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              Road of the United Kingdom
            


            
              	Length

              	193 miles (310.6km)
            


            
              	Direction

              	South - North
            


            
              	Start

              	London ( A406)
            


            
              	Primary destinations

              	Luton

              Northampton

              Leicester

              Nottingham

              Derby

              Sheffield

              Wakefield

              Leeds.
            


            
              	End

              	Hook Moor ( A1(M))
            


            
              	Construction dates

              	1959 - 1999
            


            
              	Motorways joined

              	6A - [image: ]

              A1(M) motorway
            


            
              	Euroroute(s)

              	
                
                  
                    
                      	E13
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            [image: The M1 motorway heading south towards junction 37 at Barnsley, South Yorkshire.]

            
              The M1 motorway heading south towards junction 37 at Barnsley, South Yorkshire.
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              The M1 motorway heading south towards junction 37 at Barnsley, South Yorkshire.
            

          


          The M1 is a major south - north motorway in England connecting London to West Yorkshire, where it joins the A1(M) near Aberford. While the M1 is considered to be the first inter-urban motorway to be completed in the United Kingdom, the first road to be built to motorway standard in the country was the Preston Bypass, which later became part of the M6.


          The motorway is 193 miles (310 km) long and was constructed in four phases; the majority of the motorway was opened in 1959 and between 1965 and 1968. The two ends of the motorway were extended later; the southern end in 1977 and the northern end in 1999.


          It forms part of the unsigned European route E13.


          


          History


          


          First Section, 1959


          The first section of the motorway opened between junction 5 ( Watford) and junction 18 ( Crick/ Rugby) on November 2, 1959(1959-11-02) together with the motorway's two spurs, the M10 (from junction 7 to south of St Albans originally connecting to the A1) and the M45 (from junction 17 to the A45 and Coventry).


          The M1 was officially inaugurated from Slip End, this is celebrated by a large concrete slab on the bridge next to the village with inscription "London-Yorkshire Motorway, This slab was sealed by the Rt Hon Harold Watkinson M.P. Minister of transport inauguration day, 24th March 1958".


          This section of the M1 broadly follows the route of the A5 north-west. It started at the Watford Bypass ( A41), which runs south-east to meet the A1 at Apex corner, and ended on the A5 at Crick. The M10 spur motorway connected the M1 to the North Orbital Road ( A405/ A414, a precursor of the M25) where it also meet the A5 (now renumbered here as the A5183) and, two miles to the east via the A414, to the A6 (also renumbered as the A1081).


          Although the whole of first section opened in 1959 it was built in two parts with the northern part (junctions 10 to 18) being built by John Laing and the southern part (the St Albans Bypass) being built by Tarmac Construction.


          There has never been a Junction 3 between Junctions 2 and 4. There were initially plans for a Junction 3 to be completed, but these have never materialised.


          


          Rugby to Leeds, 1965 to 1968


          The continuation of the motorway from junction 18 towards Yorkshire was carried out as a series of extensions between 1965 and 1968. Diverging from the A5, the motorway takes a more northerly route through the East Midlands, via Leicester, Loughborough, Nottingham to Sheffield where the M18 splits from the M1 at junction 32 to head to Doncaster.


          Originally, the M1 was planned to end at Doncaster; however, it was decided to make what was going to be the "Leeds and Sheffield Spur", the primary route with the 11 mile section to the A1(M) south of Doncaster given a separate motorway number.


          From junction 32, the motorway passes between Sheffield and Rotherham, towards Barnsley then heads towards Wakefield and reaches the original end of the motorway at junction 44 to the east of Leeds. There were plans to route the M1 from just south of junction 42 where it interchanges with the M62, round the west of Leeds to the A1 at Dishforth; however the existing route to the east of Leeds was selected. With the M62 and M621, the M1 forms a ring of motorways around Leeds.


          


          Leeds South Eastern Urban Motorway, 1972


          In 1972 an extension of the M1 was opened into central Leeds as the Leeds South Eastern Motorway where it met the Leeds South Western Motorway (M621) coming north-east from the M62 at junction 3.


          


          Leeds to Hook Moor, 1999


          Between 1996 and 1999 the M1 section north of the M62 underwent a major reconstruction and extension to take the M1 on a new route to the A1(M) at Aberford. The new road involved the construction of a series of new junctions, bridges and viaducts to the east of Leeds. When the new section of M1 was completed and opened in 1999, the Leeds South Eastern Motorway section of the M1 was redesignated as the M621 and the junctions were given new numbers (M621 junctions 4 to 7).


          


          London extensions, 1966, 1967 and 1977


          The M1 was extended south from its original starting point at junction 5 towards London in three stages. The first stage, opened in 1966, took the motorway south-east, parallel to the A41 to meet the A5 at junction 4 south of Elstree. The second phase continued east to Scratchwood (where the London Gateway Service Area occupies the location of the missing junction 3 from where an unbuilt spur would have connected to the A1 at Stirling Corner), then south to run alongside the Midland Main Line towards Hendon where it meets the A1 again at junction 2 via a tightly curved flyover section. These flyovers connecting from the A1 were originally both for northbound traffic; the left one as the onramp to the M1, the right one going over the A1/A41 junction beneath to rejoin the A1 northbound.


          The current junction 2 is about 650 yds (600 m) south of the original junction. Southbound traffic originally left the motorway via a slip road which passed under the A41/A1 Mill Hill Bypass and looped round to join it at Fiveways Interchange. This slip road is still in place and maintained, though not accessible to traffic. The northbound slip road from the A1 is now partially used as the entrance way to a business park but no longer reaches the northbound carriageway as it is cut off by the motorway continuing south.


          The final section of the M1 was opened to junction 1 at Staples Corner in 1977. There the motorway meets the North Circular Road (A406) at a grade separated junction and roundabout. Plans made in the 1960s would have seen the motorway continue through the junction on an elevated roadway to end at West Hampstead where it would have met the North Cross Route, the northern section of the London Motorway Box, a proposed ring of urban motorway around the central area. The layout of the Staples Corner junction was originally built in accordance with these plans although most of the London Ringways Plan had been cancelled by 1973.


          


          Improvements underway


          


          Junction 6a to 10 widening


          Works to widen the M1, reducing congestion and improving both safety and journey time reliability, commenced mid March 2006 and are expected to be completed by December 2008


          


          Junction 25 to 28 widening


          Widening the M1 from Junction 25 to 28.


          


          Junction 31 to 32 Widening


          Widening the M1 near Sheffield to four lanes.


          


          Proposed improvements


          The Highways Agency is proposing to widen approximately 15 miles (25km) of the M1 motorway between Junction 10, south of Luton, and Junction 13 where it joins with the A421. This will upgrade the motorway from 3 to 4 lanes. There will also be improvements to junctions 11, 12 and 13..


          


          Roadworks


          Roadworks are currently taking place to increase lane amount between junctons 6a and 10. Traffic speed has been limited to 50mph around roadworks, and the date of completion is currently estimated to be December 2008.


          


          Junctions
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              Map showing construction dates of sections of the M1
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              M1 at Junction 4
            

          


          
            
              	M1 Motorway
            


            
              	Southbound exits

              	Junction

              	Northbound exits
            


            
              	A406: North Circular, Brent Cross

              	J1

              	Start of Motorway
            


            
              	A1: The City

              	J2

              	No Access
            


            
              	London Gateway services
            


            
              	A41: Edgware

              	J4

              	No Access
            


            
              	A41: Harrow

              A4008: Watford

              	J5

              	A41: Aylesbury, Watford
            


            
              	A405: North Watford

              	J6

              	A405: St Albans, Heathrow Airport, Harlow
            


            
              	M25: Harlow, Dartford Tunnel, Heathrow Airport

              	J6a

              	No Access
            


            
              	M10: St Albans, Hatfield

              	J7

              	No Access
            


            
              	A414: Hemel Hempstead

              	J8

              	A414: Hemel Hempstead
            


            
              	A5: Whipsnade

              	J9

              	A5: Whipsnade
            


            
              	A1081: Luton Airport

              	J10

              	A1081: Luton Airport
            


            
              	A505: Luton, Dunstable

              	J11

              	A505: Luton, Dunstable
            


            
              	Toddington services
            


            
              	A5120: Flitwick, Houghton Regis

              	J12

              	A5120: Flitwick, Woburn
            


            
              	A421: Bedford

              A507:Woburn, Ampthill

              	J13

              	A421: Milton Keynes, Bedford

              A507: Ampthill
            


            
              	A509: Milton Keynes, Newport Pagnell

              	J14

              	A509: Milton Keynes, Newport Pagnell
            


            
              	Newport Pagnell services
            


            
              	A45: Northampton A508 Milton Keynes

              	J15

              	A45: Northampton A508 Milton Keynes
            


            
              	A43: Northampton, Oxford

              	J15a

              Northampton services

              	A43: Northampton, Oxford
            


            
              	A45: Northampton

              	J16

              	A45: Daventry
            


            
              	Watford Gap services
            


            
              	No Access

              	J17

              	M45: Coventry
            


            
              	A428: Daventry, DIRFT

              	J18

              	DIRFT, A5: Hinckley

              A428: Rugby
            


            
              	A14: Felixstowe, Corby, Kettering

              M6: The NORTH WEST

              	J19

              	M6: The NORTH WEST
            


            
              	A4303: Lutterworth, Rugby

              	J20

              	A4303: Lutterworth

              A4304: Market Harborough
            


            
              	M69: Coventry, Birmingham

              A5460: Leicester

              	J21

              	M69: Coventry

              A5460: Leicester
            


            
              	Leicester Forest East services
            


            
              	No Access

              	J21A

              	A46: Leicester, Newark
            


            
              	A50: Leicester

              A511: Coalville

              Markfield services

              	J22

              	A511: Coalville, Ashby-de-la-Zouch

              Markfield services
            


            
              	A512: Loughborough, Ashby-de-la-Zouch

              	J23

              	A512: Loughborough
            


            
              	A42(M42): The SOUTH WEST, Tamworth, Birmingham, Ashby-de-la-Zouch

              	J23a

              	A453: East Midlands Airport

              Donington Park services

              A42(M42): The SOUTH WEST, Tamworth, Birmingham
            


            
              	A6: Loughborough

              A453: East Midlands Airport

              Donington Park services


              	J24

              	A50: Stoke

              A6: Derby

              A453: Nottingham South/Centre
            


            
              	A50: Stoke

              A6: Derby

              	J24a

              	No Access
            


            
              	A52: Nottingham South, Derby

              	J25

              	A52: Derby, Nottingham West/Centre
            


            
              	Trowell Motorway Services
            


            
              	A610: Nottingham, Ilkeston

              	J26

              	A610: Ripley, Nottingham North/Centre
            


            
              	A608: Heanor, Hucknall

              	J27

              	A608: Mansfield
            


            
              	A38: Matlock

              	J28

              	A38: Mansfield, Matlock
            


            
              	Tibshelf services
            


            
              	A617: Mansfield, Matlock

              	J29

              	A617: Chesterfield
            


            
              	Under construction A632: Chesterfield / Bolsover

              	J29a

              	Under construction A632: Chesterfield / Bolsover
            


            
              	A616: Chesterfield, Newark

              	J30

              	A6135: Sheffield, Worksop
            


            
              	Woodall services
            


            
              	A57: Worksop

              	J31

              	A57: Worksop
            


            
              	M18: The NORTH, Doncaster, Hull

              	J32

              	M18: The North, Doncaster, Hull
            


            
              	A630: Sheffield, Rotherham, Robin Hood Airport

              	J33

              	A640: Sheffield, Rotherham, Robin Hood Airport
            


            
              	A6109: Meadowhall, Rotherham

              	J34

              	A6178: Meadowhall, Rotherham, Robin Hood Airport
            


            
              	A629: Rotherham

              	J35

              	A629: Rotherham
            


            
              	No Access

              	J35a

              	A616: Manchester
            


            
              	A61: Sheffield

              	J36

              	A61: Barnsley
            


            
              	A628: Barnsley, Manchester

              	J37

              	A628: Barnsley, Manchester
            


            
              	A637: Huddersfield, Barnsley

              	J38

              	A637: Huddersfield, Barnsley
            


            
              	Woolley Edge services
            


            
              	A636: Denby Dale

              	J39

              	A636: Denby Dale
            


            
              	A638: Wakefield, Dewsbury

              	J40

              	A638: Dewsbury, Batley, Wakefield
            


            
              	A650: Wakefield, Morley

              	J41

              	A650: Wakefield, Morley
            


            
              	M62: Hull, Manchester

              	J42

              	M62: Manchester, Bradford, Hull
            


            
              	No Access

              	J43

              	M621: Leeds
            


            
              	A639: Leeds

              	J44

              	A639: Leeds
            


            
              	Under construction A63: Leeds

              	J45

              	Under construction A63: Leeds
            


            
              	A6120: Leeds

              	J46

              	A6120: Leeds

              A63: Selby
            


            
              	A656: Castleford

              A642: Garforth

              	J47

              	A642: Garforth

              The South (A1)
            


            
              	Start of Motorway

              	A1(M), J43

              	A1(M): The NORTH, Wetherby
            

          


          


          List of sights visible from the M1


          
            	
              

            

          


          
            	Midland Main Line & Thameslink (between London Gateway services and junction 1, and also between junctions 11 and 12)


            	Remains of Hertfordshire Oil Storage Terminal (Buncefield) (after junction 8 northbound)


            	The Point Milton Keynes (between junction 13 to 14)


            	West Coast Main Line (runs alongside between junctions 16 and 18)


            	Rugby VLF transmitter (between junctions 18 and 19)


            	East Midlands Airport (between junctions 23A and 24)


            	Ratcliffe-on-Soar Power Station (between junctions 24 and 25)


            	Sutton Scarsdale Hall (on southern approach to junction 29 - visible only to southbound traffic)


            	Hardwick Hall (between junctions 28 and 29)


            	Bolsover Castle (between junctions 29 and 30)


            	Tinsley Viaduct cooling towers (Sheffield, near junction 34)


            	Meadowhall shopping centre (Sheffield, near junction 34)


            	Emley Moor mast (between Woolley Edge services and junction 38)


            	Ferrybridge Power Station (at junction 42 slip road North and Southbound)

          


          


          Notable Events


          On 8 January 1989 a Boeing 737 crashed onto the embankment of the M1 whilst attempting an emergency landing into East Midlands Airport in Leicestershire.


          On 6 September 1997 large sections of the northbound carriageway were closed between London and Althorp, Northamptonshire to allow for the funeral precession of Diana, Princess of Wales. In an unprecedented event, police allowed pedestrians onto the normally busy northbound carriageway almost the entire length of the route to pay their respects.


          In 2002, a section of the M1 near Milton Keynes was cleared using mobile police roadblocks to allow for filming of the movie 28 days later.


          An 18 mile stretch of the motorway was closed entirely on the morning of 11 December 2005 following a massive explosion and fire at the Buncefield Oil Depot which is situated less than half a mile from the M1.


          
            Retrieved from " http://en.wikipedia.org/wiki/M1_motorway"
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              	M6 Motorway
            


            
              	[image: ]

              Road of the United Kingdom
            


            
              	Length

              	226.7 miles (364.8km)
            


            
              	Direction

              	South - North
            


            
              	Start

              	Catthorpe
            


            
              	Primary destinations

              	Rugby

              Coventry

              Nuneaton

              Birmingham

              Walsall

              Wolverhampton

              Stafford

              Stoke-on-Trent

              Warrington

              Manchester

              Liverpool

              Preston

              Lancaster

              Kendal

              Penrith
            


            
              	End

              	Carlisle
            


            
              	Construction dates

              	1958 - 1972
            


            
              	Motorways joined

              	[image: ]

              A601(M) motorway
            


            
              	Euroroute(s)

              	
                
                  
                    
                      	E05
                    

                  

                


                
                  
                    
                      	E24
                    

                  

                

              
            


            
              	
                
                  [image: ]
                

              
            

          


          
            	This article concerns the M6 motorway in England. There are also M6 motorways in Russia (see Caspian Highway), Hungary (see M6 motorway (Hungary)) and the Republic of Ireland (see N6 road).

          


          The M6 motorway is the longest motorway in the United Kingdom. It runs from a junction with the M1 near Rugby in central England, passes between Coventry and Nuneaton, through Birmingham and near the major cities of Wolverhampton, Stoke-on-Trent, Manchester, Liverpool and Preston, with a major junction onto the M56 and M62 at Warrington, and runs to the north of Carlisle, close to the Scottish border.


          In addition to being the longest motorway in Britain, it runs through the heart of Cumbria and the Lake District


          It is often claimed to be the busiest motorway in the country, although the M25 may also lay claim to this dubious distinction, depending on the measurement used. It is also sometimes referred to as the "Backbone of Britain" as it forms part of the central road corridor between Glasgow and London, connecting Scotland and the industrial North of England to the financial and governmental heart of the country in the South East.


          From the M1 to the M6 Toll split near Birmingham, the M6 is part of the unsigned E-road E24. E5 joins the M6 Toll from the M42 and then uses the M6 to its north end at Carlisle, where it continues along the M74.


          


          History and curiosities


          
            [image: The M6 in Cheshire, 1969]

            
              The M6 in Cheshire, 1969
            

          


          The first section of the motorway, and indeed the first motorway in the country, the Preston by-pass, was built by Tarmac Construction and opened by the then Prime Minister Harold Macmillan on December 5, 1958. In subsequent years the motorway was extended piecemeal in both directions and is now 230 miles (370 km) long.


          Junction 6 in Birmingham is widely known as Spaghetti Junction because of its complexity..


          On the elevated ground between Shap and Tebay, the north and south-bound carriages split apart. Uniquely, at this point a local road (to Scout Green) runs between the two carriageways without a direct link to the motorway.


          The section of the M6 which runs over Shap Fell in Cumbria is 1050 ft (320 m) above sea level, one of the highest points on any motorway in the UK (junction 22 of the M62 on Saddleworth Moor is higher). The motorway builders here chose to follow route of the Lancaster and Carlisle Railway engineered by Joseph Locke (now part of the West Coast Main Line).


          The northbound entry slip road at Lancaster (J34) is unusually short, presenting problems for traffic joining the motorway. The M6 crosses the River Lune at this point and unless the bridge had been made wider, there was no space to build a longer slip road. This junction was upgraded from an earlier emergency-vehicles-only access point, which explains the substandard design.


          The route was intended to replace the old A6, but a much closer approximation to the actual route of the M6 is provided by following the route: A45, A34, A50, A49, A6.


          


          M6 Toll


          The M6 Toll, Britain's first toll motorway, was partially opened (to local traffic only) on December 9, 2003 and fully opened a few days later. It bypasses the West Midlands conurbation to the east and north of Birmingham and Walsall, and was built to alleviate congestion through the West Midlands. Prior to the opening of the toll motorway, this section of the M6 carried 180,000 vehicles per day at its busiest point near to Wolverhampton (between the junctions with the M54 and M5 motorways), compared to a design capacity of only 72,000 vehicles. The daytime price for a car to travel the full length of the M6 Toll increased from 3 to 3.50 on 14 June 2005 and again to 4 on 1 January 2007. It was increased further to 4.50 on 1 January 2008.


          An alternative way of by-passing the congested West Midlands area (northbound) is to continue north on the M1 then take the A50 or A52.


          


          Current developments


          


          M6 Carlisle to Guards Mill Extension


          In March 2006, after a 15 years saga, the government finally gave the green light to upgrade 6 miles of (the so-called "Cumberland Gap") from its northern terminus at Guard's Mill near Carlisle to the Anglo-Scottish border at Gretna where it will link into the existing A74(M). Cconstruction work should be complete by December 2008. The new road which will be a mixture of new road and online upgrade of the existing A74, traverses the West Coast Main Line with an estimated costs of 174m. Once completed will provide an uninterrupted motorway between between Glasgow to London and also as far south as Exeter.


          It is unclear if the numbering proposal (to change it from M74/A74(M) to M6 will go ahead) even though road signage on its southern stretches was equipped with removable "A74(M)" plates which reveal "M6" beneath it. The Scottish Government has not clarified its intentions.


          


          Proposed developments


          


          Increasing capacity between J11a and J19


          The government wishes to improve reliability and capacity between Junctions 11 by Cannock) and Junction 19 near Knutsford. In 2004 it favoured a new motorway, 'The Expressway' following a roughly parallel course to the existing M6.In July 2006 the government announced its decision to abandon the Expressway proposal and favoured widening accompanied by demand management measures and have launched a study to consider options for providing additional capacity. The first phase of the widening could be completed by 2014, with the remaining sections following until full completion in 2017.


          


          Hard Shoulder Running (Junction 4-5 and 8 to 10a)


          In October 2007, following a successful trial on the M42 in the West Midlands, the UK government have announced that two stretches of the M6 will be upgraded to allow the hard shoulder to be used as a normal running lane during busy conditions. The two stretches, between junctions 4 and 5 and between junctions 10a and 8, are two of the busiest sections on the entire motorway. The system could also be extended onto other stretches of the M6 as the government is going to undertake a feasibility study to determine other likely locations where this technology can be implemented.


          


          M6 Motorway in culture


          The M6 motorway was featured in the lyrics of Wings' 1973 single " Helen Wheels": "M6 south down Liverpool, where they play the west coast sound". The song was subsequently included in the 1973 album release of Band on the Run.


          Additionally, reference to the motorway appeared in the 1975 song " Moonlighting" by Leo Sayer via the lyric "Meanwhile the Carlisle turnoff of the M6 motorway, drinking cold black coffee, eating hot cup cakes".


          A reference to the M6 motorway is also made in the song "Family" from the 1989 New Model Army album Thunder & Consolation: "M6 southbound road side cafe on a wild wet windy night."


          


          Junctions


          
            
              	M6 Motorway
            


            
              	Northbound exits

              	Junction

              	Southbound exits
            


            
              	Road continues as A74 ( A74(M)) to Glasgow, Edinburgh

              	J44

              ()

              	Carlisle, Galashiels, Hawick A7
            


            
              	Carlisle, Galashiels, Hawick A7

              	Start of motorway
            


            
              	Carlisle, Hexham, Newcastle-upon-Tyne A69

              	J43

              	Carlisle, Hexham, Newcastle-upon-Tyne A69
            


            
              	Carlisle A6

              	J42

              	Carlisle A6
            


            
              	Southwaite services
            


            
              	Wigton B5305

              	J41

              	Wigton B5305
            


            
              	Penrith, Keswick A66

              	J40

              	Penrith, Keswick, Brough, Scotch Corner A66
            


            
              	Shap, Kendal (A6)

              	J39

              	Shap (A6)
            


            
              	Tebay services
            


            
              	Brough A685

              Appleby B6260

              	J38

              	Kendal, Brough A685
            


            
              	Kendal, Sedbergh A684

              	J37

              	Kendal, Sedbergh A684
            


            
              	no access to services

              	

              	Killington Lake services
            


            
              	Kirkby Lonsdale, Skipton A65

              Kendal, Barrow-in-Furness A590

              	J36

              	Kirkby Lonsdale, Skipton A65

              Barrow-in-Furness A590
            


            
              	Burton-in-Kendal services

              	

              	no access to services
            


            
              	Carnforth, Morecambe A601(M) (A6)

              	J35

              	Carnforth, Morecambe A601(M) (A6)
            


            
              	Lancaster, Morecambe, Kirkby Lonsdale, Heysham A683

              	J34

              	Lancaster, Morecambe A683
            


            
              	Lancaster A6

              	J33

              	Garstang, Fleetwood A6
            


            
              	Lancaster (Forton) services
            


            
              	Blackpool, Fleetwood, Preston, Garstang M55

              	J32

              	Blackpool M55
            


            
              	Preston, Longridge B6242

              	J31A

              	No exit
            


            
              	Preston, Clitheroe A59

              	J31

              	Preston, Clitheroe A59
            


            
              	No exit

              	J30

              	Manchester, Bolton M61

              Leeds ( M62)

              Blackburn ( M65)
            


            
              	Burnley, Blackburn, Preston M65

              	J29

              	Burnley, Blackburn M65
            


            
              	Leyland (A49)

              	J28

              	Leyland (A49)
            


            
              	Charnock Richard services
            


            
              	Parbold, Standish, Chorley A5209

              	J27

              	Parbold A5209
            


            
              	Wigan, Skelmersdale, Liverpool, Southport M58

              	J26

              	Wigan, Skelmersdale, Liverpool, Southport M58
            


            
              	Wigan, Ashton-in-Makerfield A49

              	J25

              	No exit
            


            
              	No exit

              	J24

              	St. Helens, Ashton-in-Makerfield A58
            


            
              	Haydock, Liverpool, Newton-le-Willows A580 (East Lancashire Road)

              	J23

              Haydock Island

              	Haydock, Manchester, Liverpool, Newton-le-Willows A580 (East Lancashire Road)
            


            
              	Newton-le-Willows A49 Leigh A579

              	J22

              	Warrington A49
            


            
              	Manchester, Leeds M62

              	J21A

              	Liverpool, Southport M62
            


            
              	Liverpool, Southport M62

              	Manchester, Leeds M62
            


            
              	Warrington, Irlam A57

              	J21

              	Warrington, Irlam A57
            


            
              	Thelwall Viaduct
            


            
              	Lymm, Macclesfield A50

              Poplar 2000 Services

              	J20

              	Lymm, Macclesfield A50

              Poplar 2000 Services
            


            
              	NORTH WALES, Runcorn, Birkenhead M56

              	NORTH WALES, Chester, Manchester & Airport, Stockport M56
            


            
              	Manchester & Airport, Stockport A556 (M56 (west))

              	J19

              	Northwich, Knutsford, Macclesfield A556
            


            
              	Knutsford services

              (no HGVs)
            


            
              	Holmes Chapel, Middlewich, Northwich, Chester A54

              	J18

              	Holmes Chapel, Middlewich A54
            


            
              	Congleton, Sandbach A534

              	J17

              	Congleton, Sandbach A534
            


            
              	Sandbach services
            


            
              	Stoke-on-Trent, Crewe, Nantwich A500

              	J16

              	Newcastle-under-Lyme, Stoke-on-Trent, Crewe, Nantwich A500
            


            
              	Keele services
            


            
              	Stoke-on-Trent, Newcastle-under-Lyme A500

              	J15

              	Stoke-on-Trent, Stone, Eccleshall A500
            


            
              	Stafford services
            


            
              	Stafford, Stone, Eccleshall A34

              	J14

              	Stafford A34
            


            
              	Stafford A449

              	J13

              	Stafford A449
            


            
              	Telford A5

              	J12

              	NORTH WALES, Cannock, Wolverhampton, Telford A5 ( M54)
            


            
              	No exit

              	J11A

              	The SOUTH, Lichfield M6 Toll
            


            
              	Cannock A460

              	J11

              	Wolverhampton A460
            


            
              	Hilton Park services
            


            
              	NORTH WALES, Wolverhampton, Telford M54

              	J10A

              	No exit
            


            
              	Walsall, Wolverhampton A454

              	J10

              	Walsall A454
            


            
              	Wednesbury A461

              	J9

              	Wednesbury A461
            


            
              	The SOUTH WEST, Birmingham (West), West Bromwich M5

              	J8

              ()

              	The SOUTH WEST, Birmingham, West Bromwich M5
            


            
              	Birmingham (NW), Walsall A34

              	J7

              ()

              	Birmingham A34
            


            
              	Birmingham (Central & North) A38(M)

              Sutton Coldfield A5127

              	J6

              Gravelly Hill Interchange

              ()

              	Birmingham A38(M) & A38
            


            
              	Birmingham (NE), North Solihull A452

              	J5

              ()

              	No exit westbound
            


            
              	No exit

              	J4A

              	The NORTH (M1)

              The SOUTH ( M40) M42
            


            
              	Lichfield A446

              	J4

              	Coventry, Birmingham Airport, NEC A446
            


            
              	The SOUTH WEST, Birmingham (East & Airport), Solihull, NEC M42 (South)
            


            
              	The NORTH WEST, Lichfield M6 Toll (M42)

              	J3A

              	No exit
            


            
              	Corley services
            


            
              	Bedworth, Coventry, Nuneaton A444

              	J3

              	Bedworth, Coventry, Nuneaton A444
            


            
              	Coventry A46

              Leicester M69 (M1)

              	J2

              	Coventry A46

              Leicester M69
            


            
              	Rugby, Lutterworth A426

              	J1

              	Rugby A426
            


            
              	No exit

              	M1 J19

              ()

              	Felixstowe, Corby, Kettering A14, M1 (North)
            


            
              	Start of motorway

              	London M1
            

          


          


          Legislation


          
            [image: The M6 near Carnforth, 2005]

            
              The M6 near Carnforth, 2005
            

          


          Each motorway in England requires that a legal document called a Statutory Instrument be published, detailing the route of the road, before it can be built. The dates given on these Statutory Instruments relate to when the document was published, and not when the road was built. Provided below is an incomplete list of the Statutory Instruments relating to the route of the M6.


          
            	Statutory Instrument 1987 No. 252: County Council of West Midlands (M6 Motorway Junction 10) (Connecting Road) Scheme 1985 Confirmation Instrument 1987 S.I. 1987/252


            	Statutory Instrument 1987 No. 2254: M6 Motorway (Catthorpe Interchange) Connecting Roads Scheme 1987 S.I. 1987/2254


            	Statutory Instrument 1990 No. 2659: M6 Motorway: Widening between Junctions 20 and 21A ( Thelwall Viaduct) and Connecting Roads Scheme 1990 S.I. 1990/2659


            	Statutory Instrument 1991 No. 1873: M6 Motorway (Widening and Improvements Between Junctions 30 and 32) and Connecting Roads Scheme 1991 S.I. 1991/1873


            	Statutory Instrument 1993 No. 1370: Lancashire County Council (Proposed Connecting Roads to M6 Motorway at Haighton) Special Roads Scheme 1992 Confirmation Instrument 1993 S.I. 1993/1370


            	Statutory Instrument 1997 No. 1292: M6 Birmingham to Carlisle Motorway (At Haighton) Connecting Roads Scheme 1997 S.I. 1997/1292


            	Statutory Instrument 1997 No. 1293: M6 Birmingham To Carlisle Motorway (at Haighton) Special Roads Scheme 1997 Transfer Order 1997 S.I. 1997/1293


            	Statutory Instrument 1998 No. 125: The M6 Motorway (Saredon and Packington Diversions) Scheme 1998 S.I. 1998/125

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/M6_motorway"
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              	M25 Motorway
            


            
              	[image: ]

              Road of the United Kingdom
            


            
              	Length

              	117 miles (188.3km)
            


            
              	Direction

              	Circular (London Orbital)
            


            
              	Start

              	Dartford
            


            
              	Primary destinations

              	London

              Dartford

              Bromley

              Sevenoaks

              Gatwick Airport

              Reigate

              Dorking

              Esher

              Staines

              Heathrow Airport

              Watford

              Hemel Hempstead

              Stansted Airport
            


            
              	End

              	West Thurrock
            


            
              	Construction dates

              	1975 - 1986
            


            
              	Motorways joined

              	3 - [image: ]

              M11 motorway
            


            
              	
                
                  [image: ]
                

              
            

          


          
            
              [image: The M25 motorway looking south between junctions 14 and 15, near Heathrow Airport. The red light from the overhead gantry, just visible in the distance, is the MIDAS system indicating a reduced speed limit due to congestion]

              
                [image: ]
The M25 motorway looking south between junctions 14 and 15, near Heathrow Airport. The red light from the overhead gantry, just visible in the distance, is the MIDAS system indicating a reduced speed limit due to congestion
              

            


            
              [image: The M25 between junction 24 (Potters Bar) and 25 (Enfield).]

              
                The M25 between junction 24 ( Potters Bar) and 25 (Enfield).
              

            


            
              [image: Short underground section at Epping.]

              
                Short underground section at Epping.
              

            


            
              [image: The multi level junction with the M23.]

              
                The multi level junction with the M23.
              

            

          


          The M25 motorway is one of the United Kingdom's motorways. It is an orbital motorway, 117 miles (188 km) in circumference, that almost completely encircles London (the gap is formed in the east, with the Dartford Crossing or the A282, linking two sides of the River Thames). It is said to be one of the longest city bypasses in the world . In Europe, the M25 is the second-longest ring road after the Berlin Ring ( A 10) which is longer by 5 miles (8 km).


          


          Description


          For most of its length the motorway has six lanes (three in each direction), although there are a few short stretches which are four-lane and perhaps one sixth is eight-lane, around the south-western corner. The motorway was widened to ten lanes between junctions 12 and 14, and twelve lanes between junctions 14 and 15, in November 2005. The Highways Agency has plans to widen almost all of the remaining stretches of the M25 to eight lanes.


          It is one of Europe's busiest motorways, with 196,000 vehicles a day recorded in 2003 between junctions 13 and 14 near London Heathrow Airport ( ), which is however significantly fewer than the 257,000 vehicles a day recorded in 2002 on the A4 motorway at Saint-Maurice, in the suburbs of Paris ( ), or the 216,000 vehicles a day recorded in 1998 on the A 100 motorway near the Funkturm in Berlin ( ).


          The M25 is not a continuous loop. To the east of London, the toll crossing of the Thames between Thurrock and Dartford is the non-motorway A282. The Dartford Crossing, which consists of two tunnels and the QE2 (Queen Elizabeth II) bridge, is named Canterbury Way. Passage across the bridge or through the tunnels is subject to a toll, dependent upon the type of vehicle. Designating this stretch as a motorway would mean that traffic not permitted to use motorways could not cross the Thames east of Woolwich.


          While this is more a structural than a logical issue, at junction 5 near Sevenoaks continuing around the M25 requires the driver to follow the slip roads, as the anticlockwise carriageway continues as the M26 to the east (towards the M20) and the clockwise as the A21 towards the south coast.


          The road passes through multiple police force areas. Junctions 15 are in Kent, 614 in Surrey (passing at places through Greater London and Berkshire), 1516 are in Buckinghamshire, 1724 are in Hertfordshire, 25 in Greater London, 2628 in Essex, 29 in Greater London and 3031 in Essex. Policing the road is carried out by an integrated policing group made up of the Metropolitan, Thames Valley, Essex, Kent, Hertfordshire and Surrey forces.


          The distance of the motorway from central London (taken as Charing Cross) varies from approximately 12 miles (20 km) near Potters Bar to 20 miles (32 km) near Byfleet. In some places (Enfield, Hillingdon and Havering) the Greater London boundary has been realigned to the M25 while in others, most notably in Surrey, it is many miles distant. North Ockendon is the only settlement of Greater London to be outside the M25. In 2004, following a poll, a move was mooted by the London Assembly to entirely align the Greater London boundary to the M25.


          The three service areas are located in the central north (JCT 23 South Mimms), south east (Clacket Lane) and central east (Thurrock).


          


          History


          The idea of an orbital road around London was first proposed early in the 20th century and was re-examined a number of times during the first half of the 20th century in plans such as Sir Edwin Lutyens and Sir Charles Bressey's The Highway Development Survey, 1937 and Sir Patrick Abercrombie's County of London Plan, 1943 and Greater London Plan, 1944. Abercrombie's plan proposed a series of five roads encircling the capital.


          In the post-war years little was done to implement Abercrombie's plans but in the 1960s the Greater London Council developed an ambitious plan for a network of ring roads around the capital. The London Ringways plan was hugely controversial due to the destruction required for the inner two ring roads and the enormous anticipated cost. The plan was modified a number of times to overcome opposition from the residents of threatened areas and the government, but was cancelled in 1973. Parts of the two outer ring roads, Ringways 3 and 4, were begun in 1973 and became the first two sections of the M25 to open in 1975 (junction 23 to junction 24) and 1976 (junction 6 to junction 8).The M16 motorway was the designation planned in the late 1960s and early 1970s for use on Ringway 3, a new motorway planned as part of the London Ringways Plan to run a circular route around London.


          Construction of the first section of the M16 began in 1973 between South Mimms and Potters Bar in Hertfordshire and opened in September 1975 with the temporary general purpose road designation A1178. During construction of the first section of the motorway, the majority of the Ringways plan was cancelled and, in 1975 the plans for Ringway 3 were modified to combine it with parts of another motorway, Ringway 4, the outermost Ringway.


          The M16 designation was dropped and the combined motorway was given the designation M25 which had originally been intended for the southern and western part of Ringway 4. The section of Ringway 3 west of South Mimms anti-clockwise around London to Swanley in Kent was cancelled and the section clockwise from Potters Bar to the Dartford Tunnel was constructed between 1979 and 1982. The section of Ringway 3 south of the river between Dartford and Swanley was constructed between 1974 and 1977.


          Construction of the M25 continued in stages until its completion in 1986. The stages were not constructed contiguously but in small sections, such as Dartford to Swanley (junction 1 to junction 3) and Potters Bar to Enfield (junction 24 to junction 25). As the orbital road developed the sections were linked. Each section was presented to planning authorities in its own right and was individually justified, with almost 40 public inquiries relating to sections of the route. Maps at this time depicting these short sections named the route as the M16 but this changed before completion. The northern sections of the M25 follow a similar route to the World War II Outer London Defence Ring.


          The M25 was officially opened on 29 October 1986 with a ceremony by Prime Minister Margaret Thatcher, who opened the section between J22 and J23 ( London Colney and South Mimms).


          The initial tenders for the construction of the M25 totalled 631.9 million. This did not include compulsory purchase of land and subsequent upgrades and repairs.


          More recently, the perennially congested south-western stretch of the M25 (near Woking) has been fitted with an experimental automated traffic control system called Motorway Incident Detection and Automatic Signalling (MIDAS). This consists of a distributed network of traffic and weather sensors, speed cameras and variable-speed signs that control traffic speeds with little human supervision.


          A precursor of the M25 was the North Orbital Road (see A414 road).


          


          Improvements underway


          



          


          Proposed improvements


          


          Widening


          The Highways Agency is proposing to widen 63 miles of M25 from six lanes to eight lanes, from junctions 5-7 and 16-30 at a cost of over 5 billion. The Highways agency offering the contract on a Design, Build, Finance and Operate (DBFO) basis. A shortlist of contractors was announced in October 2006, however contractors were then asked to resubmit their bids in January 2008.


          


          Illuminated sections


          Large sections of the M25 are illuminated with the aim of reducing accidents on the road. The current illuminated sections are Dartford to junction 2, junction 5, junctions 6 to 16, junctions 18 to 21A, and junctions 23 to 31. It is thought that when the widening of the M25 is completed junctions 3 to 5 will be the only area unlit, as this is the quietest part of the M25. The type of lights on the M25 varies, with some of the sections using the older yellow low-pressure sodium (SOX) lighting, and others with modern high-pressure sodium (SON) lighting.


          Some stretches have recently been upgraded to SON. These include Junction 5, junctions around Heathrow and 27.


          


          Junctions


          
            
              	M25 Motorway
            


            
              	Clockwise exits

              	Junction

              	Anti-clockwise exits
            


            
              	Erith A206

              	J1a

              	Swanscombe A206
            


            
              	Dartford A225

              	J1b

              	No Exit
            


            
              	London, Canterbury A2, ( M2), Bluewater

              Dartford (A225)

              	J2

              	London, Canterbury A2, (M2), Bluewater
            


            
              	London (South East) A20

              Maidstone M20

              Swanley B2173

              	J3

              	Maidstone, Channel Tunnel, Dover M20

              London (South East), Swanley A20
            


            
              	Bromley A21

              Orpington A224

              	J4

              	Bromley A21

              Orpington A224
            


            
              	Maidstone, Channel Tunnel, Dover M26 (M20)

              Sevenoaks, Hastings A21

              	J5

              	Sevenoaks, Hastings A21
            


            
              	Clacket Lane services
            


            
              	East Grinstead, Eastbourne, Caterham, Godstone A22

              Westerham ( A25)

              	J6

              	East Grinstead, Eastbourne, Caterham, Godstone, A22

              Redhill (A25)
            


            
              	Gatwick Airport, Crawley, Brighton, East Grinstead, Croydon M23

              	J7

              	Gatwick Airport, Crawley, Brighton, Croydon M23
            


            
              	Reigate, Sutton A217

              Redhill (A25)

              	J8

              	Reigate, Sutton A217

              Kingston ( A240)
            


            
              	Leatherhead A243

              Dorking ( A24)

              	J9

              	Leatherhead A243

              Dorking (A24)
            


            
              	London (South West), Kingston, Guildford, Portsmouth A3

              	J10

              	London (South West), Guildford A3
            


            
              	Chertsey A317

              Woking A320

              	J11

              	Woking A320

              Chertsey A317
            


            
              	Basingstoke, Southampton, Richmond M3

              	J12

              	Basingstoke, Southampton, Richmond M3
            


            
              	Staines A30

              	J13

              	London (West), Staines, Windsor A30
            


            
              	Heathrow Airport (Terminals 4, 5 and Cargo) A3113

              	J14

              	Heathrow Airport (Terminals 4, 5 and Cargo) A3113
            


            
              	The WEST, Slough, Reading, London (West), Heathrow Airport (Terminals 1, 2 and 3) M4

              	J15

              	The WEST, Slough, Reading, London (West), Heathrow Airport (Terminals 1 2, and 3) M4
            


            
              	Birmingham, Oxford, Uxbridge, London (West) M40

              	J16

              	Birmingham, Oxford, Uxbridge, London (West) M40
            


            
              	Maple Cross ( A412)

              	J17

              	Maple Cross, Rickmansworth (A412)
            


            
              	Rickmansworth, Chorleywood, Amersham A404

              	J18

              	Chorleywood, Amersham A404
            


            
              	No Exit

              	J19

              	Watford A41
            


            
              	Hemel Hempstead, Aylesbury A41

              	J20

              	Hemel Hempstead, Aylesbury A41

              A4251
            


            
              	The NORTH, Luton & Airport M1

              	J21

              	The NORTH, Luton & Airport M1
            


            
              	Watford A405

              Harrow (M1 South)

              	J21A

              	St Albans A405

              London (North West) (M1 (South))
            


            
              	St Albans A1081

              	J22

              	St Albans A1081
            


            
              	Hatfield A1(M)

              London (North West) A1

              Barnet A1081

              South Mimms services

              	J23

              	Hatfield A1(M)

              London (North West) A1

              Barnet A1081

              South Mimms services
            


            
              	Potters Bar A111

              	J24

              	Potters Bar A111
            


            
              	Enfield, Hertford A10

              	J25

              	Enfield, Hertford A10
            


            
              	Waltham Abbey, Loughton A121

              	J26

              	Waltham Abbey, Loughton A121
            


            
              	London (North East), Stansted Airport, Harlow, Cambridge M11

              	J27

              	London (North East), Stansted Airport, Harlow, Cambridge M11
            


            
              	Chelmsford, Witham, Colchester A12

              Brentwood A1023

              	J28

              	Chelmsford, Romford A12

              Brentwood A1023
            


            
              	Romford, Basildon, Southend A127

              	J29

              	Basildon, Southend A127
            


            
              	Thurrock ( Lakeside), Tilbury A13

              Thurrock services

              	J30

              	Dagenham, Thurrock (Lakeside), Tilbury A13, ( A1306, A126, A1090)

              Thurrock services
            


            
              	South Ockendon, Dagenham A1306

              	J31

              	No Exit
            

          


          



          


          Map


          
            [image: Map of Ringways 3 & 4 showing sections combined to form the M25]

            
              Map of Ringways 3 & 4 showing sections combined to form the M25
            

          


          


          Racing


          The orbital nature of the motorway, in common with racetracks, lent itself to unofficial, and illegal, motorracing. At the end of the 1980's, before the advent of speed enforcement devices, owners of supercars, many employed in the financial service industry in the City and in Docklands, would meet at night at services stations such as South Mimms and conduct time trials. Times below 1 hour were achieved; an average speed of over 117 mph (188.3 km/h), which included coming to a halt at the Dartford Tunnel toll payment booths.


          
            Retrieved from " http://en.wikipedia.org/wiki/M25_motorway"
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            [image: The M-10001 during its record breaking coast-to-coast run at Cheyenne, Wyoming in 1934.]

            
              The M-10001 during its record breaking coast-to-coast run at Cheyenne, Wyoming in 1934.
            

          


          
            [image: The M-10001 at Green River, Wyoming in 1937. The locomotive has been lengthened and given a 1,200�hp (890�kW) engine by this point; also, a more slanting pilot has been fitted and the paint scheme has been altered.]

            
              The M-10001 at Green River, Wyoming in 1937. The locomotive has been lengthened and given a 1,200hp (890kW) engine by this point; also, a more slanting pilot has been fitted and the paint scheme has been altered.
            

          


          The Union Pacific Railroad's M-10001 was a record breaking diesel-electric streamliner train built in late 1934 by Pullman-Standard with an engine from General Motors Electro-Motive Division and General Electric generator, control equipment and traction motors. It was the UP's second streamliner after the pioneering M-10000, the first equipped with a diesel engine and was a much longer train (six cars) than its three-car predecessor. All cars were articulated trucks were shared between each car. It was delivered on October 2, 1934 and was used for display, test and record-setting runs for the next two months before being returned to Pullman-Standard for an increase in its power and capacity, following which it was placed into service as the City of Portland train.


          


          Record-setting run


          On October 22, 1934, the M-10001, still in its original 900hp (670kW) incarnation, set an as-yet unbroken record from coast to coast of the United States, running from Los Angeles to Grand Central Terminal in 57 hours. When placed into service as the City of Portland, the train reduced the Chicago, Illinois to Portland, Oregon schedule from 58 hours to 40 hours without any upgrades to track or other facilities.


          


          Technical details


          When built, the M-10001 was a fully articulated six-car train, 376 ft (115 m) in length, comprising a 48 ft (15 m) turret-cab power car, a Railway Post Office/baggage car, three Pullman sleeping cars, and a rounded-tail coach/buffet/observation car. It was powered by a 900hp (670kW) V12 version of the Winton 201-A engine, driving the first two trucks of the train.


          The rebuilding lengthened the entire train to 455 feet (139 m) and seven cars. The power car had 12 ft (3.7 m) added to accommodate a larger, 1,000hp (750kW) V16 Winton diesel engine. The RPO/baggage car was lengthened by eight feet (2.4 m) to take a steam generator for train heating, and was followed by the addition of a diner/lounge car.


          Both the 900hp and 1,200hp (670 and 890kW) Winton diesels were the first of that type to be installed in a production train.


          


          Service life


          The rebuilt train was re-delivered on May 23, 1935 and after some test runs was dedicated as the first City of Portland on June 5 at the Portland Rose Festival, entering service between Portland, Oregon and Chicago the following day. It remained in that service until June 1939, when it was replaced in service by the M-10002 trainset, reassigned from the City of Los Angeles. In December, the diesel engine, generator, trucks, and the steam generator from the RPO/baggage car were removed and installed in a new carbody to become the third power unit on the CD-07 set for the City of Denver, along with the former M-10003's two power cars. The remainder of the train was stored until August 13, 1941 when it was sold for scrap.
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              	澳門特別行政區

              Regio Administrativa Especial de Macau

              Macau Special Administrative Region
            


            
              	
                
                  
                    	[image: Flag of Macau]
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Anthem: March of the Volunteers
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              	Largest freguesia (population)

              	Freguesia de Nossa Senhora de Ftima
            


            
              	Official languages

              	Portuguese, Chinese, Cantonese,
            


            
              	Demonym

              	Macanese
            


            
              	Government
            


            
              	-

              	Chief Executive

              	Edmund Ho Hau-wah
            


            
              	Establishment
            


            
              	-

              	Portugal-administered trading post

              	1557
            


            
              	-

              	Portuguese colony

              	December 1, 1887
            


            
              	-

              	Transfer of sovereignty to the PRC

              	

              December 20, 1999
            


            
              	Area
            


            
              	-

              	Total

              	28.6km( not ranked)

              11.04 sqmi
            


            
              	-

              	Water(%)

              	0
            


            
              	Population
            


            
              	-

              	2007 (1stqtr)estimate

              	520,400( 167th)
            


            
              	-

              	2000census

              	431,000
            


            
              	-

              	Density

              	17,310/km( 1st)

              44,784/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	US$17,600m( 99th)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	US$15,997m( 94th)
            


            
              	-

              	Per capita

              	US$36,357
            


            
              	HDI(2004)

              	▬0.909(high)( 25th)
            


            
              	Currency

              	Macanese pataca ( MOP)
            


            
              	Time zone

              	MST ( UTC+8)
            


            
              	Internet TLD

              	.mo
            


            
              	Calling code

              	+853
            

          


          The Macau Special Administrative Region, commonly known as Macau or Macao (IPA: /mkaʊ/, traditional Chinese: 澳 門; simplified Chinese: 澳 门; pinyin: Amn; jyutping: ou3 mun4), is one of the two special administrative regions of the People's Republic of China, the other being Hong Kong. Macau lies on the western side of the Pearl River Delta, bordering Guangdong province in the north and facing the South China Sea in the east and south. The territory has thriving industries such as textiles, electronics and toys, and a notable tourist industry that boasts a wide range of hotels, resorts, stadiums, restaurants and casinos.


          Macau was both the first and the last European colony in China. Portuguese traders first settled in Macau in the 16th century and subsequently administered the region until the handover on December 20, 1999. The Sino-Portuguese Joint Declaration and the Basic Law of Macau stipulate that Macau operates with a high degree of autonomy until at least 2049, fifty years after the transfer. Under the policy of " one country, two systems", the Central People's Government is responsible for the territory's defense and foreign affairs, while Macau maintains its own legal system, police force, monetary system, customs policy, immigration policy, and delegates to international organisations and events.


          


          Etymology


          Before the Portuguese settlement in the early 16th century, Macau was known as Haojing (Oyster Mirror) or Jinghai (Mirror Sea). The name Macau is thought to be derived from the Templo de A-M, a temple built in 1448 dedicated to Matsu - the goddess of seafarers and fishermen. It is said that when the Portuguese sailors landed at the coast just outside the temple and asked the name of the place, the natives replied "A-Ma-Gao" (Bay of A-Ma). The Portuguese then named the peninsula Macau.


          


          History


          The recorded history of Macau can be traced back to the Qin Dynasty (221206 BC), when the region now called Macau came under the jurisdiction of Panyu County, Nanhai Prefecture of the province of Guangdong. The first recorded inhabitants of the area were people seeking refuge in Macau from invading Mongols, during the Southern Song Dynasty. Later in the Ming Dynasty (13681644 AD), fishermen migrated to Macau from various parts of Guangdong and Fujian provinces. However, Macau did not develop as a major settlement until the Portuguese arrived in the 16th century. In 1535, the Portuguese traders obtained the rights to anchor ships in Macau's harbours and the right to carry out trading activities, though not the right to stay onshore. Around 15521553, they obtained a temporary permission to erect storage sheds onshore, in order to dry out goods drenched by sea water. They later built some rudimentary stone-houses around the area now called Nam Van. In 1557, the Portuguese establish a permanent settlement in Macau, at an annual rent of 500 taels of silver.


          
            [image: St. Paul's Cathedral by George Chinnery (1774—1852). The cathedral was built in 1602 and destroyed by fire in 1835. Today only the southern stone façade remains.]

            
              St. Paul's Cathedral by George Chinnery (17741852). The cathedral was built in 1602 and destroyed by fire in 1835. Today only the southern stone faade remains.
            

          


          Since then, more Portuguese settled in Macau to engage in trading activities, and there were demands for self-administration, but did not achieved until 1840s. In 1576, Macau was established as an episcopal see by Pope Gregory XIII. In 1583, the Portuguese in Macau were permitted to form a Senate to handle various issues concerning their social and economic affairs under strict supervision of the Chinese authority, but there was no transfer of sovereignty. Macau prospered as a port but was the target of repeated failed attempts by the Dutch to conquer it in the 17th century. Following the Opium War (183942), Portugal occupied Taipa and Coloane in 1851 and 1864 respectively. In 1887, the Qing government was forced to sign the Sino-Portuguese Treaty of Amity and Commerce, under which China ceded to Portugal the right of "perpetual occupation and government of Macau"; conversely, Portugal pledged to seek China's approval before transferring Macau to another country. Macau officially became a Portuguese colony.


          After the Qing Dynasty was overthrown following the Xinhai Revolution, in 1928 the Kuomintang government officially notified Portugal that it was abrogating the former treaty, and in its place the Sino-Portuguese Friendship and Trade Treaty was signed. Making only a few provisions concerning tariff principles and matters relating to business affairs, the treaty failed to mention the question with regard to the sovereignty of Macau. Consequently, the situation of Portuguese occupation and government of Macau remained unchanged. After the establishment of the People's Republic of China in 1949, the Beijing government declared the Sino-Portuguese Treaty of Amity and Commerce to be invalid as an  unequal treaty imposed by foreigners on China. However, Beijing was not ready to settle the treaty question, leaving the maintenance of the status quo until a more appropriate time.
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          In 1966, with the general dissatisfaction of the Portuguese government and under the influence of the Cultural Revolution in mainland China, more serious riots broke out in Macau. The most serious one is the so-called 12-3 incident that resulted in more than 200 people killed or injured. On January 28, 1967 the Portuguese government signed a statement of apology. This marked the beginning of equal treatment and recognition of Chinese identity and of de facto Chinese control of the colony, as an official apology underlined the fact that after 1949, administration of Macau continued only at the behest of the mainland communist government. Shortly after the Carnation Revolution leftist military coup of 1974 in Lisbon, the newly assigned government of Portugal was determined to relinquish all its overseas possessions. In 1976, Lisbon redefined Macau as a "Chinese territory under Portuguese administration," and granted it a large measure of administrative, financial and economic autonomy. Portugal and China agreed in 1979 to regard Macau as "a Chinese territory under (temporary) Portuguese administration". Negotiations between the Chinese and Portuguese governments on the question of Macau started in June 1986. In 1987, an international treaty, known as the Sino-Portuguese Joint Declaration, was signed to make Macau a special administrative region of China. The Chinese government assumed sovereignty over Macau on December 20, 1999.


          


          Government and politics
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          The Sino-Portuguese Joint Declaration and the Basic Law, Macau's constitution promulgated by China's National People's Congress in 1993, specify that Macau's social and economic system, lifestyle, rights, and freedoms are to remain unchanged for at least 50 years after the transfer of sovereignty to China in 1999. Under the principle of "one country, two systems", Macau enjoys a high degree of autonomy in all areas except in defence and foreign affairs. Macau officials, rather than PRC officials, run Macau through the exercise of separate executive, legislative, and judicial powers, as well as the right to final adjudication. Macau maintains its own separate currency, customs territory, immigration and border controls, and police force.


          The Macau government is headed by the chief executive, who is appointed by the central government upon the recommendation of an election committee, whose three hundred members are nominated by corporate and community bodies. The recommendation is made by an election within the committee. The chief executive's cabinet comprise five policy secretaries and is advised by the Executive Council that has between seven and eleven members. Edmund Ho Hau Wah, a community leader and former banker, is the first chief executive of the Macau SAR, replacing General Vasco Rocha Vieira at midnight on December 20, 1999. Ho is currently serving his second term of office.


          The legislative organ of the territory is the Legislative Assembly, a 29-member body comprising 12 directly elected members, ten indirectly elected members representing functional constituencies and seven members appointed by the chief executive. Any permanent residents at or over 18 years of age are eligible to vote in direct elections. For indirect election, it is only limited to organisations registered as "corporate voters" and a 300-member election committee drawn from broad regional groupings, municipal organisations, and central governmental bodies. The basic and original framework of the legal system of Macau, based largely on Portuguese law or Portuguese civil law system, is preserved after 1999. The territory has its own independent judicial system, with a high court. Judges are selected by a committee and appointed by the chief executive. Foreign judges may serve on the courts. Macau has a three-tier court system: the Court of the First Instance, the Court of the Second Instance and the Court of Final Appeal.


          


          Geography
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          Macau is situated 60kilometres (37mi) southwest of Hong Kong and 145kilometres (90mi) from Guangzhou. It consists of the Macau Peninsula itself and the islands of Taipa and Coloane. The peninsula is formed by the Zhujiang (Pearl River) estuary on the east and the Xijiang (West River) on the west. It borders the Zhuhai Special Economic Zone in mainland China. The main border crossing between Macau and China is known as the Portas do Cerco (Barrier Gate) on the Macau side, and the Gongbei checkpoint on the Zhuhai side. Macau Peninsula was originally an island, but a connecting sandbar gradually turned into a narrow isthmus, thus changing Macau into a peninsula. Land reclamation in the 17th century transformed Macau into a peninsula with generally flat terrain, though numerous steep hills still mark the original land mass. Alto de Coloane is the highest point in Macau, with an altitude of 170.6metres (559.7ft). With a dense urban environment, Macau has no arable land, pastures, forest, or woodland.


          Macau has a humid subtropical climate, with average humidity between 75% and 90%. Seasonal climate is greatly influenced by the monsoons and therefore temperature difference between summer and winter is significant. The average annual temperature of Macau is 22.3 C (72.1 F). July is the warmest month, with average temperature being 28.6C (83.5F). The coolest month is January, with average temperature 14.5C (58.1F). Located in the coastal region of south of China, Macau has ample rainfall, with average annual precipitation being 2,030millimetres (80in). However, winter is mostly dry due to the monsoon from mainland China. Autumn in Macau (i.e. October to December) is sunny and warm with low humidity. Winter (i.e. January to March) is relatively cold but sunny. In spring (i.e. start from April), the humidity starts to increase and in summer (i.e. May to September) the climate is warm to hot and humid with rain and occasional typhoons.


          



          
            
              	Weather averages for Macau
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	18 (64)

              	18 (64)

              	21 (70)

              	24 (75)

              	28 (82)

              	31 (88)

              	32 (90)

              	32 (90)

              	30 (86)

              	28 (82)

              	24 (75)

              	19 (66)

              	25.4 (78)
            


            
              	Average low C (F)

              	13 (55)

              	13 (55)

              	16 (61)

              	20 (68)

              	24 (75)

              	26 (79)

              	27 (81)

              	27 (81)

              	26 (79)

              	23 (73)

              	18 (64)

              	14 (57)

              	20.5 (69)
            


            
              	Precipitation mm (inches)

              	32.4 (1.3)

              	58.8 (2.3)

              	82.5 (3.2)

              	217.4 (8.6)

              	361.9 (14.2)

              	339.7 (13.4)

              	289.8 (11.4)

              	351.6 (13.8)

              	194.1 (7.6)

              	116.9 (4.6)

              	42.6 (1.7)

              	35.2 (1.4)

              	2,122.9 (83.6)
            


            
              	Source: WMO - Macau 2007-11-12
            

          


          


          Economy


          
            
              	Employed population by

              occupation 2007
            


            
              	Occupation

              	no.

              ('000)
            


            
              	Senior officials/managers

              	14.6
            


            
              	Professionals

              	9.9
            


            
              	Technicians

              	28.1
            


            
              	Clerks

              	83.7
            


            
              	Service & sale workers

              	63.2
            


            
              	Workers in agriculture/fishery

              	0.8
            


            
              	Craft & similar workers

              	33.7
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          Macau's economy is based largely on tourism, much of it geared toward gambling. Other chief economic activities in Macau are export-geared textile and garment manufacturing, banking and other financial services. The clothing industry has provided about three quarters of export earnings, and the gaming, tourism and hospitality industry is estimated to contribute more than 50% of Macau's GDP, and 70% of Macau government revenue.


          Macau is a founding member of the WTO and has maintained sound economic and trade relations with more than 120 countries and regions, with European Union and Portuguese-speaking countries in particular; Macau is also a member of the IMF. World Bank classifies Macau as a high income economy and the GDP per capita of the region in 2006 was US$28,436. After the Handover in 1999, there has been a rapid rise in the number of mainland visitors due to China's easing of travel restrictions. Together with the liberalization of Macau's gaming industry in 2001 that induces significant investment inflows, the average growth rate of the economy between 2001 and 2006 is approximately 13.1% annually.


          In a World Tourism Organization report of international tourism statistics for 2006, Macau ranked 21st in terms of tourist arrivals and 24th in terms of tourism receipts. From 9.1 million visitors in 2000, arrivals to Macau has grown to 18.7 million visitors in 2005 and 22 million visitors in 2006, with over 50% of the arrivals coming from mainland China and another 30% from Hong Kong. Macau is expected to receive between 24 and 25 million visitors in 2007. Since the Handover, Triad underworld violence, a deterring factor for tourists, has virtually disappeared, to the benefit of the tourism sector.


          Starting in 1962, the gambling industry had been operated under a government-issued monopoly license by Stanley Ho's Sociedade de Turismo e Diverses de Macau. The monopoly ended in 2002, and several casino owners from Las Vegas attempted to enter the market. With the opening of the Sands Macau, the largest casino in the world as measured by total number of table games, in 2004 and Wynn Macau in 2006, gambling revenues from Macau's casinos were for the first time greater than those of Las Vegas Strip (each about $6 billion), making Macau the highest-volume gambling centre in the world. In 2007, Venetian Macau, the second largest building in the world, opened its doors to the public, followed by MGM Grand Macau. Numerous other hotel casinos, including Galaxy Cotai Megaresort and Ponte 16, are also to be opened in the near future.


          In 2002, the Macau government ended the monopoly system and six casino operating concessions and subconcessions are granted to Sociedade de Turismo e Diverses de Macau, Wynn Resorts, Las Vegas Sands, Galaxy Entertainment Group, the partnership of MGM Mirage and Pansy Ho Chiu-king, and the partnership of Melco and PBL. Today, there are 16 casinos operated by the STDM, and they are still crucial in the casino industry in Macau, but in 2004, the opening of the Sands Macau ushered in the new era.


          Macau is an offshore financial centre, a tax haven, and a free port with no foreign exchange control regimes. The offshore finance business is regulated and supervised by the Monetary Authority of Macau, while the regulation and supervision of the offshore non-finance business is mainly controlled by the Macau Trade and Investment Promotion Institute. In 2007, Moody's Investors Service upgraded Macau's foreign and local currency government issuer ratings to 'Aa3' from 'A1', citing its government's solid finances as a large net creditor. The rating agency also upgraded Macau's foreign currency bank deposit ceiling to 'Aa3' from 'A1'.


          As prescribed by the Macau Basic Law, the government follows the principle of keeping expenditure within the limits of revenues in drawing up its budget, and strive to achieve a fiscal balance, avoid deficits and keep the budget commensurate with the growth rate of its gross domestic product. All the financial revenues of the Macau Special Administrative Region shall be managed and controlled by the Region itself and shall not be handed over to the Central People's Government. The Central People's Government shall not levy any taxes in the Macau Special Administrative Region.


          


          Demographics


          
            
              	Residents' usual

              language spoken at home
            


            
              	Language

              	Percentage of

              population
            


            
              	Cantonese

              	85.7%
            


            
              	Mandarin

              	3.2%
            


            
              	Other

              Chinese dialects

              	6.7%
            


            
              	Portuguese

              	0.6%
            


            
              	English

              	1.5%
            


            
              	Others

              	2.3%
            

          


          Macau is the most densely populated region in the world, with a population density of 18,428 persons per square kilometre (47,728/sq mi). 95% percent of Macau's population is Chinese; another 2% is of mixed Chinese/Portuguese descent, an ethnic group often referred to as Macanese. According to the 2006 by-census, 47% of the residents were born in mainland China, of whom 74.1% born in Guangdong and 15.2% in Fujian. Meanwhile, 42.5% of the residents were born in Macau, and those born in Hong Kong, the Philippines and Portugal shared 3.7%, 2.0% and 0.3% respectively.


          The growth of population in Macau mainly relies on immigrants from mainland China and the influx of overseas workers since its birth rate is one of the lowest in the world. According to a recent survey conducted by the U.S. Central Intelligence Agency (CIA), Macau is among the top 10 countries/regions with the highest life expectancy at birth, while its infant mortality rate ranks among the lowest in the world.
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              	Macau religiosity
            


            
              	religion

              	

              	

              	percent

              	
            


            
              	Taoism and Buddhism

              	
                
                  
                

              

              	73%
            


            
              	Mahayana Buddhism

              	
                
                  
                

              

              	17%
            


            
              	Christianity

              	
                
                  
                

              

              	9%
            


            
              	Others

              	
                
                  
                

              

              	1%
            


            
              	
            

          


          Both Chinese ( Cantonese) and Portuguese are Macau's official languages. Standard Macanese Portuguese is identical to European Portuguese. Other languages such as Mandarin, English and Hokkien are also spoken by some local communities. The Macanese language, a distinctive creole generally known as Patu, is still spoken by several dozen Macanese.


          Most Chinese in Macau are profoundly influenced by their own tradition and culture, of which Chinese folk religion, that includes the faiths of Taoism, Buddhism and Confucianism, forms an integral part. Macau has a sizable Christian community; Roman Catholics and Protestants constitute 7% and 2% of the population respectively. In addition, 17% of the population follows distilled original Mahayana Buddhism.
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          Having an economy driven by tourism, 14.6% of Macau's workforce is employed in restaurants and hotels, and 10.3% in the gambling industry. With the opening of several casino resorts and other major constructions underway, it is reported that many sectors experience a shortage of labour. The government responds by importing labour from other neighboring regions.


          Currently the number of imported labours stands at a record high of 75,391 (Q2 2007), representing more than a quarter of the labour force in Macau. Some local workers complain about the lack of jobs due to the influx of cheap imported labour. Some also claim that the problem of illegal labour is severe. Another concern is the widening of income inequality in the region: Macau's Gini coefficient, a popular measure of income inequality where a low value indicates a more equal income distribution, rises from 0.43 in 1998 to 0.48 in 2006. It is higher than those of other neighbouring regions, such as mainland China (0.447), South Korea (0.316) and Singapore (0.425)..


          In 2007, there were a total of 4,537 births and 1,545 deaths.


          


          Education
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          A fifteen-year free education is currently being offered to residents, that includes a three-year kindergarten, followed by a six-year primary education and a six-year secondary education. Despite the fifteen-year free education, the literacy rate of the territory is only 93.5%. The illiterates are, however, mainly among the senior residents aged 65 or above; the younger generation, for example the population aged 15-29, has a literary rate of above 99%. Currently, there is only one school in Macau where Portuguese is the medium of instruction.


          Macau does not have its own universal education system; non-tertiary schools follow either the British, the Chinese, or the Portuguese education system. There are currently 10 tertiary educational institutions in the region, four of them being public. In 2006, the Programme for International Student Assessment, a world-wide test of 15-year-old schoolchildren's scholastic performance coordinated by OECD, ranked Macau as the fifth and sixth in science and problem solving respectively. Nevertheless, education levels in Macau are low among high income regions. According to the 2006 by-census, among the resident population aged 14 and above, only 51.8% has a secondary education and 12.6% has a tertiary education.


          As prescribed by the Basic Law of Macau Chapter VI Article 121, the Government of Macau shall, on its own, formulate policies on education, including policies regarding the educational system and its administration, the language of instruction, the allocation of funds, the examination system, the recognition of educational qualifications and the system of academic awards so as to promote educational development. The government shall also in accordance with law, gradually institute a compulsory education system. Community organisations and individuals may, in accordance with law, run educational undertakings of various kinds.


          


          Healthcare


          Macau is served by one major public hospital, the Hospital Conde S. Janurio, and one major private hospital, the Hospital Kiang Wu, both located in Macau Peninsula, as well as a university hospital called Macau University of Science and Technology Hospital in Cotai. In addition to hospitals, Macau also has numerous health centres providing free basic medical care to residents. Consultation in traditional Chinese medicine is also available. Currently none of the Macau hospitals is independently assessed through international healthcare accreditation. There are no western-style medical schools in Macau and thus all aspiring physicians in Macau have to obtain their education and qualification elsewhere. Local nurses are trained at the Macau Polytechnic Institute and the Kiang Wu Nursing College. Currently there are no training courses in midwifery in Macau.


          The Health Bureau in Macau is mainly responsible for coordinating the activities between the public and private organisations in the area of public health, and assure the health of citizens through specialised and primary health care services, as well as disease prevention and health promotion. The Centre for Disease Control and Prevention was established in 2001, which monitors the operation of hospitals, health centres, and the blood transfusion centre in Macau. It also handles the organisation of care and prevention of diseases affecting the population, sets guidelines for hospitals and private health care providers, and issues licences.


          


          Transport
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          While the traffic in mainland China drives on the right, in Macau traffic moves on the left. Macau has a well-established public transport network connecting the Macau Peninsula, Cotai, Taipa Island and Coloane Island. Buses and taxis are the major modes of public transport in Macau. Currently two companies, namely Transmac and Transportas Companhia de Macau, operate franchised public bus services in Macau. The trishaw, a hybrid of the tricycle and the rickshaw, is also available, though it is mainly for sightseeing purposes.


          The Outer Harbour Ferry Terminal provides cross-border transportation services for passengers travelling between Macau and Hong Kong, while the Yuet Tung Terminal in the Inner Harbour serves those travelling between Macau and cities in mainland China, including Shekou and Shenzhen. Macau has one active international airport, known as Macau International Airport located at the eastern end of Taipa and neighbouring waters. Since currently there are no regular direct passenger-flights between mainland China and Taiwan, the airport serves as a transient avenue for the passengers travelling between the two regions. It is the primary hub for Viva Macau and Air Macau. In 2006, the airport handled about 5 million passengers.


          


          Culture
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          The mixing of the Chinese and Portuguese cultures and religious traditions for more than four centuries has left Macau with an inimitable collection of holidays, festivals and events. The biggest event of the year is the Macau Grand Prix in November, when the main streets in Macau Peninsula are converted to a racetrack bearing similarities with the Monaco Grand Prix. Other annual events include Macau Arts festival in March, the International Fireworks Display Contest in September, the International Music festival in October and/or November, and the Macau International Marathon in December.
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          The Lunar Chinese New Year is the most important traditional festival and celebration normally takes place in late January or early February. The Pou Tai Un Temple in Taipa is the place for the Feast of Tou Tei, the Earth god, in February. The Procession of the Passion of Our Lord is a well-known Catholic rite and journey, which travels from Igreja de Santo Agostinho to Igreja da S Catedral, also taking place in February. A-Ma Temple, which honours the Goddess Matsu, is in full swing in April with many congratulant worshippers during the A-Ma festival. To look on dancing dragons at the Feast of the Drunken Dragon and twinkling-clean Buddhas at the Feast of Bathing of Lord Buddha in May is common. In Coloane Village, the Taoist god Tam Kong is also honoured on the same day. Dragon Boat festival is brought into play on Nam Van Lake in June and Hungry Ghosts' festival, in late August and/or early September every year. All events and festivities of the year end with Winter Solstice in December.


          Local cooking in Macau consists of a blend of Cantonese and Portuguese cuisines. Many unique dishes resulted from the spice blends that the wives of Portuguese sailors used in an attempt to replicate European dishes. Its ingredients and seasonings include those from Europe, South America, Africa, India, and Southeast Asia, as well as local Chinese ingredients. Typically, Macanese food is seasoned with various spices and flavours including turmeric, coconut milk, cinnamon and bacalhau, giving special aromas and tastes. Famous dishes include Galinha  Portuguesa, Galinha  Africana (African chicken), Bacalhau, Macanese Chili Shrimps and stir-fry curry crab. Pork chop bun, ginger milk and Portuguese-style egg tart are also very popular in Macau.


          Macau preserves many historical properties in the urban area. The Historic Centre of Macau, which includes some twenty-five historic monuments and public squares, was officially listed as a World Heritage Site by UNESCO on July 15, 2005 during the 29th session of the World Heritage Committee, held in Durban, South Africa.
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          Macbeth is among the most well known of William Shakespeare's plays, as well his shortest surviving tragedy. It is frequently performed at professional and community theatres around the world. The play, loosely based upon the historical account of King Macbeth of Scotland by Raphael Holinshed and the Scottish philosopher Hector Boece, is often seen as an archetypal tale of the dangers of the lust for power and betrayal of friends.


          Date and text


          Due to significant evidence of later revisions, Macbeth cannot be precisely dated. Many scholars believe the most likely date of composition is between 1603 and 1606. They suggest the play is unlikely to be earlier than 1603 given that it seems designed to celebrate King James's ancestors and the Stuart accession to the throne in 1603 (James believed himself to be descended from Banquo)and the parade of eight kings which the witches show Macbeth in a vision in Act IV is generally taken to be intended as a compliment to King James VI of Scotland. Other editors of the play suggest a more specific date of 1605-6; the principal reason for this are possible allusions to the Gunpowder Plot and its ensuing trials, specifically the Porter's speech (Act II, scene iii, lines1-21) may contain allusions to the trial of the Jesuit Henry Garnet in spring, 1606; "equivocator" (line 8) may refer to Garnet's defense of "equivocation" [see: Doctrine of mental reservation], and "farmer" (4) was one of Garnet's aliases. However, the concept of "equivocation" was also the subject of a 1583 tract by Queen Elizabeth's chief councillor Lord Burghley as well as the 1584 Doctrine of Equivocation by the Spanish prelate Martin Azpilcueta that was disseminated across Europe and into England in the 1590s.
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          Scholars also cite an entertainment seen by King James at Oxford in the summer of 1605 that featured three " sibyls" like the weird sisters; Kermode surmises that Shakespeare could have heard about this and alluded to it with the three witches. However, A. R. Braunmuller in the New Cambridge edition finds the 1605-6 arguments inconclusive, and argues only for an earliest date of 1603. The play is not considered to be any later than 1607, since, as Kermode notes, there are "fairly clear allusions to the play in 1607." The earliest account of a performance of the play is April 1611, when Simon Forman recorded seeing it at the Globe Theatre.


          Macbeth was first printed in the First Folio of 1623 and the Folio is the only source for the text. The text which survives has been plainly altered by later hands. Most notable is the inclusion of two songs from Thomas Middleton's play The Witch ( 1615); Middleton is conjectured to have inserted an extra scene involving the witches and Hecate, because these scenes had proven highly popular with audiences. These revisions, which since the Clarendon edition of 1869 have been assumed to include all of Act III, scene v, and a portion of Act IV, scene i, are often indicated in modern texts.On this basis, many scholars reject all three of the interludes with the goddess Hecate as inauthentic. Even with the Hecate material, the play is conspicuously short, indicating that the Folio text may derive from a promptbook that had been substantially cut for performance, or that an adapter has cut the text himself.


          


          Performance History


          Apart from the one mentioned in the Forman document, there are no performances known with certainty in Shakespeare's era. Because of its Scottish theme, the play is sometimes said to have been written for, and perhaps debuted for, King James; however, no external evidence supports this hypothesis. The play's brevity and certain aspects of its staging (for instance, the large proportion of night-time scenes and the unusually large number of off-stage sounds) have been taken as suggesting that the text now extant was revised for production indoors, perhaps at the Blackfriars Theatre, which the King's Men acquired in 1608.


          In the Restoration, Sir William Davenant produced a spectacular "operatic" adaptation of Macbeth, "with all the singing and dancing in it" and special effects like "flyings for the witches" ( John Downes, Roscius Anglicanus, 1708). Davenant's revision also enhanced the role of Lady Macduff, making her a thematic foil to Lady Macbeth. In an April 19, 1667 entry in his Diary, Samuel Pepys called Davenant's MacBeth "one of the best plays for a stage, and variety of dancing and music, that ever I saw." The Davenant version held the stage until the middle of the next century. It was this version that the famous Macbeths of the early eighteenth century, such as James Quin, employed.


          David Garrick returned much closer to the Shakespearean original in a 1744 production. He restored much of Shakespeare's language, which Davenant had simplified, and restored most of the characters to their original roles. However, he retained the witches' songs and added a moralizing speech for Macbeth to the conclusion. Garrick's Macbeth was celebrated; Thomas Davies claims that when the Duke of Parma asked Garrick to demonstrate his acting ability, he acted the scene of Banquo's ghost. Garrick's Lady Macbeth was Hannah Pritchard, and he did not act the role after her death in 1768.


          Charles Macklin, not otherwise recalled as a great Macbeth, is remembered for performances at the Covent Garden in 1773 at which riots broke out, related to Macklin's rivalries with Garrick and William Smith. Macklin performed in Scottish dress, reversing an earlier tendency to dress Macbeth as an English brigadier; he also removed Garrick's death speech and further trimmed Lady Macduff's role. The performance received generally respectful reviews, although George Steevens remarked on the inappropriateness of Macklin (then in his eighties) for the role.


          After Garrick, the most celebrated Macbeth of the eighteenth century was John Philip Kemble; he performed the role most famously with his sister, Sarah Siddons, whose Lady Macbeth was widely regarded as unsurpassable. Kemble continued the trends toward realistic costume and to Shakespeare's language that had marked Macklin's production; Walter Scott reports that he experimented continually with the Scottish dress of the play. Response to Kemble's interpretation was divided; however, Siddons was unanimously praised. Her performance of the "sleepwalking" scene in the fifth act was especially noted; Leigh Hunt called it "sublime." The Kemble-Siddons performances were the first widely influential productions in which Lady Macbeth's villainy was presented as deeper and more powerful than Macbeth's. It was also the first in which Banquo's ghost did not appear onstage.


          Kemble's Macbeth struck some critics as too mannered and polite for Shakespeare's text. His successor as the leading actor of London, Edmund Kean, was more often criticized for emotional excess, particularly in the fifth act. Kean's Macbeth was not universally admired; William Hazlitt, for instance, complained that Kean's Macbeth was too like his Richard III. As he did in other roles, Kean exploited his athleticism as a key component of Macbeth's mental collapse. He reversed Kemble's emphasis on Macbeth as noble, instead presenting him as a ruthless politician who collapses under the weight of guilt and fear. Kean, however, did nothing to halt the trend toward extravagance in scene and costume.


          The Macbeth of the next predominant London actor, William Charles Macready, provoked responses at least as mixed as those given Kean. Macready debuted in the role in 1820 at Covent Garden. As Hazlitt noted, Macready's reading of the character was purely psychological; the witches lost all superstitious power, and Macbeth's downfall arose purely from the conflicts in Macbeth's character. Macready's most famous Lady Macbeth was Helena Faucit, who debuted dismally in the role while still in her mid-20s, but who later achieved acclaim in the role for an interpretation that, unlike Siddons', accorded with contemporary notions of female decorum. After Macready "retired" to America, he continued to perform in the role; in 1849, he was involved in a rivalry with American actor Edwin Forrest, whose partisans hissed Macready at Astor Place, leading to what is commonly called the Astor Place Riot.


          The two most prominent Macbeths of midcentury, Samuel Phelps and Charles Kean, were both received with critical ambivalence and popular success. Both are famous less for their interpretation of character than for certain aspects of staging. At Sadler's Wells Theatre, Phelps brought back nearly all of Shakespeare's original text. He brought back the first half of the Porter scene, which had been ignored by directors since D'Avenant; the second remained cut because of its ribaldry. He abandoned Irving's music and reduced the witches to their role in the folio. Just as significantly, he returned to the folio treatment of Macbeth's death. Not all of these decisions succeeded in the Victorian context, and Phelps experimented with various combinations of Shakespeare and D'Avenant in his more than a dozen productions between 1844 and 1861. His most successful Lady Macbeth was Isabella Glyn, whose commanding presence reminded some critics of Siddons.


          The outstanding feature of Kean's productions at the Princess's Theatre after 1850 was their accuracy of costume. Kean achieved his greatest success in modern melodrama, and he was widely viewed as not prepossessing enough for the greatest Elizabethan roles. Audiences did not mind, however; one 1853 production ran for twenty weeks. Presumably part of the draw was Kean's famous attention to historical accuracy; in his productions, as Allardyce Nicoll notes, "even the botany was historically correct."


          Henry Irving's first attempt at the role, at the Lyceum Theatre, London in 1875, was a failure. Under the production of Sidney Frances Bateman, and starring alongside Kate Josephine Bateman, Irving may have been affected by the recent death of his manager Hezekiah Linthicum Bateman. Although the production lasted eighty performances, his Macbeth was judged inferior to his Hamlet. His next essay, opposite Ellen Terry at the Lyceum in 1888, fared only slightly better. Friends such as Bram Stoker defended his "psychological" reading, based on the supposition that Macbeth had dreamed of killing Duncan before the start of the play. His detractors, among them Henry James, deplored his somewhat arbitrary word changes ("would have" for "should have" in the speech at Lady Macbeth's death) and his "neurasthenic" approach to the character.


          Barry Vincent Jackson staged an influential modern-dress production with the Birmingham Repertory in 1928; the production reached London, playing at the Royal Court Theatre. It received mixed reviews; Eric Maturin was judged an inadequate Macbeth, though Mary Merrall's vampish Lady was reviewed favorably. Though The Times judged it a "miserable failure," the production did much to overturn the tendency to scenic and antiquarian excess that had peaked with Charles Kean.


          Among the most publicized productions of the twentieth century was mounted by the American Negro Theatre at the Lafayette Theatre in Harlem in 1936. Orson Welles, in his first stage production, directed Jack Carter and Edna Thomas ( Canada Lee played Banquo) in an all-African-American production. Welles set the play in post-colonial Haiti, and his direction emphasized spectacle and suspense: his dozens of "African" drums recalled Davenant's chorus of witches.


          Laurence Olivier, who had played Malcolm in the 1929 production and in the lead a decade later, starred in what is probably the most famous twentieth-century production, by Glen Byam Shaw at Stratford-upon-Avon in 1955. Vivien Leigh played Lady Macbeth. The supporting cast, which Harold Hobson denigrated, included many actors who went on to successful Shakespearean careers: Ian Holm played Donalbain, Keith Michell was Macduff, and Patrick Wymark the Porter. Olivier was the key to success. The intensity of his performance, particularly in the conversation with the murderers and in confronting Banquo's ghost, seemed to many reviewers to recall Edmund Kean. Plans for a film version faltered after the box-office failure of Olivier's Richard III. It was of this performance that Kenneth Tynan asserted flatly that "no one has ever succeeded as Macbeth--until Olivier.


          After the Olivier performance, the most notable twentieth-century production is that of Trevor Nunn for the Royal Shakespeare Company in 1976. Nunn had directed Nicol Williamson and Helen Mirren in the play two years earlier, but that production had largely failed to impress. In 1976, Nunn produced the play with a minimalist set at The Other Place; this small, nearly round stage focused attention on the psychological dynamics of the characters. Both Ian McKellen in the title role and Judi Dench as Lady Macbeth received exceptionally favorable reviews. In 2004, members of the RSC voted Dench's performance the greatest in the history of the company.


          The production was eventually moved to London (and ultimately filmed for television); it overshadowed Peter Hall's 1978 production with Albert Finney as Macbeth and Dorothy Tutin as Lady Macbeth. However, the most infamous recent Macbeth was staged at the Old Vic in 1980. Peter O'Toole and Frances Tomelty took the leads in a production (by Bryan Forbes) that was publically disowned by Timothy West, artistic director of the theatre, before opening night.


          On the stage, Lady Macbeth is considered one of the more "commanding and challenging" roles in Shakespeare's work.


          


          Characters


          Duncan - King of Scotland


          
            	
              
                	Malcolm - Duncan's eldest son.


                	Donalbain - Duncan's youngest son.

              

            

          


          Macbeth - A general in the army of King Duncan.


          
            	
              
                	Lady Macbeth - Macbeth's wife.

              

            

          


          Banquo - Macbeth's friend and a general in the army of King Duncan.


          
            	
              
                	Fleance - The son of Banquo.

              

            

          


          Macduff - The Thane of Fife.


          
            	
              
                	Lady Macduff - Macduff's wife.


                	Macduff's Son

              

            

          


          Lennox - A Scottish lord.

          Ross - A Scottish lord.

          Angus - A Scottish lord.

          Mentieth - A Scottish lord.

          Caithness - A Scottish lord.

          Siward - Earl of Northumberland, General of the English forces.


          
            	
              
                	Young Siward - The son of Siward.

              

            

          


          Seyton - An officer.

          Hecate

          Samuel

          The Weird Sisters

          Three Murderers

          Porter


          


          Synopsis


          Template:Spoiler
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              Macbeth and Banquo with the Witches by Johann Heinrich Fssli.
            

          


          The play opens amid thunder and lightning, with three Witchesthe Weird Sistersdeciding that their next meeting shall be with a certain Macbeth. In the following scene, a wounded soldier reports to King Duncan of Scotland that his generals, Macbeth (who is the Thane of Glamis) and Banquo, have just defeated an invasion by the allied forces of Norway and Ireland, led by the rebel Macdonwald. Macbeth, the King's kinsman, is particularly praised for his bravery, and fighting prowess.


          The scene changes. Macbeth and Banquo enter in conversation, remarking on the weather and their win ("So foul and fair a day I have not seen"). While they wander into a heath, the three Witches who have been waiting greet them with prophecies. The first hails Macbeth as " Thane of Glamis", the second as "Thane of Cawdor", while the third proclaims that he shall "be King hereafter". The Witches also inform Banquo he shall father a line of kings. While the two men wonder at these pronouncements, the Witches vanish, and another Thane, Ross, a messenger from the King, soon arrives and informs Macbeth of his newly-bestowed titleThane of Cawdor. The first prophecy is thus fulfilled. Immediately, Macbeth begins to harbour ambitions of becoming king.


          Macbeth writes to his wife about the Witches' prophecies. When Duncan decides to stay at the Macbeths' castle at Inverness, Lady Macbeth hatches a plan to murder him and secure the throne for her husband. Macbeth raises concerns about the regicide, but Lady Macbeth eventually persuades him to comply with their plan.


          In the night of the visit, Macbeth kills Duncan. Lady Macbeth arranges to frame Duncan's sleeping servants for the murder by planting bloody daggers on them. Early the next morning, Lennox, a Scottish nobleman, and Macduff, the loyal Thane of Fife, arrive. The porter opens the gate and Macbeth leads them to the king's chamber, where Macduff discovers Duncan's corpse. In a sham fit of fury, Macbeth murders the servants before they can protest their innocence. Macduff is immediately suspicious of Macbeth, but does not disclose his suspicions publicly. Fearing for their lives, Duncan's sons flee, Malcolm to England and his brother Donalbain to Ireland. The rightful heirs' flight makes them suspect, and Macbeth assumes the throne as the new King of Scotland as a kinsman to the dead king.
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              Macbeth seeing the Ghost of Banquo by Thodore Chassriau.
            

          


          Despite his success, Macbeth remains uneasy regarding the prophecy that Banquo would be the progenitor of kings. Hence Macbeth invites Banquo to a royal banquet and discovers that Banquo and his young son, Fleance, will be riding that night. He hires two men to kill Banquo and Fleance (The third murderer mysteriously appears in the park before the murder). While the assassins succeed in murdering Banquo, Fleance is able to escape. At the banquet, Banquo's ghost enters and sits in Macbeth's place. Disturbed, Macbeth goes to the Witches once more. They conjure up three spirits with three further warnings and prophecies, which tell him to "beware Macduff", but also that "none of woman born shall harm Macbeth" and he will "never be vanquish'd until Great Birnam wood to high Dunsinane Hill shall come against him". Since Macduff is in exile, Macbeth massacres everyone in Macduff's castle, including Macduff's wife and their young children.


          Lady Macbeth eventually becomes racked with guilt from the crimes she and her husband have committed. In a famous scene, she sleepwalks and tries to wash imaginary bloodstains off her hands.
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          In England, Malcolm and Macduff plan an invasion of Scotland. Macbeth, now a tyrant, sees many of his thanes defecting. Malcolm leads an army, along with Macduff and Englishman Siward (the Elder), the Earl of Northumbria, against Dunsinane Castle. While encamped in Birnam Wood, the soldiers are ordered to cut down and carry tree limbs to camouflage their numbers, thus fulfilling the Witches' second prophecy. Meanwhile, Macbeth delivers a famous nihilistic soliloquy (" Tomorrow, and tomorrow, and tomorrow") upon learning of Lady Macbeth's death (the cause is undisclosed, but it is assumed by some that she committed suicide).


          A battle ensues, culminating in the slaying of the young Siward and Macduff's confrontation with Macbeth. Macbeth boasts that he has no reason to fear Macduff, as he cannot be killed by any man born of woman. Macduff declares that he was "from his mother's womb / Untimely ripped" (i.e., born by Caesarean section before his mother's actual delivery)and was therefore not "of woman born". Too late, Macbeth realises the Witches have misled him. A fight ensues, which ends with Macduff beheading Macbeth offstage, thereby fulfilling the last of the prophecies.


          In the final scene, Malcolm is crowned as the rightful King of Scotland, suggesting that peace has been restored to the kingdom. However, the witches' prophecy concerning Banquo, "Thou shalt [be]get kings", was known to the audience of Shakespeare's time to be true, as James I of England was supposedly a descendant of Banquo.


          


          Themes and motifs


          
            	
              Paradoxes/Things in Twos/Oxymorons. Throughout Macbeth, there are many situations and characters' internal conflicts which are paradoxical. There are also many things which come in twos; these are similar, but not always identical. From almost the beginning of the play ("when the battle's lost and won"), paradoxes/doubles appear regularly. Examples include:

              
                	"when the battle's lost and won" (1.1.4)


                	"fair is foul and foul is fair" (1.1.12), (said by the witches)


                	"Lesser than Macbeth, and greater." (1.3.65)


                	"Not so happy, and yet much happier" (1.3.66)


                	"So foul and fair a day I have not seen" (1.3.38) (Macbeth's first line)


                	"they doubly redoubled strokes upon the foe." (1.2.42)


                	"the service and the loyalty I owe in doing it pays itself." (1.4.25-6)


                	"I have thee not, and yet I see thee still." (2.1.46)


                	"double, double, toil and trouble..." (4.1.10)

              

            

          


          
            	Ambition and Betrayal. Macbeth's tragic flaw is likely his own ambition, which leads him to betray King Duncan and, later, murder his friend Banquo. He becomes Thane of Cawdor only after the previous thane rebels against the king; Macbeth thus continues a tradition of betrayal among those in power. The play dwells on ambition's ability to be a morally corrupting agent. It has the same effect on Lady Macbeth, whose sins drive her to madness and suicide.

          


          
            	Visions. There are several hallucinations in the play. In Act 2 Scene 1, Macbeth sees a bloody dagger floating in the air, pointing to King Duncans resting chamber, perhaps encouraging his upcoming deed. In Act 5 Scene 1 Lady Macbeth hallucinates that her hands are covered in blood, despite her obsessive washing. Macbeth also sees the ghost of Banquo at the royal banquet. The precise meaning and origins of these visions is ambiguous. They could possibly be conjured by the three witches, who are actively involved in the play's events. Or they could be simple products of madness, reinforcing the play's thesis that betrayal is corrupting in the mind. (The ghost, at least, would not be unusual to see in a Shakespeare play that already involves the supernatural.)

          


          
            	Blood and bloodshed. Macbeth is one of the bloodiest of Shakespeare's plays (see also Titus Andronicus, another of Shakespeare's more bloody works.) As the play opens, Macbeth has just defeated Norwegian invaders in a gruesome battle. As a gravely-wounded captain arrives, Duncan remarks: What bloody man is that? He can report, as seemeth by his plight (1.2). In this and other examples, blood might signify the advent of a messenger, the admonitions of God, or a warning for the future. The witches' cauldron too is filled with blood. Macbeth of course serves a bloody term in office, ordering the murder of opponents and potential rivals. Lady Macbeth's hallucination of blood on her hands seems to represent her feeling of guilt. At the play's end, Macduff presents the new king (and the audience) with Macbeth's severed head, clearly a gruesome spectacle, illustrating the price of treason and murder. Shakespeare uses the word blood 42 times throughout the play.

          


          
            	Infants and children. Children are frequently referenced, though hardly seen, in the play. Their innocence is frequently contrasted with the guilty meditations of Macbeth and other characters. Lady Macbeth provides the most graphic example, making an analogy to her level of commitment: "I have given suck, and know / How tender 'tis to love the babe that milks me: / I would, while it was smiling in my face, / Have pluck'd my nipple from his boneless gums, / And dash'd the brains out, had I so sworn as you / Have done to this" (1.7).

          


          
            	Natural Order/ Great Chain of Being. The 'unnatural' replacement of Duncan by Macbeth disturbs the natural order of the royal lineage. Those in Shakespeare's time valued the divinity of the king, i.e. the king's preordained selection by God. Thus, by unnatural replacement of the king, Macbeth has invoked the wrath of greater beings. Nature is disturbed and thrown into turmoil: horses cannibalise each other, and a small owl kills a regal falcon.

          


          
            	Insomnia. Sleep is referenced several times through out the play; Duncan is murdered in his sleep, while his guards sleep. Following the murder, Macbeth states, "Sleep no more!/Macbeth doth murder sleep, that innocent sleep,/Sleep that knits up the ravell'd sleeve of care... (2.2). Indeed, following the crime, both Macbeth and his wife are cursed with insomnia and sleepwalking. These seem to be tangible expressions of each character's guilt. Fear of sleep might also represent Macbeth's fear of his inevitable death.

          


          
            	Masculinity, Femininity, and Gender Ambiguity. Shakespeare shows in the play a connection between masculinity and violence, as well as ambition. Lady Macbeth goads Macbeth on to treason by saying, "when you durst do it, then you are a man" (1.7.48). Even more explicit is her early soliloquy: "Come, you spirits/That tend on mortal thoughts, unsex me here, / And fill me from the crown to the toe top-full / Of direst cruelty!" The "here" plainly refers to her genitals, although few modern actresses can bring themselves to make that obvious. The women of the play manipulate Macbeth into doing their bidding. The witches awaken Macbeth's ambitions, and then Lady Macbeth drives Macbeth to kill Duncan.

          


          
            	Moral Ambiguity. The witches, servants of the devil, and their dark prophecy steer Macbeth through the play. Early on, they set an overall tone of moral uncertainty with their chanting. The evil in Macbeth grows throughout the play. In the beginning he is reluctant to commit murder, but it slowly becomes easier for him. At the turning point of the play Macbeth says, "Stepped in so far that, should I wade no more, / Returning were as tedious as go o'er." (3.4.164-165) He has decided it would be just as easy to keep killing and murdering as it would to repent and turn back.

          


          
            	Conflict and Opposition. The play is full of contradictory statements, beginning with the witches' conversation in Act 1: "When the battle's lost and won," (1.1.4) and "Fair is foul, and foul is fair", (1.1.12)I. Macbeth's first line in the play is: "So foul and fair a day I have not seen." (1.3.38) Shakespeare's portrayal of Macbeth's world is a confusing and chaotic one. This mirrors the moral dilemma involved in the plot to kill the King, and Macbeth's own indecision.

          


          
            	Internal Struggle. In the first two acts of the play, Macbeth struggles with morality and ambition, trying desperately to reconcile the two. After Act 2, he struggles instead to reconcile with his regicidal 'new self,' finally failing in the task and falling into utter moral darkness and abandoning all optimistic perspective. His former greatness decays until his "Tomorrow and Tomorrow and Tomorrow" speech, which shows he has given up on all hope of self-reconciliation.

          


          



          
            	Deception:

          


          Deception is the heart of Shakespeares play Macbeth. Everything revolves around what seems to be; however, the truth does not emerge until the end when all deceptions are revealed. The witches and Macbeth use the tools of deception to cloud the issues and move the play along leaving the reader to ascertain what is real. The Weird sisters set up the theme of appearance vs. reality with their opening lines fair is foul, and foul is fair, /hover through the fog and filthy air (1.1.12-13). These lines hint to the reader that people and events in the play will not be as they appear! When the witches give Macbeth his three titles Thane of Cawdor, Thane of Glamis, and King hereafter (1.3.51-53) thoughts of suspicion arise. Will Macbeth try to achieve these titles or let things take their natural course? Banquo tries to be the voice of reason and portrays feelings of doubt in his lines: That, trusted home, /Might yet enkindle you unto the crown, /Besides the Thane of Cawdor. But tis strange./ And oftentimes to win us to our harm,/The instruments of darkness tell us truths, /Win us with honest trifles, to betrays/ In deepest consequence(1.3.32-38).


          Your vessels and your spells provide, Your charms and everything beside. I am for th air. This night ill spend Unto a dismal and a fatal end. Great business must be wrought ere noon. Upon the corner of the moon There hangs a vaprous drop profound. Ill catch it ere it come to the ground, And that distilled by magic sleights, Shall rise such artificial sprites As by the strength of their illusion, Shall draw him on to his confusion. He shall spurn fate, scorn death, and bear His hopes bove wisdom, grace, and fear. (3.5.18-31) In these lines, Hecate reveals that she plans on showing Macbeth illusions that will lead him to destroy himself. Hecate believes Macbeth is doing everything for himself, and does not appreciate anything the witches have done for him. This fuels Hecates anger and knowing how greedy Macbeth is, she is aware that the illusions she shows him will eventually lead to his self destruction. Hecate is not the only person who is a leading Macbeth to his demise. Lady Macbeth also urges Macbeth to kill Duncan, thus helping to push him further down the path of self-destruction. When Duncan comes to stay at Macbeths castle, Lady Macbeth tells him: Bear welcome in your eye, /Your hand, your tongue. Look like th innocent/ flower, /But be the serpent under t (1.6.75-78) All of the illusions set up by the witches come true in the end but, they come through in deceptive ways. The witches warned Macbeth to beware of Macduff, that no man born of women could harm him, and that he would not be destroyed until Birnam Wood traveled to Dunsinane Hill. What Macbeth doesnt know is that Macduff was born through a C-section which he revealed to Macbeth in his lines: Tell thee Macduff was from his mothers womb/Untimely ripped (5.8.19-20). Macbeth is astounded to find out that the opposing army cut off branches from the trees in Birnam Wood and uses them to hide while traveling to Dunsinane Hill. Macbeth is defeated and although it was his own fault, he uses the witches as an excuse for everything he does. This goes to show that in Macbeth, things arent always as they appeared


          


          The "Scottish Play"


          While many today would simply chalk coincidence, actors and other theatre people often consider it to be bad luck to mention Macbeth by name while inside a theatre, and usually refer to it superstitiously as The Scottish Play or sometimes, "The Scottish King".


          This is said to be because Shakespeare used the spells of real witches in his text, so witches got angry and are said to have cursed the play. Thus, to say the name of the play inside a theatre is believed to doom the production to failure, and perhaps cause physical injury or worse to cast members. A large mythology has built up surrounding this superstition, with countless stories of accidents, misfortunes and even deaths, all mysteriously taking place during runs of Macbeth.


          An alternative explanation for the superstition is that struggling theatres or companies would often put on this popular 'blockbuster' in an effort to save their flagging fortunes. However, it is a tall order for any single production to reverse a long-running trend of poor business. Therefore, the last play performed before a theatre shut down was often Macbeth, and thus the growth of the idea that it was an 'unlucky' play.


          This superstition was parodied in the Blackadder the Third episode Sense and Senility, in which two actors had to go through the Macbeth ritual (an exorcistic chant/dance) every time the name "Macbeth" was mentioned which Blackadder, played by Rowan Atkinson, exploits for his own amusement.


          Trivia


          
            	The longest Broadway run of Macbeth was Margaret Webster's 1941 production starring Maurice Evans and Judith Anderson. It ran for 131 performances.


            	Judith Anderson played Lady Macbeth on television twice, in 1954 and 1962, winning Emmy Awards for both performances.


            	A 2004 opinion poll of members of the Royal Shakespeare Company voted Judi Dench's 1976 performance of Lady Macbeth as the greatest Shakespearean performance by an actress in the history of the RSC.


            	Old Vic Theatre director Lilian Baylis died the night before Laurence Olivier and Judith Anderson opened in the theatre's 1937 production of Macbeth.


            	Olivier's makeup was so thick and stylized for that production that Vivian Leigh was quoted as saying "You hear Macbeth's first line, then Larry's makeup comes on, then Banquo comes on, then Larry comes on".


            	The most critically reviled production of Macbeth may have been Bryan Forbes' 1980 staging at the Old Vic Theatre starring Peter O'Toole. The production was publicly disowned by Old Vic artistic director Timothy West, despite being a sellout because of its notoriety.


            	On Bruce Dickinson's 2005 album, Tyranny of Souls, the title track "Tyranny of Souls" is somewhat based on MacBeth, and includes direct quotes and lines from the play throughout the song.
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        Macbeth of Scotland


        
          

          
            
              	Macbeth

              (Mac Bethad mac Findlach)
            


            
              	"King of Scotland"
            


            
              	[image: ]
            


            
              	Reign

              	10401057
            


            
              	Birthplace

              	Dingwall, Scotland
            


            
              	Died

              	15 August 1057
            


            
              	Place of death

              	Lumphanan or Scone
            


            
              	Buried

              	Iona
            


            
              	Predecessor

              	Duncan I (Donnchad mac Crnin)
            


            
              	Successor

              	Lulach (Lulach mac Gille Comgan)
            


            
              	Consort

              	Gruoch
            


            
              	Royal House

              	Moray
            


            
              	Father

              	Findlech mac Ruaidr
            


            
              	Mother

              	unknown
            

          


          Mac Bethad mac Findlach ( Modern Gaelic: MacBheatha mac Fhionnlaigh), anglicised as Macbeth, and nicknamed R Deircc, "the Red King" (died 15 August 1057), was King of Scots (also known as the King of Alba) from 1040 until his death. He is best known as the subject of William Shakespeare's tragedy Macbeth and the many works it has inspired, although the play is historically inaccurate.


          


          Origins and family


          Macbeth was the son of Findlech mac Ruaidr, Mormaer of Moray. His mother is sometimes supposed to have been a daughter of the Scottish king Malcolm II (Mel Coluim mac Cineda). This may be derived from Andrew of Wyntoun's Orygynale Cronykil of Scotland which makes Macbeth's mother a granddaughter, rather than a daughter, of Malcolm.


          Macbeth's paternal ancestry can be traced in the Irish genealogies contained in the Rawlinson B.502 manuscript:


          
            
              	

              	Mac Bethad son of Findlech son of Ruadr son of Domnall son of Morggn son of Cathamal son of Ruadr son of Ailgelach son of Ferchar son of Fergus son of Nechtan son of Colmn son of Betn son of Eochaid son of Muiredach son of Loarn son of Eirc son of Eochaid Muinremuir.

              	
            

          


          This should be compared with the ancestry claimed for Malcolm II which traces back to Loarn's brother Fergus Mr. Several of Macbeth's ancestors can tentatively be identified: Ailgelach son of Ferchar as Ainbcellach mac Ferchair and Ferchar son of Fergus (correctly, son of Feredach son of Fergus) as Ferchar Fota, while Muiredach son of Loarn mac Eirc, his son Eochaid and Eochaid's son Betn are given in the Senchus fer n-Alban. So, while the descendants of King Kenneth MacAlpin (Cined mac Ailpn) saw themselves as being descended from the Cenl nGabrin of Dl Riata, the northern kings of Moray traced their origins back to the rival Cenl Loairn.


          Macbeth's father Findlech was killed about 1020 - one obituary calls him king of Alba - most probably by his successor as ruler of Moray, his nephew Mel Coluim mac Mil Brigte (Malcolm, son of Mel Brigte). Mel Coluim died in 1029; although the circumstances are unknown, violence is not suggested; he is called king of Alba by the Annals of Tigernach. However, king of Alba is by no means the most impressive title used by the Irish annals. Many deaths reported in the annals in the 11th century are of rulers called Ard R Alban - High-King of Scotland. It is not entirely certain whether Mel Coluim was followed by his brother Gille Coemgin or by Macbeth.



          Gille Coemgin's death in 1032 was not reported by the Annals of Tigernach, but the Annals of Ulster record:


          
            
              	

              	Gille Coemgin son of Mel Brigte, mormaer of Moray, was burned together with fifty people.

              	
            

          


          Some have supposed that Macbeth was the perpetrator. Others have noted the lack of information in the Annals, and the subsequent killings at the behest of King Malcolm II to suggest other answers. Gille Coemgin had been married to Gruoch, daughter of Boite mac Cineda ("Boite son of Kenneth"), with whom he had a son, the future king Lulach.


          It is not clear whether Gruoch's father was a son of King Kenneth II (Cined mac Mal Coluim) (d. 1005) or of King Kenneth III (Cined mac Duib)(d. 997), either is possible chronologically. After Gille Coemgin's death, Macbeth married his widow and took Lulach as his stepson. Gruoch's brother, or nephew (his name is not recorded), was killed in 1033 by Malcolm II.


          


          Mormaer and dux


          When Canute the Great came north in 1031 to accept the submission of King Malcolm II, Macbeth too submitted to him:


          
            
              	

              	... Malcolm, king of the Scots, submitted to him, and became his man, with two other kings, Macbeth and Iehmarc ...

              	
            

          


          Some have seen this as a sign of Macbeth's power, others have seen his presence, together with Iehmarc, who may be Echmarcach mac Ragnaill, as proof that Malcolm II was overlord of Moray and of the Kingdom of the Isles. Whatever the true state of affairs in the early 1030s, it seems more probable that Macbeth was subject to the king of Alba, Malcolm II, who died at Glamis, on 25 November 1034. The Prophecy of Berchan is apparently alone in near contemporary sources in reporting a violent death, calling it a kinslaying. Tigernan's chronicle says only:


          
            
              	

              	Mel Coluim son of Cined, king of Alba, the honour of western Europe, died.

              	
            

          


          Malcolm II's grandson Duncan (Donnchad mac Crnin), later King Duncan I, was acclaimed as king of Alba on 30 November 1034, apparently without opposition. Duncan appears to have been tnaise rg, the king in waiting, so that far from being an abandonment of tanistry, as has sometimes been argued, his kingship was a vindication of the practice. Previous successions had involved strife between various rgdomna - men of royal blood. Far from being the aged King Duncan of Shakespeare's play, the real King Duncan was a young man in 1034, and even at his death in 1040 his youthfulness is remarked upon.


          Perhaps due to his youth, Duncan's early reign was apparently uneventful. His later reign, in line with his description as "the man of many sorrows" in the Prophecy of Berchn, was not successful. In 1039, Strathclyde was attacked by the Northumbrians, and a retaliatory raid led by Duncan against Durham in 1040 turned into a disaster. Later that year Duncan led an army into Moray, where he was killed by Macbeth on 15 August 1040 at Pitgaveny near Elgin.


          


          High-King of Alba


          On Duncan's death, Macbeth became king. No resistance is known at this time, but it would be entirely normal if his reign were not universally accepted. In 1045, Duncan's father Crnn of Dunkeld was killed in a battle between two Scottish armies.


          John of Fordun wrote that Duncan's wife fled Scotland, taking her children, including the future kings Malcolm III (Mel Coluim mac Donnchada) and Donald III (Domnall Bn mac Donnchada, or Donalbane) with her. Based on the author's beliefs as to whom Duncan married, various places of exile, Northumbria and Orkney among them, have been proposed. However, the simplest solution is that offered long ago by E. William Robertson: the safest place for Duncan's widow and her children would be with her or Duncan's kin and supporters in Atholl.


          After the defeat of Crnn, Macbeth was evidently unchallenged. Marianus Scotus tells how the king made a pilgrimage to Rome in 1050, where, Marianus says, he gave money to the poor as if it were seed.


          


          Karl Hundason


          The Orkneyinga Saga says that a dispute between Thorfinn Sigurdsson, Earl of Orkney, and Karl Hundason began when Karl Hundason became "King of Scots" and claimed Caithness. The identity of Karl Hundason, unknown to Scots and Irish sources, has long been a matter of dispute, and it is far from clear that the matter is settled. The most common assumption is that Karl Hundason was an insulting byname ( Old Norse for "Churl, son of a Dog") given to Macbeth by his enemies. William Forbes Skene's suggestion that he was Duncan I of Scotland has been revived in recent years. Lastly, the idea that the whole affair is a poetic invention has been raised.


          According to the Orkneyinga Saga, in the war which followed, Thorfinn defeated Karl in a sea-battle off Deerness at the east end of the Orkney Mainland. Then Karl's nephew Mutatan or Muddan, appointed to rule Caithness for him, was killed at Thurso by Thorkel the Fosterer. Finally, a great battle on the south side of the Dornoch Firth ended with Karl defeated and fugitive or dead. Thorfinn, the saga says, then marched south through Scotland as far as Fife, burning and plundering as he passed. A later note in the saga claims that Thorfinn won nine Scottish earldoms.


          Whoever Karl son of Hundi may have been, it appears that the saga is reporting a local conflict with a Scots ruler of Moray or Ross:


          
            
              	

              	[T]he whole narrative is consistent with the idea that the struggle of Thorfinn and Karl is a continuation of that which had been waged since the ninth century by the Orkney earls, notably Sigurd Rognvald's son, Ljot, and Sigurd the Stout, against the princes or mormaers of Moray, Sutherland, Ross, and Argyll, and that, in fine, Malcolm and Karl were mormaers of one of these four provinces.

              	
            

          


          


          Final years


          In 1052, Macbeth was involved indirectly in the strife in the Kingdom of England between Godwin, Earl of Wessex and Edward the Confessor when he received a number of Norman exiles from England in his court, perhaps becoming the first king of Scots to introduce feudalism to Scotland. In 1054, Edward's Earl of Northumbria, Siward, led a very large invasion of Scotland. The campaign led to a bloody battle in which the Annals of Ulster report 3,000 Scots and 1,500 English dead, which can be taken as meaning very many on both sides, and one of Siward's sons and a son-in-law were among the dead. The result of the invasion was that one Mel Coluim, "son of the king of the Cumbrians" (not to be confused with Mel Coluim mac Donnchada, the future Malcolm III of Scotland) was restored to his throne, i.e., as ruler of the kingdom of Strathclyde. It may be that the events of 1054 are responsible for the idea, which appears in Shakespeare's play, that Malcolm III was put in power by the English.


          Macbeth certainly survived the English invasion, for he was defeated and mortally wounded or killed by the future Malcolm III on the north side of the Mounth in 1057, after retreating with his men over the Cairnamounth Pass to take his last stand at the battle at Lumphanan. The Prophecy of Berchn has it that he was wounded and died at Scone, sixty miles to the south, some days later. Macbeth's stepson Lulach mac Gille Coemgin was installed as king soon after.


          Unlike later writers, no near contemporary source remarks on Macbeth as a tyrant. The Duan Albanach, which survives in a form dating to the reign of Malcolm III calls him "Mac Bethad the renowned". The Prophecy of Berchn, a verse history which purports to be a prophecy, describes him as "the generous king of Fortriu", and says:


          
            
              	

              	The red, tall, golden-haired one, he will be pleasant to me among them; Scotland will be brimful west and east during the reign of the furious red one.

              	
            

          


          


          Life to legend
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          Macbeth's life, like that of King Duncan I, had progressed far towards legend by the end of the 14th century, when John of Fordun and Andrew of Wyntoun wrote their histories. Hector Boece, Walter Bower, and George Buchanan all contributed to the legend.


          The influence of William Shakespeare's Macbeth towers over mere histories, and has made the name of Macbeth infamous. Even his wife has gained some fame along the way, lending her Shakespeare-given title to a short story by Nikolai Leskov and the opera by Dmitri Shostakovich entitled Lady Macbeth of Mtsensk. The historical content of Shakespeare's play is drawn from Raphael Holinshed's Chronicles of England, Scotland, and Ireland, which in turn borrows from Boece's 1527 Scotorum Historiae which flattered the antecedents of Boece's patron, King James V of Scotland.


          In modern times, Dorothy Dunnett's novel King Hereafter aims to portray a historical Macbeth, but proposes that Macbeth and his rival and sometime ally Thorfinn of Orkney are one and the same (Thorfinn is his birth name and Macbeth is his baptismal name). John Cargill Thompson's play Macbeth Speaks 1997, a reworking of his earlier Macbeth Speaks, is a monologue delivered by the historical Macbeth, aware of what Shakespeare and posterity have done to him.


          Scottish author Nigel Tranter based one of his historical novels on the historical figure ( MacBeth the King). This account by Nigel Tranter, a recognized expert among modern historians, describes Macbeth as originally the King of Moray, under the rule of Duncan, who fell suspect to Duncan's insecurities, and was attacked. Macbeth joined forces with his half-brother Thorfinn, who was the son of Macbeth's father's second wife, a Norse woman. Duncan was defeated and killed in battle, and Macbeth took the throne. It mentions various feats during his tenure as King, which are based on some fact, such as his support of the celtic catholic church, as opposed to the roman catholic branch which was in charge in England. It mentions his trip to Rome to petition the celtic church to the Pope, and it claims he travelled in his brother's Viking ships, and there was mention in the annuals in Rome of vikings sailing up to the city. Though the two cannot be confirmed accurately. It mentions his defiance of England's claim over the Scottish throne, and that being the reason Macbeth was attacked, and the more English friendly Malcolm III being installed.
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                    	Capital

                    	Aigai until about 400 BC when moved by Archelaus to Pella
                  


                  
                    	Language(s)

                    	Macedonian, later Attic/ Koine Greek
                  


                  
                    	Religion

                    	Ancient Greek religion
                  


                  
                    	Government

                    	Monarchy
                  


                  
                    	King
                  


                  
                    	- 808 - 778 BC

                    	Karanus
                  


                  
                    	- 359 - 336 BC

                    	Philip II of Macedon
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                    	Alexander the Great
                  


                  
                    	- 221 - 168 BC

                    	Philip V of Macedon
                  


                  
                    	Historical era

                    	Classical Antiquity
                  


                  
                    	- Karanus establishes the Argead dynasty

                    	800s BC
                  


                  
                    	- Amyntas III unifies Macedon

                    	382 BC
                  


                  
                    	-Conquered by the Roman Republic in the Fourth Macedonian War

                    	146 BC
                  


                  
                    	Currency

                    	Greek drachma
                  

                

              
            

          


          Macedon or Macedonia (Greek ί Makedona) was the name of a kingdom centered in the northern-most part of ancient Greece, bordered by the kingdom of Epirus to the west and the region of Thrace to the east. For a brief period it became the most powerful state in the ancient Near East after Alexander the Great conquered most of the known world, inaugurating the Hellenistic period of world history.


          


          History


          


          Early history


          The first Macedonian state emerged in the 8th or early 7th century BC under the Argead Dynasty, who according to legend, migrated to the region from the Greek city of Argos in Peloponnesus (thus the name Argead). It should be mentioned that the Macedonian tribe ruled by the Argeads, the tribe whose lands the Greeks called Macedonia, was itself called Argead (which translates as "descended from Argos"). Its first king is recorded as Perdiccas I. The kingdom was situated in the fertile alluvial plain, watered by the rivers Haliacmon and Axius, called Lower Macedonia, north of the mountain Olympus. Around the time of Alexander I of Macedon, the Argead Macedonians started to expand into Upper Macedonia, that is Eordaia, Bottiaea, Mygdonia, and Almopia- which were mountainous regions settled by independent Macedonian tribes. Near the modern city of Veria, Perdiccas I (or, more likely, his son, Argaeus I) built his capital, Aigai (modern Vergina). After a brief period under Persian rule under Darius Hystaspes, the state regained its independence under King Alexander I ( 495 450 BC).
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          Atticisation and expansion


          Prior to the 4th century BC, the kingdom covered a region approximately corresponding to the province of Macedonia of modern Greece. It became increasingly Atticised during this period, though prominent Athenians appear to have regarded the Macedonians as uncouth.


          A unified Macedonian state was eventually established by King Amyntas III (c. 393 370 BC), though it still retained strong contrasts between the cattle-rich coastal plain and the fierce isolated tribal hinterland, allied to the king by marriage ties. They controlled the passes through which barbarian invasions came from Illyria to the north and northwest. Amyntas had three sons; the first two, Alexander II and Perdiccas III reigned only briefly. Perdiccas III's infant heir was deposed by Amyntas' third son, Philip II of Macedon, who made himself king and ushered in a period of Macedonian dominance of Greece.
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          Under Philip II, ( 359 336 BC), Macedon expanded into the territory of the Paionians, Thracians, and Illyrians. Among other conquests, he annexed the regions of Pelagonia and Southern Paionia.


          Macedon became more politically involved with the south-central city-states of Ancient Greece, but it also retained more archaic features like the palace-culture, first at Aegae (modern Vergina) then at Pella, resembling Mycenaean culture more than classic Hellenic city-states, and other archaic customs, like Philip's multiple wives in addition to his Epirote queen Olympias, mother of Alexander.


          
            [image: Kingdom of Macedon after Philip's II death.]

            
              Kingdom of Macedon after Philip's II death.
            

          


          Another archaic remnant was the very persistence of a hereditary monarchy which wielded formidable sometimes absolute power, although this was at times checked by the landed aristocracy, and often disturbed by power struggles within the royal family itself. This contrasted sharply with the Greek cultures further south, where the ubiquitous city-states mostly possessed aristocratic or democratic institutions; the de facto monarchy of tyrants, in which heredity was usually more of an ambition rather than the accepted rule; and the limited, predominantly military and sacerdotal, power of the twin hereditary Spartan kings. The same might have held true of feudal institutions like serfdom, which may have persisted in Macedon well into historical times. Such institutions were abolished by city-states well before Macedon's rise (most notably by the Athenian legislator Solon's famous ά seisachtheia laws).


          


          Empire
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          Philip's son Alexander the Great ( 356 323 BC) managed to briefly extend Macedonian power not only over the central Greek city-states, but also to the Persian empire, including Egypt and lands as far east as the fringes of India. Alexander's adoption of the styles of government of the conquered territories was accompanied by the spread of Greek culture and learning through his vast empire. Although the empire fractured into multiple Hellenic regimes shortly after his death, his conquests left a lasting legacy, not least in the new Greek-speaking cities founded across Persia's western territories, heralding the Hellenistic period. In the partition of Alexander's empire among the Diadochi, Macedonia fell to the Antipatrid dynasty, which was overthrown by the Antigonid dynasty after only a few years, in 294 BC.


          



          


          Hellenistic Macedonia


          Antipater and his son Cassander gained control of Macedonia but it slid into a long period of civil strife following Cassander's death in 297 BC. It was ruled for a while by Demetrius I ( 294 288 BC) but fell into civil war.


          Demetrius' son Antigonus II ( 277 239 BC) defeated a Galatian invasion as a condottiere, and regained his family's position in Macedonia; he successfully restored order and prosperity there, though he lost control of many of the Greek city-states. He established a stable monarchy under the Antigonid dynasty. Antigonus III ( 239 221 BC) built on these gains by re-establishing Macedonian power across the region.


          What is notable about the Macedonian regime during the Hellenistic times is that it was the only successor state to the Empire that maintained the old archaic perception of Kingship, and never adopted the ways of the Hellenistic Monarchy. Thus the king was never deified in the same way that Ptolemies and Seleucids were in Egypt and Asia respectively, and never adopted the custom of Proskynesis. The ancient Macedonians during the Hellenistic times were still addressing their kings in a far more casual way than the subjects of the rest of the Diadochi, and the Kings were still consulting with their aristocracy (Philoi) in the process of making their decisions.


          


          Conflict with Rome
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              Kingdom of Macedon under Philip V.
            

          


          Under Philip V of Macedon ( 221 179 BC) and his son Perseus of Macedon ( 179 168 BC), the kingdom clashed with the rising power of the Roman Republic. During the 2nd and 1st centuries BC, Macedon fought a series of wars with Rome. Two major losses that led to their inevitable defeat were in 197 BC when Rome defeated Philip V, and 168 BC when Rome defeated Perseus. The overall losses resulted in the defeat of Macedon, the deposition of the Antigonid dynasty and the dismantling of the Macedonian kingdom. Andriscus' brief success at reestablishing the monarchy in 149 BC was quickly followed by his defeat the following year and the establishment of direct Roman rule and the organization of Macedon as the Roman province of Macedonia.


          


          Institutions


          The political organization of the Macedonian kingdom was a three-level pyramid: on the top, the King and the nation, at the foot, the civic organizations (cities and thnē), and between the two, the districts. The study of these different institutions has been considerably renewed thanks to epigraphy, which has given us the possibility to reread the indications given us by ancient literary sources such as Livy and Polybius. They show that the Macedonian institutions were near to those of the Greek federal states, like the Aetolian and Achaean leagues, whose unity was reinforced by the presence of the king.
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          The King


          The king ( ύ, Basiles) headed the central administration: he led the kingdom from its capital, Pella, and in his royal palace was conserved the state's archive. He was helped in carrying out his work by the Royal Secretary (ὸ ύ, basiliks grammates), whose work was of primary importance, and by the Council.


          The king was commander of the army, head of the Macedonian religion, and director of diplomacy. Also, only he could conclude treaties, and, until Philip V, mint coins.


          The number of civil servants was limited: the king directed his kingdom mostly in an indirect way, supporting himself principally through the local magistrates, the epistates, with whom he constantly kept in touch.


          


          Succession


          Royal succession in Macedon was hereditary, male, patrilineal and generally respected the principle of primogeniture. There was also an elective element: when the king died, his designated heir, generally but not always the eldest son, had first to be accepted by the council and then presented to the general Assembly to be acclaimed king and obtain the oath of fidelity.


          As can be seen, the succession was far from being automatic, more so considering that many Macedonian kings died violently, without having made dispositions for the succession, or having assured themselves that these would be respected. This can be seen with Perdiccas III, slain by the Illyrians, Philip II assassinated by Pausanias of Orestis, Alexander the Great, suddenly died of malady, etc. Succession crises were frequent, especially up to the 4th century BC, when the magnate families of Upper Macedonia still cultivated the ambition of overthrowing the Argaead dynasty and to ascend to the throne.
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          Finances


          The king was the simple guardian and administrator of the treasure of Macedon and of the king's incomes (ά, basilik), which belonged to the Macedonians: and the tributes that came to the kingdom thanks to the treaties with the defeated people also went to the Macedonian people, and not to the king. Even if the king was not accountable for his management of the kingdom's entries, he may have felt responsible to defend his administration on certain occasions: Arrian tells us that during the mutiny of Alexander's soldiers at Opis in 324 BC, Alexander detailed the possessions of his father at his death to prove he had not abused his charge.


          It is known from Livy and Polybius that the basilik included the following sources of income:


          
            	The mines of gold and silver (for example those of the Pangaeus), which were the exclusive possession of the king, and which permitted him to strike currency, as already said his sole privilege till Philip V, who conceded to cities and districts the right of coinage for the lesser denominations, like bronze.


            	The forests, whose timber was very appreciated by the Greek cities to build their ships: in particular, it is known that Athens made commercial treaties with Macedon in the 5th century BC to import the timber necessary for the construction and the maintenance of its fleet of war.


            	The royal landed properties, lands that were annexed to the royal domain through conquest, and that the king exploited either directly, in particular through servile workforce made up of prisoners of war, or indirectly through a leasing system.


            	The port duties on commerce (importation and exportation taxes).

          


          The most common way to exploit these different sources of income was by leasing: the Pseudo-Aristotle reports in the Oeconomica that Amyntas III (or maybe Philip II) doubled the kingdom's port revenues with the help of Callistratus, who had taken refuge in Macedon, bringing them from 20 to 40 talents per year. To do this, the exploitation of the harbour taxes was given every year at the private offering the highest bidding. It is also known from Livy that the mines and the forests were leased for a fixed sum under Philip V, and it appears that the same happened under the Argaead dynasty: from here possibly comes the leasing system that was used in Ptolemaic Egypt.


          Except for the king's properties, land in Macedon was free: Macedonians were free men and did not pay land taxes on private grounds. Even extraordinary taxes like those paid by the Athenians in times of war did not exist. Even in conditions of economic peril, like what happened to Alexander in 334 BC and Perseus in 168 BC, the monarchy did not tax its subjects but raised funds through loans, first of all by his Companions, or raised the cost of the leases.


          The king could grant the atelē (ἀί), a privilege of tax exemption, as Alexander did with those Macedonian families which had losses in the battle of the Granicus in May 334: they were exempted from paying tribute for leasing royal grounds and commercial taxes.


          Extraordinary incomes came from the spoils of war, which were divided between the king and his men. At the time of Philip II and Alexander, this was a considerable source of income. A considerable part of the gold and silver objects taken at the time of the European and Asian campaigns were melted in ingots and then sent to the monetary foundries of Pella and Amphipolis, most active of the kingdom at that time: an estimate judges that during the reign of Alexander only the mint of Amphipolis struck about 13 million silver tetradrachms.


          


          The Assembly


          All the kingdom's citizen-soldiers gather in a popular assembly, which is held at least twice a year, in spring and in autumn, with the opening and the closing of the campaigning season.


          This assembly (koin ekklesia or koinon makedonn), of the army in times of war, of the people in times of peace, is called by the king and plays a significant role through the acclamation of the kings and in capital trials; it can be consulted (without obligation) for the foreign politics (declarations of war, treaties) and for the appointment of high state officials. In the majority of these occasions, the Assembly does nothing but ratify the proposals of a smaller body, the Council. It is also the Assembly which votes the honours, sends embassies, during its two annual meetings. It was abolished by the Romans at the time of their reorganization of Macedonia in 167 BC, to prevent, according to Livy, that a demagogue could make use of it as a mean to revolt against their authority.


          


          Council (Synedrion)


          The Council was a small group formed among some of the most eminent Macedonians, chosen by the king to assist him in the government of the kingdom. As such it was not a representative assembly, but notwithstanding that on certain occasions it could be expanded with the admission of representatives of the cities and of the civic corps of the kingdom.


          The members of the Council (synedroi) belong to three categories:


          
            	The somatophylakes (in Greek literally "bodyguards") were noble Macedonians chosen by the king to serve to him as honorary bodyguards, but especially as close advisers. It was a particularly prestigious honorary title. In the times of Alexander there were seven of them.


            	The Friends ( philoi) or the king's Companions (basilikoi hetairoi) were named for life by the king among the Macedonian aristocracy.


            	The most important generals of the army (hgmones tn taxn), also named by the king.

          


          The king had in reality less power in the choice of the members of the Council than appearances would warrant; this was because many of the kingdom's most important noblemen were members of the Council by birth-right.


          The Council primarily exerted a probouleutic function with respect to the Assembly: it prepared and proposed the decisions which the Assembly would have discussed and voted, working in many fields such as the designation of kings and regents, as of that of the high administrators and the declarations of war. It was also the first and final authority for all the cases which did not involve capital punishment.


          The Council gathered frequently and represented the principal body of government of the kingdom. Any important decision taken by the king was subjected before it for deliberation.


          Inside the Council ruled the democratic principles of isgoria (equality of word) and of parrhsia (freedom of speech), to which the even king subjected himself.


          After the removal of the Antigonid dynasty by the Romans in 167 BC, it is possible that the synedrion remained, unlike the Assembly, representing the sole federal authority in Macedonia after the country's division in four merides.


          


          Regional districts (merides)


          The merit of the creation of an intermediate territorial administrative level between the central government and the cities has to be probably ascribed to Philip II: this reform agreed with the need to adapt the kingdom's institutions to the great expansion of Macedon under his rule. It was not any more easy to convene all the Macedonians in a single general assembly, and the answer to this problem was the creation of four regional districts, each supplied with a regional assembly. These territorial divisions clearly did not follow any historical or traditional internal divisions; they were simply artificial administrative lines. This said, it should be added that the existence of these districts is not attested with certainty (by the numismatics) before the beginning of the 2nd century BC.
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          Machu Picchu ( Quechua: Machu Picchu, "Old mountain") is a pre-Columbian Inca site located 2,400 meters (7,875ft) above sea level. It is situated on a mountain ridge above the Urubamba Valley in Peru, which is 80km (50mi) northwest of Cusco. Often referred to as "The Lost City of the Incas", Machu Picchu is probably the most familiar symbol of the Inca Empire.


          It was built around the year 1450, but abandoned a hundred years later, at the time of the Spanish conquest of the Inca Empire. Forgotten for centuries, the site was brought to worldwide attention in 1911 by Hiram Bingham, an American historian. Since then, Machu Picchu has become an important tourist attraction. It has recently come to light that the site may have been discovered and raided several years previously, in 1867 by a German businessman, Augusto Berns. It was declared a Peruvian Historical Sanctuary in 1981 and a UNESCO World Heritage Site in 1983. It is also one of the New Seven Wonders of the World.


          Machu Picchu was built in the classical Inca style, with polished dry-stone walls. Its primary buildings are the Intihuatana, the Temple of the Sun, and the Room of the Three Windows. These are located in what is known by archaeologists as the Sacred District of Machu Picchu. In September of 2007, Peru and Yale University reached an agreement regarding the return of artifacts which Hiram Bingham had removed from Machu Picchu in the early 20th century. Currently, there are concerns about the impact of tourism on the site as it reached 400,000 visitors in 2003.


          


          History
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          Machu Picchu was constructed around 1460, at the height of the Inca Empire. It was abandoned less than 100 years later. It is likely that most of its inhabitants were wiped out by smallpox before the Spanish conquistadores arrived. Hiram Bingham, the credited discoverer of the site, along with several others, originally hypothesized that the citadel was the traditional birthplace of the Inca people or the spiritual centre of the "Virgins of the Suns" .


          Another theory maintains that Machu Picchu was Inca "llacta": a settlement built to control the economy of the conquered regions. It may also have been built as a prison for a select few who had committed heinous crimes against Inca society. Research conducted by scholars, such as John Rowe and Richard Burger, has convinced most archaeologists that rather than a defensive retreat, Machu Picchu was an estate of the Inca emperor, Pachacuti. In addition, Johan Reinhard presented evidence that the site was selected based on its position relative to sacred landscape features. One such example is its mountains, which are purported to be in alignment with key astronomical events.
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          Although the citadel is located only about 80kilometers (50miles) from Cusco, the Inca capital, it was never found and consequently not plundered and destroyed by the Spanish, as was the case with many other Inca sites. Over the centuries, the surrounding jungle grew over the site, and few knew of its existence. On July 24, 1911, Machu Picchu was brought to the attention of scholars by Hiram Bingham, an American historian then employed as a lecturer at Yale University. He was led there by locals who frequented the site. Bingham undertook archaeological studies and completed a survey of the area. Bingham coined the name "The Lost City of the Incas", which was the title of his first book. He never gave any credit to those who led him to Machu Picchu, mentioning only "local rumor" as his guide.


          Bingham had been searching for the city of Vilcapampa, the last Inca refuge and spot of resistance during the Spanish conquest of Peru. In 1911, after years of previous trips and explorations around the zone, he was led to the citadel by Quechuans. These people were living in Machu Picchu, in the original Inca infrastructure. Even though most of the original inhabitants had died within a century of the city's construction, a small number of families survived so by the time the site was 'discovered' in 1911, there were still mummies (mostly women) in Machu Picchu and some families still living on the site. Bingham made several more trips and conducted excavations on the site through 1915. He wrote a number of books and articles about the discovery of Machu Picchu in his lifetime.


          Simone Waisbard, a long-time researcher of Cusco, claims that Enrique Palma, Gabino Snchez, and Agustn Lizrraga left their names engraved on one of the rocks at Machu Picchu on July 14, 1901. This would mean that they 'discovered' it long before Bingham did in 1911. Likewise, in 1904, an engineer named Franklin supposedly spotted the ruins from a distant mountain. He told Thomas Paine, an English Plymouth Brethren Christian missionary living in the region, about the site, Paine's family members claim. In 1906, Paine and another fellow missionary named Stuart E McNairn (18671956) supposedly climbed up to the ruins.
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          In 1913, the site received significant publicity after the National Geographic Society devoted their entire April issue to Machu Picchu. In 1981 an area of 325.92 square kilometers surrounding Machu Picchu was declared a "Historical Sanctuary" of Peru. In addition to the ruins, this area includes a large portion of the regional landscape, rich with flora and fauna.


          Machu Picchu was designated as a World Heritage Site in 1983 when it was described as "an absolute masterpiece of architecture and a unique testimony to the Inca civilization". On July 7, 2007, Machu Picchu was voted as one of New Open World Corporation's New Seven Wonders of the World. As a result of environmental degradation resulting from the impacts of tourism, uncontrolled development in the nearby town of Aguas Calientes (including a poorly-sited tram to ease visitor access), and the construction of a bridge across the Vilcanota River in defiance of a court order and government protests (which would most likely bring even more tourists to the site), the World Monuments Fund placed Machu Picchu on its 2008 Watch List of the 100 Most Endangered Sites in the world.


          


          Location
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          Machu Picchu is 70 kilometers northwest of Cusco, on the crest of the mountain Machu Picchu, located about 2,350 meters (7,710 ft) above sea level. It is one of the most important archaeological centers in South America and the most visited tourist attraction in Peru.


          From the top, at the cliff of Machu Picchu, there is a vertical rock face of 600 meters ending at the foot of the Urubamba River. The location of the city was a military secret because its deep precipices and mountains were an excellent natural defense. The Inca Bridge, an Inca rope bridge across the Urubamba River in the Pongo de Mainique, provided a secret entrance for the Inca army. Another Inca bridge to the west of Machu Picchu, the trunk bridge, has a section across a cliff face with a 6metres (20ft) gap in it which could be bridged by two tree trunks. If the trees were removed, it would leave a 570metres (1,900ft) fall to the base of the cliffs to discourage invaders. It is above Urubamba Valley.


          The city sits in a saddle between two mountains, with a commanding view down two valleys and a nearly impassable mountain at its back. It has a water supply from springs that cannot easily be blocked, and enough land to grow food for about four times as many people as actually lived there. The hillsides leading to it have been terraced, not only to provide more farmland to grow crops, but to steepen the slopes which invaders would have to ascend. There are two high-altitude routes from Machu Picchu across the mountains back to Cuzco, one through the sun gate, and the other across the Inca bridge. Both could easily be blocked if invaders should approach along them. Regardless of its ultimate purpose, it is in a highly defendable position.


          View with Google maps


          


          Architecture
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          Most of the construction in Machu Picchu uses the classic Inca architectural style of polished dry-stone walls of regular shape. The Incas were masters of this technique, called ashlar, in which blocks of stone are cut to fit together tightly without mortar. The Incas were among the best stone masons the world has seen, and many junctions in the central city are so perfect that not even a knife fits between the stones.


          Other Inca buildings have been built using mortar, but by Inca standards that was quick, shoddy construction. Peru is a highly seismic land, and mortar-free construction was more earthquake-resistant than using mortar. Inca walls show numerous subtle design details that would prevent them from collapsing in an earthquake. Doors and windows are trapezoidal and tilt inward from bottom to top, corners are usually rounded, inside corners often incline slightly into the rooms, and "L" shaped blocks are often used to tie outside corners together. Walls do not rise straight from top to bottom but are offset slightly from row to row. As a result, Machu Picchu is a city that has stood up well to earthquakes over the years.


          The Incas never used the wheel in any practical manner. How they moved and placed enormous blocks of stones is a mystery, although the general belief is that they used hundreds of men to push the stones up inclined planes. A few of the stones still have knobs on them that could have been used to lever them into position. After they were placed, the Incas would have sanded the knobs away.


          The space is composed of 140 constructions including temples, sanctuaries, parks and residences (houses with thatched roofs). There are more than one hundred flights of stone steps  often completely carved from a single block of granite  and a great number of water fountains, interconnected by channels and water-drainages perforated in the rock, designed for the original irrigation system. Evidence has been found to suggest that the irrigation system was used to carry water from a holy spring to each of the houses in turn.


          According to archaeologists, the urban sector of Machu Picchu was divided into three great districts: the Sacred District, the Popular District, to the south, and the District of the Priests and the Nobility.
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          Located in the first zone are the primary archaeological treasures: the Intihuatana, the Temple of the Sun and the Room of the Three Windows. These were dedicated to Inti, their sun god and greatest deity. The Popular District, or Residential District, is the place where the lower class people lived. It includes storage buildings and simple houses to live in.


          In the royalty area, a sector existed for the nobility: a group of houses located in rows over a slope; the residence of the Amautas (wise persons) was characterized by its reddish walls, and the zone of the ustas (princesses) had trapezoid-shaped rooms. The Monumental Mausoleum is a carved statue with a vaulted interior and carved drawings. It was used for rites or sacrifices.


          As part of their road system, the Inca built a road to Machu Picchu. Today, tens of thousands of tourists walk the Inca Trail to Machu Picchu each year, acclimatising at Cusco before starting on a two- to four-day journey on foot from the Urubamba valley up through the Andes mountain range.


          


          Intihuatana Stone
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          Shamanic legends say that if you're a sensitive person and you rub your forehead against the stone you will see the spirit world. The Intihuatana stone is one of the many ritual stones in South America. They are arranged so they point directly at the sun during the winter solstice. The Spanish did not find Machu Picchu until the 20th century so the Intihuatana Stone was not destroyed like many other ritual stones. It is also called "The Hitching Point of the Sun" because it was supposed to hold the sun in its place. At midday on March 21st and September 21st the sun stands almost above the pillar creating no shadow at all. It is (as they said before) believed to be an astronomic clock built by the Incas. The Intihuatana Stone was damaged in September 2000 when a 450 kg (1,000-pound) crane fell onto it, breaking off a piece of stone the size of a ballpoint pen. The crane was being used by a crew hired by J. Walter Thompson advertising agency to film an advertisement for the Cristal beer brand. "Machu Picchu is the heart of our archaeological heritage and the Intihuatana is the heart of Machu Picchu. They've struck at our most sacred inheritance," said Federico Kaufmann Doig, a Peruvian archaeologist. In the 1980s, a large rock from Machu Picchu's central plaza was moved to a different location in order to create a helicopter landing zone. Helicopter landings were forbidden in the 1990s. Reports circulated in February 2008 that a company, Helicusco, was able to make tourist flights over Machu Picchu, but the situation is unclear.


          


          Concerns over tourism
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          Machu Picchu is a UNESCO World Heritage site. As Perus most visited tourist attraction and major revenue generator, it is continually threatened by economic and commercial forces. In the late 1990s, the Peruvian government granted concessions to allow the construction of a cable car to the ruins and development of a luxury hotel, including a tourist complex with boutiques and restaurants. These plans were met with protests from scientists, academics and the Peruvian public, worried that the greater numbers of visitors would pose tremendous physical burdens on the ruins.


          A growing number of people visit Machu Picchu (400,000 in 2003). For this reason, there were protests against a plan to build a further bridge to the site and a no-fly zone exists in the area. UNESCO is considering putting Machu Picchu on its list of endangered World Heritage Sites.


          


          Controversy with Yale University


          During his early years in Peru, Bingham built strong relationships with top Peruvian officials. As a result, he had little trouble obtaining necessary permission, paperwork, and permits to travel throughout the country and borrow archaeological artifacts. Upon returning to Yale University, Bingham had collected around 5,000 such objects to be kept in Yale's care until such time as the Peruvian government requested their return.


          On March 14, 2006, the controversy was reignited in part by the Hartford Courant's reporting that the wife of former Peruvian President Alejandro Toledo had accused Yale of profiting from Peru's cultural heritage by claiming title to more than 250 pieces removed from Machu Picchu by Bingham in 1912 and that had been on display at Yale's Peabody Museum ever since. Some of the material Bingham removed was returned to Peru, but Yale kept the rest saying its position was supported by federal case law involving Peruvian antiquities.


          On September 19, 2007, the Courant reported that Peru and Yale had reached an agreement regarding return of the artifacts. The agreement includes sponsorship of a joint traveling exhibition and construction of a new museum and research centre in Cusco on which Yale will advise Peru. Yale acknowledges Peru's title to all the excavated objects from Machu Picchu, but Yale will share rights with Peru in the research collection, part of which will remain at Yale as an object of continuing study.
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          Macintosh, or for newer models, Mac, is a brand name which covers several lines of personal computers designed, developed, and marketed by Apple Inc. The original Macintosh was released on January 24, 1984; it was the first commercially successful personal computer to feature a mouse and a graphical user interface (GUI) rather than a command line interface.


          The idea for a personal computer appropriate for the ordinary consumer dates to the late 1970s and an Apple development team was established in 1979. After the success of the original Macintosh in 1984, the company quickly established market share only to see it dissipate in the 1990s as Microsoft came to monopolize personal computing. Apple consolidated multiple, consumer-level desktop models into the 1998 iMac, which sold extremely well and saw the brand name revitalized. Current Mac systems are mainly targeted at the home, education, and creative professional markets. They are the upgraded iMac and the entry-level Mac mini desktop models, the workstation-level Mac Pro tower, the MacBook, MacBook Air and MacBook Pro laptops, and the Xserve server.


          Production of the Mac is based on a vertical integration model in that Apple facilitates all aspects of its hardware and creates its own operating system that is pre-installed on all Macs. Apple exclusively produces Mac hardware, choosing internal systems, designs, and prices. Apple does use third party components, however; current Macintosh CPUs use Intel's x86 architecture (formerly the AIM alliance's PowerPC and originally Motorola's 68k). Apple also develops the operating system for Macs, currently Mac OS X 10.5 "Leopard". This is in contrast to most IBM compatible PCs, where multiple vendors create hardware intended to run another company's software. The modern Mac, like other personal computers, is capable of running alternative operating systems such as Linux, FreeBSD, and Microsoft Windows, considered to be the Mac's biggest competitor.


          


          History
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          1979 to 1984: Development


          


          The Macintosh project started in the late 1970s with Jef Raskin, an Apple employee, who envisioned an easy-to-use, low-cost computer for the average consumer. In September 1979, Raskin was authorized to start hiring for the project, and he began to look for an engineer who could put together a prototype. Bill Atkinson, a member of Apple's Lisa team (which was developing a similar but higher-end computer), introduced him to Burrell Smith, a service technician who had been hired earlier that year. Over the years, Raskin assembled a large development team that designed and built the original Macintosh hardware and software; besides Raskin, Atkinson and Smith, the team included Chris Espinosa, Joanna Hoffman, George Crow, Jerry Manock, Susan Kare, Andy Hertzfeld, and Daniel Kottke.


          Smiths first Macintosh board was built to Raskins design specifications: it had 64 kilobytes (KB) of RAM, used the Motorola 6809E microprocessor, and was capable of supporting a 256256 pixel black-and-white bitmap display. Bud Tribble, a Macintosh programmer, was interested in running the Lisas graphical programs on the Macintosh, and asked Smith whether he could incorporate the Lisas Motorola 68000 microprocessor into the Mac while still keeping the production cost down. By December 1980, Smith had succeeded in designing a board that not only used the 68000, but bumped its speed from 5 to 8 megahertz (MHz); this board also had the capacity to support a 384256 pixel display. Smiths design used fewer RAM chips than the Lisa, which made production of the board significantly more cost-efficient. The final Mac design was self-contained and had far more programming code in ROM than most other computers; it had 128KB of RAM, in the form of sixteen, 64 kilobit (Kb) RAM chips soldered to the logicboard. Though there were no memory slots, its RAM was expandable to 512KB by means of soldering sixteen chip sockets to accept 256Kb RAM chips in place of the factory-installed chips. The final product's screen was a 9-inch, 512x342 pixel monochrome display, exceeding the prototypes.


          


          The design caught the attention of Steve Jobs, co-founder of Apple. Realizing that the Macintosh was more marketable than the Lisa, he began to focus his attention on the project. Raskin finally left the Macintosh project in 1981 over a personality conflict with Jobs, and the final Macintosh design is said to be closer to Jobs ideas than Raskins. After hearing of the pioneering GUI technology being developed at Xerox PARC, Jobs had negotiated a visit to see the Xerox Alto computer and Smalltalk development tools in exchange for Apple stock options. The Lisa and Macintosh user interfaces were partially influenced by technology seen at Xerox PARC and were combined with the Macintosh group's own ideas. Jobs also commissioned industrial designer Hartmut Esslinger to work on the Macintosh line, resulting in the "Snow White" design language; although it came too late for the earliest Macs, it was implemented in most other mid- to late-1980s Apple computers. However, Jobs leadership at the Macintosh project was short-lived; after an internal power struggle with new CEO John Sculley, Jobs angrily resigned from Apple in 1985, went on to found NeXT, another computer company, and did not return until 1997.
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          The Macintosh 128k was announced to the press in October 1983, followed by an 18-page brochure included with various magazines in December. However, the Macintosh was most famously heralded by the 1984 Super Bowl commercial directed by Ridley Scott which aired January 22, 1984. This commercial showed a woman, played by Anya Major, who defiantly throws a sledgehammer at a Big Brother-like video screen (which represented IBM). This symbolized Apple's challenging of the text-based computers that dominated the market at the time. For a special post-election edition of Newsweek in November 1984, Apple spent more than US$2.5 million to buy all 39 of the advertising pages in the issue. Apple also ran a Test Drive a Macintosh promotion, in which potential buyers with a credit card could take home a Macintosh for 24 hours and return it to a dealer afterwards. While 200,000 people participated, dealers disliked the promotion, the supply of computers was insufficient for demand, and many were returned in such a bad shape that they could no longer be sold. This marketing campaign caused CEO John Sculley to raise the price from US$1,995 to US$2,495 (adjusting for inflation, about $5,000 in 2007).


          Two days after the 1984 ad aired, the Macintosh went on sale. It came bundled with two applications designed to show off its interface: MacWrite and MacPaint. Although the Mac garnered an immediate, enthusiastic following, it was too radical for some, who labeled it a mere "toy." Because the machine was entirely designed around the GUI, existing text-mode and command-driven applications had to be redesigned and the programming code rewritten; this was a challenging undertaking that many software developers shied away from, and resulted in an initial lack of software for the new system. In April 1984 Microsoft's MultiPlan migrated over from MS-DOS, followed by Microsoft Word in January 1985. In 1985, Lotus Software introduced Lotus Jazz after the success of Lotus 1-2-3 for the IBM PC, although it was largely a flop. Apple introduced Macintosh Office the same year with the lemmings ad, infamous for insulting potential customers. It was not successful.
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          1985 to 1989: Desktop publishing era


          In 1985, the combination of the Mac, Apples LaserWriter printer, and Mac-specific software like Boston Softwares MacPublisher and Aldus PageMaker enabled users to design, preview, and print page layouts complete with text and graphicsan activity to become known as desktop publishing. Initially, desktop publishing was unique to the Macintosh, but eventually became available for IBM PC users as well. Later, applications such as Macromedia FreeHand, QuarkXPress, Adobe Photoshop, and Adobe Illustrator strengthened the Macs position as a graphics computer and helped to expand the emerging desktop publishing market.


          The limitations of the first Mac soon became clear: it had very little memory, even compared with other personal computers in 1984, and could not be expanded easily; and it lacked a hard disk drive or the means to attach one easily. In October 1985, Apple increased the Macs memory to 512KB, but it was inconvenient and difficult to expand the memory of a 128KB Mac. In an attempt to improve connectivity, Apple released the Macintosh Plus on January 10, 1986 for US$2,600. It offered one megabyte of RAM, expandable to four, and a then-revolutionary SCSI parallel interface, allowing up to seven peripheralssuch as hard drives and scannersto be attached to the machine. Its floppy drive was increased to an 800 KB capacity. The Plus was an immediate success and remained in production until October 15, 1990; on sale for just over four years and ten months, it was the longest-lived Macintosh in Apple's history.
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          Other issues remained, particularly the low processor speed and limited graphics ability, which had hobbled the Macs ability to make inroads into the business computing market. Updated Motorola CPUs made a faster machine possible, and in 1987 Apple took advantage of the new Motorola technology and introduced the Macintosh II, which used a 16 MHz Motorola 68020 processor. This marked the start of a new direction for the Macintosh, as now, for the first time, it had an open architecture, with several expansion slots, support for colour graphics, and a modular break-out design similar to that of the IBM PC and inspired by Apples other line, the expandable Apple II series. It had an internal hard drive and a power supply with a fan, which was initially fairly loud. One third-party developer sold a device to regulate fan speed based on a heat sensor, but it voided the warranty. Later Macintosh computers had quieter power supplies and hard drives.


          In September of 1986 Apple introduced the Macintosh Programmer's Workshop, or MPW that allowed software developers to create software for Macintosh on Macintosh, rather than cross-developing from a Lisa. In August 1987 Apple unveiled HyperCard, and introduced MultiFinder, which added cooperative multitasking to the Macintosh. In the Fall Apple bundled both with every Macintosh.


          Alongside the Macintosh II, the Macintosh SE was released, the first compact Mac with a 40MB internal hard drive and one expansion slot. The SE also updated Jerry Manock and Terry Oyama's original design and shared the Macintosh II's Snow White design language, as well as the new Apple Desktop Bus (ADB) mouse and keyboard that had first appeared on the Apple IIGS some months earlier.


          In 1987, Apple spun off its software business as Claris. It was given the code and rights to several applications that had been written within Apple, notably MacWrite, MacPaint, and MacProject. In the late 1980s, Claris released a number of revamped software titles; the result was the Pro series, including MacPaint Pro, MacDraw Pro, MacWrite Pro, and FileMaker Pro. To provide a complete office suite, Claris purchased the rights to the Informix Wingz spreadsheet on the Mac, renaming it Claris Resolve, and added the new presentation software Claris Impact. By the early 1990s, Claris applications were shipping with the majority of consumer-level Macintoshes and were extremely popular. In 1991, Claris released ClarisWorks, which soon became their second best-selling application. When Claris was reincorporated back into Apple in 1998, ClarisWorks was renamed AppleWorks beginning with version 5.0.
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          In 1988, Apple sued Microsoft and Hewlett-Packard on the grounds that they infringed Apples copyrighted GUI, citing (among other things) the use of rectangular, overlapping, and resizable windows. After four years, the case was decided against Apple, as were later appeals. Apples actions were criticized by some in the software community, including the Free Software Foundation (FSF), who felt Apple was trying to monopolize on GUIs in general, and boycotted GNU software for the Macintosh platform for seven years.


          With the new Motorola 68030 processor came the Macintosh IIx in 1988, which had benefited from internal improvements, including an on-board MMU. It was followed in 1989 by a more compact version with fewer slots (the Macintosh IIcx) and a version of the Mac SE powered by the 16 MHz 68030 (the Macintosh SE/30, breaking the existing naming convention to avoid the name "SEx"). Later that year, the Macintosh IIci, running at 25 MHz, was the first Mac to be  32-bit clean, allowing it to natively support more than 8MB of RAM, unlike its predecessors, which had 32-bit dirty ROMs (8 of the 32bits available for addressing were used for OS-level flags). System 7 was the first Macintosh operating system to support 32-bit addressing. Apple also introduced the Macintosh Portable, a 16 MHz 68000 machine with an active matrix flat panel display that was backlit on some models. The following year the Macintosh IIfx, starting at US$9,900, was unveiled. Apart from its fast 40 MHz 68030 processor, it had significant internal architectural improvements, including faster memory and two Apple II-era CPUs dedicated to I/O processing.
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          Microsoft Windows 3.0, which began to approach the Macintosh operating system in both performance and feature set, was released in May 1990 and was a usable, less expensive alternative to the Macintosh platform. Apple's response was to introduce a range of relatively inexpensive Macs in October 1990. The Macintosh Classic, essentially a less expensive version of the Macintosh Plus, sold for US$999, making it the least expensive Mac until early 2001. The 68020-powered Macintosh LC, in its distinctive  pizza box case, was available for US$1800; it offered colour graphics and was accompanied by a new, low-cost 512  384 pixel monitor. The Macintosh IIsi, essentially a 20 MHz IIci with only one expansion slot, cost US$2500. All three machines sold well, although Apples profit margin was considerably lower than on earlier machines.


          


          The year 1991 saw the much-anticipated release of System 7, a 32-bit rewrite of the Macintosh operating system that improved its handling of colour graphics, memory addressing, networking, and co-operative multitasking, and introduced virtual memory. Later that year, Apple introduced the Macintosh Quadra 700 and 900, the first Macs to employ the faster Motorola 68040 processor. They were joined by improved versions of the previous years top sellers, the Macintosh Classic II and Macintosh LC II, which used a 16 MHz 68030 CPU. Also during this time, the Macintosh began to shed the "Snow White" design language, along with the expensive consulting fees they were paying to Frogdesign, in favour of bringing the work in-house by establishing the Apple Industrial Design Group to establish a new fresh look to go with the new operating system.
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          In October 1991, the Macintosh Portable was replaced by the first three models in Apples enduring PowerBook rangethe PowerBook 100, a miniaturized Portable; the 16 MHz 68030 PowerBook 140; and the 25 MHz 68030 PowerBook 170. They were the first portable computers with the keyboard behind a palm rest, and with a built-in pointing device (a trackball) in front of the keyboard.


          In 1992, Apple started to sell a low-end Mac, the Performa, through nontraditional dealers. At Apple dealers, a mid-range version of the Quadra series called the Macintosh Centris was offered, only to be quickly renamed Quadra when buyers became confused by the range of Classics, LCs, IIs, Quadras, Performas, and Centrises. Apple also unveiled the miniaturized PowerBook Duo range. It was intended to be docked to a base station for desktop-like functionality in the workplace, and was sold until early 1997. In May 1994, Apple released the second-generation PowerBook models, the PowerBook 500 series, which introduced the novel trackpad.


          Also in 1994, Apple abandoned Motorola CPUs for the RISC PowerPC architecture developed by the AIM alliance of Apple Computer, IBM, and Motorola. The Power Macintosh line, the first to use the new chips, proved to be highly successful, with over a million PowerPC units sold in nine months.


          Despite these technical and commercial successes, Microsoft and Intel began to rapidly lower Apple's market share with the Windows 95 operating system and Pentium processors respectively. These significantly enhanced the multimedia capability and performance of IBM PC compatible computers, and brought Windows still closer to the Mac GUI. In response, Apple started the Macintosh clone program, by which third-parties manufactured hardware to run Apple's System 7. This succeeded in increasing the Macintosh's market share somewhat and provided cheaper hardware for consumers, but hurt Apple financially. As a result, when Steve Jobs returned to Apple in 1997, he ordered that the OS that had been previewed as version 7.7 be branded Mac OS 8. Since Apple had licensed only System 7 to third-parties, this move effectively ended the clone line. The decision caused significant financial losses for companies like Motorola and Power Computing which had invested substantial resources in creating their own Mac-compatible hardware.
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          In 1998, a year after Steve Jobs had returned to the company, Apple introduced an all-in-one Macintosh called the iMac. Its translucent plastic case, originally Bondi blue and later many other colors, is considered an industrial design hallmark of the late 1990s. The iMac did away with most Apple standard (and usually proprietary) connections, such as SCSI and ADB, in favour of two USB ports. It proved to be phenomenally successful, with 800,000 units sold in 139 days, making the company an annual profit of US$309 millionApple's first profitable year since Michael Spindler took over as CEO in 1995. The "blue and white" aesthetic was applied to the Power Macintosh, and then to a new product: the iBook. Introduced in July 1999, the iBook was Apple's first consumer-level laptop computer. More than 140,000 pre-orders were placed before it started shipping in September, and by October it was as much a sales hit as the iMac. Apple continued to add new products to their lineup, such as the eMac for the education market and PowerBook G4 laptop for professionals. The original iMac used a G3 processor, but the upgrades to G4 and then to G5 chips were accompanied by a new design, dropping the array of colors in favor of white plastic. Current iMacs use aluminium enclosures. On January 11, 2005, Apple announced the release of the Mac mini priced at US$499, the least expensive Mac to date.


          


          Mac OS continued to evolve up to version 9.2.2, but its dated architecturethough retrofitted a few times (for example, as part of the PowerPC port, a nanokernel was added and Mac OS 8.6 was modified to support Multiprocessing Services 2.0 in Mac OS 8.6)made a replacement necessary. As such, Apple introduced Mac OS X, a fully overhauled Unix-based successor to Mac OS 9, using Darwin, XNU, and Mach as foundations, and based on NEXTSTEP. Mac OS X was not released to the public until September 2000, as the Mac OS X Public Beta, with an Aqua interface. At US$29.99, it allowed adventurous Mac users to sample Apples new operating system and provide feedback for the actual release. The initial release of Mac OS X, 10.0 (nicknamed Cheetah), was released on March 24, 2001. Older Mac OS applications could still run under early Mac OS X versions, using an environment called Classic, but Apple has since removed Classic from Mac OS X in version 10.5, "Leopard". Subsequent releases of Mac OS X were 10.1 "Puma", ( September 25, 2001), 10.2 "Jaguar", ( August 24, 2002), 10.3 "Panther", ( October 24, 2003), 10.4 "Tiger", ( April 29, 2005) and 10.5 "Leopard" ( October 26, 2007). The Intel version of Leopard received certification as a Unix implementation by The Open Group.
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          Partially because of a failure to produce laptop-ready G5 chips, Apple discontinued the use of PowerPC microprocessors in 2006. All new Macs now use x86 processors made by Intel, and some Macs were given new names to signify the switch. Intel-based Macs can run pre-existing PowerPC-based software using a virtual machine called Rosetta. With the release of Intel-based Mac computers, the potential to natively run Windows-based operating systems on Apple hardware without the need for emulation software such as Virtual PC was introduced. In March 2006, a group of hackers announced that they were able to run Windows XP on an Intel-based Mac. The group has released their software as open source and has posted it for download on their website. On April 5, 2006 Apple announced the public beta availability of their own Boot Camp software which will allow owners of Intel-based Macs to install Windows XP on their machines; later versions added support for Windows Vista. Boot Camp is now a standard feature.


          In recent years, Apple has seen a significant boost in sales of Macs. Many claim that this is due, in part, to the success of the iPod, a halo effect whereby satisfied iPod owners purchase more Apple equipment. The iPod digital audio players have recaptured a brand awareness of the Mac line that had not been seen since its original release in 1984. From 2001 to 2007, Mac sales increased continuously on an annual basis. On October 22, 2007, Apple released its fourth quarter results, reporting shipment of 2,164,000 Macsexceeding the previous company record for quarterly Macintosh shipments by over 400,000.


          


          Timeline of Macintosh models
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          Product line


          
            
              	

              	Ultracompact

              	Consumer

              	Professional
            


            
              	Desktop

              	Mac mini

              [image: The Mac mini]

              Entry-level; ships without keyboard, mouse, or monitor; uses Intel Core 2 processors

              	iMac

              [image: The iMac]

              All-in-one; available in 20" and 24" screen sizes; uses Intel Core 2 processors

              	Mac Pro

              [image: The Mac Pro]

              Workstation desktop; highly customizable with dual processors; uses dual- and quad-core Intel Xeon processors
            


            
              	Portable

              ( MacBook)

              	MacBook Air

              [image: The MacBook Air]

              13.3" ultraportable with aluminium casing; uses Intel Core 2 processors

              	MacBook

              [image: The white MacBook]

              13.3" laptop with polycarbonate casing; available in black and white; uses Intel Core 2 processors

              	MacBook Pro

              [image: The MacBook Pro]

              15.4" or 17" models with aluminium casing; uses Intel Core 2 processors
            


            
              	Server

              	n/a

              	Xserve

              [image: The Xserve]

              1U rack-mount; uses dual-core Intel Xeon processors
            

          


          


          Hardware and software


          


          Hardware
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          Apple directly sub-contracts hardware production to Asian manufacturers, maintaining a high degree of control over the end product. By contrast, most other companies (including Microsoft) create software that can be run on a variety of third-party hardware. The current Mac product family uses Intel x86 processors. All Mac models ship with at least 1 GB RAM as standard. Current Mac computers use an ATI Radeon, nVidia GeForce or Intel GMA graphics cards and include either a Combo Drive, a DVD player and CD burner all-in-one; or the SuperDrive, a dual-function DVD and CD burner. Macs include two standard data transfer ports: USB and FireWire. USB was introduced in the 1998 iMac G3 and is ubiquitous today; FireWire is mainly reserved for high-performance devices such as hard drives or video cameras. Starting with a new iMac G5 released in October 2005, Apple started to include built-in iSight cameras to appropriate models, and a media centre interface called Front Row that can be operated by remote control for accessing media stored on the computer.


          The majority of Mac computers have historically shipped with a single-button mouse, largely because surveys showed users (at the time) didn't know which button to use. Although Microsoft's IntelliMouse, featuring two buttons and a scroll wheel, was introduced in 1995 to great success, Macs did not support more than one mouse button until Mac OS X arrived in 2001. Apple released the four-button Mighty Mouse in August 2005, and a wireless version in July 2006, and began to ship it with new desktop Macs.


          


          Software


          The original Macintosh was the first successful computer to use a graphical user interface devoid of a command line. Instead it used a desktop metaphor, depicting real-world objects like documents and a trashcan as icons onscreen. The System Software, named Mac OS starting with version 7.6, continued to evolve until version 9.2.2. In 2001, Apple introduced Mac OS X, based on Darwin and NEXTSTEP; its new features included the Dock and the Aqua user interface. The most recent version is Mac OS X v10.5 "Leopard". In addition to Leopard, all new Macs are bundled with assorted Apple-produced applications, including iLife, a trial of iWork, the Safari web browser and the iTunes media player.


          The Macintosh operating system enjoys a near-absence of the types of malware and spyware that affect Microsoft Windows users. Worms as well as potential vulnerabilities were noted in February 2006, which led some industry analysts and anti-virus companies to issue warnings that Apple's Mac OS X is not immune to viruses, as is commonly misconceived. However, there has not been an outbreak of Mac malware, and Apple routinely issues security updates for its software.


          Following the release of Intel-based Mac, third-party virtualization software such as Parallels Desktop, VMware Fusion, and Crossover Mac began to emerge, allowing users to run much of the previously Windows-only software on a Mac. Apple also released Boot Camp, which allows users to run Windows XP or Vista natively on any Intel-based Mac. Because Mac OS X is less common than Microsoft Windows, less third-party software is available, although popular applications such as Microsoft Office, are usually cross-platform and Mac versions run without Windows emulation.


          


          Advertising


          Macintosh advertisements have usually attacked the established market leader, directly or indirectly. They tend to portray the Mac as an alternative to overly complex or unreliable PCs. Apple hyped the introduction of the original Mac with the now-famous 1984 commercial, which aired during the Super Bowl. It was supplemented by a number of printed pamphlets and other TV ads demonstrating the new interface and emphasizing the mouse. Many more brochures for new models like the Macintosh Plus and the Performa followed. In the 1990s Apple started the What's on your PowerBook? campaign, with print ads and television commercials featuring celebrities describing how the PowerBook helps them in their businesses and everyday lives. In 1995, Apple responded to the introduction of Windows 95 with several print ads and a television commercial demonstrating its disadvantages and lack of innovation. In 1997 the Think Different campaign introduced Apples new slogan, and in 2002 the Switch campaign followed. The most recent advertising strategy by Apple is the Get a Mac campaign, with North American, UK and Japanese variants.


          Today, Apple focuses much of its advertising efforts around special events, and keynotes at conferences like the MacWorld Expo and the Apple Expo. The events typically draw a large gathering of media representatives and spectators. In the past, special events have been used to unveil its desktop and notebook computers such as the iMac and MacBook, and other consumer electronic devices like the iPod, Apple TV, and iPhone.


          


          Market share and demographics


          Since the introduction of the Macintosh, Apple has struggled to gain a significant share of the personal computer market. At first, the Macintosh 128K suffered from a dearth of available software compared to IBM's PC, resulting in disappointing sales in 1984 and 1985. It took 74days for 50,000units to sell.


          By 1997, there were more than 20million Mac users, compared to an installed base of around 340million Windows PCs. Statistics from late 2003 indicate that Apple had 2.06percent of the desktop share in the United States, which had increased to 2.88percent by Q42004. As of October 2006, research firms IDC and Gartner reported that Apple's market share in the U.S. had increased to about 6percent. Figures from December 2006, showing a market share around 6percent (IDC) and 6.1percent (Gartner) are based on a more than 30percent increase in unit sale from 2005 to 2006. The installed base of Mac computers is hard to determine, with numbers ranging from a conservative 3 percent to an optimistic 16 percent.


          Whether the size of the Macs market share and installed base is actually relevant, and to whom, is a hotly debated issue. Industry pundits have often called attention to the Macs relatively small market share to predict Apple's impending doom, particularly in the early and mid 1990s when the companys future seemed bleakest. Others argue that market share is the wrong way to judge the Macs success. Apple has positioned the Mac as a higher-end personal computer, and so it may be misleading to compare it to a low-budget PC. Because the overall market for personal computers has grown rapidly, the Macs increasing sales numbers are effectively swallowed by the industrys numbers as a whole. Apples small market share, then, gives the false impression that fewer people are using Macs than did (for example) ten years ago. Others try to de-emphasize market share, citing that it's rarely brought up in other industries. Regardless of the Macs market share, Apple has remained profitable since Steve Jobs return and the companys subsequent reorganization.


          Market research indicates that Apple draws its customer base from a higher-income demographic than the mainstream PC market. Higher income theoretically correlates with greater artistic, creative, and well-educated social behaviors, which may explain the platforms visibility within certain youthful, avant-garde subcultures. Steve Jobs speculates that maybe a little less than half of Apples customers are Republicans, maybe more Dell than ours. This perception may or may not be accurateseveral prominent conservatives, including Rush Limbaugh, are Mac usersbut it can only be reinforced by the company's pattern of political donations, by Al Gores membership on its board, and surely not least by Jobs own personal history.
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          Macroeconomics is a branch of economics that deals with the performance, structure, and behaviour of a national or regional economy as a whole. Along with microeconomics, macroeconomics is one of the two most general fields in economics. Macroeconomists study aggregated indicators such as GDP, unemployment rates, and price indixes to understand how the whole economy functions. Macroeconomists develop models that explain the relationship between such factors as national income, output, consumption, unemployment, inflation, savings, investment, international trade and international finance. In contrast, microeconomics is primarily focused on the actions of individual agents, such as firms and consumers, and how their behaviour determines prices and quantities in specific markets.


          While macroeconomics is a broad field of study, there are two areas of research that are emblematic of the discipline: the attempt to understand the causes and consequences of short-run fluctuations in national income (the business cycle), and the attempt to understand the determinants of long-run economic growth (increases in national income).


          Macroeconomic models and their forecasts are used by both governments and large corporations to assist in the development and evaluation of economic policy and business strategy.


          



          


          Development of macroeconomic theory


          The first published use of the term "macroeconomics" was by the Norwegian Economist Ragnar Frisch in 1933 and before this, there already was an effort to understand many of the broad elements of the field.


          


          Classical economics and the quantity theory of money


          Until the early twentieth century, the quantity theory of money dominated as the favored macroeconomic model among classical economists. This theory gives the equation of exchange:


          
            	[image: M\cdot V = P\cdot Q]

          


          The equation states that the money supply times the velocity of money (how quickly cash is passed from one person to another through a series of transactions) is equivalent to nominal output (price level times quantity of goods and services produced). Classical economists, such as Irving Fisher assumed that real income and the velocity of money would be static in the short-run, so, based on this theory, a change in price level could only be brought about by a change in money supply. The classical quantity theory of money assumed that the demand for money was static and independent of other factors such as interest rates. Economists questioned the classical quantity theory of money during the Great Depression when the demand for money, and thus the velocity of money, fell sharply.


          


          Keynesianism


          Until the 1930s, most economic analysis did not separate out individual behavior from aggregate behaviour. With the Great Depression of the 1930s and the development of the concept of national income and product statistics, the field of macroeconomics began to expand. Before that time, comprehensive national accounts, as we know them today, did not exist. The ideas of the British economist John Maynard Keynes, who worked on explaining the Great Depression, were particularly influential.


          


          After Keynes


          One of the challenges of economics has been a struggle to reconcile macroeconomic and microeconomic models. Starting in the 1950s, macroeconomists developed micro-based models of macroeconomic behaviour, such as the consumption function. Dutch economist Jan Tinbergen developed the first national macroeconomic model, which he first built for the Netherlands and later applied to the United States and the United Kingdom after World War II. The first global macroeconomic model, Wharton Econometric Forecasting Associates LINK project, was initiated by Lawrence Klein and was mentioned in his citation for the Nobel Memorial Prize in Economics in 1980.


          Theorists such as Robert Lucas Jr suggested (in the 1970s) that at least some traditional Keynesian (after John Maynard Keynes) macroeconomic models were questionable as they were not derived from assumptions about individual behaviour, but instead based on observed past correlations between macroeconomic variables. However, New Keynesian macroeconomics has generally presented microeconomic models to shore up their macroeconomic theorizing, and some Keynesians have contested the idea that microeconomic foundations are essential, if the model is analytically useful. An analogy might be, that the fact that quantum physics is not fully consistent with relativity theory does not mean that relativity is false.


          The various schools of thought are not always in direct competition with one another, even though they sometimes reach differing conclusions. Macroeconomics is an ever evolving area of research. The goal of economic research is not to be "right," but rather to be useful (Friedman, M. 1953). An economic model, according to Friedman, should accurately reproduce observations beyond the data used to calibrate or fit the model.


          


          Analytical approaches


          The traditional distinction is between two different approaches to economics: Keynesian economics, focusing on demand; and supply-side economics, focusing on supply. Neither view is typically endorsed to the complete exclusion of the other, but most schools do tend clearly to emphasize one or the other as a theoretical foundation.


          
            	Keynesian economics The first stage of macroeconomics was a period of academic theory heavily influenced by the economist Keynes. It therefore has his name. This period focused on aggregate demand to explain levels of unemployment and the business cycle. That is, business cycle fluctuations should be reduced through fiscal policy (the government spends more or less depending on the situation) and monetary policy. Early Keynesian macroeconomics was "activist," calling for regular use of policy to stabilize the capitalist economy, while some Keynesians called for the use of incomes policies.

          


          
            	Neoclassical economics For decades there existed a split between the Keynesians and classical economists, the former studying macroeconomics and the latter studying microeconomics. This schism has been resolved since the late 80s, however, and macroeconomics has evolved well into its second phase. The models Keynes used are now considered to be outdated, and new models have been designed that have greater logical consistency and are more closely related to microeconomics. The models used in macroeconomics today, however, have been built upon Keynesian models and are therefore similar. The main difference in this second stage of macroeconomics is an increased focus on monetary policy, such as interest rates and money supply. Macroeconomic theory today has harmonized the study of aggregate demand and supply with the study of money.

          


          


          Schools


          
            	Monetarism, led by Milton Friedman, holds that inflation is always and everywhere a monetary phenomenon. It rejects fiscal policy because it leads to " crowding out" of the private sector. Further, it does not wish to combat inflation or deflation by means of active demand management as in Keynesian economics, but by means of monetary policy rules, such as keeping the rate of growth of the money supply constant over time.


            	New classical economics. The original theoretical impetus was the charge that Keynesian economics lacks microeconomic foundations -- i.e. its assertions are not founded in basic economic theory. This school emerged during the 1970s. This school asserts that it does not make sense to claim that the economy at any time might be "out-of-equilibrium". Fluctuations in aggregate variables follow from the individuals in the society continuously re-optimizing as new information on the state of the world is revealed. A neo classical economist would define macroeconomics as dynamic stochastic general equilibrium theory, which means that choices are made optimally considering time, uncertainty and all markets clearing.


            	New Keynesian economics, which developed partly in response to new classical economics, strives to provide microeconomic foundations to Keynesian economics by showing how imperfect markets can justify demand management.


            	Post-Keynesian economics represents a dissent from mainstream Keynesian economics, emphasizing the role of uncertainty, liquidity preference and the historical process in macroeconomics.

          


          


          Macroeconomic Policies


          In order to try to avoid major economic shocks, such as The Great Depression, governments make adjustments through policy changes which they hope will succeed in stabilizing the economy. Governments believe that the success of these adjustments is necessary to maintain stability and continue growth. This economic management is achieved through two types of strategies.


          
            	Fiscal Policy


            	Monetary Policy
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                    	Coat of arms
                  

                

              
            


            
              	Motto:Tanindrazana, Fahafahana, Fandrosoana( Malagasy)

              Patrie, libert, progrs(French)

              "Fatherland, Liberty, Progress"
            


            
              	Anthem: Ry Tanindrazanay malala !

              Oh, Our Beloved Ancestral-land

            


            
              	
                
                  [image: Location of Madagascar]
                


                

              
            


            
              	Capital

              (and largest city)

              	Antananarivo

            


            
              	Official languages

              	Malagasy, French, English1
            


            
              	Demonym

              	Malagasy
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Marc Ravalomanana
            


            
              	-

              	Prime Minister

              	Charles Rabemananjara
            


            
              	Independence

              	from France
            


            
              	-

              	Date

              	26 June 1960
            


            
              	Area
            


            
              	-

              	Total

              	587,041km( 45th)

              226,597 sqmi
            


            
              	-

              	Water(%)

              	0.13%
            


            
              	Population
            


            
              	-

              	July 2007estimate

              	19,448,815 ( 55th)
            


            
              	-

              	1993census

              	12,238,914
            


            
              	-

              	Density

              	33/km( 171st)

              86/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$5 billion( 123rd)
            


            
              	-

              	Per capita

              	$290( 169th)
            


            
              	Gini(2001)

              	47.5(high)
            


            
              	HDI(2007)

              	▲ 0.533(medium)( 143rd)
            


            
              	Currency

              	Malagasy ariary ( MGA)
            


            
              	Time zone

              	EAT ( UTC+3)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+3)
            


            
              	Internet TLD

              	.mg
            


            
              	Calling code

              	+261
            


            
              	1Official languages since 27 April 2007
            

          


          Madagascar, or Republic of Madagascar (older name Malagasy Republic), is an island nation in the Indian Ocean off the southeastern coast of Africa. The main island, also called Madagascar, is the fourth-largest island in the world, and is home to 5% of the world's plant and animal species, of which more than 80% are endemic to Madagascar. They include the lemur infraorder of primates, the carnivorous fossa, three bird families and six baobab species.


          


          History


          Madagascar, as part of East Gondwana, split from Africa approximately 160 million years ago; the island of Madagascar was created when it separated from India 80 to 100 million years ago. Archaeologists estimate human settlement of Madagascar to be between 200 and 500 A.D., when seafarers from southeast Asia (probably from Borneo or the southern Celebes) arrived in outrigger sailing canoes. Bantu settlers probably crossed the Mozambique Channel to Madagascar at about the same time or shortly afterwards.


          The written history of Madagascar begins in the 7th century, when Arabs established trading posts along the northwest coast and first transcribed the Malagasy language into Sorabe.


          During the Middle Ages, the chiefs began to extend their power through trade with Indian Ocean neighbors, notably East Africa, the Middle East and India. Large chiefdoms began to dominate considerable areas of the island. Among these were the Sakalava chiefdoms of the Menabe, centred in what is now the town of Morondava, and of Boina, centred in what is now the provincial capital of Mahajanga ( Majunga). The influence of the Sakalava extended across what is now the provinces of Antsiranana, Mahajanga and Toliara.


          European contact began in the year 1500, when Portuguese sea captain Diogo Dias sighted the island after his ship separated from a fleet going to India. The Portuguese continued trading with the islanders and named the island as "Sāo Loureno" (St. Lawrence). In 1665, Francois Caron, the Director General of the newly formed French East India Company, sailed to Madagascar. The Company failed to establish a colony on Madagascar but established ports on the nearby islands of Bourbon and Ile-de-France (today's Reunion and Mauritius). In the late 17th century, the French established trading posts along the east coast.


          From about 1774 to 1824, Madagascar was a favourite haunt for pirates, including Americans, one of whom brought Malagasy rice to South Carolina. Many European sailors were shipwrecked on the coasts of the island, among them Robert Drury whose journal is one of the only written depictions of life in southern Madagascar during the 18th century.


          Beginning in the 1790s, Merina rulers succeeded in establishing hegemony over most of the island, including the coast. In 1817, the Merina ruler and the British governor of Mauritius concluded a treaty abolishing the slave trade, which had been important in Madagascar's economy. In return, the island received British military and financial assistance. British influence remained strong for several decades, during which the Merina court was converted to Presbyterianism, Congregationalism and Anglicanism.


          With the domination of the Indian Ocean by the Royal Navy and the end of the Arab slave trade, the western Sakalava lost their power to the emerging Merina state. The Betsimisaraka of the east coast also unified, but this union soon faltered.
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          France invaded Madagascar in 1883 in what became known as the first Franco-Hova War seeking to restore property that had been confiscated from French citizens. (Hova is one of three Merina classes: andriana - aristocracy, hova - common people, andevo - slaves. The term hova was wrongly used by the French to mean Merina.) At the wars end, Madagascar ceded Antsiranana (Diego Suarez) on the northern coast to France and paid 560,000 gold stripers francs to the heirs of Joseph-Franois Lambert. In 1890 the British accepted the full formal imposition of a French protectorate.


          In 1895, a French flying column landed in Mahajanga (Majunga) and marched to the capital, Antananarivo, where the city's defenders were taken by surprise, as they were expecting an attack from the much closer east coast. Twenty French soldiers died fighting and 6,000 died of malaria and other diseases before the second Franco-Hova War ended.


          After the conclusion of hostilities, in 1896 the French Parliament voted to annex Madagascar. The 103-year-old Merina monarchy ended with the royal family being sent into exile in Algeria. In December 1904, the Russian Baltic Fleet docked at Antsiranana (Diego Suarez) for coal and provisions before sailing on to its doomed encounter with the Japanese fleet in the Battle of Tsushima. Before leaving port the Russian sailors were required to put ashore the animals they had acquired, including monkeys, boa constrictors and one crocodile.


          During World War II, Malagasy troops fought in France, Morocco, and Syria. Just before the fall of France, Germany planned to forcibly deport all of Europe's Jews to Madagascar in what was known as the Madagascar Plan. But action on the plan was never begun. After France fell to Germany, the Vichy government administered Madagascar. During the Battle of Madagascar, British troops occupied the strategic island in 1942 to preclude its seizure by the Japanese, after which the Free French took over.


          In 1947, with French prestige at low ebb, a nationalist uprising was suppressed after several months of bitter fighting with 90,000 people killed. The French later established reformed institutions in 1956 under the Loi Cadre (Overseas Reform Act), and Madagascar moved peacefully towards independence. The Malagasy Republic was proclaimed on October 14, 1958, as an autonomous state within the French Community. A period of provisional government ended with the adoption of a constitution in 1959 and full independence on June 26, 1960.


          


          Politics


          Madagascar is a semi-presidential representative democratic republic, whereby the Prime Minister of Madagascar is head of government, and of a pluriform multi-party system. Executive power is exercised by the government. Legislative power is vested in both the government and the Senate and the National Assembly. The Judiciary is independent of the executive and the legislature.


          


          Provinces and regions


          Madagascar is divided into six autonomous provinces (faritany mizakatena), and 22 regions. The regions will be the highest subdivision level when the provinces are dissolved by 2009.
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                  	Antananarivo (1)

                


                
                  	Analamanga


                  	Bongolava


                  	Itasy


                  	Vakinankaratra

                


                
                  	Antsiranana (2)

                


                
                  	Diana


                  	Sava

                

              

              	
                
                  	Fianarantsoa (3)

                


                
                  	Amoron'i Mania


                  	Atsimo Atsinanana


                  	Haute-Matsiatra


                  	Ihorombe


                  	Vatovavy-Fitovinany

                


                
                  	Mahajanga (4)

                


                
                  	Betsiboka


                  	Boeny


                  	Melaky


                  	Sofia

                

              

              	
                
                  	Toamasina (5)

                


                
                  	Alaotra Mangoro


                  	Analanjirofo


                  	Atsinanana

                


                
                  	Toliara (6)

                


                
                  	Androy


                  	Anosy


                  	Atsimo Andrefana


                  	Menabe

                

              
            

          


          The regions are further subdivided into 116 districts, 1,548 communes, and 16,969 fokontany. The major cities have a special status as "commune urbaine", at the same level as the districts.


          


          Geography
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          At 587,041 km (226,657.8 sqmi), Madagascar is the world's 46th-largest country and the fourth largest island. It is slightly larger than France and it also is one of 11 distinct physiographic provinces of the South African Platform physiographic division.


          Towards the east, a steep escarpment leads from the central highlands down into a ribbon of rain forest with a narrow coastal further east. The Canal des Pangalanes is a chain of natural and man-made lakes connected by canals that runs parallel to the east coast for some 460 km (about two-thirds of the island). The descent from the central highlands toward the west is more gradual, with remnants of deciduous forest and savanna-like plains (which in the south and southwest, are quite dry and host spiny desert and baobabs). On the west coast are many protected harbours, but silting is a major problem caused by sediment from the high levels of erosion inland.


          Along the crest of this ridge lie the central highlands, a plateau region ranging in altitude from 2,450 to 4,400 ft (750 to 1350m) above sea level. The central highlands are characterised by terraced, rice-growing valleys lying between barren hills. Here, the red laterite soil that covers much of the island has been exposed by erosion, showing clearly why the country is often referred to as the "Red Island".


          The island's highest peak, Maromokotro, at 2,876 m (9,436 ft), is found in the Tsaratanana Massif, located in the far north of the country. The Ankaratra Massif is in the central area south of the capital Antananarivo and hosts the third highest mountain on the island, Tsiafajavona, with an altitude of 2,642 m (8,668 ft). On very rare occasions, this region experiences snow in winter due to its high altitude. Further south is the Andringitra massif which has several peaks over 2400 m (about 8,000 ft) including the second and fourth highest peaks, Pic Boby (8,720 ft, 2,658 m) and Pic Bory (8,626 ft, 2,630 m). Other peaks in the massif include Pic Soaindra (8,594 ft, 2,620 m) and Pic Ivangomena (8,385 ft, 2,556 m). This massif also contains the Andringitra Reserve.


          There are two seasons: a hot, rainy season from November to April, and a cooler, dry season from May to October. South-eastern trade winds predominate, and the island occasionally experiences cyclones.


          


          Ecology
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          Madagascar's long isolation from the neighboring continents has resulted in a unique mix of plants and animals, many found nowhere else in the world; some ecologists refer to Madagascar as the "eighth continent". Of the 10,000 plants native to Madagascar, 90% are found nowhere else in the world.


          Madagascar's varied fauna and flora are endangered by human activity, as a third of its native vegetation has disappeared since the 1970s, and only 18% remains intact.


          The eastern, or windward side of the island is home to tropical rainforests, while the western and southern sides, which lie in the rain shadow of the central highlands, are home to tropical dry forests, thorn forests, and deserts and xeric shrublands. Madagascar's dry deciduous rain forest have been preserved generally better than the eastern rainforests or the high central plateau, presumably due to historically low population density and scarce water supplies.


          Extensive deforestation has taken place in parts of the country. Slash-and-burn activity, locally called tavy, has occurred in the eastern and western dry forests as well as the on the central high plateau, reducing certain forest habitat and applying pressure to some endangered species. Slash-and-burn is a method sometimes used by shifting cultivators to create short-term yields from marginal soils. When practiced repeatedly without intervening fallow periods, the nutrient-poor soils may be exhausted or eroded to an unproductive state. The resulting increased surface runoff from burned lands has caused significant erosion and resulting high sedimentation to western rivers.


          


          Economy


          Agriculture, including fishing and forestry, is a mainstay of the economy. Major exports are coffee, vanilla, sugarcane, cloves, cocoa, rice, cassava (tapioca), beans, bananas, peanuts and livestock products. Vanilla has historically been of particular importance, and when in 1985 Coca-cola switched to New Coke which involved less vanilla, Madagascar's economy took a marked downturn, but returned to previous levels after the return of Coke Classic.


          Structural reforms began in the late 1980s, initially under pressure from international financial institutions, notably the World Bank. An initial privatization program (1988-1993) and the development of an export processing zone (EPZ) regime in the early 1990s were key milestones in this effort. A period of significant stagnation from 1991-96 was followed by 5 years of solid economic growth and accelerating foreign investment, driven by a second wave of privatizations and EPZ development. Although structural reforms advanced, governance remained weak and perceived corruption in Madagascar was extremely high. During the period of solid growth from 1997 to 2001, poverty levels remained stubbornly high, especially in rural areas. A six-month political crisis triggered by a dispute over the outcome of the presidential elections held in December 2001 virtually halted economic activity in much of the country in the first half of 2002. Real GDP dropped 12.7% for the year 2002, inflows of foreign investment dropped sharply, and the crisis tarnished Madagascar's budding reputation as an AGOA standout and a promising place to invest. After the crisis, the economy rebounded with GDP growth of over 10% in 2003. Currency depreciation and rising inflation in 2004 have hampered economic performance, but growth for the year reached 5.3%, with inflation reaching around 25% at the end of the year. In 2005 inflation was brought under control by tight monetary policy of raising the Taux Directeur (central bank rate) to 16% and tightening reserve requirements for banks. Thus growth was expected to reach around 6.5% in 2005.


          Following the 2002 political crisis, the government attempted to set a new course and build confidence, in coordination with international financial institutions and donors. Madagascar developed a recovery plan in collaboration with the private sector and donors and presented it at a "Friends of Madagascar" conference organized by the World Bank in Paris in July 2002. Donor countries demonstrated their confidence in the new government by pledging $1 billion in assistance over five years. The Malagasy Government identified road infrastructure as its principle priority and underlined its commitment to public-private partnership by establishing a joint public-private sector steering committee.


          In 2000, Madagascar embarked on the preparation of a Poverty Reduction Strategy Paper (PRSP) under the Heavily Indebted Poor Countries (HIPC) Initiative. The boards of the IMF and World Bank agreed in December 2000 that the country had reached the decision point for debt relief under the HIPC Initiative and defined a set of conditions for Madagascar to reach the completion point. In October 2004, the boards of the IMF and the World Bank determined that Madagascar had reached the completion point under the enhanced HIPC Initiative.


          The Madagascar-U.S. Business Council was formed in Madagascar in 2002. The U.S.-Madagascar Business Council was formed in the United States in May 2003, and the two organisations continue to explore ways to work for the benefit of both groups.


          The government of President Ravalomanana is aggressively seeking foreign investment and is tackling many of the obstacles to such investment, including combating corruption, reforming land-ownership laws, encouraging study of American and European business techniques, and active pursuit of foreign investors. President Ravalomanana rose to prominence through his agro-foods TIKO company, and is known for attempting to apply many of the lessons learned in the world of business to running the government. Some recent concerns have arisen about the conflict of interest between his policies and the activities of his firms. Most notable among them the preferential treatment for rice imports initiated by the government in late 2004 when responding to a production shortfall in the country.


          Madagascar's sources of growth are tourism; textile and light manufacturing exports (notably through the EPZs); agricultural products and mining. Madagascar is the world's leading producer of vanilla and accounts for about half the world's export market. Tourism targets the niche eco-tourism market, capitalizing on Madagascar's unique biodiversity, unspoiled natural habitats, national parks and lemur species. Exports from the EPZs, located around Antananarivo and Antsirabe, consist the most part of garment manufacture, targeting the US market under AGOA and the European markets under the Everything But Arms (EBA) agreement. Agricultural exports consist of low-volume high-value products like vanilla, litchies and essential oils. A small but growing part of the economy is based on mining of ilmenite, with investments emerging in recent years, particularly near Tulear and Fort Dauphin. Mining corporation Rio Tinto expects to begin operations near Fort Dauphin in 2008, following several years of infrastructure preparation. The mining project is highly controversial, with Friends of the Earth and other environmental organizations filing reports to detail their concerns about effects on the local environment and communities.


          Several major projects are underway in the mining and oil and gas sectors that, if successful, will give a significant boost to the Malagasy economy. In the mining sector, these include the development of coal at Sakoa and nickel near Tamatave. In oil, Madagascar Oil is developing the massive onshore heavy oil field at Tsimiroro and ultra heavy oil field at Bemolanga.


          


          Foreign relations


          Madagascar was historically perceived as being on the margin of mainstream African affairs. But it eagerly rejoined the African Union in July 2003 after a 14-month hiatus triggered by the 2002 political crisis. From 1978 to 1991, President Ratsiraka emphasized independence and nonalignment and followed an "all points" policy stressing ties with socialist and radical regimes, including North Korea, Cuba, Libya, and Iran. But President Albert Zafy, taking office in 1993, expressed his desire for diplomatic relations with all countries. Early in his tenure, he established formal ties with South Korea and sent emissaries to Morocco.


          Starting in 1997, globalisation encouraged the government and President Ratsiraka to adhere to market-oriented policies and to engage world markets. External relations reflect this trend, although Madagascar's physical isolation and strong traditional insular orientation have limited its activity in regional economic organisations and relations with its East African neighbours. It enjoys closer and generally good relations with its Indian Ocean neighbours -- Mauritius, Runion, and Comoros. Active relationships with Europe, especially France, Germany, and Switzerland, as well as with Britain, Russia, Japan, India, and China have been strong since independence. More recently, President Ravalomanana has cultivated strong links with the United States, and Madagascar was the first country to benefit from the Millennium Challenge Account (MCA). Madagascar is also a member of the International Criminal Court with a Bilateral Immunity Agreement of protection for the US-military (as covered under Article 98).


          President Ravalomanana has stated that he welcomes relations with all countries interested in helping Madagascar to develop. He travels widely promoting Madagascar abroad and has consciously sought to strengthen relations with Anglophone countries as a means of balancing traditionally strong French influence. He has also cultivated strong ties with China during his tenure.


          In November 2004, after an absence of almost 30 years, Madagascar re-opened its embassy in London. On 15 December 2004 the Foreign Secretary, Jack Straw, announced the closure of the British embassy in Antananarivo to save 250,000 a year. He also announced an end to the DFID-funded Small Grants Scheme, the only aid Britain gave to this, one of the world's poorest countries. The embassy closed in August 2005 despite petitions and protests from African heads of state, a European commissioner, the Malagasy Senate, many British companies, 30 or so NGOs operating in Madagascar, and members of the public.


          The British Embassy was previously closed (also for financial reasons) from 1975 to 1980. The Anglo-Malagasy Society are campaigning to have it re-opened once again.


          


          Demographics


          
            [image: Antananarivo, Madagascar]

            
              Antananarivo, Madagascar
            

          


          
            [image: A village]

            
              A village
            

          


          Madagascar's population is predominantly of mixed Austronesian (i.e. Pacific Islander) and African origin. Those who are visibly Austronesian in appearance and culture are the minority, found mostly in the highland regions. Recent research suggests that the island was uninhabited until Austronesian seafarers arrived about 1,500 to 2,000 years ago. Recent DNA research shows that the Malagasy people are approximately of half Austronesian and half East African descent, although some Arab, Indian and European influence is present along the coast. Malagasy language shares some 90% of its basic vocabulary with the Maanyan language from the region of the River Barito in southern Borneo.


          Subsequent migrations from the East Indies and Africa consolidated this original mixture, and 36 separate tribal groups emerged. Austronesian features are most predominant in the Merina (3 million); the coastal people (called c�tiers) are of more clearly African origin. The largest coastal groups are the Betsimisaraka (1.5 million) and the Tsimihety and Sakalava (700,000 each). The Vezo live in the southwest. Two of the southern tribes are the Antandroy and the Antanosy.


          During the French colonial administration (1895-1960) and some time after independence, people were officially classified in ethnic groups. This practice was abandoned in the first census (1975) after independence, so any recent classification and figures for ethnic groups is an unofficial estimate. There is for instance no mention of ethnicity or religion in the national identity cards. Also, territorial divisions (provinces, regions) do not follow any ethnic division lines, despite an attempt by the colonial administration in the early 20th century. Ethnic divisions continue, and may cause violence, but their role is limited in today's society. Regional political parties are also rare, although some parties have their most of their support in certain areas.


          Only two general censuses, 1975 and 1993, have been carried out after independence.


          In 1993 (last census) there were 18,497 foreign residents on Madagascar, or 0.15% of the population.


          


          Language
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          The Malagasy language (pronounced Mala-gass) is of Malayo-Polynesian origin and is generally spoken throughout the island. French is spoken among the educated population of this former French colony. English, although still rare, is becoming more widely spoken and in 2003 the government began a pilot project of introducing the teaching of English into the primary grades of 44 schools, with hopes of taking the project nationwide. Many Peace Corps volunteers are serving to further this effort and train teachers.


          In the first Constitution of 1958, Malagasy and French were named the "official languages of the Malagasy Republic".


          No official languages were recorded in the Constitution of 1992. Instead, Malagasy was named the "national language". However, many sources still claimed that Malagasy and French were official languages, as they were de facto. In April 2000 a citizen brought a legal case on the grounds that the publication of official documents in the French language only was unconstitutional. The High Constitutional Court observed in its decision that, in the absence of a language law, French still had the character of an official language.


          In the Constitution of 2007, Malagasy remains the national language, while official languages are reintroduced: Malagasy, French and English. The motivation for the inclusion of English is partly to improve relations with the neighbouring countries where English is used, and to encourage foreign direct investment.


          


          Religion


          Approximately 50% of the country's population practice traditional religion, which tends to emphasize links between the living and the dead. The Merina in the highlands particularly tend to hold tightly to this practice. They believe that the dead join their ancestors in the ranks of divinity and that ancestors are intensely concerned with the fate of their living descendants. The Merina and Betsileo reburial practice of famadihana, or "turning over the dead", celebrates this spiritual communion. In this ritual, relatives' remains are removed from the family tomb, rewrapped in new silk shrouds, and returned to the tomb following festive ceremonies in their honour where sometimes the bodies are lifted and carried high above the celebrants heads with singing and dancing before returning them to the tomb.


          About 45% of the Malagasy are Christian, divided almost evenly between Catholics and Protestants. Many incorporate the cult of the dead with their other religious beliefs and bless their dead at church before proceeding with the traditional burial rites. They also may invite a pastor to attend a famadihana. The Roman Catholic church is open to its members continuing these practices, while more conservative Protestant denominations tend to condemn them to be superstitions or demon worship that should be abandoned. Many of the Christian churches are influential in politics. The best example of this is the Malagasy Council of Churches (FFKM) comprised of the four oldest and most prominent Christian denominations (Roman Catholic, Church of Jesus Christ in Madagascar, Lutheran and Anglican).


          Islam in Madagascar constitutes about 7% of the population. The Muslim traders who first brought Islam in the 10th century had a deep influence on the west coast. For example, many Malagasy converted to Islam and the Malagasy language was, for the first time, transcribed into an alphabet, based on the Arabic alphabet, called Sorabe. Muslims are concentrated in the provinces of Mahajanga and Antsiranana (Diego Suarez). Muslims are divided between those of Malagasy ethnicity, Indo-Pakistanis, and Comorians. The number of mosques in the south-east region has increased from 10 to 50 in the last ten years. Recently, there has been some growth in Islam through conversion.


          


          Culture


          
            	Cuisine of Madagascar


            	Music of Madagascar


            	List of writers from Madagascar


            	Salegy is a popular music form. There is a sudden interest in American culture and European popular culture, which is eroding the more traditional culture, and especially the music.
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                La bohme (1896)
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          Madama Butterfly (Madame Butterfly) is an opera in three acts (originally two acts) by Giacomo Puccini, with an Italian libretto by Luigi Illica and Giuseppe Giacosa. The opera was based in part on the short story "Madame Butterfly" (1898) by John Luther Longwhich was turned into a play by David Belascoand also on the novel Madame Chrysanthme (1887) by Pierre Loti.


          The two-act version of the opera premiered on February 17, 1904, at La Scala in Milan. It was very poorly received despite the presence of such notable singers as soprano Rosina Storchio, tenor Giovanni Zenatello and baritone Giuseppe De Luca in the lead roles. On May 28 of that year, a revised version was performed in Brescia. The revision split the disproportionately long second act in two and included some other minor changes. In its new form, Puccini's opera was a huge success; it crossed the Atlantic to the Metropolitan Opera in New York in 1907.


          The opera is set in the city of Nagasaki and, according to American scholar Arthur Groos, was based on events that actually occurred there in the early 1890s. Japan's best-known opera singer Tamaki Miura won international fame for her performances as Cio-Cio-san and her statue, together with that of Puccini, can be found in Nagasaki's Glover Garden.


          Today, the opera is enjoyed in two acts in Italy, while in America the three-act version is more popular. As a staple of the standard operatic repertoire, it appears at Number 1 on Opera America's list of the 20 most-performed operas in North America.


          


          Roles


          
            
              	Role

              	Voice type

              	Premiere Cast, February 17, 1904

              (Conductor: Cleofonte Campanini)

              	Brescia cast, May 28, 1904

              (Conductor: Cleofonte Campanini)
            


            
              	Cio-Cio San (Madam Butterfly)

              	spinto soprano

              	Rosina Storchio

              	Salomea Krusceniski
            


            
              	Suzuki, her maid

              	mezzo-soprano

              	Giuseppina Giaconia

              	Giovanna Lucacevska
            


            
              	B. F. Pinkerton, Lieutenant in the United States Navy

              	tenor

              	Giovanni Zenatello

              	Giovanni Zenatello
            


            
              	Sharpless, United States consul at Nagasaki

              	baritone

              	Giuseppe de Luca

              	Virgilio Bellatti
            


            
              	Goro, a matchmaker

              	tenor

              	Gaetano Pini-Corsi

              	Gaetano Pini-Corsi
            


            
              	Prince Yamadori

              	tenor

              	Emilio Venturini

              	
            


            
              	The Bonze, Cio-Cio San's uncle

              	bass

              	Paolo Wulmann

              	
            


            
              	Yakuside, Cio-Cio San's uncle

              	bass

              	Antonio Volpini

              	
            


            
              	The Imperial Commissioner

              	bass

              	Viale

              	
            


            
              	The Official Registrar

              	bass

              	Gennari

              	
            


            
              	Cio-Cio San's mother

              	mezzo-soprano

              	Tina Alasia

              	
            


            
              	The aunt

              	soprano

              	Ghissoni

              	
            


            
              	The cousin

              	soprano

              	Palmira Maggi

              	
            


            
              	Kate Pinkerton

              	mezzo-soprano

              	Manfredi

              	
            


            
              	Dolore ('Sorrow'), Cio-Cio San's child

              	silent

              	

              	
            


            
              	Cio-Cio San's relations and friends and servants
            

          


          


          Synopsis (final version)
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            	Time: 1904.


            	Place: Nagasaki, Japan.

          


          


          Act 1


          Lieutenant B.F. Pinkerton, a sailor with the USS Abraham Lincoln in the port of Nagasaki marries Cio-Cio-San ( Japanese: Chōchō-san), or as she is known to her friends, "Butterfly", a 15-year-old Japanese geisha. The Matchmaker Goro has arranged the wedding contract and rented a little hillside house for the newlyweds. The American consul Sharpless, a kind man, begs Pinkerton to forget this plan, when he learns that Butterfly innocently believes the marriage to be binding. (In fact, both the marriage and the lease on the house may be canceled at short notice). The lieutenant laughs at Sharpless' concern, and the bride appears with her friends, joyous and smiling. Sharpless learns that, to show her trust in Pinkerton, she has renounced the faith of her ancestors and, therefore, she can never return to her own people. (Butterfly: "Hear what I would tell you"). Pinkerton also learns that she is the daughter of a disgraced samurai who committed seppuku, and so the little girl was sold to be trained as a geisha. The marriage contract is signed and the guests are drinking a toast to the young couple when the bonze, a Buddhist monk and the uncle of Cio-Cio-San enters, uttering imprecations against her for having adhered to the foreign faith. The bonze's curses induce her friends and relatives to abandon her. Pinkerton, annoyed, hurries the guests off, and they depart in anger. With loving words he consoles the weeping bride, and the two begin their new life happily. (Duet, Pinkerton, Butterfly: "Just like a little squirrel"; Butterfly: "But now, beloved, you are the world"; "Ah! Night of rapture").


          


          Act 2


          Three years have passed following the end of Pinkerton's tour of duty and his return to the United States, after promising Butterfly to return "When the robins nest again." Butterfly's faithful servant Suzuki rightly suspects that he has abandoned them, but is upbraided for want of faith by her trusting mistress. (Butterfly: "Weeping? and why?") At this point, Cio-Cio San sings one of the most repeated arias in all of opera "Un Bel Di" (One fine day) to Suzuki, where she describes the day when Pinkerton returns to her on his White Ship. Meanwhile, Sharpless has been sent by Pinkerton with a letter telling Butterfly that he has married an American wife. Butterfly (who cannot read English) is enraptured by the sight of her lover's letter and cannot conceive that it contains anything but an expression of his love. Seeing Butterfly's joy, Sharpless cannot bear to hurt her with the truth. When Goro brings Prince Yamadori, a rich suitor, to meet Butterfly, she refuses to consider his suit, telling them with great offense that she is already married to Pinkerton. Goro explains that a wife abandoned is a wife divorced, but Butterfly declares defiantly, "That may be Japanese custom, but I am now an American woman." Sharpless cannot move her, and at last, as if to settle all doubt, Butterfly, proudly presents her fair-haired child. A stirring brass fanfare accompanies his introduction. "Can my husband forget this?" she challenges. Butterfly explains that the boy's name is "Sorrow," but when his father returns, his name will be "Joy." The consul departs sadly. But Butterfly has long been a subject of gossip, and Suzuki catches the duplicitous Goro spreading more. Just as things cannot seem worse, distant guns salute the new arrival of a man-of-war, the Abraham Lincoln, Pinkerton's ship. Butterfly and Suzuki, in great excitement, deck the house with flowers, and array themselves and the child in gala dress. All three peer through shōji doors to watch for Pinkerton's coming. As night falls, a long orchestral passage with choral humming (the "humming chorus") plays. Suzuki and the child gradually fall asleep - but Butterfly, alert and sleepless, never stirs.


          


          Act 3


          


          It is dawn and Butterfly is still intently watching. Suzuki awakens and brings the baby to her. (Butterfly: "Sweet, thou art sleeping.") Suzuki persuades the exhausted Butterfly to rest. Pinkerton and Sharpless arrive and tell Suzuki the terrible truth: Pinkerton has abandoned Butterfly for an American wife named Kate. The lieutenant is stricken with guilt and shame (Pinkerton: "Oh, the bitter fragrance of these flowers!"), but is too much of a coward to tell Butterfly himself. Suzuki, at first violently angry, is finally persuaded to listen as Sharpless assures her that Mrs. Pinkerton will care for the child if Butterfly will give him up. Pinkerton departs. Suzuki brings Butterfly into the room. She is radiant, expecting to find her husband, but is confronted instead by Pinkerton's new wife. As Sharpless watches silently, Kate begs Butterfly's forgiveness and promises to care for her child if she will surrender him to Pinkerton. Butterfly receives the truth with apathetic calmness, politely congratulates her replacement, and asks Kate to tell her husband that he must come in half an hour, and then he may have Sorrow, whose name will then be changed to Joy. She herself will "find peace." She bows her visitors out, and is left alone with young Sorrow. She bids a pathetic farewell to her child (Finale, Butterfly: "You, O beloved idol!"), blindfolds him, and puts a doll and a small American flag in his hands. She takes her father's dagger--the weapon with which he committed suicide--and reads its inscription: "To die with honour, when one can no longer live with honour." She takes the sword and a white scarf behind a screen, and emerges a moment later with the scarf wrapped round her throat. She embraces her child for the last time and sinks to the floor. Pinkerton and Sharpless rush in and discover the dying girl. The lieutenant cries out Butterfly's name in anguish as the curtain falls.


          


          Noted arias


          
            	"Dovunque al mondo" - Benjamin Pinkerton in Act I


            	"Quanto cielo! Quanto mar!"  Madama Butterfly in Act I


            	"Viene la sera"  Madama Butterfly & Benjamin Pinkerton in Act I


            	"Vogliatemi bene" (Love me) - Madama Butterfly in Act I


            	"Un bel d vedremo" (One fine day we shall see) - Madama Butterfly in Act II


            	"Addio, fiorito asil" (Adieu, flowered refuge) - Benjamin Pinkerton in Act III


            	"Tu, tu piccolo Iddio" - Madama Butterfly in Act III


            	"Con onor muore" - Madama Butterfly in Act III

          


          


          Selected recordings


          
            
              	Year

              	Cast

              (Cio-Cio San, B.F. Pinkerton, Suzuki, Sharpless)

              	Conductor,

              Opera House and Orchestra

              	Label
            


            
              	1939

              	Toti dal Monte,

              Beniamino Gigli,

              Vittoria Palombini,

              Mario Basiola

              	Oliviero de Fabritiis,

              Rome Opera Chorus and Orchestra

              	Audio CD: Naxos Historical

              Cat:8110183-84
            


            
              	1948

              	Eleanor Steber,

              Jan Peerce,

              Suzanne Carre,

              Richard Bonelli

              	Eugene Ormandy,

              Hollywood Bowl Orchestra and Chorus

              	CD: Line Music

              Cat: 5.00962
            


            
              	1954

              	Maria Callas,

              Nicolai Gedda,

              Lucia Danieli,

              Mario Borriello

              	Herbert von Karajan,

              La Scala Orchestra and Chorus

              	CD: EMI Classics

              Cat: CDC56298
            


            
              	1957

              	Anna Moffo,

              Cesare Valletti,

              Rosalind Elias,

              Renato Cesari

              	Erich Leinsdorf,

              Rome Opera Chorus and Orchestra

              	Audio CD: RCA Victor

              Cat: 078635414523
            


            
              	1966

              	Renata Scotto,

              Carlo Bergonzi,

              Anna di Stasio,

              Rolando Panerai

              	Sir John Barbirolli,

              Teatro dell'Opera di Roma

              	CD: EMI Classics

              Cat: 567885, 567888 (US)
            


            
              	1974

              	Mirella Freni,

              Plcido Domingo,

              Christa Ludwig,

              Robert Kerns

              	Herbert Von Karajan,

              Wiener Philharmoniker,

              Konzertvereinigung Wiener Staatsopernchor

              (Film - directed by Jean-Pierre Ponnelle)

              	DVD: Deutsche Grammophon

              Cat: 00440 073 4037
            


            
              	1974

              	Mirella Freni,

              Luciano Pavarotti,

              Christa Ludwig,

              Robert Kerns

              	Herbert Von Karajan,

              Wiener Philharmoniker,

              Konzertvereinigung Wiener Staatsopernchor


              	CD: Decca
            

          


          All recordings recommended in Amanda Holden (ed.), The New Penguin Opera Guide, New York:Penguin Puttnam, Inc, 2001. ISBN 01240 29312 4 ISBN 0 140 514759


          Note: "Cat:" is short for catalogue number by the label company


          


          Adaptations
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            	1915: A silent film version was directed by Sidney Olcott and starred Mary Pickford.


            	1922: A silent colour film, The Toll of the Sea, based on the opera/play was released. This movie, which starred Anna May Wong in her first leading role, moved the storyline to China. It was the second two-colour Technicolor motion picture ever released and the first film made using Technicolor Process 2.


            	1932: Sylvia Sidney and Cary Grant starred in a black & white sound film Madame Butterfly which had no singing roles.


            	1984: British Pop impresario Malcolm McLaren wrote and performed a UK hit single, 'Madame Butterfly (Un Bel Di Vedremo)', produced by Stephen Hague, based on the opera and featuring the famous aria.


            	1987: Con Onor Muore was played during a scene in the erotic thriller Fatal Attraction, in which Dan Gallagher ( Michael Douglas) tells Alex Forrest ( Glenn Close) the childhood memory of his father taking him to see the opera. Alex later tries to re-enact the act by attempting suicide when Dan leaves. The original ending of the movie featured a successful suicide by Alex, although the ending was reshot before the film reached theaters.


            	1988: In David Henry Hwang's play M. Butterfly, the story of a French diplomat and a Chinese opera singer, Butterfly is denounced as a western stereotype of a timid, submissive Asian.


            	1989: The Broadway and West End musical Miss Saigon was, in part, based on Madama Butterfly. The story was moved to Vietnam and Thailand and set against the backdrop of the Vietnam War and the Fall of Saigon, but the central themes are largely unchanged.


            	1995: Frdric Mitterrand directed a film version of the opera in Tunisia, North Africa, starring Chinese opera singer Ying Huang.


            	1995: Madam Butterfly is the central piece of Magnetic Rose, an animated short produced by Katsuhiro Otomo and directed by Koji Morimoto. The soundtrack by Yoko Kanno is largely influenced by Puccini's opera.


            	1996: The Album Pinkerton by the rock band Weezer was based loosely on the opera.


            	2001: Aria by Pjotr Sapegin, an animated short inspired by the opera, awarded as best animated short by Tickleboots best online videos 2006 and Best short film Norway 2002, won Grand Prix in Odense International Film Festival 2002 and won the audience award in rhus Film Festival 2002.


            	2004: On the 100th anniversary of Madama Butterfly, Shigeaki Saegusa composed Jr. Butterfly to a libretto by Masahiko Shimada.

          


          


          Criticism


          Some critics have described the opera as having racist overtones. Since the 1990s, many have criticised or analysed Madama Butterfly as part of a colonialist project of creating images of Asia. These critics posit that it presents a "feminised" view of Asia, one that by the end of the play is discarded and inferior. One example of this critique is the postmodernist version M. Butterfly by David Henry Hwang.


          Other critiques centre on the allegedly anti-American tone of the play, written by an Italian and presented mostly for European audiences in the wake of the Spanish-American War.
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              	Motto: De Madrid al Cielo (From Madrid to Heaven)

            


            
              	Coordinates:
            


            
              	Founded

              	8th century
            


            
              	Government
            


            
              	- Mayor

              	Alberto Ruiz-Gallardn ( PP)
            


            
              	Area
            


            
              	-Land

              	607km(234.4sqmi)
            


            
              	Elevation

              	667m (2,188ft)
            


            
              	Population (2005)
            


            
              	-City

              	3,228,359
            


            
              	- Density

              	5,198/km(13,462.8/sqmi)
            


            
              	- Metro

              	5,561,748
            


            
              	

              	population-ranking: 1st
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Postal code

              	28001-28080
            


            
              	Area code(s)

              	34 (Spain) + 91 (Madrid)
            


            
              	Website: www.munimadrid.es (Spanish)
            

          


          Madrid (pronounced [ma'̞ɾi̞] in Spanish, and [məˈdɹɪd] in English) is the capital and largest city of Spain. It is the third largest city of the European Union, after London and Berlin.


          The city is located on the river Manzanares both in the centre of the country and Community of Madrid (which comprises the city of Madrid, its subsequent conurbation and extended suburbs and villages); this community is bordered by the autonomous communities of Castile and Len and Castile-La Mancha. As the capital city of Spain, seat of government, and residence of the Spanish monarch, Madrid is also the political centre of Spain. The current mayor is Alberto Ruiz-Gallardn from the centre-right People's Party. He has been in office since 2003, when he left the Presidency of the Autonomous Community of Madrid and stood as the candidate to replace outgoing mayor Jos Mara lvarez del Manzano, also from the PP. In the last local elections of 2007, Ruiz-Gallardn increased the PP majority in the City Council to 34 seats out of 57, taking 55.5% of the popular vote and winning in all but two districts.


          As the capital, Madrid is a city of cultural and political importance. It is also the third European economic centre, and its international airport at Barajas is the largest in Spain. Due to its economic output, standard of living, and market size, Madrid is considered the major financial centre of the Iberian Peninsula; it hosts the head offices of the vast majority of the major Spanish companies, as well as the headquarters of three of the world's 100 largest companies ( Telefnica, Repsol-YPF, Endesa).


          While Madrid possesses a modern infrastructure, it has preserved the look and feel of many of its historic neighborhoods and streets. Its landmarks include the huge Royal Palace of Madrid; the Teatro Real (Royal theatre) with its restored 1850 Opera House; the Buen Retiro park, founded in 1631; the imposing 19th-century National Library building (founded in 1712) containing some of Spain's historical archives; an archaeological museum of international reputation; and three superb art museums: Prado Museum, which hosts one of the finest art collections in the world, the Museo Nacional Centro de Arte Reina Sofa, a museum of modern art, and the Thyssen-Bornemisza Museum, housed in the renovated Villahermosa Palace.


          The population of the city is roughly 3.2 million (December 2005), while the estimated urban area population is 5.1 million. The entire population of the Madrid metropolitan area (urban area and suburbs) is calculated to be 5.84 million. The city spans a total of 607 km (234 sqmi).


          


          Names of the city and origin of the current name
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              Royal Palace of Madrid
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              Monument to Alfonso XII at the Parque del Retiro
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              Metrpolis Building
            

          


          There are several theories regarding the origin of the name "Madrid". According to legend Madrid was founded by Ocno Bianor (son of King Tyrrhenius of Tuscany and Mantua) and was named "Metragirta" or "Mantua Carpetana". Others contend that the original name of the city was "Ursaria" ("land of bears" in Latin), due to the high number of these animals that were found in the adjacent forests, which, together with the strawberry tree ("madroo" in Spanish), have been the emblem of the city from the Middle Ages.


          Nevertheless,it is now commonly believed that the origin of the current name of the city comes from the 2nd century B.C., the Roman Empire established a settlement on the banks of the Manzanares river. The name of this first village was "Matrice" (a reference to the river that crossed the settlement). Following the invasions of the Germanic Sueves, Vandals and Alans during the fifth century A.D., the Roman Empire could not defend its territories on the Iberian Peninsula, and were therefore overrun by the Visigoths. The barbarian tribes subsequently took control of "Matrice". In the 7th century the Islamic conquest of the Iberian Peninsula saw the name changed to "Mayrit", from the Arabic term "Mayra" (referencing water as a "trees" or "giver of life") and the Ibero-Roman suffix "it" that means "place". The modern "Madrid" evolved from the Mozarabic "Matrit", which is still in the Madrilenian gentilic.


          


          History


          


          Middle Ages


          Although the site of modern-day Madrid has been occupied since pre-historic times, in the Roman era this territory belonged to the diocese of Complutum (present-day Alcal de Henares). There are archeological remains of a small village during the visigoth epoch, whose name might have been adopted later by arabs. The origins of the modern city come from the 9th century, when Muhammad I ordered the construction of a small palace in the same place that is today occupied by the Palacio Real. Around this palace a small citadel, al-Mudaina, was built. Near that palace was the Manzanares, which the Muslims called al-Majrīṭ (Arabic: المجريط, "source of water"). From this came the naming of the site as Majerit, which later evolved into the modern-day spelling of Madrid. The citadel was conquered in 1085 by christian king Alfonso VI of Castile in his advance towards Toledo. He reconsecrated the mosque as the church of the Virgin of Almudena (almudin, the garrison's granary). In 1329, the Cortes Generales first assembled in the city to advise Alfonso XI of Castile. Sephardi Jews and Moors continued to live in the city until they were expelled at the end of the 15th century. After troubles and a large fire, Henry III of Castile (13791406) rebuilt the city and established himself safely fortified outside its walls in El Pardo. The grand entry of Ferdinand and Isabella to Madrid heralded the end of strife between Castile and Aragon.


          


          Renaissance


          The Kingdom of Castile, with its capital at Toledo, and the Crown of Aragon, with its capital at Zaragoza, were welded into modern Spain by the Catholic Monarchs (Queen Isabella of Castile and King Ferdinand II of Aragon).


          Though their grandson Charles I of Spain (also known as Charles V, Holy Roman Emperor) favoured Seville, it was Charles' son, Philip II (15271598) who moved the court to Madrid in 1561. Although he made no official declaration, the seat of the court was the de facto capital. Seville continued to control commerce with Spain's colonies, but Madrid controlled Seville.


          Aside from a brief period, 1601-1606, when Felipe III installed his court in Valladolid, Madrid's fortunes have closely mirrored those of Spain. During the Siglo de Oro (Golden Century), in the 16th/17th century, Madrid bore little resemblance to other European capitals, as the population of the city was economically dependent on the business of the court itself, and there was no other significant activity.


          


          From 19th century to present day
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              Petit Palace Alcal Torre Hotel.
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              Puerta de Europa.
            

          


          In the late 1800s, Isabel II could not suppress the political tension that would lead to yet another revolt, the First Spanish Republic. This was later followed by the return of the monarchy to Madrid, then the creation of the Second Spanish Republic, preceding the Spanish Civil War.


          Madrid was one of the most heavily affected cities of Spain by the Civil War (19361939). The city was a stronghold of the Republicans from July 1936. Its western suburbs were the scene of an all-out battle in November 1936 and it was during the Civil War that Madrid became the first city to be bombed by airplanes specifically targeting civilians in the history of warfare. (See Siege of Madrid (1936-39)).


          During the dictatorship of Francisco Franco, especially during the 1960s, the south of Madrid became very industrialized, and there were massive migrations from rural areas of Spain into the city. Madrid's south-eastern periphery became an extensive working class settlement, which was the base for an active cultural and political reform.


          After the death of Franco, emerging democratic parties (including those of left-wing and republican ideology) accepted Franco's wishes of being succeeded by Juan Carlos I - in order to secure stability and democracy. This led Spain to its current position as a constitutional monarchy, with Madrid as capital.


          Benefiting from increasing prosperity in the 1980s and 1990s, the capital city of Spain has consolidated its position as the first economic, cultural, industrial, educational, and technological centre on the Iberian peninsula.


          Today Madrid shows itself as an open city proud of its economical wealth and international respect and open to a new era of art and culture leadership in the Iberian peninsula.


          


          Geography


          


          Topography and climate
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          The region of Madrid has a temperate Continental Mediterranean climate (Koppen Csa) with cool winters and frequent temperatures below 0 C (32 F). There are about 2 to 3 snowfalls each year. Summer tends to be hot with temperatures that consistently surpass 30C (86F) in July and that can often reach 40C (104F). Due to Madrid's high altitude and dry climate, nightly temperatures tend to be cooler, leading to a lower average in the summer months. Precipitation levels are low, but precipitation can be observed all throughout the year. Summer and winter are the driest seasons, with most rainfall occurring in the autumn and spring.


          


          Water supply


          Madrid derives almost 50 percent of its water supply from dams and reservoirs built on the Lozoya River, such as the El Atazar Dam.


          


          Districts
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              Royal Palace of Madrid
            

          


          Madrid is administratively divided into 21 districts, which are further subdivided into 128 wards (barrios):


          
            	Centro: Palacio, Embajadores, Cortes, Justicia, Universidad, Sol.


            	Arganzuela: Paseo Imperial, Acacias, Chopera, Legazpi, Delicias, Palos de la Frontera, Atocha.


            	Retiro: Pacfico, Adelfas, Estrella, Ibiza, Jernimos, Nio Jess.


            	Salamanca: Recoletos, Goya, Fuente del Berro, Guindalera, Lista, Castellana.


            	Chamartn: El Viso, Prosperidad, Ciudad Jardn, Hispanoamrica, Nueva Espaa, Pza. Castilla.


            	Tetun: Bellas Vistas, Cuatro Caminos, Castillejos, Almenara, Valdeacederas, Berruguete.


            	Chamberi: Gaztambide, Arapiles, Trafalgar, Almagro, Vallehermoso, Ros Rosas.


            	Fuencarral-El Pardo: El Pardo, Fuentelarreina, Peagrande, Barrio del Pilar, La Paz, Valverde, Mirasierra, El Goloso.


            	Moncloa-Aravaca: Casa de Campo, Argelles, Ciudad Universitaria, Valdezarza, Valdemarn, El Planto, Aravaca.


            	Latina: Los Crmenes, Puerta del ngel, Lucero, Aluche, Las guilas, Campamento, Cuatro Vientos.


            	Carabanchel: Comillas, Opael, San Isidro, Vista Alegre, Puerta Bonita, Buenavista, Abrantes.


            	Usera: Orcasitas, Orcasur, San Fermn, Almendrales, Moscard, Zofio, Pradolongo.


            	Puente de Vallecas: Entrevas, San Diego, Palomeras Bajas, Palomeras Sureste, Portazgo, Numancia.


            	Moratalaz: Pavones, Horcajo, Marroquina, Media Legua, Fontarrn, Vinateros.


            	Ciudad Lineal: Ventas, Pueblo Nuevo, Quintana, La Concepcin, San Pascual, San Juan Bautista, Colina, Atalaya, Costillares.


            	Hortaleza: Palomas, Valdefuentes, Canillas, Pinar del Rey, Apstol Santiago, Piovera.


            	Villaverde: San Andrs, San Cristbal, Butarque, Los Rosales, Los ngeles (Villaverde).


            	Villa de Vallecas: Casco Histrico de Vallecas, Santa Eugenia.


            	Viclvaro: Casco Histrico de Viclvaro, Ambroz.


            	San Blas: Simancas, Helln, Amposta, Arcos, Rosas, Rejas, Canillejas, Salvador.


            	Barajas: Alameda de Osuna, Aeropuerto, Casco Histrico de Barajas, Timn, Corralejos.

          


          


          Architecture
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          Although the site of Madrid has been occupied since prehistoric times, the first historical data we have from the city is from the middle of the ninth Century, when Mohamed I ordered the construction of a small palace (site occupied now by the Palacio Real). Around this palace there was built a small citadel (al-Mudaina). The palace was built overlooking the River Manzanares, which the muslims called Mayrit meaning source of water (which in turn became Magerit, and then eventually Madrid). The citadel was conquered in 1085 by Alfonso VI in his advance towards Toledo. He reconsecrated the mosque as the church of the Virgin of Almudena (almudin, the garrison's granary), now the Catedral de la Almudena. In 1329 the Cortes first assembled in Madrid to advise Fernando IV. Jews and Moors continued to live in the city in their quarter, still known today as the "Moreria", until they were expelled. The Royal Palace of Madrid and the buildings and monuments of the Paseo del Prado (Saln del Prado and Alcal Gate) deserve special mention. They were constructed in a sober Baroque international style, often mistaken for neoclassical, by the Bourbon kings Philip V and Charles III. The royal palaces of La Granja de San Ildefonso (in Segovia province) and Aranjuez (south of Madrid), are good examples of baroque integration of architecture and gardening. They have a noticeable French influence (La Granja is known as the "Spanish Versailles"), but with local spatial conceptions which in some ways display the heritage of the Moorish occupation.


          Plans for the construction of a new cathedral for Madrid dedicated to the Virgin of Almudena began in the 16th century, but the slow construction did not begin until 1879. Francisco de Cubas, the Marquis of Cubas, was the architect who designed and directed the construction in a Gothic revival style. Construction ceased completely during the Spanish Civil War. The project was abandoned until 1950, when Fernando Chueca Goitia adapted the plans of de Cubas to a neoclassical style exterior to match the grey and white faade of the Palacio Real, which stands directly opposite. and was not completed until 1993, when the cathedral was consecrated by Pope John Paul II.


          The financial district in downtown Madrid between the streets Raimundo Fernndez Villaverde, Orense, General Pern and Paseo de la Castellana Its original conception (and its name) to the "Plan General de Ordenacin Urbana de Madrid", approved in 1946. The purpose of this plan was to create a huge block of modern office buildings with metro and railway connections in the expansion area of northern Madrid, just in front of Real Madrid stadium (currently named the Santiago Bernabu Stadium) and beside the brand new government complex of Nuevos Ministerios. A botanical garden, a library and an opera house were also included in the plans, but these were never built. Cuatro Torres Business Area is a business park currently under construction. The area will contain the tallest skyscrapers in Madrid and Spain ( Torre Espacio, Torre de Cristal, Torre Sacyr Vallehermoso and Torre Caja Madrid). The buildings are expected to be finished by 2008/ 2009.


          Madrid Barajas International Airport Terminal 4, designed by Antonio Lamela and Richard Rogers (winning them the 2006 Stirling Prize), and TPS Engineers, (winning them the 2006 IStructE Award for Commercial Structures) was inaugurated on February 5, 2006. Terminal 4 is one of the world's largest terminal area, with an area of 760,000 square meters (8,180,572 square feet) in two separate terminals. Consisting of a main building, T4 (470,000 square meter), and satellite building, T4S (290,000 square meter), which are separated by approximately 2.5 km. Hong Kong International Airport still holds the title for the world's largest single terminal building (Terminal 1) at 570,000 square meter. The new Terminal 4 is meant to give passengers a stress-free start to their journey. This is managed through careful use of illumination, available by glass panes instead of walls and numerous domes in the roof which allow natural light to pass through. With the new addition, Barajas is designed to handle 70 million passengers annually.


          


          Environment


          Madrid is full of green spaces and parkland, in central Madrid the largest park is Parque del Retiro, spreading out to the north-east of Atocha Railway station, which receives the high- speed AVE trains from the south and east as well as Cordoba and Seville.


          Parque del Retiro, formerly the grounds of the palace built for Felipe IV, is Madrids most popular park. Its large lake in the middle once staged mini naval battles to amuse royalty, these days the more tranquil pastime of pleasure boating is popular. Inspired by Londons crystal palace, the palacio de cristal can be found at the south-eastern end of the park.


          In the Retiro Park is also the Forest of the Departed (Spanish Bosque de los Ausentes), a memorial monument to commemorate the 191 victims of the 11 March 2004 Madrid attacks.


          Atocha Railway Station is not only the citys first and most central station but also home to a distinctive indoor garden with 4,000 square meters of tropical plants. Atocha station has become a hothouse destination in itself for plant lovers, with more than 500 species of plant life and ponds with turtle and goldfish in, as well as shops and cafes. It's a nice place to visit on a cold or wet day with its even temperature of 24 degrees Celsius, or even on a scorching summer day as a retreat from the heat.


          Casa de Campo is an enormous rural parkland to the west of the city, the largest of all Madrids green areas. Its home to a fairground, zoo and an outdoor municipal pool, to enjoy a birds eye view of the park and city take a cable car trip above the tree tops.


          The Royal Botanic Garden or Real Jardin Botanico was an 18th century creation by Carlos III, it was used as a base for the plant species being collected across the globe. There is an important research facility that started life as a base to develop herbal remedies and to house the species collected from the new-world trips, today it is dedicated to maintaining Europes ecosystem.


          The pioneering ecological theme park Faunia, is a natural history museum and zoo combined, aimed at being fun and educational for children. It comprises eight eco-systems from tropical rain forests to polar regions, and contains over 1,500 animals, some of which roam freely


          


          Economy


          


          Economy from Middle Ages to 20th century


          In the Middle Ages, the village experienced a big development as a consequence of the establishment of the new capital of the Spanish Empire in Madrid. The administrative functions that it held since then, as well as the centralist character of the government found by the house of Bourbon ("Casa de Borbn" in Spanish) triggered the development of artisan activity, that turned into industrial since the middle of the 19th century, having its major expansion during the 20th century, especially after the Spanish Civil War, reaching levels of industrialization like other European capital cities. The economy of the city was then centered on diverse manufacturing industries such as those related to motor vehicles, aircraft, chemicals, electronic devices, pharmaceuticals, processed food, printed materials, and leather goods.


          


          Economy from 1992 to 2006
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          Madrid is a major centre for international business and commerce. It is one of the largest centres for finance in Europe and the largest in Spain.


          During the period from 1992 to 2006, Madrid experienced a very significant growth in its tertiary activities. In this sense, the importance of the Barajas Airport for the city's economy is remarkable, adding to the administrative and financial functions associated with being the capital of Spain. Construction (housing and public works such as the ring structure of roads and trains system) has constituted a major pillar of the economy up to 2006.


          Nevertheless, regarding the city's economic environment, it has also been stated that despite the growth of the economy of the country as a whole has been moderated compared to the last two quarters, the economy of the Autonomous Region of Madrid continued to grow in the second quarter of the year, above the rate for Spain as a whole, and for the EMU, reaching a year-on-year increase of 4.2%. The growth outlook for the city of Madrid points to a year-on-year increase of 4.0% in 2006 which makes Madrid one of the most dynamic and thriving cities in the European Union.


          


          Demographics


          
            
              	Year

              	Total

              municipality

              	Total

              province

              	Percent

              (%)
            


            
              	1897

              	542,739

              	730,807

              	74.27
            


            
              	1900

              	575,675

              	773,011

              	74.47
            


            
              	1910

              	614,322

              	831,254

              	73.90
            


            
              	1920

              	823,711

              	1.048.908

              	78.53
            


            
              	1930

              	1,041,767

              	1,290,445

              	80.73
            


            
              	1940

              	1,322,835

              	1,574,134

              	84.04
            


            
              	1950

              	1,553,338

              	1,823,418

              	85.19
            


            
              	1960

              	2,177,123

              	2,510,217

              	86.73
            


            
              	1970

              	3,120,941

              	3,761,348

              	82.97
            


            
              	1981

              	3,158,818

              	4,686,895

              	67.40
            


            
              	1991

              	3,010,492

              	4,647,555

              	64.78
            


            
              	2001

              	2,938,723

              	5,423,384

              	54.19
            


            
              	2005

              	3,155,359

              	5,964,143

              	52.90
            

          


          The population of Madrid has been generally increasing ever since the city became the national capital several hundred years ago.


          From around 1970 until the mid 1990s, the city's population dropped (see chart). This phenomenon, which also affected Barcelona and other European cities, was caused in part by the growth of satellite suburbs at the expense of the downtown. Another reason might have been the slowdown in the rate of growth of the European economy.


          The demographic boom accelerated in the late 1990s and early 2000s due to international immigration, in response to a strong pick-up in Spanish economic growth. For example, according to census data, the population of the city grew by 271,856 between 2001 and 2005.


          As the capital city of Spain, the city has attracted many immigrants from around the world. While more than 83.8% of the inhabitants are Spaniards, there are many recent immigrants who come from Latin America, Europe, Asia, North Africa and West Africa representing 16.2% as of 2007.


          The largest immigrant groups include: Ecuadorian: 104,184, Romanian: 52,875, Colombian: 35,971, Peruvian: 34,083, Chinese: 21,666, and Moroccan: 12,498. There are also important communities of Guinean, Bolivian and Filipino people.


          


          Government
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          The new democracy heralded a successful movement towards increased autonomy for the regions of Spain, considered as autonomous regions, under the umbrella of Spain.


          The Municipal Corporation consists of 55 Concejales (councillors), one of them being the Alcalde (Mayor)- currently Alberto Ruiz-Gallardn Jimnez.


          The Plenary session, integrated by the Mayor and the Councillors, is the organ of political representation of the citizens in the municipal government. Some of its attributions are: fiscal matters, the election and destitution of the Mayor, the approval and modification of decrees and regulations, the approval of budgets, the agreements related to the limits and alteration of the municipal term, the services management, the participation in supramunicipal organizations, etc.


          Madrid has tended to be a stronghold of the People's Party, which has controlled the city's mayoralty since 1989.


          


          Culture


          Madrid is one of Spain's most popular destinations and is renowned for its large quantity of cultural attractions.


          


          Galleries


          Madrid is considered one of the top European destinations concerning art museums. Best known is the Golden Triangle of Art, located along the Paseo del Prado and comprising three museums. The most famous one is the Prado Museum, the most popular Golden Triangle of Art member known for such highlights as Diego Velzquez's Las Meninas and Francisco de Goya's La maja vestida and La maja desnuda. The other two museums are the Thyssen Bornemisza Museum, established from a mixed private collection, and the Reina Sofia Museum. This is where Pablo Picasso's Guernica hangs, returning to Spain from New York after more than two decades.
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          Museums


          
            	Museo del Prado (El Prado Museum)


            	National Archaeological Museum of Spain


            	Museo Nacional Centro de Arte Reina Sofa


            	Museo Thyssen-Bornemisza


            	Museum of the Americas


            	Royal Academy of Fine Arts of San Fernando


            	Naval Museum


            	Casa-Museo Jos Padilla *


            	Casa-Museo Manuel Benedito *


            	Museo de Antropologia Mdica *


            	Museo De La Farmacia Hispana *


            	Museo Del Reloj Grassy *


            	Museo Lazaro Galdiano *

          


          


          Art and literature study centers


          
            	Casa Encendida


            	Escuela de Cine y Televisin de Madrid, Septima Ars


            	Escuela de Escritores.


            	Escuela de Letras.


            	Escuela Contempornea de Humanidades.


            	Hotel Kafka.


            	I|Art.


            	TAI, Escuela de Artes y Espectculos.


            	Talleres de escritura creativa y Ediciones Fuentetaja.

          


          


          Classical Music and Opera


          
            	The Spanish National Orchestra performs every Friday, Saturday and Sunday at the Auditorio Nacional de Musica.


            	The RTVE Symphony Orchestra performs on Thursdays and Fridays at the Teatro Monumental.


            	Teatro Real is the main Opera House.


            	Teatro de la Zarzuela is devoted mainly to Zarzuela and Operetta.


            	Other Orchestras and ensembles in Madrid: Orquesta Sinfonica de Madrid, Orquesta Sinfonica de la Comunidad de Madrid, Orquesta de Camara Reina Sofia.

          


          


          City attractions
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              Madrid view from Faro de Moncloa
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            	Plaza Mayor


            	Barrio de La Latina


            	Gran Via


            	Descalzas Reales


            	Casn del Buen Retiro


            	Palacio Real


            	Templo de Debod


            	El Rastro


            	Puerta del Sol


            	Parque del Buen Retiro


            	Las Ventas


            	Torre Espaa


            	Faro de Moncloa


            	Puerta de Europa


            	Puerta de Alcal


            	Azca


            	ctba


            	Glorieta de Bilbao


            	Estadio Santiago Bernabu


            	Estadio Vicente Caldern


            	Parque de Atracciones de Madrid


            	Plaza de Cibeles


            	Plaza de Neptuno


            	Palacio De Liria


            	Teatro Real


            	Auditorio Nacional de Musica


            	Teatro Monumental


            	Teatro de la Zarzuela


            	Centro Cultural de la Villa


            	Teatro de la Abada


            	Crculo de Bellas Artes


            	Teatro Espaol


            	Teatro de la Comedia


            	Caf Central

          


          Other nearby towns are popular as day trips from Madrid, including Toledo, Segovia, vila, Aranjuez, Alcal de Henares, the monastery and palace complex of El Escorial, the former summer home of the royal family at Aranjuez, El Atazar Dam, El Pardo and Chinchn.


          


          Nightlife
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          Madrid is notable for its nightlife and night clubs. On weekends, Madrilenian youth are famous for dancing all night long, stopping only to go home, take a shower, shave (or not), and go to work. What is also popular is the practice of meeting in parks or streets with friends and drinking alcohol together (this is called 'botelln', from 'botella', bottle), but in recent years, drinking in the street is punished with a fine and now young madrileos drink together all around the city instead of in more well known places. Many places host bands (concerts in Madrid). Nightlife and young cultural awakening flourished after the death of Franco, especially during the 80s while Madrid's mayor Enrique Tierno Galvn was in office. This new movement was called la movida and it initially gathered around Plaza del Dos de Mayo (Malasaa area). Some of the most popular night destinations include the neighbourhoods of: Bilbao, Tribunal, Alonso Martinez or Moncloa, together with Puerta del Sol area (including Opera and Gran Via, both adjacent to the popular square) and Huertas (barrio de Las Letras), destinations which are also filled with tourists day and night. The gay district of Chueca has also become a hot spot in the Madrilenian night life, not only for gay people but also for straight people looking for fun in their crowded clubs and popular discos. 


          Bullfighting


          Madrid hosts the largest Plaza de Toros (bullring) in Spain, Las Ventas, established in 1929. Las Ventas is considered by many to be the world centre of bullfighting and has a seating capacity of almost 25,000. Madrid's bullfighting season begins in March and ends in October. Bullfights are held every day during the festivities of San Isidro (Madrid's patron saint) from the middle of March to the middle of June, and every Sunday, and public holiday, the rest of the season. The style of the plaza is Neo mudjar. Las Ventas also hosts music concerts and other events outside of the bullfighting season.


          


          Local festivities


          
            	May 15, San Isidro Labrador (Madrid's patron saint).


            	June 13, San Antonio de la Florida.


            	July 16- 25, Virgen del Carmen festivities (Patron saint of the sea).


            	August 6- 15, Virgen de la Paloma festivities (Madrid's patron saint)


            	August 7, San Cayetano (Cascorro neighbourhood's patron saint).


            	August 10, San Lorenzo (Lavapis neighbourhood's patron saint).


            	November 9, Virgen de la Almudena festivities (Madrid's patron saint).

          


          


          Sports


          
            
              	Club

              	Sport

              	League

              	Venue
            


            
              	Real Madrid

              	Football

              	La Liga

              	Santiago Bernabu
            


            
              	Atltico Madrid

              	Football

              	La Liga

              	Vicente Caldern
            


            
              	Rayo Vallecano

              	Football

              	Segunda B

              	Teresa Rivero
            


            
              	Real Madrid Baloncesto

              	Basketball

              	ACB league

              	Palacio Vistalegre
            


            
              	MMT Estudiantes

              	Basketball

              	ACB league

              	Madrid Arena
            

          


          Madrid is home to Real Madrid, the world's most successful football club in the 20th Century (according to FIFA), which plays in the Estadio Santiago Bernabu. Its supporters are referred to as vikingos, vikings, or, more commonly, merengues, meringues. Its hometown rival, Atltico Madrid, is also well supported in the city, and its supporters are called los sufridores, the sufferers. The players are referred to as colchoneros, mattresses, in reference to the teams red & white jerseys having been determined by mattress material being the cheapest at the time of the club's formation. Madrid's contribution to the sport is further noticed by the fact that it hosted the 1982 FIFA World Cup final. Along with Barcelona, Glasgow, Lisbon and Istanbul, Madrid is one of five cities in Europe to contain two UEFA 5-star stadia: Real Madrid's Santiago Bernabu and Atltico Madrid's Vicente Caldern both meet the criteria.


          The city is also host to two basketball teams in the Asociacin de Clubs de Baloncesto (ACB league), and the Circuito Permanente Del Jarama, a motorsport race circuit which formerly hosted the Formula One Spanish Grand Prix.


          Historically, the city serves as the last stage of the Vuelta a Espaa cyclist classic in the same way as Paris does in the Tour de France.


          Skiing is possible in the nearby mountains of the Sierra de Guadarrama, where the ski resorts of Valdesqui and Navacerrada are located.


          The city bid for hosting the 1972 and 2012 Summer Olympics, which were lost to Munich and London respectively. Nevertheless, Madrid is currently bidding to host the 2016 Summer Olympics.


          


          Education


          State Education in Spain is free and compulsory from 6 to 16 years. The current education system is called LOGSE (Ley de Ordenacin General del Sistema Educativo).


          


          Levels


          
            	From 3 to 6 years - Educacin Infantil (Preparatory School)


            	From 6 to 12 years - Educacin Primaria (Primary School) Years, 1, 2, 3, 4, 5 and 6


            	From 12 to 16 years - Educacin Secundaria Obligatoria (Compulsory Secondary School) Years, 1, 2, 3, 4


            	From 16 to 17 years - Bachillerato (Post-Compulsory School), years 1, 2

          


          Children from 3 to 5 years old in Spain have the option of attending the infantil (popularly known as prescolar) or Pre-school stage, which is non-compulsory and free for all students. It is regarded as an integral part of the education system with infantil classes in almost every primary school. There are some separate Colegios Infantiles or nursery schools.


          Spanish students aged 6 to 16 undergo primary ( Colegio) and secondary school ( Instituto) education, which are compulsory and free of charge. Successful students are awarded a Secondary Education Certificate, which is necessary for entering further (optional) education as is Bachillerato for their University or Formacion Professional (Vocational Studies). Once students have finished their Bachillerato, they can take their University Entrance Exam (Pruebas de Acceso a la Universidad, popularly called Selectividad) which differs greatly from region to region.


          The secondary stage of education is normally referred to by their initials, eg. ESO or Educacin Secundaria Obligatoria for secondary education.


          


          Universities


          Madrid is home to a large number of public and private universities. Some of them are among the oldest in the world.


          The Autonoma is one of the most prestigious universities in Spain. It is the number one ranked public university in Spain , was instituted under the leadership of the famous physicist, Nicols Cabrera. The Autonoma is widely recognised for its research strengths in theoretical physics. Known simply as Autnoma in Madrid, its main site is the Cantoblanco Campus, situated 10 miles to the north East of the capital (M-607) and close to the municipal areas of Madrid, namely Alcobendas, San Sebastin de los Reyes, Tres Cantos and Colmenar Viejo. Located on the main site are the Rectorate building and the Faculties of Science, Philosophy and Fine Arts, Law, Economic Science and Business Studies, Psychology, Higher School of Computing Science and Engineering, and the Faculty of Teacher Training and Education. The Medical School is sited outside the main site and beside the Hospital Universitario La Paz.
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          Another important university is the Complutense University of Madrid which is one of the largest universities in Spain and one of the oldest universities in the world. It has 10,000 staff members and a student population of 117,000. Nearly all academic staff are Spanish. It is located on two campuses, in the university quarter Ciudad Universitaria at Moncloa in Madrid, and in Somosaguas. The Complutense University of Madrid was founded in Alcala de Henares, old Complutum, by Cardinal Cisneros in 1499. Nevertherless, its real origin dates back from 1293, when King Sancho IV of Castile built the General Schools of Alcal, which would give rise to Cisnero's Complutense University. During the course of 1509-1510 five schools were already operative: Artes y Filosofa (Arts & Philosophy), Teologa (Theology), Derecho Cannico (Canonical Laws), Letras (Liberal Arts) and Medicina (Medicine). In 1836, during the reign of Isabel II, the University was moved to Madrid, where it took the name of Central University and was located at San Bernardo Street. Subsequently, in 1927, a new university area was planned to be built in the district of Moncloa-Aravaca, in lands handed over by the King Alfonso XIII to this purpose. The Spanish Civil War turned the "Ciudad Universitaria" into a war zone, causing the destruction of several schools in the area, as well as the loss of part of its rich scientific, artistic and bibliographic heritage. In 1970 the Government reformed the High Education, and the Central University became the Complutense University of Madrid. It was then when the new campus at Somosaguas was created in order to house the new School of Social Sciences. The old Alcala campus was reopened as the independent UAH. Compultense also serves to the population of students who select Madrid as their residency during their study abroad period. Students from the United States for example, might go to Madrid on a program like API (Academic Programs International) and study at Compultense for an intense immersion into the Spanish Language. The beautiful setting of the campus allows students living temporarily in Madrid to have access to all of the city's public features including Retiro Park, El Prado Museum, and much more. After studying at the University, students return home with a fluent senese of Spanish as well as culture and diversity. University of Alcal in 1977.


          Other local universities, among many others, are the Technical University of Madrid, as the result of merging the different Technical Schools of Engineering; the Universidad de Alcal de Henares, rebuilt at Alcal de Henares in 1975; the Carlos III, whose philosophy is to create responsible free-thinking people with a sensitivity to social problems and an involvement in the concept of progress based on freedom, justice and tolerance and the Universidad Pontificia Comillas, involved in a number of academic exchange programmes, work practice schemes and international projects with over 200 Higher Education Institutions in Europe, Latin America, North America and Asia.


          Other universities in Madrid: Rey Juan Carlos University (public), Universidad Alfonso X, Universidad Antonio de Nebrija, Universidad Camilo Jos Cela, Universidad Francisco de Vitoria, Universidad Europea de Madrid, Universidad Pontificia de Salamanca Campus de Madrid, Saint Louis University (Madrid Campus) and Universidad San Pablo CEU (all of them private).


          Madrid is also home to the Escuela Superior de Msica Reina Sofa, the Real Conservatorio Superior de Msica de Madrid and many other private educational institutions.


          


          Business Schools


          IE Business School (formerly Instituto de Empresa) has its main campus on the border of the Chamartn and Salamanca districts of Madrid. Although based in Barcelona, both IESE Business School and ESADE Business School also have Madrid campuses. These three schools are the top-ranked business schools in Spain, consistently rank among the top 20 business schools globally, and offer MBA programs (in English or Spanish) as well as other business degrees. Other Madrid universities that have MBA programs include:


          
            	Carlos III through the Centro de Ampliacin Estudios (in English or Spanish).


            	Universidad Pontificia Comillas de Madrid (in Spanish only).


            	Universidad Politcnica de Madrid (in Spanish only).

          


          


          Transport


          


          Air
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          Madrid is served by Barajas International Airport. Barajas is the main hub of Iberia Airlines. It consequently serves as the main gateway to the Iberian peninsula from Europe, America and the rest of the world. Current passenger volumes range upwards of 52 million passengers per year, putting it in the top 10 busiest airports in the world. Given annual increases close to 10%, a new fourth terminal has been constructed. It has significantly reduced delays and doubled the capacity of the airport to more than 70 million passengers per year. Two additional runways have also been constructed, making Barajas a fully operational four-runway airport.


          The Councillor of Transports of the Madrids Community, Manuel Lamela, recently announced that the city will also be served by two new airports which are expected to be fully operative in 2016, first of them will be located in Campo Real, it will be initially be used for cargo flights, but also as hub for low-cost companies, and the second one, expected to be built between the two municipalities of El lamo and Navalcarnero, which will only take over the routes operating in Cuatro Vientos aerodrome.


          


          National Rail


          Spain's railway system, the Red Nacional de Ferrocarriles Espaoles ( Renfe) operates the vast majority of Spain's railways. In Madrid, the main rail terminals are Atocha in the south and Chamartn in the north.


          The crown jewel of Spain's next decade of infrastructure construction is the Spanish high speed rail network, Alta Velocidad Espaola AVE. Currently, an ambitious plan includes the construction of a 7,000 kilometre (4,350 mi) network, centered on Madrid. The overall goal is to have all important provincial cities be no more than 4 hours away from Madrid, and no more than 6 hours away from Barcelona. As of 2008, AVE high-speed trains link Atocha station to Seville, Mlaga and Toledo in the south and to Zaragoza, Lleida, Tarragona and Barcelona in the east. AVE trains also arrive to Valladolid.


          RENFE offers:


          
            	AVE


            	Alaris


            	Altaria


            	Talgo

          


          


          Metro
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          Serving a population of some four million, the Madrid Metro is one of the most extensive and fastest-growing metro networks in the world. With the addition of a loop serving suburbs to Madrid's south-west "Metrosur", it is now the second largest metro system in Western Europe, second only to London's Underground. In 2007 Madrid's metro system was expanded and it currently runs over 322 kilometers (200 miles) of line. The province of Madrid is also served by an extensive commuter rail network called Cercanas.
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              	Conservation status
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                  Near Threatened( IUCN 3.1)
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Sphenisciformes

                  


                  
                    	Family:

                    	Spheniscidae

                  


                  
                    	Genus:

                    	Spheniscus

                  


                  
                    	Species:

                    	S. magellanicus

                  

                

              
            


            
              	Binomial name
            


            
              	Spheniscus magellanicus

              ( Forster, 1781)
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          The Magellanic Penguin, Spheniscus magellanicus, is a South American penguin, breeding in coastal Argentina, Chile and the Falkland Islands, with some migrating to Brazil. It is the most numerous of the Spheniscus penguins. Its nearest relatives are the African Penguin, the Humboldt Penguin and the Galpagos Penguin.


          


          Description
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          Magellanic Penguins are medium-sized penguins which grow to be 70-76 cm (28-30 in) tall and weigh between 3 kg and 6 kg, with the males being larger than the females.


          Adults have black backs and white stomachs. There are two black bands between the head and the breast, with the lower band being in an inverted horseshoe shape. The head is black and has a broad white border running from behind the eye, around the black ear-coverts and chin, and joining on the throat. Chicks and juveniles are grey-blue on their backs, with a more faded grey-blue colour on their chest. In the wild, Magellanic Penguins can live up to 25 years, while ages of 30 years have been reached in captivity.


          Young birds usually have a blotched pattern on their feet, with this 'blotching' fading as they age. Older birds of over ten years usually have solid black feet.


          Like the other species of penguins, the Magellanic Penguin has very rigid wings used to 'fly' under water.


          


          Diet


          Magellanic Penguins feed in the water, preying on cuttlefish, sardines, squid, krill, and other crustaceans. Since they ingest sea water with their prey, a salt-excreting gland has evolved to filter out the salt.


          


          Breeding
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              Adult with two chicks by their burrow in Patagonia, Chile.
            

          


          Magellanic Penguins travel in large flocks when hunting for food. In the breeding season, these birds gather in large nesting colonies at the coasts of Argentina, southern Chile, and the Falkland Islands, which have a density of 20 nests per 100 square meters. The largest of these colonies is located at Punta Tombo. Nests are built under bushes or in burrows. Two eggs are laid. Incubation lasts 39-42 days, a task which the parents share in 10-15 day shifts. The chicks are cared for by both parents for 29 days and are fed every 2-3 days. Normally both are raised through adulthood, though occasionally only one chick is raised.


          Magellanic Penguins mate with the same partner year after year. Males reclaim the burrow from the previous year and wait to reconnect with their female partners. The females are able to recognize their mates through their call alone.


          


          Status in the wild


          
            [image: Patagonian coast]

            
              Patagonian coast
            

          


          Millions of these penguins still live on the coasts of Chile and Argentina, but the species is classified as "Near Threatened," primarily due to the vulnerability of large breeding colonies to oil spills, which kill 20,000 adults and 22,000 juveniles every year off the coast of Argentina. The decline of fish populations is also responsible, as well as predators such as sea lions and giant petrels, which prey on both the chicks and the adults.
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          The Maghreb (المغرب العربي al-Maġrib al-ʿArabī), also rendered Maghrib (or rarely Moghreb), meaning "place of sunset" or " western" in Arabic, is a region in North Africa. The term is generally applied to all of Morocco, Algeria, and Tunisia, but in older Arabic usage pertained only to the area of the three countries between the high ranges of the Atlas Mountains and the Mediterranean Sea. Historically, some writers also included Spain, Portugal, Sicily and Malta in the definition, especially during the periods of Arab and Muslim domination. Malta, in particular, still speaks a language based on its own Maghrebi Arabic variety: Maltese. Partially isolated from the rest of the continent by the Atlas Mountains and the Sahara, the Maghreb has long been closely tied in terms of climate, landforms, population, economy, and history to the Mediterranean basin. Because sea transportation dominated people's lives for so long, peoples joined by waters shared more than those joined by land.


          The region was united as a single political entity only during the first years of Arab rule (early 8th century), and again for several decades under the Almohads (11591229). The Arab states of North Africa established the Arab Maghreb Union in 1989 to promote cooperation and economic integration. Its members are Morocco, Algeria, Tunisia, Libya and Mauritania. Envisioned initially by Muammar al-Gaddafi as an Arab superstate, organization members expect eventually to function as a North African Common Market. Economic and political unrest, especially in Algeria, have hindered progress on the unions joint goals.


          


          Population
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          A majority of the current population in the Maghreb consider themselves generally Arab in identity, regardless of mixed ethnic or linguistic heritage. There are significant non-Arab or non-Arab identifying populations in the region.


          Most important of the non-Arab populations found throughout the Maghreb, particularly in Morocco and Algeria, are the Berbers. They represented the majority of the pre-Islamic population. After the arrival of Islamic Arabs, Berbers assimilated in large numbers to Arab or mixed Arab-Berber ethnic identities.


          Various other influences are also prominent throughout the Maghreb. In particular in northern coastal towns, several waves of European immigrants have influenced the population. Most notable were the moriscos and muladies, that is, indigenous Spaniards who had earlier converted to the Muslim faith and were fleeing, together with ethnic Arab and Berber Muslims, from the Catholic Reconquista. Other European contributions included French, Italians, and others captured by the corsairs.


          Historically the Maghreb was home to significant Jewish communities, including the Berber Jews, who predated the 7th century introduction and conversion of the majority of Berbers to Islam. Later Spanish Sephardic Jews fleeing the Spanish Catholic Reconquista, established a presence in North Africa, chiefly in the urban trading centers. They have contributed to the wider population through conversion and assimilation. Many Sephardic Jews emigrated to North America in the early 20th century or to France and Israel later in the 20th century.


          Among West Asians are Turks who came over with the expansion of the Ottoman Empire. A large Turkish descended population exists, particularly in Tunisia and Algeria.


          Sub-Saharan Africans joined the population mix during centuries of trans-Saharan trade. Traders and slaves went to the Maghreb from the Sahel region. On the Saharan southern edge of the Maghreb are small communities of black populations, sometimes called Haratine, who are apparently descended from black populations who inhabited the Sahara during its last wet period and then migrated north.


          In Algeria especially, a large European minority, the " pied noirs", immigrated and settled under French colonial rule. The overwhelming majority of these, however, left Algeria during and following the war for independence. France maintains a close relationship with the Maghreb countries.


          The Maghreb shares a common culinary tradition. Habib Bourguiba defined it as the part of the Arab world where couscous is the staple food, as opposed to Eastern Arab countries where white rice is the staple food. In terms of food, similarities beyond the starches are found throughout the Arab world.


          


          Religion


          Historic records of religion in the Maghreb region show its gradual inclusion in the Classical World, with coastal colonies established first by Phoenicians, some Greeks, and later extensive conquest and colonization by the Romans. By the second century common era, the area had become a centre of Latin-speaking Christianity. Both Roman settlers and Romanized populations converted to Christianity. The region produced figures such as Christian Church writer Tertullian (c. 155  c. 202); and Christian Church martyrs or leading figures such as St Cyprian of Carthage (+ 258); St. Monica; her son the philosopher St. Augustine, Bishop of Hippo I (+ 430) (1); and St Julia of Carthage (5th century).


          The domination of Christianity ended when Arab invasions brought Islam in 647. Carthage fell in 698 and the remainder of the region followed in subsequent decades. Gradual Islamization proceeded, although surviving letters showed correspondence from regional Christians to Rome up until the ninth century. Christianity was still a living faith. Christian bishoprics and dioceses continued to be active, with relations continuing with Rome. As late as Pope Benedict VII (974-983) reign, a new Archbishop of Carthage was consecrated. Evidence of Christianity in the region then faded through the tenth century.


          


          Islam


          During the 7th century, the region's peoples began their nearly total conversion to Islam. There is a small but thriving Jewish community, as well as a small Christian community. Most Muslims follow the Sunni Maliki school. Small Ibadi communities remain in some areas. A strong tradition of venerating marabouts and saints' tombs is found throughout regions inhabited by Berbers. Any map of the region demonstrates the tradition by the proliferation of " Sidi"s, showing places named after the marabouts. Like some other religious traditions, this has substantially decreased over the twentieth century. A network of zaouias traditionally helped proliferate basic literacy and knowledge of Islam in rural regions.


          


          History


          After the end of the Ice Age about ten thousand years ago, when the Sahara dried up, contact between the Maghreb and sub-Saharan Africa was extremely limited. Arab expansion and the spread of Islam pushed the development of trans-Saharan trade. While restricted due to the cost and dangers, the trade was important and highly profitable. Peoples traded in such goods as salt, gold, ivory, and slaves available from the Sahel regions.


          Paleo-anthropological evidence suggests that originally most of the Maghreb was inhabited by " Caucasoid" Cro-Magnoids ( Iberomaurusians) in the north. Later, about 8000 BC, "Caucasoid" speakers of northern Afro-Asiatic languages, such as Berber, came from the east, at least since the Capsian culture.


          Many ports along the Maghreb coast were occupied by Phoenicians, particularly Carthaginians. With the defeat of Carthage, Rome took over many of these ports, and ultimately it took control of the entire Maghreb north of the Atlas Mountains. Remaining outside its control were only some of the most mountainous regions like the Moroccan Rif.


          The Arabs reached the Maghreb in early Umayyad times. Their control over it was quite weak. Various Islamic "heresies", such as the Ibadis and the Shia, adopted by some Berbers, quickly threw off Caliphal control in the name of their interpretations of Islam.


          The Arabic language became widespread only later, as a result of the invasion of the Banu Hilal (unleashed, ironically, by the Berber Fatimids in punishment for their Zirid clients' defection) in the 1100s. Throughout this period, the Maghreb most often was divided into three states roughly corresponding to modern Morocco, western Algeria, and eastern Algeria and Tunisia. The region was occasionally briefly unified, as under the Almohads, and briefly under the Hafsids).


          After the Middle Ages, the Ottoman Empire loosely controlled the area east of Morocco. After the 19th century, areas of the Maghreb were colonized by France, Spain and later Italy.


          Today more than two and a half million Maghrebin immigrants live in France, especially from Algeria. In addition, there are many more French of Maghrebin origin.


          


          Maghrebi traders in Jewish history


          In the tenth century, as the social and political environment in Baghdad became increasingly hostile to Jews, many Jewish traders emigrated to the Maghreb, especially Tunisia. Over the following two or three centuries, such Jewish traders became known as the Maghribis, a distinctive social group who traveled throughout the Mediterranean World. They passed this identification on from father to son.


          


          Ecoregions of the Maghreb


          The Maghreb is divided into a Mediterranean climate region in the north, and the arid Sahara to the south. The Magreb's variations in elevation, rainfall, temperature, and soils give rise to distinct communities of plants and animals. The World Wide Fund for Nature (WWF) identifies several distinct ecoregions in the Maghreb.


          


          Mediterranean Maghreb


          The portions of the Maghreb between the Atlas Mountains and the Mediterranean Sea, along with coastal Tripolitania and Cyrenaica in Libya, are home to Mediterranean forests, woodlands, and shrub. These ecoregions share many species of plants and animals with other portions of Mediterranean Basin. The southern extent of the Mediterranean Maghreb corresponds with the 100 mm isohyet, or the southern range of the European Olive (Olea europea) and Esparto Grass (Stipa tenacissima).


          
            	Mediterranean acacia-argania dry woodlands and succulent thickets (Morocco, Canary Islands (Spain), Western Sahara)


            	Mediterranean dry woodlands and steppe (Algeria, Egypt, Libya, Morocco, Tunisia)


            	Mediterranean woodlands and forests (Algeria, Libya, Morocco, Tunisia)


            	Mediterranean conifer and mixed forests (Algeria, Morocco, Tunisia, Spain)


            	Mediterranean High Atlas juniper steppe (Morocco)

          


          


          Saharan Maghreb


          The Sahara extends across northern Africa from the Atlantic Ocean to the Red Sea. Its centre is hyper-arid and supports little plant or animal life, but the northern portion of the desert receives occasional winter rains, while the strip along the Atlantic coast receives moisture from marine fog, which nourish a greater variety of plants and animals. The northern edge of the Sahara corresponds to the 100 mm isohyet, which is also the northern range of the Date Palm (Phoenix dactylifera).


          
            	North Saharan steppe and woodlands: This ecoregion lies along the northern edge of the Sahara, next to the Mediterranean forests, woodlands, and shrub ecoregions of the Mediterranean Maghreb and Cyrenaica. Winter rains sustain shrublands and dry woodlands that form a transition between the Mediterranean climate regions to the north and the hyper-arid Sahara proper to the south. It covers 1,675,300 square kilometers (646,800 square miles) in Algeria, Egypt, Libya, Mauritania, Morocco, Tunisia, and Western Sahara.


            	Atlantic coastal desert: The Atlantic coastal desert occupies a narrow strip along the Atlantic coast, where fog generated offshore by the cool Canary Current provides sufficient moisture to sustain a variety of lichens, succulents, and shrubs. It covers 39,900 square kilometers (15,400 square miles) in Western Sahara and Mauritania.


            	Sahara desert: This ecoregion covers the hyper-arid central portion of the Sahara where rainfall is minimal and sporadic. Vegetation is rare, and this ecoregion consists mostly of sand dunes ( erg), stone plateaus ( hamada), gravel plains (reg), dry valleys ( wadi), and salt flats. It covers 4,639,900 square kilometers (1,791,500 square miles) of Algeria, Chad, Egypt, Libya, Mali, Mauritania, Niger, and Sudan.


            	Saharan halopytics: Seasonally-flooded saline depressions in the Maghreb are home to halophytic, or salt-adapted, plant communities. The Saharan halophytics cover 54,000 square kilometers (20,800 square miles), including Tunisian salt lakes of central Tunisia, Chott Melghir in Algeria, and other areas of Egypt, Algeria, Mauritania, and Western Sahara.

          


          


          Modern territories of the Maghreb


          
            	Algeria


            	Ceuta (a Spanish exclave)


            	Libya


            	Mauritania


            	Melilla (a Spanish exclave)


            	Morocco


            	Tunisia


            	Western Sahara (claimed by Morocco)

          


          


          Medieval regions of the Maghreb


          
            	Ifriqiya


            	Djerid


            	Sous


            	Zab


            	Hodna


            	Rif


            	Maghreb al-Awsat (Central Maghreb)


            	Morocco (Maghreb al-Aqsa)


            	Tamesna


            	Tripolitania

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Maghreb"
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        Magic square


        
          

          In recreational mathematics, a magic square of order n is an arrangement of n numbers, usually distinct integers, in a square, such that the n numbers in all rows, all columns, and both diagonals sum to the same constant. A normal magic square contains the integers from 1 to n. The term "magic square" is also sometimes used to refer to any of various types of word square.


          Normal magic squares exist for all orders n  1 except n = 2, although the case n = 1 is trivialit consists of a single cell containing the number 1. The smallest nontrivial case, shown below, is of order 3.


          [image: Image:Magicsquareexample.svg]


          The constant sum in every row, column and diagonal is called the magic constant or magic sum, M. The magic constant of a normal magic square depends only on n and has the value


          
            	[image: M(n) = \frac{n^3+n}{2}.]

          


          For normal magic squares of order n = 3, 4,5, , the magic constants are:


          
            	15, 34, 65, 111, 175, 260,  (sequence A006003 in OEIS).

          


          


          History of magic squares


          


          The Lo Shu square (33 magic square)


          Chinese literature dating from as early as 650 BC tells the legend of Lo Shu or "scroll of the river Lo". In ancient China, there was a huge flood. The people tried to offer some sacrifice to the river god of one of the flooding rivers, the Lo river, to calm his anger. Then, there emerged from the water a turtle with a curious figure/pattern on its shell; there were circular dots of numbers that were arranged in a three by three nine-grid pattern such that the sum of the numbers in each row, column and diagonal was the same: 15. This number is also equal to the number of days in each of the 24 cycles of the Chinese solar year. This pattern, in a certain way, was used by the people in controlling the river.
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          The Lo Shu Square, as the magic square on the turtle shell is called, is the unique normal magic square of order three in which 1 is at the bottom and 2 is in the upper right corner. Every normal magic square of order three is obtained from the Lo Shu by rotation or reflection.


          The Square of Lo Shu is also referred to as the Magic Square of Saturn or Cronos. Its numerical value is obtained from the workings of the I Ching when the Trigrams are placed in an order given in the first river map, the Ho Tu or Yellow River. The Ho Tu produces 4 squares of Hexagrams 8 x 8 in its outer values of 1 to 6, 2 to 7, 3 to 8, and 4 to 9, and these outer squares can then be symmetrically added together to give an inner central square of 5 to 10. The central values of the Ho Tu are those of the Lo Shu (so they work together), since in the total value of 15 x 2 (light and dark) is found the number of years in the cycle of equinoctial precession (12,960 x 2 = 25,920). The Ho Tu produces a total of 40 light and 40 dark numbers called the days and nights (the alternations of light and dark), and a total of 8 x 8 x 8 Hexagrams whose opposite symmetrical addition equals 8640, therefore each value of a square is called a season as it equals 2160. 8640 is the number of hours in a 360-day year, and 2160 years equals an aeon (12 aeons = 25,920 yrs).


          To validate the values contained in the 2 river maps (Ho Tu and Lo Shu) the I Ching provides numbers of Heaven and Earth that are the 'Original Trigrams' (father and mother) from 1 to 10. Heaven or a Trigram with all unbroken lines (light lines - yang) have odd numbers 1,3,5,7,9, and Earth a Trigram with all broken lines have even numbers 2,4,6,8,10. If each of the Trigram's lines is given a value by multiplying the numbers of Heaven and Earth, then the value of each line in Heaven 1 would be 1 + 2 + 3 = 6, and its partner in the Ho Tu of Earth 6 would be 6 + 12 + 18 = 36, these 2 'Original Trigrams' thereby produce 6 more Trigrams (or children in all their combinations) -- and when the sequences of Trigrams are placed at right angles to each other they produce an 8 x 8 square of Hexagrams (or cubes) that each have 6 lines of values. From this simple point the complex structure of the maths evolves as a hexadecimal progression, and it is the hexagon that is the link to the turtle or tortoise shell. In Chinese texts of the I Ching the moon is symbolic of water (darkness) whose transformations or changes create the light or fire - the dark value 6 creates the light when its number is increased by 1. This same principle can be found in ancient calendars such as the Egyptian, as the 360 day year of 8640 hrs was divided by 72 to produce the 5 extra days or 120 hours on which the gods were born. It takes 72 years for the heavens to move 1 degree through its Precession.


          


          Cultural significance of magic squares


          Magic squares have fascinated humanity throughout the ages, and have been around for over 4,000 years. They are found in a number of cultures, including Egypt and India, engraved on stone or metal and worn as talismans, the belief being that magic squares had astrological and divinatory qualities, their usage ensuring longevity and prevention of diseases.


          The Kubera-Kolam is a floor painting used in India which is in the form of a magic square of order three. It is essentially the same as the Lo Shu Square, but with 19 added to each number, giving a magic constant of 72.
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          Arabia


          Magic squares were known to Arabian mathematicians, possibly as early as the 7th century, when the Arabs got into contact with Indian or South Asian culture, and learned Indian mathematics and astronomy, including other aspects of combinatorial mathematics. It has also been suggested that the idea came via China. The first magic squares of order 5 and 6 appear in an encyclopedia from Baghdad circa 983 AD, the Rasa'il Ihkwan al-Safa (the Encyclopedia of the Brethern of Purity); simpler magic squares were known to several earlier Arab mathematicians.


          The Arab mathematician Ahmad al-Buni, who worked on magic squares around 1200 A.D., attributed mystical properties to them, although no details of these supposed properties are known. There are also references to the use of magic squares in astrological calculations, a practice that seems to have originated with the Arabs.


          


          India


          A well known early magic square in India is found in Khajuraho in the Parshvanath Jain temple. It dates from 10th century .
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          This is referred to as the Chautisa Yantra, since each sub-square sums to 34.


          


          Europe


          In 1300, building on the work of the Arab Al-Buni, Greek Byzantine scholar Manuel Moschopoulos wrote a mathematical treatise on the subject of magic squares, leaving out the mysticism of his predecessors. Moschopoulos is thought to be the first Westerner to have written on the subject. In the 1450s the Italian Luca Pacioli studied magic squares and collected a large number of examples.


          In about 1510 Heinrich Cornelius Agrippa wrote De Occulta Philosophia, drawing on the Hermetic and magical works of Marsilio Ficino and Pico della Mirandola, and in it he expounded on the magical virtues of seven magical squares of orders 3 to 9, each associated with one of the astrological planets. This book was very influential throughout Europe until the counter-reformation, and Agrippa's magic squares, sometimes called Kameas, continue to be used within modern ceremonial magic in much the same way as he first prescribed.
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            [image: The derivation of the sigil of Hagiel, the planetary intelligence of Venus, drawn on the magic square of Venus. Each Hebrew letter provides a numerical value, giving the vertices of the sigil.]

            
              The derivation of the sigil of Hagiel, the planetary intelligence of Venus, drawn on the magic square of Venus. Each Hebrew letter provides a numerical value, giving the vertices of the sigil.
            

          


          The most common use for these Kameas is to provide a pattern upon which to construct the sigils of spirits, angels or demons; the letters of the entity's name are converted into numbers, and lines are traced through the pattern that these successive numbers make on the kamea. In a magical context, the term magic square is also applied to a variety of word squares or number squares found in magical grimoires, including some that do not follow any obvious pattern, and even those with differing numbers of rows and columns. They are generally intended for use as talismans. For instance the following squares are: The Sator square, one of the most famous magic squares found in a number of grimoires including the Key of Solomon; a square "to overcome envy", from The Book of Power; and two squares from The Book of the Sacred Magic of Abramelin the Mage, the first to cause the illusion of a superb palace to appear, and the second to be worn on the head of a child during an angelic invocation:
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          Albrecht Drer's magic square


          
            [image: Detail of Melencolia I]

            
              Detail of Melencolia I
            

          


          The order-4 magic square in Albrecht Drer's engraving Melencolia I is believed to be the first seen in European art. It is very similar to Yang Hui's square, which was created in China about 250 years before Drer's time. The sum 34 can be found in the rows, columns, diagonals, each of the quadrants, the centre four squares, the corner squares, the four outer numbers clockwise from the corners (3+8+14+9) and likewise the four counter-clockwise (the locations of four queens in the two solutions of the 4 queens puzzle ), the two sets of four symmetrical numbers (2+8+9+15 and 3+5+12+14) and the sum of the middle two entries of the two outer columns and rows (e.g. 5+9+8+12), as well as several kite-shaped quartets, e.g. 3+5+11+15; the two numbers in the middle of the bottom row give the date of the engraving: 1514. Drer's Melencolia I plays a key role in The Art Thief, a novel by Noah Charney (Atria, 2007).
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          The Sagrada Famlia magic square


          
            [image: A magic square on the Sagrada Fam�lia church fa�ade.]

            
              A magic square on the Sagrada Famlia church faade.
            

          


          The Passion faade of the Sagrada Famlia church in Barcelona, designed by sculptor Josep Subirachs, features a 44 magic square:


          The magic constant of the square is 33, the age of Jesus at the time of the Passion. Structurally, it is very similar to the Melancholia magic square, but it has had the numbers in four of the cells reduced by 1.
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          While having the same pattern of summation, this is not a normal magic square as above, as two numbers (10 and 14) are duplicated and two (12 and 16) are absent, failing the 1n rule.


          


          Types of magic squares and their construction


          There are many ways to construct magic squares, but the standard (and most simple) way is to follow certain configurations/formulas which generate regular patterns. Magic squares exist for all values of n, with only one exception - it is impossible to construct a magic square of order 2. Magic squares can be classified into three types: odd, doubly even (n divisible by four) and singly even (n even, but not divisible by four). Odd and doubly even magic squares are easy to generate; the construction of singly even magic squares is more difficult but several methods exist, including the LUX method for magic squares (due to John Horton Conway) and the Strachey method for magic squares.


          Group theory was also used for constructing new magic squares of a given order from one of them, please see .


          
            [image: ]


            
              Unsolved problems in mathematics: How many nn magic squares for n>5?
            

          


          The number of different nn magic squares for n from 1 to 5, not counting rotations and reflections:


          
            	1, 0, 1, 880, 275305224 (sequence A006052 in OEIS).

          


          The number for n = 6 has been estimated to 1.77451019.


          


          A method for constructing a magic square of odd order


          Starting from the central column of the first row with the number 1, the fundamental movement for filling the squares is diagonally up and right, one step at a time. If a filled square is encountered, one moves vertically down one square instead, then continuing as before. When a move would leave the square, it is wrapped around to the last row or first column, respectively.


          Similar patterns can also be obtained by starting from other squares.
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          The following formulae help construct magic squares of odd order
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                    	[image: \frac{n^2}{2}+ 0.5]

                    	[image: \left(\frac{n^2}{2}+ 0.5 \right) n]
                  

                

              
            

          


          * Square roots are easier to calculate than cubic roots


          Example:
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                    	25

                    	13

                    	65
                  

                

              
            

          


          The "Middle Number" is always in the diagonal bottom left to top right.

          The "Last Number" is always opposite the number 1 in an outside column or row.


          


          A method of constructing a magic square of doubly even order


          Doubly even means that n is an even multiple of an even integer; or 4p, where p is an integer. eg 4, 8, 12


          Generic pattern


          All the numbers are written in order from right to left across each row in turn, starting from the top left hand corner. Numbers are then either retained in the same place or interchanged with their diametrically opposite numbers in a certain regular pattern. In the magic square of order four, the numbers in the four central squares and one square at each corner are retained in the same place and the others are interchanged with their diametrically opposite numbers.


          A construction of a magic square of order 4


          Go left to right through the square filling counting and filling in on the diagonals only. Then continue by going left to right from the top left of the table and fill in counting down from 16 or n. As shown below.
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          The medjig-method of constructing magic squares of even order n>4


          This playful method is based on a 2006 published mathematical game called medjig (author: Willem Barink, editor: Philos-Spiele). The pieces of the medjig puzzle are squares divided in four quadrants on which the numbers 0, 1, 2 and 3 are dotted in all sequences. There are 18 squares, every sequence occurs 3 times. The aim of the puzzle is to take 9 squares out of the collection and arrange them in a 3 x 3 "medjig-square" in such a way that the series, columns and diagonals formed by the quadrants, show the sum of 9.


          The medjig way of construction of a magic square of order 6 goes as follows. Arrange a 3 x 3 medjig square (for convenience this time you may choose unlimited from the whole collection). Then take the well-known classic 3 x 3 magic square and divide all fields of it in four quadrants. Next fill these quadrants with the original number and its three modulo-9 numbers up to 36, following the pattern of the medjig-solution. Doing so, the original field with the number 8 yields the four subfields with the numbers 8 (= 8 + 0x9), 17 (= 8 + 1x9), 26 (= 8 + 2x9) and 35 (= 8 + 3x9), the field with the number 3 yields the numbers 3, 12, 21 and 30, etc See illustration below.


          
            
              
                	
                  
                    
                      	Order 3
                    


                    
                      	8

                      	1

                      	6
                    


                    
                      	3

                      	5

                      	7
                    


                    
                      	4

                      	9

                      	2
                    

                  

                

                	
                  
                    
                      	Medjig 3 x 3
                    


                    
                      	2

                      	3

                      	0

                      	2

                      	0

                      	2
                    


                    
                      	1

                      	0

                      	3

                      	1

                      	3

                      	1
                    


                    
                      	3

                      	1

                      	1

                      	2

                      	2

                      	0
                    


                    
                      	0

                      	2

                      	0

                      	3

                      	3

                      	1
                    


                    
                      	3

                      	2

                      	2

                      	0

                      	0

                      	2
                    


                    
                      	0

                      	1

                      	3

                      	1

                      	1

                      	3
                    

                  

                

                	
                  
                    
                      	Order 6
                    


                    
                      	26

                      	35

                      	1

                      	19

                      	6

                      	24
                    


                    
                      	17

                      	8

                      	28

                      	10

                      	33

                      	15
                    


                    
                      	30

                      	12

                      	14

                      	23

                      	25

                      	7
                    


                    
                      	3

                      	21

                      	5

                      	32

                      	34

                      	16
                    


                    
                      	31

                      	22

                      	27

                      	9

                      	2

                      	20
                    


                    
                      	4

                      	13

                      	36

                      	18

                      	11

                      	29
                    

                  

                
              

            

          


          The same way you can construct a magic square of order 8. You first have to construct a 4 x 4 medjig solution (sum of all series, columns and diagonals 12). And then enlarge e.g. the well-known Drer 4 x 4 magic square modulo-16 to 64. For the construction of a magic square of order 10 you have to arrange a 5 x 5 medjig solution, for which two sets of medjig pieces are needed. For the order 12 you can simply duplicate horizontally and vertically a 3 x 3 medjig solution and then enlarge modulo-36 to 144 the order 6 magic square made above. Order 16 goes the same way.


          


          The construction of panmagic squares


          Any number p in the order-n square can be uniquely written in the form p = an + r, with r chosen from {1,...,n}. Note that due to this restriction, a and r are not the usual quotient and remainder of dividing p by n. Consequently the problem of constructing can be split in two problems easier to solve. So, construct two matching square grids of order n satisfying panmagic properties, one for the a-numbers (0,.,n-1), and one for the r-numbers (1,.,n). This requires a lot of puzzling, but can be done. When successful, combine them into one - panmagic - square. Van den Essen and many others supposed this was also the way the great Benjamin Franklin (1706-1790) constructed his famous franklin squares. Three panmagic squares are shown below. The first two squares have been constructed April 2007 by Barink, the third one is some years older, and comes from Donald Morris, who used, as he supposes, the franklin way of construction.


          
            
              
                	
                  
                    
                      	Order 8, sum 260
                    


                    
                      	62

                      	4

                      	13

                      	51

                      	46

                      	20

                      	29

                      	35
                    


                    
                      	5

                      	59

                      	54

                      	12

                      	21

                      	43

                      	38

                      	28
                    


                    
                      	52

                      	14

                      	3

                      	61

                      	36

                      	30

                      	19

                      	45
                    


                    
                      	11

                      	53

                      	60

                      	6

                      	27

                      	37

                      	44

                      	22
                    


                    
                      	64

                      	2

                      	15

                      	49

                      	48

                      	18

                      	31

                      	33
                    


                    
                      	7

                      	57

                      	56

                      	10

                      	23

                      	41

                      	40

                      	26
                    


                    
                      	50

                      	16

                      	1

                      	63

                      	34

                      	32

                      	17

                      	47
                    


                    
                      	9

                      	55

                      	58

                      	8

                      	25

                      	39

                      	42

                      	24
                    

                  

                

                	
                  
                    
                      	Order 12, sum 870
                    


                    
                      	138

                      	8

                      	17

                      	127

                      	114

                      	32

                      	41

                      	103

                      	90

                      	56

                      	65

                      	79
                    


                    
                      	19

                      	125

                      	140

                      	6

                      	43

                      	101

                      	116

                      	30

                      	67

                      	77

                      	92

                      	54
                    


                    
                      	128

                      	18

                      	7

                      	137

                      	104

                      	42

                      	31

                      	113

                      	80

                      	66

                      	55

                      	89
                    


                    
                      	5

                      	139

                      	126

                      	20

                      	29

                      	115

                      	102

                      	44

                      	53

                      	91

                      	78

                      	68
                    


                    
                      	136

                      	10

                      	15

                      	129

                      	112

                      	34

                      	39

                      	105

                      	88

                      	58

                      	63

                      	81
                    


                    
                      	21

                      	123

                      	142

                      	4

                      	45

                      	99

                      	118

                      	28

                      	69

                      	75

                      	94

                      	52
                    


                    
                      	130

                      	16

                      	9

                      	135

                      	106

                      	40

                      	33

                      	111

                      	82

                      	64

                      	57

                      	87
                    


                    
                      	3

                      	141

                      	124

                      	22

                      	27

                      	117

                      	100

                      	46

                      	51

                      	93

                      	76

                      	70
                    


                    
                      	134

                      	12

                      	13

                      	131

                      	110

                      	36

                      	37

                      	107

                      	86

                      	60

                      	61

                      	83
                    


                    
                      	23

                      	121

                      	144

                      	2

                      	47

                      	97

                      	120

                      	26

                      	71

                      	73

                      	96

                      	50
                    


                    
                      	132

                      	14

                      	11

                      	133

                      	108

                      	38

                      	35

                      	109

                      	84

                      	62

                      	59

                      	85
                    


                    
                      	1

                      	143

                      	122

                      	24

                      	25

                      	119

                      	98

                      	48

                      	49

                      	95

                      	74

                      	72
                    

                  

                

                	
                  
                    
                      	Order 12, sum 870
                    


                    
                      	1

                      	120

                      	121

                      	48

                      	85

                      	72

                      	73

                      	60

                      	97

                      	24

                      	25

                      	144
                    


                    
                      	142

                      	27

                      	22

                      	99

                      	58

                      	75

                      	70

                      	87

                      	46

                      	123

                      	118

                      	3
                    


                    
                      	11

                      	110

                      	131

                      	38

                      	95

                      	62

                      	83

                      	50

                      	107

                      	14

                      	35

                      	134
                    


                    
                      	136

                      	33

                      	16

                      	105

                      	52

                      	81

                      	64

                      	93

                      	40

                      	129

                      	112

                      	9
                    


                    
                      	8

                      	113

                      	128

                      	41

                      	92

                      	65

                      	80

                      	53

                      	104

                      	17

                      	32

                      	137
                    


                    
                      	138

                      	31

                      	18

                      	103

                      	54

                      	79

                      	66

                      	91

                      	42

                      	127

                      	114

                      	7
                    


                    
                      	5

                      	116

                      	125

                      	44

                      	89

                      	68

                      	77

                      	56

                      	101

                      	20

                      	29

                      	140
                    


                    
                      	139

                      	30

                      	19

                      	102

                      	55

                      	78

                      	67

                      	90

                      	43

                      	126

                      	115

                      	6
                    


                    
                      	12

                      	109

                      	132

                      	37

                      	96

                      	61

                      	84

                      	49

                      	108

                      	13

                      	36

                      	133
                    


                    
                      	135

                      	34

                      	15

                      	106

                      	51

                      	82

                      	63

                      	94

                      	39

                      	130

                      	111

                      	10
                    


                    
                      	2

                      	119

                      	122

                      	47

                      	86

                      	71

                      	74

                      	59

                      	98

                      	23

                      	26

                      	143
                    


                    
                      	141

                      	28

                      	21

                      	100

                      	57

                      	76

                      	69

                      	88

                      	45

                      	124

                      	117

                      	4
                    

                  

                
              

            

          


          The order 8 square satisfies all panmagic properties, including the franklin ones. It consists of 4 perfectly panmagic 4x4 units. Note that both order 12 squares show the property that any row or column can be divided in three parts having a sum of 290 (= 1/3 of the total sum of a row or column). This property compensates the absence of the more standard panmagic franklin property that any 1/2 row or column shows the sum of 1/2 of the total. For the rest the order 12 squares differ a lot.The Barink 12x12 square is composed of 9 perfectly panmagic 4x4 units, moreover any 4 consecutive numbers starting on any odd place in a row or column show a sum of 290. The Morris 12x12 square lacks these properties, but on the contrary shows constant franklindiagonals. For a better understanding of the constructing decompose the squares as described above, and see how it was done. And note the difference between the Barink constructions on the one hand, and the Morris/Franklin construction on the other hand.


          In the book Mathematics in the Time-Life Science Library Series, magic squares by Euler and Franklin are shown. Franklin designed this one so that any four-square subset (any four contiguous squares that form a larger square, or any four squares equidistant from the centre) total 130. In Euler's square, the rows and columns each total 260, and halfway they total 130--and a chess knight, making its L-shaped moves on the square, can touch all 64 boxes in consecutive numerical order.


          


          The construction of a magic square using genetic algorithms


          A magic square can be constructed using genetic algorithms . This is an elegant trial and error process in which an initial population of magic squares with random values are generated. The fitnesses of these individual magic square are calculated based on the "flatness" of the magic square, that is, the degree of deviation in the sums of the rows, columns, and diagonals. The population of magic squares will interbreed (exchange values) in a manner coherent to genetics, based on the fitness score of the magic squares. Thus, magic squares with a higher fitness score will have a higher likelihood of reproducing. In the interbreeding process where the magic squares exchange their values, a mutation factor is introduced, imitating genetic mutation in nature. This mutation will be included or naturally excluded from the solution depending on their contribution to the fitness of the magic square. The next generation of the magic square population is again calculated for their fitness, and this process continues until a solution has been found.


          


          Generalizations


          


          Extra constraints


          Certain extra restrictions can be imposed on magic squares. If not only the main diagonals but also the broken diagonals sum to the magic constant, the result is a panmagic square. If raising each number to certain powers yields another magic square, the result is a bimagic, a trimagic, or, in general, a multimagic square.


          


          Different constraints


          Sometimes the rules for magic squares are relaxed, so that only the rows and columns but not necessarily the diagonals sum to the magic constant. In heterosquares and antimagic squares, the 2n+2 sums must all be different.


          


          Other operations


          Instead of adding the numbers in each row, column and diagonal, one can apply some other operation. For example, a multiplicative magic square has a constant product of numbers.


          
            
              
                	
                  
                    
                      	M = 216
                    


                    
                      	2

                      	9

                      	12
                    


                    
                      	36

                      	6

                      	1
                    


                    
                      	3

                      	4

                      	18
                    

                  

                

                	
                  
                    
                      	M = 6720
                    


                    
                      	1

                      	6

                      	20

                      	56
                    


                    
                      	40

                      	28

                      	2

                      	3
                    


                    
                      	14

                      	5

                      	24

                      	4
                    


                    
                      	12

                      	8

                      	7

                      	10
                    

                  

                
              

            

          


          


          Other magic shapes


          Other shapes than squares can be considered, resulting, for example, in magic stars and magic hexagons. Going up in dimension results in magic cubes, magic tesseracts and other magic hypercubes.


          Edward Shineman, an internationally renowned magic shape constructionist, has developed yet another design in the shape of magic diamonds. He has made many of these for commemorative and historical purposes, and has also experimented with other self-contained double rectangle/square combinations, L-shaped "lightening" figures, and more. The diamonds have been made in honour of events and people ranging from Tiger Woods to Ronald Reagan, from Cornell University anniversary's to special family birthdays. Several of his works have been featured in magic square books, as well as multiple publications in The Journal of Recreational Mathematics. An array of his magical contributions can be found at eds-magic-squares.com.


          


          Combined extensions


          One can combine two or more of the above extensions, resulting in such objects as multiplicative multimagic hypercubes. Little seems to be known about this subject.


          


          Related problems


          Over the years, many mathematicians, including Euler and Cayley have worked on magic squares, and discovered fascinating relations.


          


          Magic square of primes


          Rudolf Ondrejka (1928-2001) discovered the following 3x3 magic square of primes, in this case nine Chen primes:


          
            
              	17

              	89

              	71
            


            
              	113

              	59

              	5
            


            
              	47

              	29

              	101
            

          


          The Green-Tao theorem implies that there are arbitrarily large magic squares consisting of primes.


          


          n-Queens problem


          In 1992, Demirrs, Rafraf, and Tanik published a method for converting some magic squares into N-queens solutions, and vice versa.


          


          Date magic square


          A date magic square is a 44 magic square in which the numbers in a given date (for example, April 15, 1707) are used to construct the first row (4, 15, 17, 07). The magic constant (M) of a 44 'normal' magic square is 34. If the four numbers in a date don't add up to 34, we cannot construct a 'normal' magic square for that date. In the above example, M=43:


          
            
              	4

              	15

              	17

              	07
            


            
              	5

              	19

              	13

              	6
            


            
              	20

              	9

              	2

              	12
            


            
              	14

              	0

              	11

              	18
            

          


          The only difference between a magic square and a date magic square is that, in a date magic square repetition of numbers is not allowed in any row except the first one, whereas in a 'normal' magic square, repetition is not allowed in any row.


          


          Number/Word Magic Square


          A Number/Word combination magic square is constructed using the following three rules:


          
            	Make a normal magic square of order 3 using any numbers.


            	Count the number of letters in each number and replace the number with this count.


            	The new square must also be magic.

          


          An example of such a square is shown below:


          
            
              
                	
                  
                    
                      	Sum = 45
                    


                    
                      	5

                      	22

                      	18
                    


                    
                      	28

                      	15

                      	2
                    


                    
                      	12

                      	8

                      	25
                    

                  

                

                	
                  
                    
                      	Words
                    


                    
                      	five

                      	twenty two

                      	eighteen
                    


                    
                      	twenty eight

                      	fifteen

                      	two
                    


                    
                      	twelve

                      	eight

                      	twenty five
                    

                  

                

                	
                  
                    
                      	Sum = 21
                    


                    
                      	4

                      	9

                      	8
                    


                    
                      	11

                      	7

                      	3
                    


                    
                      	6

                      	5

                      	10
                    

                  

                
              

            

          


          


          Tarry-Escott problem


          By a strange coincidence, the 33 magic square contains a solution to the Tarry-Escott problem.


          
            
              	4

              	9

              	2
            


            
              	3

              	5

              	7
            


            
              	8

              	1

              	6
            

          


          Prepare two number sets from the above magic square by combining numbers of last rows and last columns in the clockwise and anticlockwise directions:


          
            	{492, 276, 618, 834}


            	{294, 438, 816, 672}.

          


          Tarry-Escott Solution:


          
            	4921 + 2761 + 6181 + 8341 = 2941 + 4381 + 8161 + 6721

          


          
            	4922 + 2762 + 6182 + 8342 = 2942 + 4382 + 8162 + 6722

          


          
            	4923 + 2763 + 6183 + 8343 = 2943 + 4383 + 8163 + 6723.

          


          


          Magic Squares in contemporary literature


          In Chapter 2 of The Great Brain is Back by John D. Fitzgerald, Tom, alias the "Great Brain", remembers having been told by a teacher about a magic square. After working on it for three days, he comes up with the Order 3, Sum 15 square. He then sets up the "numbers game", rounding up his friends and explaining the concept, charging 10 cents to play with a 50 cent prize for anyone who can solve it within two days, handing out a sheet with the 3*3 grid and the numbers one through nine to every player, and giving permission to all participants to get the help of their parents. Thinking it will be easy, all 20 kids present including his brother John (the narrator) opt to play and give him a dime. John shows it to their father, the only college graduate in town. His father explains that the first thing to do is to make a list of all the combinations of three numbers from 1 to 9 which total 15, excluding those in which one number is used more than once. Then (showing a lack of expertise on the subject) he says you have to "keep trying the different combinations until you get the right answer." John makes the list, and spends every free moment he has over the next two days trying to put the combinations together, without success. His father tells him to do it by elimination and start with the three squares in the middle, but does not elaborate. After two days, no one has solved it, and some believe that it can't be done. But when the deadline passes and there are no winners, Tom reveals the answer.


          In Steve Martin's novel The Pleasure of My Company, the main character Daniel Pecan Cambridge builds magic squares as a way to relax.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Magic_square"
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        Maglev (transport)


        
          

          
            [image: Transrapid Shanghai Maglev Train stopping at terminus Longyang Road station]

            
              Transrapid Shanghai Maglev Train stopping at terminus Longyang Road station
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              Transrapid Shanghai Maglev Train
            

          


          
            [image: Inside the Shanghai Transrapid maglev]

            
              Inside the Shanghai Transrapid maglev
            

          


          
            [image: Inside the Shanghai Transrapid maglev VIP section]

            
              Inside the Shanghai Transrapid maglev VIP section
            

          


          A maglev, or magnetically levitating train is a form of transportation that suspends, guides and (usually) propels vehicles, predominantly trains, using magnetic forces. This method has the potential to be faster, quieter and smoother than wheeled mass transit systems, potentially reaching velocities comparable to turboprop and jet aircraft (900 km/h, 600 mph).


          The highest recorded speed of a maglev train is 581 km/h (361 mph), achieved in Japan in 2003, 6 km/h faster than the conventional TGV speed record.


          


          History


          In the 1960s, Great Britain held the lead in maglev research; Eric Laithwaite, Professor of Heavy Electrical Engineering at Imperial College, developed a functional maglev passenger vehicle. It weighed 1 ton (1 tonne) and could carry four passengers. Additional funding for his work was also provided by British Rail, the British Transport Commission, Manchester University, Surrey University and the Wolfson Foundation. His maglev had one mile (1.6 km) of track and was thoroughly tested, but his research was cut off in 1973 due to lack of funding; and his progress was not sufficient. British Rail also set up a Maglev Experimental Centre at their Railway Technical Centre based at Derby.


          In the 1970s, Germany and Japan also began research and after some failures both nations developed mature technologies in the 1990s.


          


          First patents


          High speed transportation patents would be granted to various inventors throughout the world. Early United States patents for a linear motor propelled train were awarded to the inventor, Alfred Zehden (German). The inventor would gain ( June 21, 1902) and ( August 21, 1907). In 1907, another early electromagnetic transportation system was developed by F. S. Smith. A series of German patents for magnetic levitation trains propelled by linear motors were awarded to Hermann Kemper between 1937 and 1941. An early modern type of maglev train was described in , Magnetic system of transportation, by G. R. Polgreen ( August 25, 1959). The first use of "maglev" in a United States patent was in "Magnetic levitation guidance" by Canadian Patents and Development Limited.


          


          Upton, NY, 1968


          In 1961, when he was delayed during rush hour traffic on the Throgs Neck Bridge, James Powell, a researcher at Brookhaven National Laboratory (BNL), thought of using magnetically levitated transportation to solve the traffic problem. Powell and BNL colleague Gordon Danby jointly worked out a MagLev concept using static magnets mounted on a moving vehicle to induce electrodynamic lifting and stabilizing forces in specially shaped loops on a guideway. The two researchers obtained a patent on the technology in 1968.


          


          Hamburg, Germany 1979


          There is conflict in this information. Transrapid 05 was the first maglev train with longstator propulsion licensed for passenger transportation. In 1979 a 908 m track was open in Hamburg for the first International Transportation Exhibition (IVA 79). There was so much interest that operation had to be extended three months after exhibition finished, after carrying more than 50,000 passengers. It was reassembled in Kassel in 1980.


          


          Birmingham, England 19841995


          The world's first commercial automated system was a low-speed maglev shuttle that ran from the airport terminal of Birmingham International Airport to the nearby Birmingham International railway station from 1984 to 1995. Based on experimental work commissioned by the British government at the British Rail Research Division laboratory at Derby, the length of the track was 600meters (1,969ft), and trains "flew" at an altitude of 15millimeters (0.6in). It was in operation for nearly eleven years, but obsolescence problems with the electronic systems (lack of spare parts) made it unreliable in its later years and it has now been replaced with a cable-drawn system. One of the original cars now sits in part of the airport.


          Several favourable conditions existed when the link was built:


          
            	The British Rail Research vehicle was 3 tons (3 tonne) and extension to the 8 ton (8 tonne) vehicle was easy.


            	Electrical power was easily available.


            	The Airport and rail buildings were suitable for terminal platforms.


            	Only one crossing over a public road was required and no steep gradients were involved


            	Land was owned by the Railway or Airport


            	Local industries and councils were supportive


            	Some Government finance was provided and because of sharing work, the cost per organization was not high.

          


          After the original system closed in 1995, the original guideway lay dormant. The guideway was reused in 2003 when the replacement cable-hauled AirRail Link people mover was opened.


          


          Japan, 1980s


          Maglev speeds on the Miyazaki test track had regularly hit 517 km/h by 1979, but after an accident that destroyed the train, a new design was decided upon. Tests through the 1980s continued in Miyazaki before transferring a far larger and elaborate test track (20 km long) in Yamanashi in the late 1990s.


          In Tsukuba, Japan (1985), the HSST-03 ( Linimo) wins popularity in spite of being 30 km/h slower Tsukuba World Exposition. In Okazaki, Japan (1987), the JR-Maglev took a test ride at the Okazaki exhibition. In Saitama, Japan (1988), the HSST-04-1 was revealed at the Saitama exhibition performed in Kumagaya. Its fastest recorded speed was 30 km/h. In Yokohama, Japan (1989), the HSST-05 acquires a business driver's license at Yokohama exhibition and carries out general test ride driving. Maximum speed 42 km/h.


          


          Vancouver, Canada & Hamburg, Germany 1986-1988


          In Vancouver, Canada (1986), the JR-Maglev took a test ride at holding Vancouver traffic exhibition and runs. In Hamburg, Germany (1988), the TR-07 in international traffic exhibition (IVA88) performed Hamburg.


          


          Berlin, Germany 19891991


          In West Berlin, the M-Bahn was built in the late 1980s. It was a driverless maglev system with a 1.6 km track connecting three stations. Testing in passenger traffic started in August 1989, and regular operation started in July 1991. Although the line largely followed a new elevated alignment, it terminated at the U-Bahn station Gleisdreieck, where it took over a platform that was then no longer in use; it was from a line that formerly ran to East Berlin. After the fall of the Berlin Wall, plans were set in motion to reconnect this line (today's U2). Deconstruction of the M-Bahn line began only two months after regular service began and was completed in February 1992.


          


          Commercial operation


          The first commercial Maglev "people-mover" was officially opened in 1984 in Birmingham, England. It operated on an elevated 600-metre (2,000ft) section of monorail track between Birmingham International Airport and Birmingham International railway station. It ran at 42km/h (26mph) until the system was eventually closed in 1995 due to reliability and design problems.


          The best-known high-speed maglev currently operating commercially is the IOS (initial operating segment) demonstration line of the German built Transrapid train in Shanghai, China that transports people 30km (18.6miles) to the airport in just 7 minutes 20 seconds, achieving a top speed of 431km/h (268mph), averaging 250km/h (150mph).


          Other commercially operating lines exist in Japan, such as the Linimo line. Maglev projects worldwide are being studied for feasibility. In Japan at the Yamanashi test track, current maglev train technology is mature, but costs and problems remain a barrier to development. Alternative technologies are being developed to address those issues.


          


          Technology


          All operational implementations of maglev technology have had minimal overlap with wheeled train technology and have not been compatible with conventional rail tracks. Because they cannot share existing infrastructure, maglevs must be designed as complete transportation systems. The term "maglev" refers not only to the vehicles, but to the railway system as well, specifically designed for magnetic levitation and propulsion.


          There are two primary types of maglev technology:


          
            	electromagnetic suspension (EMS) uses the attractive magnetic force of a magnet beneath a rail to lift the train up.


            	electrodynamic suspension (EDS) uses a repulsive force between two magnetic fields to push the train away from the rail.

          


          Another experimental technology, which was designed, proven mathematically, peer reviewed, and patented, but is yet to be built, is the magnetodynamic suspension (MDS), which uses the attractive magnetic force of a permanent magnet array near a steel track to lift the train and hold it in place.


          


          Electromagnetic suspension


          In current EMS systems, the train levitates above a steel rail while electromagnets, attached to the train, are oriented toward the rail from below. The electromagnets use feedback control to maintain a train at a constant distance from the track, at approximately 15millimeters (0.6in).


          


          Electrodynamic suspension


          
            [image: EDS Maglev Propulsion via propulsion coils]

            
              EDS Maglev Propulsion via propulsion coils
            

          


          In Electrodynamic suspension (EDS), both the rail and the train exert a magnetic field, and the train is levitated by the repulsive force between these magnetic fields. The magnetic field in the train is produced by either electromagnets (as in JR-Maglev) or by an array of permanent magnets (as in Inductrack). The repulsive force in the track is created by an induced magnetic field in wires or other conducting strips in the track.


          At slow speeds, the current induced in these coils and the resultant magnetic flux is not large enough to support the weight of the train. For this reason the train must have wheels or some other form of landing gear to support the train until it reaches a speed that can sustain levitation.


          Propulsion coils on the guideway are used to exert a force on the magnets in the train and make the train move forward. The propulsion coils that exert a force on the train are effectively a linear motor: An alternating current flowing through the coils generates a continuously varying magnetic field that moves forward along the track. The frequency of the alternating current is synchronized to match the speed of the train. The offset between the field exerted by magnets on the train and the applied field create a force moving the train forward.


          


          Pros and cons of different technologies


          Each implementation of the magnetic levitation principle for train-type travel involves advantages and disadvantages. Time will tell us which principle, and whose implementation, wins out commercially.


          
            
              	
                

              
            


            
              	Technology

              	

              	Pros

              	

              	Cons
            


            
              	
                

              
            


            
              	EMS ( Electromagnetic suspension)

              	Magnetic fields inside and outside the vehicle are insignificant; proven, commercially available technology that can attain very high speeds (500 km/h); no wheels or secondary propulsion system needed

              	
                The separation between the vehicle and the guideway must be constantly monitored and corrected by computer systems to avoid collision due to the unstable nature of electromagnetic attraction; due to the system's inherent instability and the required constant corrections by outside systems, vibration issues may occur.

              
            


            
              	
                

              
            


            
              	EDS (Electrodynamic)

              	Onboard magnets and large margin between rail and train enable highest recorded train speeds (581 km/h) and heavy load capacity; has recently demonstrated (December 2005) successful operations using high temperature superconductors in its onboard magnets, cooled with inexpensive liquid nitrogen

              	
                Strong magnetic fields onboard the train would make the train inaccessible to passengers with pacemakers or magnetic data storage media such as hard drives and credit cards, necessitating the use of magnetic shielding; limitations on guideway inductivity limit the maximum speed of the vehicle; vehicle must be wheeled for travel at low speeds; used in JR-Maglev.

              
            


            
              	
                

              
            


            
              	Inductrack System (Permanent Magnet EDS)

              	Failsafe Suspension - no power required to activate magnets; Magnetic field is localized below the car; can generate enough force at low speeds (around 5 km/h) to levitate maglev train; in case of power failure cars slow down on their own safely; Halbach arrays of permanent magnets may prove more cost-effective than electromagnets

              	
                Requires either wheels or track segments that move for when the vehicle is stopped. New technology that is still under development (as of 2008) and as yet has no commercial version or full scale system prototype.

              
            

          


          Neither Inductrack nor the Superconducting EDS are able to levitate vehicles at a standstill, although Inductrack provides levitation down to a much lower speed. Wheels are required for these systems. EMS systems are wheel-less.


          The German Transrapid, Japanese HSST (Linimo), and Korean Rotem EMS maglevs levitate at a standstill, with electricity extracted from guideway using power rails for the latter two, and wirelessly for Transrapid. If guideway power is lost on the move, the Transrapid is still able to generate levitation down to 10 km/h speed, using the power from onboard batteries. This is not the case with the HSST and Rotem systems.


          


          Propulsion


          An EMS system can provide both levitation and propulsion using an onboard linear motor. EDS systems can only levitate the train using the magnets onboard, not propel it forward. As such, vehicles need some other technology for propulsion. A linear motor (propulsion coils) mounted in the track is one solution. Over long distances where the cost of propulsion coils could be prohibitive, a propeller or jet engine could be used.


          


          Stability


          Earnshaw's theorem shows that any combination of static magnets cannot be in a stable equilibrium. However, the various levitation systems achieve stable levitation by violating the assumptions of Earnshaw's theorem. Earnshaw's theorem assumes that the magnets are static and unchanging in field strength and that permeability is constant everywhere. EMS systems rely on active electronic stabilization. Such systems constantly measure the bearing distance and adjust the electromagnet current accordingly. All EDS systems are moving systems (no EDS system can levitate the train unless it is in motion).


          Because Maglev vehicles essentially fly, stabilisation of pitch, roll and yaw is required by magnetic technology. In addition translations, surge (forward and backward motions), sway (sideways motion) or heave (up and down motions) can be problematic with some technologies.


          


          Pros and cons of maglev


          


          Maglev vs. conventional trains


          Maglev trains are not compatible with conventional track, and therefore require all new infrastructure for their entire route. By contrast conventional high speed trains such as the TGV are able to run at reduced speeds on existing rail infrastructure, thus reducing expenditure where new infrastructure would be particularly expensive (such as the final approaches to city terminals), or on extensions where traffic does not justify new infrastructure.


          Due to the lack of physical contact between the track and the vehicle, Maglev trains experience no rolling friction, leaving only air resistance and electromagnetic drag, potentially improving power efficiency.


          The weight of the large electromagnets in EMS and EDS designs is a major design issue. A very strong magnetic field is required to levitate a massive train. For this reason one research path is using superconductors to improve the efficiency of the electromagnets.


          The high speed of some maglev trains translates to more sound due to air displacement, which gets louder as the trains go faster. A study found that high speed maglev trains are 5 dB noisier than traditional trains. At low speeds, however, maglev trains are nearly silent. However, two trains passing at a combined 1,000 km/h has been successfully demonstrated without major problems in Japan.


          Braking issues and overhead wire wear are problems for the Fastech 360 railed Shinkansen. Maglev would eliminate these issues, but not the noise pollution issue.


          Issues relating to magnets are also a factor. See suspension types.


          As linear motors must fit within or straddle their track over the full length of the train, track design is challenging for anything other than point-to-point services. Curves must be gentle and avoid camber, while switches are very long and need care to avoid breaks in current.


          Maglev needs very fast-responding control systems to maintain a stable height above the track; this needs careful design in the event of a failure in order to avoid crashing into the track during a power fluctuation.


          


          Maglev vs aircraft


          One advantage of maglev's higher speed would be extension of the serviceable area (3 hours radius) that can outcompete subsonic commercial aircraft.


          For many systems, it is possible to define a lift-to-drag ratio. These ratios can exceed that of aircraft (for example Inductrack can approach 200:1 at high speed, far higher than any aircraft). This can make it more efficient per mile, and potentially give greater range.


          Aircraft travel at high altitude where the airdrag is lower, and hence can travel faster, and can service more destinations.


          MagLev can transport larger numbers of people far more efficiently in large urban areas. Unlike airports, one need not arrive early at the train stations to go through endless security checks.


          From a security standpoint trains cannot be used as weapons of mass destruction in the manner that an airplane can since the train cannot travel off of its rails. And though the passengers of a train system can be at risk, this risk is no greater than any other concentrated group of people that might be the target of a terrorist attack.


          


          Economics


          The Shanghai maglev cost 9.93 billion yuan (US$1.2 billion) to build. This total includes infrastructure capital costs such as manufacturing and construction facilities, and operational training. At 50 yuan per passenger and the current 7,000 passengers per day, income from the system is incapable of recouping the capital costs (including interest on financing) over the expected lifetime of the system, even ignoring operating costs.


          China aims to limit the cost of future construction extending the maglev line to approximately 200 million yuan (US$24.6 million) per kilometer. These costs compare competitively with airport construction (e.g., Hong Kong Airport cost US$20 billion to build in 1998) and eight-lane Interstate highway systems that cost around US$50 million per mile (US$31 million per kilometer) in the US.


          While high-speed maglevs are expensive to build, they are less expensive to operate and maintain than traditional high-speed trains, planes or intercity buses. Data from the Shanghai maglev project indicates that operation and maintenance costs are covered by the current relatively low volume of 7,000 passengers per day. Passenger volumes on the Pudong International Airport line are expected to rise dramatically once the line is extended from Longyang Road metro station all the way to Shanghai's downtown train depot.


          The proposed Chūō Shinkansen maglev in Japan is estimated to cost approximately US$ 82 billion to build, with a route blasting long tunnels through mountains. A Tokaido maglev route replacing current Shinkansen would cost some 1/10th the cost, as no new tunnel blasting would be needed, but noise pollution issues would make it infeasible.


          The only low-speed maglev (100 km/h) currently operational, the Japanese Linimo HSST, cost approximately US$100 million/km to build. Besides offering improved operation and maintenance costs over other transit systems, these low-speed maglevs provide ultra-high levels of operational reliability and introduce little noise and zero air pollution into dense urban settings.


          As maglev systems are deployed around the world, experts expect construction costs to drop as new construction methods are perfected.


          


          History of maximum speed record by a trial run


          
            	1971 - West Germany - Prinzipfahrzeug - 90 km/h


            	1971 - West Germany - TR-02( TSST)- 164 km/h


            	1972 - Japan - ML100 - 60 km/h - (manned)


            	1973 - West Germany - TR04 - 250 km/h (manned)


            	1974 - West Germany - EET-01 - 230 km/h (unmanned)


            	1975 - West Germany - Komet - 401.3 km/h (by steam rocket propulsion, unmanned)


            	1978 - Japan - HSST-01 - 307.8 km/h (by supporting rockets propulsion, made in Nissan, unmanned)


            	1978 - Japan - HSST-02 - 110 km/h (manned)


            	1979- 12-12 - Japan-ML-500R - 504 km/h (unmanned) It succeeds in operation over 500 km/h for the first time in the world.


            	1979- 12-21 - Japan -ML-500R- 517 km/h (unmanned)


            	1987 - West Germany - TR06 - 406 km/h (manned)


            	1987 - Japan - MLU001 - 400.8 km/h (manned)


            	1988 - West Germany - TR-06 - 412.6 km/h (manned)


            	1989 - West Germany - TR-07 - 436 km/h (manned)　


            	1993 - Germany - TR-07 - 450 km/h (manned)


            	1994 - Japan - MLU002N - 431 km/h (unmanned)


            	1997 - Japan - MLX01 - 531 km/h (manned)


            	1997 - Japan - MLX01 - 550 km/h (unmanned)


            	1999 - Japan - MLX01 - 548 km/h (unmanned)


            	1999 - Japan - MLX01 - 552 km/h (manned/five formation).

          


          Guinness authorization.


          
            	2003 - China - TR-08 - 501 km/h (manned)


            	2003 - Japan - MLX01 - 581 km/h (manned/three formation).

          


          


          Existing maglev systems


          


          Emsland, Germany


          
            [image: Transrapid at the Emsland test facility]

            
              Transrapid at the Emsland test facility
            

          


          Transrapid, a German maglev company, has a test track in Emsland with a total length of 31.5 km (19.6 mi). The single track line runs between Drpen and Lathen with turning loops at each end. The trains regularly run at up to 420 km/h (261 mph). The construction of the test facility began in 1980 and finished in 1984.


          


          JR-Maglev, Japan


          
            [image: JR-Maglev at Yamanashi. 581�km/h. Guinness World Records authorization.]

            
              JR-Maglev at Yamanashi. 581km/h. Guinness World Records authorization.
            

          


          Japan has a demonstration line in Yamanashi prefecture where test trains JR-Maglev MLX01 have reached 581 km/h (361 mph), slightly faster than any wheeled trains (the current TGV speed record is 574.8 km/h, 357.0 mph).


          These trains use superconducting magnets which allow for a larger gap, and repulsive-type Electro-Dynamic Suspension (EDS). In comparison Transrapid uses conventional electromagnets and attractive-type Electro-Magnetic Suspension (EMS). These "Superconducting Maglev Shinkansen", developed by the Central Japan Railway Company (JR Central) and Kawasaki Heavy Industries, are currently the fastest trains in the world, achieving a record speed of 581 km/h on December 2, 2003. Yamanashi Prefecture residents (and government officials) can sign up to ride this for free, and some 100,000 have done so already.


          


          Linimo (Tobu Kyuryo Line, Japan)


          
            [image: Linimo train approaching Banpaku Kinen Koen, towards Fujigaoka Station in March 2005]

            
              Linimo train approaching Banpaku Kinen Koen, towards Fujigaoka Station in March 2005
            

          


          The world's first commercial automated "Urban Maglev" system commenced operation in March 2005 in Aichi, Japan. This is the nine-station 8.9 km long Tobu-kyuryo Line, otherwise known as the Linimo. The line has a minimum operating radius of 75 m and a maximum gradient of 6%. The linear-motor magnetic-levitated train has a top speed of 100 km/h. The line serves the local community as well as the Expo 2005 fair site. The trains were designed by the Chubu HSST Development Corporation, which also operates a test track in Nagoya. Urban-type maglevs patterned after the HSST have been constructed and demonstrated in Korea, and a Korean commercial version was made by Rotem ans is now under operation in Daejeon.


          


          FTA's UMTD program


          In the US, the Federal Transit Administration (FTA) Urban Maglev Technology Demonstration program has funded the design of several low-speed urban maglev demonstration projects. It has assessed HSST for the Maryland Department of Transportation and maglev technology for the Colorado Department of Transportation. The FTA has also funded work by General Atomics at California University of Pennsylvania to demonstrate new maglev designs, the MagneMotion M3 and of the Maglev2000 of Florida superconducting EDS system. Other US urban maglev demonstration projects of note are the LEVX in Washington State and the Massachusetts-based Magplane.


          


          Southwest Jiaotong University, China


          On December 31, 2000, the first crewed high-temperature superconducting maglev was tested successfully at Southwest Jiaotong University, Chengdu, China. This system is based on the principle that bulk high-temperature superconductors can be levitated or suspended stably above or below a permanent magnet. The load was over 530 kg (1166 lb) and the levitation gap over 20 mm (0.79 in). The system uses liquid nitrogen, which is very cheap, to cool the superconductor.


          


          Shanghai Maglev Train


          
            [image: A maglev train coming out of the Pudong International Airport.]

            
              A maglev train coming out of the Pudong International Airport.
            

          


          Transrapid, in Germany, constructed the first operational high-speed conventional maglev railway in the world, the Shanghai Maglev Train from downtown Shanghai ( Shanghai Metro) to the Pudong International Airport. It was inaugurated in 2002. The highest speed achieved on the Shanghai track has been 501 km/h (311 mph), over a track length of 30 km. The plan for the Shanghai-Hangzhou Maglev Train was approved by the central government in February 2006, with plans for completion by 2010.


          


          Under construction


          


          Old Dominion University


          A track of less than a mile in length has been constructed at Old Dominion University in Norfolk, Virginia, USA. Although the system was initially built by AMT, problems caused the company to abandon the project and turn it over to the University. The system is currently not operational, but research is ongoing to resolve stability issues with the system. This system uses a "smart train, dumb track" that involves most of the sensors, magnets, and computation occurring on the train rather than the track. This system will cost less to build per mile than existing systems. The $14 million originally planned did not allow for completion.


          


          AMT Test Track - Powder Springs, Georgia


          The same principle is involved in the construction of a second prototype system in Powder Springs, Georgia, USA, by American Maglev Technology, Inc.


          


          Proposed systems


          Many maglev systems have been proposed in various nations of North America, Asia, and Europe. Many are still in the early planning stages, or even mere speculation, as with the transatlantic tunnel. But a few of the following examples have progressed beyond that point.


          


          United Kingdom


          
            [image: The proposed UK Ultraspeed line map.]

            
              The proposed UK Ultraspeed line map.
            

          


          London  Glasgow: A maglev line was recently proposed in the United Kingdom from London to Glasgow with several route options through the Midlands, Northwest and Northeast of England and was reported to be under favourable consideration by the government. But the technology was rejected for future planning in the Government White Paper Delivering a Sustainable Railway published on July 24, 2007. Another high speed link is being planned between Glasgow and Edinburgh but there is no settled technology for it.


          


          Japan


          Tokyo  Nagoya  Osaka


          
            [image: Proposed Chuo Shinkansen route (gray) and existing Tokaido Shinkansen route (gold).]

            
              Proposed Chuo Shinkansen route (gray) and existing Tokaido Shinkansen route (gold).
            

          


          The plan for the Chuo Shinkansen bullet train system was finalized based on the Law for Construction of Countrywide Shinkansen. The Linear Chuo Shinkansen Project aims to realize this plan using the Superconductive Magnetically Levitated Train, which connects Tokyo and Osaka by way of Nagoya, the capital city of Aichi, in approximately one hour at a speed of 500 km/h. In April 2007, JR Central President Masayuki Matsumoto said that JR Central aims to begin commercial maglev service between Tokyo and Nagoya in the year 2025.


          Linear Chuo Shinkansen Project


          


          Venezuela


          Caracas  La Guaira: A maglev train has been proposed to connect the capital city Caracas to the main port town of La Guaira and Simn Bolvar International Airport. No budget has been allocated, pending definition of the route, although a route of between six and nine km has been suggested. The proposal envisages that, initially, a full-sized prototype train would be built with about one kilometre of test track.


          In proposing a maglev system, its improved life and performance over mechanical engines were cited as important factors, as well as improving comfort, safety, economics and environmental impact over conventional rail.


          


          China


          Shanghai  Hangzhou: China decided to extend Shanghai airport Maglev line, initially by some 35 kilometers to Hong Qiao airport before the World Expo 2010, and later by 200 kilometers to the city of Hangzhou ( Shanghai-Hangzhou Maglev Train). This will make it the first inter-city maglev rail line in commercial service. Talks with Germany and Transrapid Konsortium about the details of the construction contracts have started. On March 7, 2006, the Chinese Minister of Transportation was quoted by several Chinese and Western newspapers as saying the line was approved.


          However the extension has not been universally welcomed; in January and February 2008 hundreds of residents demonstrated in downtown Shanghai against the line being built too close to their homes, citing concerns about sickness due to exposure to the strong magnetic field, noise, pollution and devaluation of property near to the lines.


          China also intends to build a factory in Nanhui district to produce low-speed maglev trains for urban use.


          


          India


          Mumbai  Delhi: A maglev line project was presented to India's transportation minister Lalu Prasad by an American company. If approved, this line would serve between the cities of Mumbai and Delhi, the Prime Minister Manmohan Singh said that if the line project is successful the Indian government would build lines between other cities and also between Mumbai centre and Chattrapati Shivaji International Airport. Mumbai maglev train


          State of Maharashtra has also approved feasibility study for Maglev train between Mumbai, which is commercial capital of India and state govt capital and Nagpur, which is second capital of the state and about 1000 km away. It plans to connect developed area of Mumbai and Pune with Nagpur via underdeveloped hinterland via Ahmednagar, Beed, Latur, Nanded and Yavatmal.


          


          United States


          California-Nevada Interstate Maglev: High-speed maglev lines between major cities of southern California and Las Vegas are also being studied via the California-Nevada Interstate Maglev Project. This plan was originally supposed to be part of an I-5 or I-15 expansion plan, but the federal government has ruled it must be separated from interstate public work projects.


          Since the federal government decision, private groups from Nevada have proposed a line running from Las Vegas to Los Angeles with stops in Primm, Nevada; Baker, California; and points throughout San Bernardino County into Los Angeles. Southern California politicians have not been receptive to these proposals; many are concerned that a high speed rail line out of state would drive out dollars that would be spent in state "on a rail" to Nevada.


          Baltimore-Washington D.C. Maglev: A 64 km project has been proposed linking Camden Yards in Baltimore and Baltimore-Washington International (BWI) Airport to Union Station in Washington, D.C. It is in demand for the area due to its current traffic/congestion problems.


          The Pennsylvania Project: The Pennsylvania High-Speed Maglev Project corridor extends from the Pittsburgh International Airport to Greensburg, with intermediate stops in downtown Pittsburgh and Monroeville. This initial project will serve a population of approximately 2.4million people in the Pittsburgh metropolitan area. The Baltimore proposal is competing with the Pittsburgh proposal for a $90million federal grant. The point of the project is to see if the Maglev system can function properly in a U.S. city environment.


          San Diego-Imperial County airport: In 2006 San Diego commissioned a study for a maglev line to a proposed airport located in Imperial County. SANDAG says that the concept would be an "airports without runways", allowing passengers to check in at a terminal in San Diego ("satellite terminals") and take the maglev to Imperial airport and board the plane there as if they went directly through the terminal in the Imperial location. In addition, the maglev would have the potential to carry high priority freight. Further studies have been requested although no funding has yet been agreed.


          Atlanta  Chattanooga: The proposed maglev route would run from Hartsfield-Jackson Atlanta International Airport, run through Atlanta, continue to the northern suburbs of Atlanta, and possibly even extend to Chattanooga, Tennessee. If built, the maglev line would rival Atlanta's current subway system, the Metropolitan Atlanta Rapid Transit Authority (MARTA), the rail system of which includes a major branch running from downtown Atlanta to Hartsfield-Jackson airport.


          


          Germany


          On September 25, 2007, Bavaria announced it would build the high-speed maglev - rail service from Munich city to its airport. The Bavarian government signed contract with Deutsche Bahn and Transrapid with Siemens and ThyssenKrupp for the 1.85 billion euro ($2.6 billion) project.


          On March 27, 2008, the German Transport minister announced the project had been canceled due to rising costs associated with constructing the track. A new estimate put the project between 3.2 and 3.4 billion euros.


          


          Significant incidents


          The MLU002 (Japan) test train was completely consumed in a fire in Miyazaki. As a result, the political opposition claimed maglev was a waste of public money. New designs were made.


          On August 11, 2006 a fire broke out on the Shanghai commercial Transrapid, shortly after leaving the terminal in Longyang.


          On September 22, 2006 an elevated Transrapid train collided with a maintenance vehicle on a test run in Lathen (Lower Saxony / north-western Germany). Twenty-three people were killed and ten were injured. These were the first fatalities resulting from a Maglev train accident. The accident was caused by a security concept without tolerance for human error.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Maglev_(transport)"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Magma


        
          

          Magma (Plurals: magmas and magmata) is molten rock that sometimes forms beneath the surface of the earth (or any other terrestrial planet) that often collects in a magma chamber. Magma may contain suspended crystals and gas bubbles. By definition, all igneous rock is formed from magma.


          
            [image: Hawaiian lava flow (lava is the extrusive equivalent of magma *Pahoehoe)]

            
              Hawaiian lava flow (lava is the extrusive equivalent of magma *Pahoehoe)
            

          


          Magma is a complex high-temperature fluid substance. Temperatures of most magmas are in the range 700C to 1300C, but very rare carbonatite melts may be as cool as 600C, and komatiite melts may have been as hot at 1600C. Most are silicate solutions.


          It is capable of intrusion into adjacent rocks or of extrusion onto the surface as lava or ejected explosively as tephra to form pyroclastic rock.


          Environments of magma formation and compositions are commonly correlated. Environments include subduction zones, continental rift zones, mid-oceanic ridges, and hotspots, some of which are interpreted as mantle plumes. Environments are discussed in the entry on igneous rock. Magma compositions may evolve after formation by fractional crystallization, contamination, and magma mixing.


          Contrary to some impressions, the bulk of the Earth's crust and mantle is not molten. Rather, the bulk of the Earth takes the form of a rheid, a form of solid that can move or deform under pressure. Magma, as liquid, preferentally forms in high temperature, low pressure environments within several kilometers of the Earth's surface.


          


          Melting of solid rock


          Melting of solid rock to form magma is controlled by three physical parameters: its temperature, pressure, and composition. Mechanisms are discussed in the entry for igneous rock.


          


          Temperature


          At any given pressure and for any given composition of rock, a rise in temperature past the solidus will cause melting. Within the solid earth, the temperature of a rock is controlled by the geothermal gradient and the radioactive decay within the rock. The geothermal gradient averages about 25C/km with a wide range from a low of 5-10C/km within oceanic trenches and subduction zones to 30-80C/km under mid-ocean ridges and volcanic arc environments.


          


          Pressure


          As magma buoyantly rises it will cross the solidus-liquidus and its temperature will reduce by adiabatic cooling. At this point it will liquify and if erupted onto the surface will form lava. Melting can also occur due to a reduction in pressure by a process known as decompression melting.


          


          Composition


          It is usually very difficult to change the bulk composition of a large mass of rock, so composition is the basic control on whether a rock will melt at any given temperature and pressure. The composition of a rock may also be considered to include volatile phases such as water and carbon dioxide.


          The presence of volatile phases in a rock under pressure can stabilize a melt fraction. The presence of even 0.8% water may reduce the temperature of melting by as much as 100C. Conversely, the loss of water and volatiles from a magma may cause it to essentially freeze or solidify.


          


          Partial melting


          When rocks melt they do so incrementally and gradually; most rocks are made of several minerals, all of which have different melting points, and the phase diagrams that control melting commonly are complex. As a rock melts, its volume changes. When enough rock is melted, the small globules of melt (generally occurring in between mineral grains) link up and soften the rock. Under pressure within the earth, as little as a fraction of a percent partial melting may be sufficient to cause melt to be squeezed from its source.


          Melts can stay in place long enough to melt to 20% or even 35%, but rocks are rarely melted in excess of 50%, because eventually the melted rock mass becomes a crystal and melt mush that can then ascend en masse as a diapir, which may then cause further decompression melting.


          


          Primary melts


          When a rock melts, the liquid is known as a primary melt. Primary melts have not undergone any differentiation and represent the starting composition of a magma. In nature it is rare to find primary melts. The leucosomes of migmatites are examples of primary melts. Primary melts derived from the mantle are especially important, and are known as primitive melts or primitive magmas. By finding the primitive magma composition of a magma series it is possible to model the composition of the mantle from which a melt was formed, which is important in understanding evolution of the mantle.


          


          Parental melts


          Where it is impossible to find the primitive or primary magma composition, it is often useful to attempt to identify a parental melt. A parental melt is a magma composition from which the observed range of magma chemistries has been derived by the processes of igneous differentiation. It need not be a primitive melt.


          For instance, a series of basalt flows are assumed to be related to one another. A composition from which they could reasonably be produced by fractional crystallization is termed a parental melt. Fractional crystallization models would be produced to test the hypothesis that they share a common parental melt.


          


          Geochemical implications of partial melting


          The degree of partial melting is critical for determining what type of magma is produced. The degree of partial melting required to form a melt can be estimated by considering the relative enrichment of incompatible elements versus compatible elements. Incompatible elements commonly include potassium, barium, caesium, rubidium.


          Rock types produced by small degrees of partial melting in the Earth's mantle are typically alkaline (Ca, Na), potassic (K) and/or peralkaline (high aluminium to silica ratio). Typically, primitive melts of this composition form lamprophyre, lamproite, kimberlite and sometimes nepheline-bearing mafic rocks such as alkali basalts and essexite gabbros or even carbonatite.


          Pegmatite may be produced by low degrees of partial melting of the crust. Some granite-composition magmas are eutectic (or cotectic) melts, and they may be produced by low to high degrees of partial melting of the crust, as well as by fractional crystallization. At high degrees of partial melting of the crust, granitoids such as tonalite, granodiorite and monzonite can be produced, but other mechanisms are typically important in producing them.


          At high degrees of partial melting of the mantle, komatiite and picrite are produced.


          


          Composition and melt structure and properties


          Silicate melts are composed mainly of silicon, oxygen, aluminium, alkalis (sodium, potassium, calcium), magnesium and iron. Silicon atoms are in tetrahedral coordination with oxygen, as in almost all silicate minerals, but in melts atomic order is preserved only over short distances. The physical behaviours of melts depend upon their atomic structures as well as upon temperature and pressure and composition.


          Viscosity is a key melt property in understanding the behaviour of magmas. More silica-rich melts are typically more polymerized, with more linkage of silica tetrahedra, and so are more viscous. Dissolution of water drastically reduces melt viscosity. Higher-temperature melts are less viscous.


          Generally speaking, more mafic magmas, such as those that form basalt, are hotter and less viscous than more silica-rich magmas, such as those that form rhyolite. Low viscosity leads to gentler, less explosive eruptions.


          Characteristics of several different magma types are as follows:


          
            	
              Ultramafic ( picritic)

              
                	SiO2 < 45%


                	Fe-Mg >8% up to 32%MgO


                	Temperature: up to 1500C


                	Viscosity: Very Low


                	Eruptive behaviour: gentle or very explosive (kimberilites)


                	Distribution: divergent plate boundaries, hot spots, convergent plate boundaries; komatiite and other ultramafic lavas are mostly Archean and were formed from a higher geothermal gradient and are unknown in the present

              

            

          


          
            	
              Mafic (basaltic)

              
                	SiO2 < 50%


                	FeO and MgO typically < 10 wt%


                	Temperature: up to ~1300C


                	Viscosity: Low


                	Eruptive behaviour: gentle


                	Distribution: divergent plate boundaries, hot spots, convergent plate boundaries

              

            

          


          
            	
              Intermediate (andesitic)

              
                	SiO2 ~ 60%


                	Fe-Mg: ~ 3%


                	Temperature: ~1000C


                	Viscosity: Intermediate


                	Eruptive behaviour: explosive


                	Distribution: convergent plate boundaries

              

            

          


          
            	
              Felsic (rhyolitic)

              
                	SiO2 >70%


                	Fe-Mg: ~ 2%


                	Temp: < 900C


                	Viscosity: High


                	Eruptive behaviour: explosive


                	Distribution: hot spots in continental crust (Yellowstone National Park), continental rifts, island arcs
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              Magna Carta
            

          


          
            
              	Acts of Parliament of predecessor

              states to the United Kingdom
            


            
              	
                Acts of English Parliament to 1601

                Acts of English Parliament to 1641

                Ordinances and Acts (War & Interregnum) to 1660

                Acts of English Parliament to 1699

                Acts of English Parliament to 1706

                Acts of Parliament of Scotland

                Acts of Irish Parliament to 1700

                Acts of Irish Parliament to 1800

              
            


            
              	Acts of Parliament of the United Kingdom
            


            
              	
                17071719 | 17201739 | 17401759

                17601779 | 17801800 | 18011819

                18201839 | 18401859 | 18601879

                18801899 | 19001919 | 19201939

                19401959 | 19601979 | 19801999

                2000Present

              
            


            
              	Acts of the Scottish Parliament
            


            
              	Acts of the Northern Ireland Parliament
            


            
              	Acts of the Northern Ireland Assembly
            


            
              	Measures of the National Assembly for Wales
            


            
              	Orders in Council for Northern Ireland
            


            
              	United Kingdom Statutory Instruments
            

          


          Magna Carta (Latin for "Great Charter", literally "Great Paper"), also called Magna Carta Libertatum ("Great Charter of Freedoms"), is an English charter originally issued in 1215. Magna Carta was the most significant early influence on the extensive historical process that led to the rule of constitutional law today. Magna Carta influenced the development of the common law and many constitutional documents, such as the United States Constitution and Bill of Rights, and is considered one of the most important legal documents in the history of democracy.


          Magna Carta was originally written because of disagreements among Pope Innocent III, King John and the English barons about the rights of the King. Magna Carta required the King to renounce certain rights, respect certain legal procedures and accept that his will could be bound by the law. It explicitly protected certain rights of the King's subjects, whether free or fettered  most notably the writ of habeas corpus, allowing appeal against unlawful imprisonment. Many clauses were renewed throughout the Middle Ages, and further during the Tudor and Stuart periods, and the 18th century. By the late 19th century, most clauses in their original form had been repealed from English law.


          The Magna Carta was the first document which was forced onto an English King by his subjects in an attempt to limit his powers by law. (It was preceded by the 1100 Charter of Liberties in which King Henry I voluntarily stated what his own powers were under the law).


          In practice Magna Carta mostly did not limit the power of the King in the Middle Ages; by the time of the English Civil War however it had become an important symbol for those who wished to show that the King was bound by the law.


          Magna Carta is normally understood to refer to a single document, that of 1215. Various amended versions of the Magna Carta appeared in subsequent years however, and it is in fact the 1297 version which remains on the statute books of England and Wales.


          


          Background
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          After the Norman conquest of England in 1066 and advances in the 12th century, the English king had by 1199 become a powerful and influential monarch in Europe. Factors contributing to this include the sophisticated centralised government created by the procedures of the new Anglo-Saxon systems of governance; and extensive Anglo-Norman land holdings in Normandy. But after King John of England was crowned in the early 13th century, a series of failures at home and abroad, combined with perceived abuses of the king's power, led the English barons to revolt and attempt to restrain what the king could legally do.


          


          France


          King John's actions in France were a major cause of discontent in the realm. At the time of his accession to the throne after Richard's death, there were no set rules to define the line of succession. King John, as Richard's younger brother, was crowned over Richard's nephew, Arthur of Brittany. Since Arthur still had a claim over the Anjou empire, however, John needed the approval of the French king, Philip Augustus. To get it, John gave to Philip large tracts of the French-speaking Anjou territories.


          When John later married Isabella of Angoulme, her previous fianc ( Hugh IX of Lusignan, one of John's vassals) appealed to Philip, who then declared forfeit all of John's French lands, including the rich Normandy. Philip declared Arthur as the true ruler of the Anjou throne and invaded John's French holdings in mid-1202 to give it to him. John had to act to save face, but his eventual actions did not achieve thishe ended up killing Arthur in suspicious circumstances, thus losing the little support he had from his French barons.


          After the defeat of John's allies at the Battle of Bouvines, Philip retained all of John's northern French territories, including Normandy (although Aquitaine remained in English hands for a time). These serious military defeats, which lost to the English a major source of income, made John unpopular at home. Worse, to recoup his expenses, he had to further tax the already unhappy barons.


          


          The Church


          At the time of Johns reign there was still a great deal of controversy as to how the Archbishop of Canterbury was to be elected, although it had become traditional that the monarch would appoint a candidate with the approval of the monks of Canterbury.


          But in the early 13th century, the bishops began to want a say. To retain control, the monks elected one of their numbers to the rle. But John, incensed at his lack of involvement in the proceedings, sent John de Gray, the Bishop of Norwich, to Rome as his choice. Pope Innocent III declared both choices invalid and persuaded the monks to elect Stephen Langton. Nevertheless, John refused to accept this choice and exiled the monks from the realm. Infuriated, Innocent ordered an interdict (prevention of public worship  mass, marriages, the ringing of church bells, etc.) in England in 1208, excommunicated John in 1209, and encouraged Philip to invade England in 1212.


          John finally backed down and agreed to endorse Langton and allow the exiles to return. To completely placate the pope, he gave England and Ireland as papal territories and rented them back as a fiefdom for 1,000 marks per annum. This surrender of autonomy to a foreign power further enraged the barons.


          


          Taxes


          King John needed money for armies, but the loss of the French territories, especially Normandy, greatly reduced the state income, and a huge tax would have to be raised in order to attempt to reclaim these territories. Yet, it was difficult to raise taxes because of the tradition of keeping them at the same level.


          Novel efforts to raise income included a Forest law, a set of regulations about the kings forest, which were easily broken and severely punished. John also increased the pre-existing scutage (feudal payment to an overlord replacing direct military service) eleven times in his seventeen years as king, as compared to eleven times in twice that period covering three monarchs before him. The last two of these increases were double the increase of their predecessors. He also imposed the first income tax, which raised what was, at the time, the extortionate sum of 70,000.


          


          Rebellion and signing of the document
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          By 1215, some of the most important barons in England had had enough, and they entered London in force on June 10, 1215, with the city showing its sympathy with their cause by opening its gates to them. They, and many of the moderates not in overt rebellion, forced King John to agree to the "Articles of the Barons", to which his Great Seal was attached in the meadow at Runnymede on June 15, 1215. In return, the barons renewed their oaths of fealty to King John on June 19, 1215. A formal document to record the agreement was created by the royal chancery on July 15: this was the original Magna Carta. An unknown number of copies of it were sent out to officials, such as royal sheriffs and bishops.


          The most significant clause for King John at the time was clause 61, known as the "security clause", the longest portion of the document. This established a committee of 25 barons who could at any time meet and overrule the will of the King, through force by seizing his castles and possessions if needed. This was based on a medieval legal practice known as distraint, but it was the first time it had been applied to a monarch. In addition, the King was to take an oath of loyalty to the committee.


          Clause 61 essentially neutered John's power as a monarch, making him King in name only. He renounced it as soon as the barons left London, plunging England into a civil war, called the First Barons' War. Pope Innocent III also annulled the "shameful and demeaning agreement, forced upon the King by violence and fear." He rejected any call for restraints on the King, saying it impaired John's dignity. He saw it as an affront to the Church's authority over the King and the 'papal territories' of England and Ireland, and he released John from his oath to obey it.


          


          Magna Carta re-issued


          John died during the war, from dysentery, on October 18, 1216, and this quickly changed the nature of the war. His nine-year-old son, Henry III, was next in line for the throne. The royalists believed the rebel barons would find the idea of loyalty to the child Henry more palatable, so the boy was swiftly crowned in late October 1216, and the war ended.


          Henry's regents reissued Magna Carta in his name on November 12, 1216, omitting some clauses, such as clause 61, and again in 1217. When he turned 18 in 1225, Henry III reissued Magna Carta, this time in a shorter version with only 37 articles.


          Henry III ruled for 56 years (the longest reign of an English Monarch in the Medieval period) so that by the time of his death in 1272, Magna Carta had become a settled part of English legal precedent.


          Henry III's son and heir Edward I's Parliament reissued Magna Carta for the final time on October 12, 1297, as part of a statute called Confirmatio cartarum, reconfirming Henry III's shorter version of Magna Carta from 1225.


          


          Content


          Magna Carta was originally written in Latin. A large part of Magna Carta was copied, nearly verbatim, from the Charter of Liberties of Henry I, issued when Henry I ascended to the throne in 1100, which bound the king to certain laws regarding the treatment of church officials and nobles, effectively granting certain civil liberties to the church and the English nobility.
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          The document commonly known as Magna Carta today is not the 1215 charter but a later charter of 1225, and is usually shown in the form of The Charter of 1297 when it was confirmed by Edward I. At the time of the 1215 charter, many of the provisions were not meant to make long term changes but simply to right the immediate wrongs, and therefore The Charter was reissued three times in the reign of Henry III (1216, 1217 and 1225) in order to provide for an updated version. After this, each individual king for the next two hundred years (until Henry V in 1416) personally confirmed the 1225 charter in his own charter.


          


          Rights still in force today


          

          For modern times, the most enduring legacy of Magna Carta is considered the right of habeas corpus. This right arises from what are now known as clauses 36, 38, 39, and 40 of the 1215 Magna Carta.


          As the most recent version, it is the 1297 Charter which remains in legal force in England and Wales. Using the clauses in the 1297 charter (the content and numbering are somewhat different from the 1215 Charter): Clause 1 guarantees the freedom of the English Church. Although this originally meant freedom from the King, later in history it was used for different purposes (see below). Clause 9 guarantees the ancient liberties of the City of London. Clause 29 guarantees a right to due process.


          
            
              	I. FIRST, We have granted to God, and by this our present Charter have confirmed, for Us and our Heirs for ever, that the Church of England shall be free, and shall have all her whole Rights and Liberties inviolable. We have granted also, and given to all the Freemen of our Realm, for Us and our Heirs for ever, these Liberties under-written, to have and to hold to them and their Heirs, of Us and our Heirs for ever.

            


            
              	IX. THE City of London shall have all the old Liberties and Customs which it hath been used to have. Moreover We will and grant, that all other Cities, Boroughs, Towns, and the Barons of the Five Ports, and all other Ports, shall have all their Liberties and free Customs.

            


            
              	XXIX. NO Freeman shall be taken or imprisoned, or be disseised of his Freehold, or Liberties, or free Customs, or be outlawed, or exiled, or any other wise destroyed; nor will We not pass upon him, nor condemn him, but by lawful judgment of his Peers, or by the Law of the Land. We will sell to no man, we will not deny or defer to any man either Justice or Right.

            

          


          The repeal of clause 26 in 1829 was the first time a clause of Magna Carta was repealed. With the document's perceived protected status broken, in 150 years nearly the whole charter was repealed, leaving just Clauses 1, 9, and 29 still in force after 1969. Most of it was repealed in England and Wales by the Statute Law Revision Act 1863, and in Ireland by the Statute Law (Ireland) Revision Act 1872.


          


          Feudal rights still in place in 1225


          Several clauses were present in the 1225 charter but are no longer in force and would have no real place in the post-feudal world. Clauses 2 to 7 refer to the feudal death duties; defining the amounts and what to do if an heir to a fiefdom is underage or is a widow. Clause 23 provides no town or person should be forced to build a bridge across a river. Clause 33 demands the removal of all fish weirs. Clause 43 gives special provision for tax on reverted estates and Clause 44 states that forest law should only apply to those in the kings forest.


          


          Feudal rights not in the 1225 charter


          Some provisions have no bearing in the world today, since they are feudal rights and were not even included in the 1225 charter. Clauses 9 to 12, 14 to 16, and 25 to 26 deal with debt and taxes and Clause 27 with intestacy.


          The other clauses state that no one may seize land in debt except as a last resort; that underage heirs and widows should not pay interest on inherited loans; that county rents will stay at their ancient amounts; and that the crown may only seize the value owed in payment of a debt, that aid (taxes for warfare or other emergency) must be reasonable, and that scutage (literally, shield-payment, payment in lieu of actual military service used to finance warfare) may only be sought with the consent of the kingdom.


          Clause 14 states that the common consent of the kingdom was to be sought from a council of the archbishops, bishops, earls and greater Barons. This later became the great council, which led to the first parliament


          


          Judicial rights


          Clauses 17 to 22 allowed for a fixed law court, which became the chancellery, and defines the scope and frequency of county assizes. They also state that fines should be proportionate to the offence, that they should not be influenced by ecclesiastical property in clergy trials, and that their peers should try people. Many think that this gave rise to jury and magistrate trial, but its only manifestation in the modern world was the right of a lord to a criminal trial in the House of Lords at first instance (abolished in 1948).


          Clause 24 states that crown officials (such as sheriffs) may not try a crime in place of a judge. Clause 34 forbids repossession without a writ precipe. Clauses 36 to 38 state that writs for loss of life or limb are to be free, that someone may use reasonable force to secure their own land, and that no one can be tried on their own testimony alone.


          Clauses 36, 38, 39 and 40 collectively define the right of Habeas Corpus. Clause 36 requires courts to make inquiries as to the whereabouts of a prisoner, and to do so without charging any fee. Clause 38 requires more than the mere word of an official, before any person could be put on trial. Clause 39 gives the courts exclusive rights to punish anyone. Clause 40 disallows the selling or the delay of justice. Clauses 36 and 38 were removed from the 1225 version, but were reinstated in later versions. The right of Habeas Corpus as such was first invoked in court in the year 1305.


          Clause 54 says that no man may be imprisoned on the testimony of a woman except on the death of her husband.


          


          Anti-corruption and fair trade


          Clauses 28 to 32 state that no royal officer may take any commodity such as grain, wood or transport without payment or consent or force a knight to pay for something the knight could do himself, and that the king must return any lands confiscated from a felon within a year and a day.


          Clause 35 sets out a list of standard measures, and Clauses 41 and 42 guarantee the safety and right of entry and exit of foreign merchants.


          Clause 45 says that the King should only appoint royal officers where they are suitable for the post. In the United States, the Supreme Court of California interpreted clause 45 in 1974 as establishing a requirement at common law that a defendant faced with the potential of incarceration is entitled to a trial overseen by a law-trained judge.


          Clause 46 provides for the guardianship of monasteries.


          


          Temporary provisions


          Some provisions were for immediate effect and were not in any later charter. Clauses 47 and 48 abolish most of Forest Law (these were later taken out of Magna Carta and formed into a separate charter, the Charter of the Forests). Clauses 49, 52 to 53 and 55 to 59 provide for the return of hostages, land and fines taken in Johns reign.


          Article 50 states that no member of the DAthe family may be a royal officer. Article 51 calls for all foreign knights and mercenaries to leave the realm.


          Articles 60, 62 and 63 provide for the application and observation of the Charter and say that the Charter is binding on the King and his heirs forever, but this was soon deemed dependent on each succeeding king reaffirming the Charter under his own seal.


          


          Great Council


          The first long-term constitutional effect arose from Clauses 14 and 61, which permitted a council composed of the most powerful men in the country to exist for the benefit of the state rather than in allegiance to the monarch. Members of the council were also allowed to renounce their oath of allegiance to the King in pressing circumstances and to pledge allegiance to the council and not to the King in certain instances. The common council was responsible for taxation, and although it was not representative, its members were bound by decisions made in their absence. The common council, later called the Great Council, was England's proto- parliament.


          The Great Council only existed to give input on the opinion of the kingdom as a whole, and it only had power to control scutage until 1258 when Henry III got into debt fighting in Sicily for the pope. The barons agreed to a tax in exchange for reform, leading to the Provisions of Oxford. But Henry got a papal bull allowing him to set aside the provisions and in 1262 told royal officers to ignore the provisions and only to obey Magna Carta. The barons revolted and seized the Tower of London, the Cinque ports and Gloucester. Initially the King surrendered, but when Louis IX of France arbitrated in favour of Henry, Henry crushed the rebellion. Later he ceded somewhat, passing the Statute of Marlborough in 1267, which allowed writs for breaches of Magna Carta to be free of charge, enabling anyone to have standing to apply the Charter.


          This secured the position of the Great Council forever, but its powers were still very limited. The council originally only met three times per year and so was subservient to the Kings council, Curiae Regis, who, unlike the Great Council, followed the king wherever he went.


          Still, in some senses the council was an early form of parliament. It had the power to meet outside the authority of the King and was not appointed by him. While executive government descends from the Curiae Regis, parliament descends from the Great Council, which was later called the parliamentum. However, the Great Council was very different from modern parliament. There were no knights, let alone commons, and it was composed of the most powerful men, rather than elected citizens.


          Magna Carta had little effect on subsequent development of parliament until the Tudor period. Knights and count representatives attended the Great Council ( Simon de Montforts Parliament), and the council became far more representative under the model parliament of Edward I which included two knights from each county, two burgesses from each borough and two citizens from each city. The Commons separated from the Lords in 1341. The right of the Commons to exclusively sanction taxes (based on a withdrawn provision of Magna Carta) was re-asserted in 1407, although it was not in force in this period. The power vested in the Great Council by, albeit withdrawn, Clause 14 of Magna Carta became vested in the House of Commons but Magna Carta was all but forgotten for about a century, until the Tudors.


          


          Tudor dynasty


          The Magna Carta was the first entry on the statute books, but after 1472, it was not mentioned for a period of nearly 100 years. There was much ignorance about the document. The few who did know about the document spoke of a good king being forced by an unstable pope and rebellious barons to attaine the shadow of seeming liberties and that it was a product of a wrongful rebellion against the one true authority, the king. The original Magna Carta was seen as an ancient document with shadowy origins and as having no bearing on the Tudor world. Shakespeares King John makes no mention of the Charter at all but focuses on the murder of Arthur. The Charter in the statute books was thought to have arisen from the reign of Henry III.


          


          First uses of the charter as a bill of rights


          This statute was used widely in the reign of Henry VIII but was seen as no more special than any other statute and could be amended and removed. But later in the reign, the Lord Treasurer stated in the Star Chamber that many had lost their lives in the Baronial wars fighting for the liberties which were guaranteed by the Charter, and therefore it should not so easily be overlooked as a simple and regular statute.


          The church often attempted to invoke the first clause of the Charter to protect itself from the attacks by Henry, but this claim was given no credence. Francis Bacon was the first to try to use Clause 39 to guarantee due process in a trial.


          Although there was a re-awakening of the use of Magna Carta in common law, it was not seen (as it was later) as an entrenched set of liberties guaranteed for the people against the Crown and Government. Rather, it was a normal statute, which gave a certain level of liberties, most of which could not be relied on, least of all against the king. Therefore, the Charter had little effect on the governance of the early Tudor period. Although lay parliament evolved from the Charter, by this stage the powers of parliament had managed to exceed those humble beginnings. The Charter had no real effect until the Elizabethan age.


          


          Reinterpretation of the charter


          In the Elizabethan age, England was becoming a powerful force in Europe. In academia, earnest but futile attempts were made to prove that Parliament had Roman origins. The events at Runnymede in 1215 were "re-discovered", allowing a possibility to show the antiquity of Parliament, and Magna Carta became synonymous with the idea of an ancient house with origins in Roman government.


          The Charter was interpreted as an attempt to return to a pre- Norman state of things. The Tudors saw the Charter as proof that their state of governance had existed since time immemorial and the Normans had been a brief break from this liberty and democracy. This claim is disputed in certain circles but explains how Magna Carta came to be regarded as such an important document.


          Magna Carta again occupied legal minds, and it again began to shape how that government was run. Soon the Charter was seen as an immutable entity. In the trial of Arthur Hall for questioning the antiquity of the House, one of his alleged crimes was an attack on Magna Carta.


          


          Edward Cokes opinions
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          One of the first respected jurists to write seriously about the great charter was Edward Coke, who had a great deal to say on the subject and was influential in the way Magna Carta was perceived throughout the Tudor and Stuart periods, although his opinions changed across time and his writing in the Stuart period was more influential. In the Elizabethan period, Coke wrote of Parliament evolving alongside the monarchy and not existing by any allowance on the part of the monarch. However he was still fiercely loyal to Elizabeth, and the monarchy still judged the Charter in the same light it always had: an evil document forced out of their forefathers by brute force. He therefore prevented a re-affirmation of the charter from passing the House, and although he spoke highly of the charter, he did not speak out against imprisonments without due process. This came back to haunt him later when he moved for a reaffirmation of the charter.


          Coke was not alone in his confused opinions about the charter among the people in that era. The Petition of Right in 1628 was meant as a reaffirmation of the charter but was defeated by the Attorney General ( Robert Heath). He stated that the petition claimed it was a mere codification of existing law stemming from Magna Carta, but, he claimed, there was no precedent shown as to these laws existing in such as a way as they bound the present king; there was a definite feeling that the king could not be bound by law and therefore Clause 39 and all others did not apply to him. The charter was seen as important as a statement as to the antiquity of Parliament, that it was pre-Norman, and not because it was the catalyst to the genesis of Parliament. Again, certain modern critics dispute this latter point. The Charter was seen in part as entrenched law by Coke's opinion and no one would dare deny it, but it was not seen as binding on the king. Such suggestions were impermissible until the Stuart period.


          


          Magna Cartas role in the lead-up to the Civil War


          By the time of the Stuarts, Magna Carta had attained an almost mythical status for its admirers and was seen as representing a golden age of English liberties extant prior to the Norman invasion. Whether or not this 'golden age' ever truly existed is open to debate; regardless, proponents of its application to English law saw themselves as leading England back to a pre-Norman state of affairs. What is true, however is that this age existed in the hearts and minds of people of the time. Magna Carta was not important because of the liberties it bestowed, but simply as proof of what had come before; many great minds influentially exalted the Charter; by the seventeenth century, Coke was talking of the Charter as an indispensable method of limiting the powers of the Crown, a popular principle in the Stuart period where the kings were proclaiming their divine right and were looking, in the minds of some of their subjects, towards becoming absolute monarchs.


          It was not the content of the Charter which has made it so important in the history of England, but more how it has been perceived in the popular mind. This is something that certainly started in the Stuart period, as the Charter represented many things, which are not to be found in the Charter itself. Firstly it was used to claim liberties against the Government in general rather than just the Crown and the officers of the crown, secondly that it represented that the laws and liberties of England, specifically Parliament, dated back to a time immemorial and thirdly, that it was not only just but right to usurp a king who disobeyed the law.


          For the last of these reasons Magna Carta began to represent a danger to the monarchy; Elizabeth ordered that John Coke stop a bill from going through Parliament which would have reaffirmed the validity of the Charter, and Charles I ordered the suppression of a book which Coke intended to write on Magna Carta. The powers of Parliament were growing, and on Cokes death, parliament ordered his house to be searched; the manuscripts were recovered, and the book was published in 1642 (at the end of Charles I's Personal Rule). Parliament began to see Magna Carta as its best way of claiming supremacy over the crown and began to state that they were the sworn defenders of the liberties  fundamental and immemorial  which were to be found in the Charter.


          In the four centuries since the Charter had originally catered for their creation, Parliaments power had increased greatly from their original level where they existed only for the purpose that the king had to seek their permission in order to raise scutage. They had become the only body allowed to raise tax, a right which although descended from the 1215 Great Charter was not guaranteed by it, since it was removed from the 1225 edition. Parliament had become so powerful that the Charter was being used both by those wishing to limit Parliament's power (as a new organ of the Crown), and by those who wished Parliament to rival the king's power (as a set of principles Parliament was sworn to defend against the king). When it became obvious that some people wished to limit the power of Parliament by claiming it to be tantamount to the crown, Parliament claimed they had the sole right of interpretation of the Charter.


          This was an important step; for the first time Parliament was claiming itself a body as above the law; whereas one of the fundamental principles in English law was that the law, Parliament, the monarch, and the church held all, albeit to different extents. Parliament was claiming exactly what Magna Carta wanted to prevent the king from claiming, a claim of not being subject to any higher form of power. This was not claimed until ten years after the death of Lord Coke, but he would not have agreed with this, because he claimed in the English Constitution the law was supreme and all bodies of government were subservient to the supreme law, which is to say the common law, as embodied in the Great Charter. These early discussions of Parliament sovereignty seemed to only involve the Charter as the entrenched law, and the discussions were simply about whether Parliament had enough power to repeal the document.


          Although it was important for Parliament to be able to claim themselves more powerful than the King in the forthcoming struggle, the Charter provided for this very provision. Clause 61 of the Charter enables people to swear allegiance to what became the Great Council and later Parliament and therefore to renounce allegiance to the king. Moreover, Clause 61 allowed for the seizing of the kingdom by the body which later became Parliament if Magna Carta was not respected by the king or Lord Chief Justice. So there was no need to show any novel level of power in order to overthrow the king; it had already been set out in Magna Carta nearly half a millennium before. Parliament was not ready to repeal the Charter yet however, and in fact, it was cited as the reason why ship money was illegal (the first time Parliament overruled the king).


          


          Trial of Archbishop Laud


          Further proof of the significance of Magna Carta is shown in the trial of Archbishop Laud in 1645. Laud was tried with attempting to subvert the laws of England including writing a condemnation of Magna Carta claiming that as the Charter came about due to rebellion it was not valid (a widely held opinion less than a century before, when the true Magna Carta was thought to be the 1225 edition, with the 1215 edition being considered less valid for this very reason). However, Laud was not trying to say that Magna Carta was evil, and he actually used the document in his defence. He claimed his trial was against the right of the freedom of the church (as the Bishops were voted out of Parliament in order to allow for parliamentary condemnation of him) and, that he was not given the benefit of due process contrary to Clauses 1 and 39 of the Charter. By this stage, Magna Carta had passed a great distance beyond the original intentions for the document, and the Great Council had evolved beyond a body merely ensuring the application of the Charter. It had gotten to the stage where the Great Council or Parliament was inseparable from the ideas of the Crown as described in the Charter and therefore it was potentially not just the King that was bound by the Charter, but Parliament also.


          


          Civil War and interregnum


          After seven years of civil war, the king surrendered and was executed; it seemed Magna Carta no longer applied, as there was no King. Oliver Cromwell was accused of destroying Magna Carta, and many thought he should be crowned just so that it would apply. Cromwell had much disdain for the Magna Carta, at one point describing it as "Magna Farta" to a defendant who sought to rely on it.


          In this time of foment, there were many revolutionary theorists, and many based their theories at least initially on Magna Carta, in the misguided belief that Magna Carta guaranteed liberty and equality for all.


          


          Levellers


          The Levellers believed that all should be equal and free without distinction of class or status. They believed that Magna Carta was the political bible, which should be prized above any other law and that it could not be repealed. They prized it so highly that they believed all (such as Archbishop Laud) who trod Magna Cartaunder their feet deserved to be attacked at all levels. The original idea was to achieve this through Parliament but there was little support, because at the time the Parliament was seeking to impose itself as above Magna Carta. The Levellers claimed Magna Carta was above any branch of government, and this led to the upper echelons of the Leveller movement denouncing Parliament. They claimed that Parliaments primary purpose was not to rule the people directly but to protect the people from the extremes of the King; they claimed that Magna Carta adequately did this and therefore Parliament should be subservient to it.


          After the Civil War, Cromwell refused to support the Levellers and was denounced as a traitor to Magna Carta. The importance of Magna Carta was greatly magnified in the eyes of the Levellers. John Lilburne, one of the leaders of the movement, was known for his great advocacy of the Charter and was often known to explain its purpose to lay people and to expose the misspeaking against it in the popular press of the time. He was quoted as saying the ground and foundation of my freedome I build upon the grand charter of England. However, as it became apparent that Magna Carta did not grant the level of liberty demanded by the Levellers, the movement reduced its advocacy of it. Welwyn, another leader of the movement, advocated natural law and other doctrines as the primary principles of the movement. This was mainly because the obvious intention of Magna Carta was to grant rights only to the barons and the episcopacy, and not the general and egalitarian rights the Levellers were claiming. Also influential, however, was Spelmans rediscovery of the existence of the feudal system at the time of Magna Carta, which seemed to have less and less effect on the world of the time. The only right, which the Levellers could trace back to 1215, possibly prized over all others, was the right to due process granted by Clause 39. One thing the Levellers did agree on with the popular beliefs of the time was that Magna Carta was an attempt to return to the fabled pre-Norman golden age.


          


          Diggers


          However, not all such groups advocated Magna Carta. The Diggers were a very early socialistic group who called for all land to be available to all for farming and the like. Gerrard Winstanley, a leader of the group, despised Magna Carta as a show of the hypocrisy of the post-Norman law, since Parliament and the courts advocated Magna Carta and yet did not even follow it themselves. The Diggers did, however, believe in the pre-Norman golden age and wished to return to it, and they called for the abolition of all Norman and post-Norman law.


          


          Charles II


          The Commonwealth was relatively short lived however, and when Charles II took the throne in 1660, he vowed to respect both the common law and the Charter. Parliament was established as the everyday government of Britain, independent of the King but not more powerful. However, the struggles based on the Charter were far from over and took on the form of the struggle for supremacy between the two Houses of Parliament.


          


          Within Parliament


          In 1664, the British navy seized Dutch lands in both Africa and America leading to full-scale war with Holland in 1665. The Lord Chancellor Edward Lord Clarendon, resisted an alliance with the Spanish and Swedes in favour of maintaining a relationship with the French, who were the allies of the Dutch. This lack of a coherent policy led to the Second Anglo-Dutch War (1665-67), with the Dutch burning ships in the docks at Chatham, and the blame was placed on Clarendon. The Commons demanded that Clarendon be indicted before the Lords, but the Lords refused, citing the due process requirements of the Charter, giving Clarendon the time to escape to Europe.


          A very similar set of events followed in 1678 when the Commons asked the Lords to indict Thomas Lord Danby on a charge of fraternising with the French. As with Clarendon the Lords refused, again citing Magna Carta and their own supremacy as the upper house. Before the quarrel could be resolved, Charles dissolved the Parliament. When Parliament was re-seated in 1681, again the Commons attempted to force an indictment in the Lords. This time Edward Fitzharris who was accused of writing libellously that the King was involved in a papist plot with the French (including the overthrowing of Magna Carta). However, the Lords doubted the veracity of the claim and refused to try Fitzharris saying Magna Carta stated that everyone must be subject to due process and therefore he must be tried in a lower court first. This time the Commons retorted that it was the Lords who were denying justice under Clause 39 and that the Commons were right to cite the Charter as their precedent. Again, before any true conclusions could be drawn Charles dissolved the Parliament, although more to serve his own ends and to rid himself of a predominantly Whig Parliament, and Fitzharris was tried in a regular court (the Kings Bench) and executed for treason. Here the Charter, once again, was used far beyond the content of its provisions, and simply being used as a representation of justice. Each house was claiming the Charter under Clause 39 supported its supremacy, but the power of the King was still too great for either house to come out fully as the more powerful.


          


          Outside Parliament


          The squabble also continued outside the Palace of Westminster. In 1667 the Lord Chief Justice and important member of the House of Lords, Lord Keating, forced a grand jury of Middlesex to return a verdict of murder when they wanted to return one of manslaughter. However, his biggest crime in the eyes of the Commons was that, when the jury objected on the grounds of Magna Carta, he scoffed and exclaimed Magna Carta, what ado with this have we? The Commons were incensed at this abuse of the Charter and accused him of endangering the liberties of the people. However, the Lords claimed he was just referring to the inappropriateness of the Charter in this context, but Keating apologised anyway. In 1681 the next Lord Chief Justice, Lord Scroggs, was condemned by the Commons first for being too severe in the so-called papist plot trials and second for dismissing another Middlesex grand jury in order to secure against the indictment of the Duke of York, the Catholic younger brother of the King later to become James II. Charles again dissolved Parliament before the Commons could impeach Scroggs, and removed him from office on a good pension. Just as it seemed that the Commons might be able to impose their supremacy over the Lords, the King intervened and proved he was still the most powerful force in the government. However, it was certainly beginning to become established that the Commons were the primary branch of Government, and they used the Charter as much as they could in order to achieve this end.


          


          Supremacy of the Commons


          This was not the end of the struggle however, and in 1679 the Commons passed the Habeas Corpus Act of 1679, which greatly reduced the powers of the Crown. The act passed through the Lords by a small majority, arguably establishing the Commons as the more powerful House. This was the first time since the importance of the Charter had been so magnified that the Government had admitted that the liberties granted by the Charter were inadequate. However, this did not completely oust the position of the Charter as a symbol of the law of the golden age and the basis of common law.


          It did not take long before the questioning of the Charter really took off and Sir Matthew Hale soon afterwards introduced a new doctrine of common law based on the principle that the Crown (including the government cabinet in that definition) made all law and could only be bound by the law of God, and showed that the 1215 charter was effectively overruled by the 1225 charter, further undermining the idea that the charter was unassailable, adding credence to the idea that the Commons were a supreme branch of Government. Some completely denied the relevance of the 1215 Charter as it was forced upon the King by rebellion (although the fact that the 1225 charter was forced on a boy by his guardians was overlooked). It was similarly argued against the Charter that it was nothing more than a relaxation of the rigid feudal laws and therefore had no meaning outside of that application.


          


          Glorious Revolution


          The danger posed by the fact that Charles II had no legitimate child was becoming more and more real, as this meant that the heir apparent was the Duke of York, a Catholic and firm believer in the divine right of kings, threatening the establishment of the Commons as the most powerful arm of government. Parliament did all it could to prevent Jamess succession but was prevented when Charles dissolved the Parliament. In February 1685, Charles died of a stroke and James II assumed the throne of the United Kingdom. Almost straight away James attempted to impose Catholicism as the religion of the country and to regain the royal prerogative now vested in the Parliament. Parliament was slightly placated when Jamess four-year-old son died in 1677 and it seemed his Protestant daughter Mary would take his throne. However when James' second wife, Mary of Modena, gave birth to a male heir in 1688 Parliament could not take the risk that another Catholic monarch would assume the throne and take away their power, and in 1688 the Convention Parliament declared that James had broken the contract of Magna Carta and nullified his claim to the throne. This finally proved that Parliament was the major power in the British Government; Mary, James II's eldest daughter was invited to take the throne with her husband William of Orange. Many thought that, with bringing in a new monarch, it would be prudent to define what powers this monarch should have, so the Bill of Rights was created. The Bill of Rights went far beyond what the Magna Carta had ever set out to achieve. It stated that the Crown could not make law without Parliament. Although the raising of taxes was specifically mentioned, it did not limit itself to such, as Magna Carta did. However, one important thing to note is that the writers of the Bill did not seem to think that the Bill included any new provisions of law; all the powers it removes from the crown it refers to as pretended powers, insinuating that the rights of Parliament listed in the Bill already existed under a different authority, presumably Magna Carta. So the importance of Magna Carta was not completely extinguished at this point, although it was somewhat diminished.


          


          Eighteenth century


          The power of the Magna Carta myth still existed in the 18th century; in 1700 Samuel Johnson talked of Magna Carta being born with a grey beard referring to the belief that the liberties set out in the Charter harked back to the Golden Age and time immemorial. However, ideas about the nature of law in general were beginning to change. In 1716 the Septennial Act was passed, which had a number of consequences. Firstly, it showed that Parliament no longer considered its previous statutes unassailable, as this act provided that the parliamentary term was to be seven years, whereas fewer than twenty-five years had passed since the Triennial Act (1694), which provided that a parliamentary term was to be three years. It also greatly extended the powers of Parliament. Previously, all legislation that passed in a parliamentary session had to be listed in the election manifesto, so in effect the electorate was consulted on all issues that were to be brought before Parliament. However, with a seven-year term, it was unlikely, if not impossible, that all the legislation passed would be discussed at the election. This gave Parliament the freedom to legislate as it liked during its term. This was not Parliamentary sovereignty as understood today however, as although Parliament could overrule its own statutes, it was still considered itself bound by the higher law, such as Magna Carta. Arguments for Parliamentary sovereignty were not new; however, even its proponents would not have expected Parliament to be as powerful as it is today. For example, in the previous century, Coke had discussed how Parliament might well have the power to repeal the common law and Magna Carta, but they were, in practice, prohibited from doing so, as the common law and Magna Carta were so important in the constitution that it would be dangerous to the continuing existence of the constitution to ever repeal them.


          


          Extent of the Commons' powers


          In 1722 the Bishop of Rochester ( Francis Atterbury (a Stuart Jacobite)), a member of the House of Lords, was accused of treason. The Commons locked him in the Tower of London, and introduced a bill intending to remove him from his post and send him into exile. This, once again, brought up the subject of which was the more powerful house, and exactly how far that power went. Atterbury claimed, and many agreed, that the Commons had no dominion over the Lords. Other influential people disagreed however; for example, the Bishop of Salisbury (also a Lord) was of the strong opinion that the powers of Parliament, mainly vested in the Commons, were sovereign and unlimited and therefore there could be no limit on those powers at all, implying the dominion of the lower house over the upper house. Many intellectuals agreed; Jonathan Swift went so far as to say that Parliaments powers extended to altering or repealing Magna Carta. This claim was still controversial, and the argument incensed the Tories. Bolingbroke spoke of the day when liberty is restored and the radiant volume of Magna Carta is returned to its former position of Glory. This belief was anchored in the relatively new theory that when William the Conqueror invaded England he only conquered the throne, not the land, and he therefore assumed the same position in law as the Saxon rulers before him. The Charter was therefore a recapitulation or codification of these laws rather than (as previously believed) an attempt to reinstate these laws after the tyrannical Norman Kings. This implied that these rights had existed constantly from the  golden age immemorial and could never be removed by any government. The Whigs on the other hand claimed that the Charter only benefited the nobility and the church and granted nowhere near the liberty they had come to expect. However although the Whigs attacked the content of the Charter, they did not actually attack the myth of the golden age or attempt to say that the Charter could be repealed, and the myth remained as immutable as ever.


          


          America


          The 1765 Stamp Act extended the stamp duty, which had been in force on home territory since 1694 to cover the American colonies as well. However, colonists of the Thirteen Colonies despised this since they were not represented in Parliament and refused to accept that an external body, which did not represent them, could tax them in what they saw was a denial of their rights as Englishmen. The cry  no taxation without representation rang throughout the colonies.


          The influence of Magna Carta can be clearly seen in the U.S. Bill of Rights, which enumerates various rights of the people and restrictions on government power, such as:


          
            No person shall be ... deprived of life, liberty, or property, without due process of law.

          


          Article 21 from the Declaration of Rights in the Maryland Constitution of 1776 reads:


          
            That no freeman ought to be taken, or imprisoned, or disseized of his freehold, liberties, or privileges, or outlawed, or exiled, or in any manner destroyed, or deprived of his life, liberty, or property, but by the judgment of his peers, or by the law of the land.

          


          


          Parliamentary sovereignty


          The doctrine of parliamentary supremacy (if not parliamentary sovereignty) had largely been established 1765 when William Blackstone argued strongly for sovereignty in his Commentaries on the English Law. He essentially argued that absolute supremacy must exist in one of the arms of Government; and he thought it resided in Parliament, as Parliament could legislate on anything, even legislating the impossible if they wished, regardless of whether it was practical. The debate over whether or not Parliament could limit or overrule the supposed rights granted by Magna Carta was to prove to be the basis for the discussion over parliamentary sovereignty. Blackstone thought however that despite Parliament's power, it should respect Magna Carta as a show of law from time immemorial. The other great legal mind of the time Jeremy Bentham used the Charter to attack legal abuses.


          


          John Wilkes


          In 1763 John Wilkes, an MP was arrested for writing an inflammatory pamphlet, No. 45, 23 April 1763. In his defence, he continually cited Magna Carta, and the weight that Magna Carta held at the time meant Parliament was wary of continuing the charge. He was released and awarded damages for the wrongful seizure of his papers, as the general warrant under which he was arrested was deemed illegal. He was still expelled from Parliament and spent a week in the Tower of London.


          He spent a number of years abroad until 1768 when he returned and failed to be elected as the MP for London. Unperturbed he stood again for Middlesex but he was expelled again based on the earlier offence the next year. He stood again and was elected but the Commons ruled that he was ineligible to sit. At the next three re-elections Wilkes again was the champion, but the House did not relent and his opponent, Lutteral, was announced the winner.


          The treatment of Wilkes caused a furore in Parliament, with Lord Camden denouncing the action as a contravention of Magna Carta. Wilkes made the issue a national one and the populace took up the issue. All over the country, there were prints of him being arrested whilst teaching his son about Magna Carta. He received the support of the Corporation of London, which had long sought to establish its supremacy over Parliament, based on the Charter.


          Those who supported Wilkes often had little or no knowledge of the actual content of the Charter, or if they did, were looking to protect their own position based on it (such as the Corporation of London). Wilkes re-entered the House in 1774 having begun the cause for a reform movement to restore the constitution, through a more representative, less powerful, and shorter termed Parliament.


          


          Granville Sharp


          One of the principal reformists was the philanthropist Granville Sharp. Sharp called for the reform of Parliament based on Magna Carta, and to back this up he devised the doctrine of accumulative authority. This doctrine stated that because almost innumerable parliaments had approved Magna Carta it would take the same number of Parliaments to repeal it. Like many others, Sharp accepted the supremacy of Parliament as an institution, but did not believe that this power was without restraint, and thought that Parliament could not repeal Magna Carta. Many reformists agreed that the Charter was a statement of the liberties of the mythical and immemorial golden age, and there was a popular movement to have a holiday to commemorate the signing of the Charter in a similar way to the American 4th of July holiday; however, very few went as far as Sharp.


          


          Proposed reform of Magna Carta


          Although there was a popular movement to resist the sovereignty of Parliament based on The Charter, others thought that too much was claimed for the Charter. Cartwright pointed out in 1774 that Magna Carta could not have existed unless there was a firm constitution beforehand. He went even further later and claimed that the Charter was not part of the constitution, but merely a codification of the constitution that existed at the time. Cartwright went on to suggest that there should be a new Magna Carta based on equality and rights for all, not just for landed persons.


          People like Cartwright were showing that the rights granted by the Charter were out of pace with the changes that had happened in the intervening six centuries. There were certain provisions, such as Clauses 23 and 39, which were not only still valid then but still form the basis of important rights in the present English law. Undeniably, though, the importance of Magna Carta was diminishing and the arguments for having a fully sovereign Parliament were increasingly accepted. Many in the House still supported the Charter, such as Sir Francis Burdett, who in 1809 called for a return to the constitution of Magna Carta, and denounced the House of Commons for taking proceedings against the radical John Gale Jones, who had accused Parliament of acting in contravention of Magna Carta. Burdett was largely ignored, but he continued, claiming that the Long Parliament (1640-60) had usurped all the power then enjoyed by the Parliament of the time. He stated that Parliament was constantly contravening Magna Carta (although he was referring to its judicial not legislative practice), and that it did not have the right to do so. He received popular support and there were riots across London when he was arrested for these claims.


          


          Chartists


          The major breakthrough occurred in 1828 with the passing of the first Offences Against the Person Act, which for the first time repealed a clause of Magna Carta, namely Clause 36. With the myth broken, in one hundred and fifty years nearly the whole charter was repealed.


          The Reform Act 1832 fixed some of the most glaring problems in the political system, but did not go nearly far enough for a group that called itself the Chartists, who called for a return to the constitution of Magna Carta, and eventually created a codification of what they saw as the existing rights of the People, the People's Charter. At a rally for the Chartists in 1838 the Reverend Raynor demanded a return to the constitution of the Charter; freedom of speech, worship and congress. This is a perfect example of how the idea of the Charter went so far beyond its actual content: it depicted for many people the idea of total liberty. It was this over-exaggeration of the Charter that eventually led to its downfall. The more people expected to get from the Charter, the less Parliament was willing to attempt to cater to this expectation, and eventually writers such as Tom Paine refuted the claims about the Charter made by those such as the Chartists. This meant that the educated no longer supported these claims, and the power of Magna Carta as a symbol of freedom gradually faded into obscurity.


          


          Influences on later constitutions


          Many later attempts to draft constitutional forms of government, including the United States Constitution, trace their lineage back to this source document. The United States Supreme Court has explicitly referenced Lord Coke's analysis of Magna Carta as an antecedent of the Sixth Amendment's right to a speedy trial.


          Magna Carta has influenced international law as well: Eleanor Roosevelt referred to the Universal Declaration of Human Rights as "a Magna Carta for all mankind". The Magna Carta is thought to be the crucial turning point in the struggle to establish freedom and a key element in the transformation of constitutional thinking throughout the world. When Englishmen left their homeland to establish colonies in the new world, they brought with them charters that guaranteed they and their heirs would have and enjoy all liberties and immunities of free and natural subjects. (qtd. from wall of National Archives). In 1606, Sir Edward Coke, who drafted the Virginia Charter, had highly praised the Magna Carta, which reflected many of its values and themes into the Virginia Charter (Howard 28). Colonists were also aware of their rights that came from the Magna Carta. When American colonists raised arms against England, they were fighting not so much for new freedom, but to preserve liberties, many of which dated back to the 13th century Magna Carta. In 1787 when the representatives of America gathered to draft a constitution, they built upon the legal system they knew and admired: English common law that had evolved from the Magna Carta (National Archives). The ideas addressed in the great charter that are found today are particularly obvious. The American Constitution is the Supreme Law of the Land, recalling the manner in which Magna Carta had come to be regarded as fundamental law. This heritage is quite apparent. In comparing the Magna Carta with the Bill of Rights: the Fifth Amendment guarantees: No person shall be deprived of life, liberty or property without due process of law. In addition, the United States Constitution included a similar writ in the Suspension Clause, article 1, section 9:  The privilege of the writ habeas corpus shall not be suspended, unless when in cases of rebellion or invasion, the public safety may require it. Written 575 years earlier, the Magna Carta states,  No free man shall be taken, imprisoned, disseised, outlawed, banished, or in any way destroyed, not will we proceed against or prosecute him, except by the lawful judgment of his peers and by the law of the land. (qtd. in Howard pg VI: Foreword). Each of these proclaim no man may be imprisoned or detained without proof that they did wrong.


          


          Jews in England


          Magna Carta contained two articles related to money lending and Jews in England. Jewish involvement with money lending caused Christian resentment, because the Church forbade usury; it was seen as vice and was punishable by excommunication, although Jews, as non-Christians, could not be excommunicated and were thus in a legal grey area. Secular leaders, unlike the Church, tolerated the practice of Jewish usury because it gave the leaders opportunity for personal enrichment. This resulted in a complicated legal situation: debtors were frequently trying to bring their Jewish creditors before Church courts, where debts would be absolved as illegal, while the Jews were trying to get their debtors tried in secular courts, where they would be able to collect plus interest. The relations between the debtors and creditors would often become very nasty. There were many attempts over centuries to resolve this problem, and Magna Carta contains one example of the legal code of the time on this issue:


          
            	If one who has borrowed from the Jews any sum, great or small, die before that loan be repaid, the debt shall not bear interest while the heir is under age, of whomsoever he may hold; and if the debt fall into our hands, we will not take anything except the principal sum contained in the bond. And if anyone die indebted to the Jews, his wife shall have her dower and pay nothing of that debt; and if any children of the deceased are left under age, necessaries shall be provided for them in keeping with the holding of the deceased; and out of the residue the debt shall be paid, reserving, however, service due to feudal lords; in like manner let it be done touching debts due to others than Jews.

          


          After the Pope annulled Magna Carta, future versions contained no mention of Jews. The Church saw Jews as a threat to their authority, and the welfare of Christians, because of their special relationship to Kings as moneylenders. "Jews are the sponges of kings," wrote the theologian William de Montibus, "they are bloodsuckers of Christian purses, by whose robbery kings dispoil and deprive poor men of their goods." Thus the specific singling out of Jewish moneylenders seen in Magna Carta originated in part because of Christian nobles who permitted the otherwise illegal activity of usury, a symptom of the larger ongoing power struggle between Church and State during the Middle Ages.


          


          Popular perceptions


          
            [image: In 1957 the American Bar Association acknowledged the debt American law and constitutionalism had to Magna Carta by erecting a monument at Runnymede.]
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          Symbol and practice


          Magna Carta is often a symbol for the first time the citizens of England were granted rights against an absolute king. However, in practice the Commons could not enforce Magna Carta in the few situations where it applied to them, so its reach was limited. Also, a large part of Magna Carta was copied, nearly word for word, from the Charter of Liberties of Henry I, issued when Henry I rose to the throne in 1100, which bound the king to laws which effectively granted certain civil liberties to the church and the English nobility.


          


          Many documents form the Magna Carta


          The document commonly known as Magna Carta today is not the 1215 charter, but a later charter of 1225, and is usually shown in the form of the Charter of 1297 when it was confirmed by Edward I. At the time of the 1215 charter, many of the provisions were not meant to make long-term changes but simply to right some immediate wrongs; therefore, the Charter was reissued three times in the reign of Henry III (1216, 1217 and 1225). After this, each king for the next two hundred years (until Henry V in 1416) personally confirmed the 1225 charter in his own charter. It should not be thought of as one document but rather a variety of documents coming together to form one Magna Carta, in the same way as the treaties of Rome and Nice (among others) come together to form the treaties of the European Union and the European Community.


          


          The document was unsigned


          Popular perception is that King John and the barons signed the Magna Carta, however there were no signatures on the original document, only a single seal by the king. The words of the charter-Data per manum nostram-signify that the document was personally given by the king's hand. By placing his seal on the document, the King and the barons followed common law that a seal was sufficient to authenticate a deed, though it had to be done in front of witnesses. John's seal was the only one, and he did not sign it. The barons neither signed nor attached their seals to it.


          


          America


          The document is also honoured in America, where some view it as an antecedent of the United States Constitution and Bill of Rights. The United States has contributed the Runnymede Memorial and Lincoln Cathedral offers a Magna Carta Week. The UK lent one of the four remaining copies of Magna Carta to the U.S. for its bicentennial celebrations and donated a gold copy which is displayed in the U.S. National Archives Building in Washington, D.C.


          [bookmark: 21st_Century_Britain]


          21st Century Britain


          In 2006, BBC History held a poll to recommend a date for a proposed "Britain Day". June 15, as the date of the signing of the original 1215 Magna Carta, received most votes, above other suggestions such as D-Day, VE Day, and Remembrance Day. The outcome was not binding, although the then Chancellor Gordon Brown had previously given his support to the idea of a new national day to celebrate British identity. It was used as the name for an anti-surveillance movement in the 2008 BBC series The Last Enemy. According to a poll carried out by YouGov in 2008, 45% of the British pubilc do not know what the Magna Carta is.


          


          Usage of the definite article


          Since there is no direct, consistent correlate of the English definite article in Latin, the usual academic convention is to refer to the document in English without the article as "Magna Carta" rather than "the Magna Carta". According to the Oxford English Dictionary, the first written appearance of the term was in 1218: "Concesserimus libertates quasdam scriptas in magna carta nostra de libertatibus" (Latin: "We concede the certain liberties here written in our great charter of liberties"). However, "the Magna Carta" is frequently used in both academic and non-academic speech. In the past, the document has also been referred to as "Magna Charta".


          


          Copies


          Numerous copies were made each time it was issued, so all of the participants would each have one  in the case of the 1215 copy, one for the royal archives, one for the Cinque Ports, and one for each of the 40 counties of the time. Several of those copies still exist and some are on permanent display. If there ever was one single ' master copy' of Magna Carta sealed by King John in 1215, it has not survived. Four contemporaneous copies (known as "exemplifications") remain, all of which are located in England:


          
            	The 'burnt copy', which was found in the records of Dover Castle in the 17th century and so is assumed to be the copy that was sent to the Cinque Ports. It was subsequently involved at a house fire at its owner's property, making it all but illegible. It is the only one of the four to have its seal surviving, although this too was melted out of shape in the fire. It is currently held by the British Library


            	Another supposedly original, but possibly amended version of the Magna Carta is on show just outside of the chamber of the House of Lords situated in Westminster Palace.


            	One owned by Lincoln Cathedral, normally on display at Lincoln Castle. It has an unbroken attested history at Lincoln since 1216. We hear of it in 1800 when the Chapter Clerk of the Cathedral reported that he held it in the Common Chamber, and then nothing until 1846 when the Chapter Clerk of that time moved from within the Cathedral to a property just outside. In 1848, Magna Carta was shown to a visiting group who reported it as hanging on the wall in an oak frame in beautiful preservation. It went to the New York World Fair in 1939 and so had to be held in Fort Knox, next to the original of the US Constitution, until the end of the Second World War. Having returned to Lincoln, it has been back to America on various occasions since then. It was not on display for a time to undergo conservation in preparation for its visit to America, where it was exhibited at the Contemporary Art Centre of Virginia from March 30 to June 18, 2007 in recognition of the Jamestown quadricentennial. From July 4 to July 25, the document was displayed at the National Constitution Centre in Philadelphia, returning to Lincoln Castle afterwards.


            	One owned by and displayed at Salisbury Cathedral. It is the best conserved of the four.

          


          Other early versions of Magna Carta survive. Durham Cathedral possesses 1216, 1217, and 1225 copies.


          A near perfect 1217 copy is held by Hereford Cathedral and is occasionally displayed along side the Mappa Mundi in the cathedral's chained library. Remarkably, the Hereford Magna Carta is the only one known to survive along with an early version of a Magna Carta users manual, a small document that was sent along with Magna Carta telling the Sheriff of the county to observe the conditions outlined in the document.


          Four copies are held by the Bodleian Library in Oxford. Three of these are 1217 issues and one a 1225 issue. On 10 Dec 2007, these were put on public display for the first time.


          
            [image: Magna Carta Place, within Canberra, Australia's Parliamentary Triangle opened on 24 May 2003.]

            
              Magna Carta Place, within Canberra, Australia's Parliamentary Triangle opened on 24 May 2003.
            

          


          In 1952 the Australian Government purchased a 1297 copy of Magna Carta for 12,500. This copy is now on display in the Members' Hall of Parliament House, Canberra. In January 2006, it was announced by the Department of Parliamentary Services that the document had been revalued down from A$40m to A$15m.


          Only one copy (a 1297 copy with the royal seal of Edward I) is in private hands; it was held by the Brudenell family, earls of Cardigan, who had owned it for five centuries, before being sold to the Perot Foundation in 1984. This copy, having been on long-term loan to the US National Archives, was auctioned at Sotheby's New York on December 18, 2007; The Perot Foundation sold it in order to "have funds available for medical research, for improving public education and for assisting wounded soldiers and their families." It fetched US$21.3 million, It was bought by David Rubenstein of The Carlyle Group, who after the auction said, "I thought it was very important that the Magna Carta stay in the United States and I was concerned that the only copy in the United States might escape as a result of this auction." Rubenstein now plans to allow the National Archives to display his copy.


          


          Participant list


          Barons, Bishops and Abbots who were party to Magna Carta.


          


          Barons


          Surety Barons for the enforcement of Magna Carta:


          
            	William d'Albini, Lord of Belvoir Castle.


            	Roger Bigod, Earl of Norfolk and Suffolk.


            	Hugh Bigod, Heir to the Earldoms of Norfolk and Suffolk.


            	Henry de Bohun, Earl of Hereford.


            	Richard de Clare, Earl of Hertford.


            	Gilbert de Clare, heir to the earldom of Hertford.


            	John FitzRobert, Lord of Warkworth Castle.


            	Robert Fitzwalter, Lord of Dunmow Castle.


            	William de Fortibus, Earl of Albemarle.


            	William Hardell, ** Mayor of the City of London.


            	William de Huntingfield, Sheriff of Norfolk and Suffolk.


            	John de Lacie, Lord of Pontefract Castle.


            	William de Lanvallei, Lord of Standway Castle.


            	William Malet, Sheriff of Somerset and Dorset.


            	Geoffrey de Mandeville, Earl of Essex and Gloucester.


            	William Marshall Jr, heir to the earldom of Pembroke.


            	Roger de Montbegon, Lord of Hornby Castle, Lancashire.


            	Richard de Montfichet, Baron.


            	William de Mowbray, Lord of Axholme Castle.


            	Richard de Percy, Baron.


            	Saire/Saher de Quincey, Earl of Winchester.


            	Robert de Roos, Lord of Hamlake Castle.


            	Geoffrey de Saye, Baron.


            	Robert de Vere, heir to the earldom of Oxford.


            	Eustace de Vesci, Lord of Alnwick Castle.

          


          


          Bishops


          These bishops being witnesses (mentioned by the King as his advisers in the decision to sign the Charter):


          
            	Stephen Langton, Archbishop of Canterbury, Cardinal of the Holy Roman Church,


            	Henry, Archbishop of Dublin


            	E. Bishop of London,


            	J. Bishop of Bath,


            	P. Bishop of Winchester,


            	H. Bishop of Lincoln,


            	R. Bishop of Salisbury,


            	W. Bishop of Rochester,


            	W. Bishop of Worcester,


            	J. Bishop of Ely,


            	H. Bishop of Hereford,


            	R. Bishop of Chichester,


            	W. Bishop of Exeter.

          


          


          Abbots


          These abbots being witnesses:


          
            	the Abbot of St. Edmunds


            	the Abbot of St. Albans


            	the Abbot of Bello


            	the Abbot of St. Augustines in Canterbury


            	the Abbot of Evesham


            	the Abbot of Westminster


            	the Abbot of Peterborough


            	the Abbot of Reading


            	the Abbot of Abingdon


            	the Abbot of Malmesbury Abbey


            	the Abbot of Winchcomb


            	the Abbot of Hyde


            	the Abbot of Certesey


            	the Abbot of Sherborne


            	the Abbot of Cerne


            	the Abbot of Abbotebir


            	the Abbot of Middleton


            	the Abbot of Selby


            	the Abbot of Cirencester


            	the Abbot of Hartstary

          


          


          Others


          
            	Llywelyn the Great Also the other Welsh Princes


            	Master Pandulff, subdeacon and member of the Papal Household


            	Brother Aymeric, Master of the Knights Templar in England


            	Alexander II of Scotland

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Magna_Carta"
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              	General
            


            
              	Name, symbol, number

              	magnesium, Mg, 12
            


            
              	Chemical series

              	alkaline earth metals
            


            
              	Group, period, block

              	2, 3, s
            


            
              	Appearance

              	silvery white solid at room temp

              [image: ]
            


            
              	Standard atomic weight

              	24.3050 (6)gmol1
            


            
              	Electron configuration

              	[Ne] 3s2
            


            
              	Electrons per shell

              	2, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	1.738 gcm3
            


            
              	Liquid density at m.p.

              	1.584 gcm3
            


            
              	Melting point

              	923 K

              (650 C, 1202 F)
            


            
              	Boiling point

              	1363 K

              (1091  C, 1994  F)
            


            
              	Heat of fusion

              	8.48 kJmol1
            


            
              	Heat of vaporization

              	128 kJmol1
            


            
              	Specific heat capacity

              	(25 C) 24.869 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P/Pa

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T/K

                    	701

                    	773

                    	861

                    	971

                    	1132

                    	1361
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	hexagonal
            


            
              	Oxidation states

              	2, 1

              (strongly basic oxide)
            


            
              	Electronegativity

              	1.31 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 737.7 kJmol1
            


            
              	2nd: 1450.7 kJmol1
            


            
              	3rd: 7732.7 kJmol1
            


            
              	Atomic radius

              	150 pm
            


            
              	Atomic radius (calc.)

              	145 pm
            


            
              	Covalent radius

              	130 pm
            


            
              	Van der Waals radius

              	173 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	paramagnetic
            


            
              	Electrical resistivity

              	(20C) 43.9 nm
            


            
              	Thermal conductivity

              	(300 K) 156Wm1K1
            


            
              	Thermal expansion

              	(25 C) 24.8 mm1K1
            


            
              	Speed of sound (thin rod)

              	( r.t.) (annealed)

              4940 ms1
            


            
              	Young's modulus

              	45 GPa
            


            
              	Shear modulus

              	17 GPa
            


            
              	Bulk modulus

              	45 GPa
            


            
              	Poisson ratio

              	0.29
            


            
              	Mohs hardness

              	2.5
            


            
              	Brinell hardness

              	260 MPa
            


            
              	CAS registry number

              	7439-95-4
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of magnesium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	24Mg

                    	78.99%

                    	24Mg is stable with 12 neutrons
                  


                  
                    	25Mg

                    	10%

                    	25Mg is stable with 13 neutrons
                  


                  
                    	26Mg

                    	11.01%

                    	26Mg is stable with 14 neutrons
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          Magnesium (pronounced /mgˈniːziəm/) is a chemical element with the symbol Mg, the atomic number 12, and an atomic mass of 24.31. Magnesium is the ninth most abundant element in the universe by mass. It constitutes about 2% of the Earth's crust by mass, and it is the third most abundant element dissolved in seawater. Magnesium ions are essential to all living cells, and is the 11th most abundant element by mass in the human body. The free element (metal) is not found in nature. Once produced from magnesium salts, this alkaline earth metal is used as an alloying agent to make aluminium-magnesium alloys, sometimes called " magnalium" or "magnelium".


          


          Notable characteristics


          Elemental magnesium is a fairly strong, silvery-white, light-weight metal (two thirds the density of aluminium). It tarnishes slightly when exposed to air, although unlike the alkaline metals, storage in an oxygen free environment is unnecessary because magnesium is protected by a thin layer of oxide which is fairly impermeable and hard to remove. Like its lower periodic table group neighbour calcium, magnesium reacts with water at room temperature, though it reacts much more slowly than calcium. When it is submerged in water, hydrogen bubbles will almost unnoticeably begin to form on the surface of the metal, though if powdered it will react much more rapidly. Magnesium also reacts with hydrochloric acid (HCl) and produces heat and hydrogen when added to it. The magnesium will begin to bubble and become hot  too hot to touch comfortably. The reaction will occur faster with higher temperatures (see precautions). Magnesium is a highly flammable metal, but while it is easy to ignite when powdered or shaved into thin strips, it is difficult to ignite in mass or bulk. Once ignited it is difficult to extinguish, being able to burn in both nitrogen (forming magnesium nitride), and carbon dioxide (forming magnesium oxide and carbon).


          Magnesium, when it burns in air, produces a brilliant white light. Thus magnesium powder ( flash powder) was used as a source of illumination in the early days of photography. Later, magnesium ribbon was used in electrically ignited flash bulbs. Magnesium powder is still used in the manufacture of fireworks and marine flares where a brilliant white light is required.


          Magnesium compounds are typically white crystals. Most are soluble in water, providing the sour-tasting magnesium ion Mg2+. Small amounts of dissolved magnesium ion contributes to the tartness and taste of natural waters. Magnesium ion in large amounts is an ionic laxative, and magnesium sulfate ( Epsom salts) is sometimes used for this purpose. So-called " milk of magnesia" is a water suspension of one of the few insoluble magnesium compounds: magnesium hydroxide. The undissolved particles give rise to its appearance and name. Milk of magnesia is a mild base and is commonly used as an antacid.


          


          Applications


          


          As the metal


          Magnesium is the third most commonly used structural metal, following steel and aluminium.


          Magnesium compounds, primarily magnesium oxide, are used mainly as refractory material in furnace linings for producing iron, steel, nonferrous metals, glass and cement. Magnesium oxide and other compounds also are used in agricultural, chemical and construction industries. As a metal, this element's principal use is as an alloying additive to aluminium with these aluminium-magnesium alloys being used mainly for beverage cans.


          Magnesium, in its purest form, can be compared with aluminium, and is strong and light, so it is used in several high volume part manufacturing applications, including automotive and truck components. Specialty, high-grade car wheels of magnesium alloy are called " mag wheels". In 1957 a Corvette SS, designed for racing, was constructed with magnesium body panels. Porsche's all-out quest to decrease the weight of their racecars led to the use of magnesium frames in the famous 917/053 which won Le Mans in 1971, and still holds the absolute distance record. The 917/30 Can-Am car also featured a magnesium spaceframe, helping it to make the most of its prodigious 1100-1500hp. Volkswagen has used magnesium in its engine components for many years. For a long time, Porsche used magnesium alloy for its engine blocks due to the weight advantage. There is renewed interest in magnesium engine blocks, as featured in the 2006 BMW 325i and 330i models. The BMW engine uses an aluminium alloy insert for the cylinder walls and cooling jackets surrounded by a high temperature magnesium alloy AJ62A. The application of magnesium AE44 alloy in the 2006 Corvette Z06 engine cradle has advanced the technology of designing robust automotive parts in magnesium. Both of these alloys are recent developments in high temperature low creep magnesium alloys. The general strategy for such alloys is to form intermetallic precipitates at the grain boundaries, for example by adding mischmetal or calcium. New alloy development and lower costs, which are becoming competitive to aluminium, will further the number of automotive applications.
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              Products made of magnesium: firestarter and shavings, sharpener, magnesium ribbon
            

          


          The second application field of magnesium is electronic devices. Due to low weight, good mechanical and electrical properties, magnesium is widely used for manufacturing of mobile phones, laptop computers, cameras, and other electronic components. Magnesium is even used to make some higher end yo-yos, such as the Duncan Freehand Mg.


          Historically, magnesium was one of the main aerospace construction metals and was used for German military aircraft as early as World War I and extensively for German aircraft in World War II. The Germans coined the name 'Elektron' for magnesium alloy which is still used today. Due to perceived hazards with magnesium parts in the event of fire, the application of magnesium in the commercial aerospace industry was generally restricted to engine related components. Currently the use of magnesium alloys in aerospace is increasing, mostly driven by the increasing importance of fuel economy and the need to reduce weight. The development and testing of new magnesium alloys notably Elektron 21 which has successfully undergone extensive aerospace testing for suitability in both engine, internal and airframe components. European Community runs three R&D magnesium projects in Aerospace priority of Six Framework Program.
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              Magnesium firestarter (in left hand), used with a pocket knife and flint to create sparks which ignite the shavings
            

          


          
            	Incendiary use: Magnesium is flammable, burning at a temperature of approximately 2500 K (2200 C, 4000 F), and the autoignition temperature of magnesium is approximately 744 K (473 C, 883 F) in air. The extremely high temperature at which magnesium burns makes it a handy tool for starting emergency fires during outdoor recreation. Other related uses include flashlight photography, flares, pyrotechnics, fireworks sparklers, and incendiary bombs.

          


          Other uses include:


          
            	Removal of sulfur from iron and steel.


            	Production of titanium


            	Photoengraved plates in the printing industry.


            	Combined in alloys, this metal is essential for airplane and missile construction.


            	When used as an alloying agent, this metal improves the mechanical, fabrication and welding characteristics of aluminium.


            	Additive agent for conventional propellants and used in producing nodular graphite in cast iron.


            	Reducing agent for the production of pure uranium and other metals from their salts.


            	Magnesium turnings or ribbon are used to prepare Grignard reagents, which are useful in organic synthesis


            	Easily reacting with water, it can serve as a desiccant

          


          


          In magnesium compounds


          
            	The magnesium ion is necessary for all life (see magnesium in biological systems), so magnesium salts are an additive for foods, fertilizers (Mg is a component of chlorophyll), and culture media.


            	Magnesium hydroxide is used in milk of magnesia, its chloride, oxide, gluconate and citrate used as oral magnesium supplements, and its sulfate ( Epsom salts) for various purposes in medicine, and elsewhere (see the article for more). Oral magnesium supplements have been claimed to be therapeutic for some individuals who suffer from Restless Leg Syndrome (RLS).


            	Magnesium borate, magnesium salicylate and magnesium sulfate are used as antiseptics.


            	Magnesium bromide is used as a mild sedative (this action is due to the bromide, not the magnesium).

          


          
            	Dead-burned magnesite is used for refractory purposes such as brick and liners in furnaces and converters.


            	Magnesium carbonate (MgCO3) powder is also used by athletes, such as gymnasts and weightlifters, to improve the grip on objects  the apparatus or lifting bar.


            	Magnesium stearate is a slightly flammable white powder with lubricative properties. In pharmaceutical technology it is used in the manufacturing of tablets, to prevent the tablets from sticking to the equipment during the tablet compression process (i.e., when the tablet's substance is pressed into tablet form).


            	Magnesium sulfite is used in the manufacture of paper ( sulfite process).


            	Magnesium phosphate is used to fireproof wood for construction.


            	Magnesium hexafluorosilicate is used in mothproofing of textiles.

          


          


          History


          The name originates from the Greek word for a district in Thessaly called Magnesia. It is related to magnetite and manganese, which also originated from this area, and required differentiation as separate substances. See manganese for this history.


          Magnesium is the seventh most abundant element in the earth's crust by mass and eighth by molarity. It is found in large deposits of magnesite, dolomite, and other minerals, and in mineral waters, where magnesium ion is soluble. In 1618 a farmer at Epsom in England attempted to give his cows water from a well. They refused to drink because of the water's bitter taste. However the farmer noticed that the water seemed to heal scratches and rashes. The fame of Epsom salts spread. Eventually they were recognized to be hydrated magnesium sulphate, MgSO4.


          In England, Sir Humphry Davy electrolytically isolated pure magnesium metal in 1808 from a mix of magnesia and HgO, and A. A. B. Bussy prepared it in coherent form in 1831. Davy's first suggestion for a name was magnium, but the name magnesium is now used.


          Biology


          Magnesium ions are essential to the basic nucleic acid chemistry of life, and thus are essential to all cells of all known living organisms. Plants have an additional use for magnesium in that chlorophylls are magnesium-centered porphyrins. Many enzymes require the presence of magnesium ions for their catalytic action, especially enzymes utilizing ATP, or those which use other nucleotides to synthesize DNA and RNA. Magnesium deficiency in plants causes late-season yellowing between leaf veins, especially in older leaves, and can be corrected by applying epsom salts (which is rapidly leached), or else crushed dolomitic limestone to the soil.


          Magnesium is a vital component of a healthy human diet and deficiency has been implicated in a number of human diseases. Magnesium is readily available in many common foods but studies indicate that many Americans are magnesium deficient. Excess magnesium in the blood is freely filtered at the kidneys, and for this reason it is very difficult to overdose on magnesium from dietary sources alone. However, there are a number of magnesium supplements available which make overdose possible, particularly in people with poor renal function, but severe hypermagnesemia can also occur without renal dysfunction.


          


          Isotopes


          Magnesium has three stable isotopes: 24Mg, 25Mg, 26Mg. All are present in significant amounts (see table of isotopes above). About 79% of Mg is 24Mg. The isotope 28Mg is radioactive and in the 1950s to 1970s was made commercially by several nuclear power plants for use in scientific experiments. This isotope has a relatively short half-life (21 hours) and so its use was limited by shipping times.


          26Mg has found application in isotopic geology, similar to that of aluminium. 26Mg is a radiogenic daughter product of 26Al, which has a half-life of 717,000 years. Large enrichments of stable 26Mg have been observed in the Ca-Al-rich inclusions of some carbonaceous chondrite meteorites. The anomalous abundance of 26Mg is attributed to the decay of its parent 26Al in the inclusions. Therefore, the meteorite must have formed in the solar nebula before the 26Al had decayed. Hence, these fragments are among the oldest objects in the solar system and have preserved information about its early history.


          It is conventional to plot 26Mg/24Mg against an Al/Mg ratio. In an isochron dating plot, the Al/Mg ratio plotted is27Al/24Mg. The slope of the isochron has no age significance, but indicates the initial 26Al/27Al ratio in the sample at the time when the systems were separated from a common reservoir.


          


          Precautions


          


          Magnesium metal and alloys are highly flammable in their pure form when molten, as a powder, or in ribbon form. Burning or molten magnesium metal reacts violently with water. Magnesium powder is an explosive hazard. One should wear safety glasses while working with magnesium, and if burning it, these should include a heavy U.V. filter, similar to welding eye protection. The bright white light (including ultraviolet) produced by burning magnesium can permanently damage the retinas of the eyes, similar to welding arc burns.


          Water should not be used to extinguish magnesium fires, because it can produce hydrogen which will feed the fire, according to the reaction:


          
            	Mg (s) + 2 H2O (g)  Mg(OH)2 (s) + H2 (g)


            	or in words:


            	Magnesium (solid) + steam  Magnesium hydroxide (solid) + Hydrogen (gas)

          


          Carbon dioxide fire extinguishers should not be used either, because magnesium can burn in carbon dioxide (forming magnesium oxide, MgO, and carbon). A Class D dry chemical fire extinguisher should be used if available, or else the fire should be covered with sand or magnesium foundry flux. An easy way to put out small metal fires is to place a polyethylene bag filled with dry sand on top of the fire. The heat of the fire will melt the bag and the sand will flow out onto the fire.
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            [image: Magnetic field lines of a solenoid which are similar to a bar magnet as illustrated above with the iron filings]

            
              Magnetic field lines of a solenoid which are similar to a bar magnet as illustrated above with the iron filings
            

          


          A magnet is a material or object that produces a magnetic field. A low-tech means to detect a magnetic field is to scatter iron filings and observe their pattern, as in the accompanying figure. A "hard" or "permanent" magnet is one that stays magnetized, such as a magnet used to hold notes on a refrigerator door. Permanent magnets occur naturally in some rocks, particularly lodestone, but are now more commonly manufactured. A "soft" or "impermanent" magnet is one that loses its memory of previous magnetizations. "Soft" magnetic materials are often used in electromagnets to enhance (often hundreds or thousands of times) the magnetic field of a wire that carries an electric current and is wrapped around the magnet; the field of the "soft" magnet increases with the current.


          Two measures of a material's magnetic properties are its magnetic moment and its magnetization. A material without a permanent magnetic moment can, in the presence of magnetic fields, be attracted ( paramagnetic), or repelled ( diamagnetic). Liquid oxygen is paramagnetic; graphite is diamagnetic. Paramagnets tend to intensify the magnetic field in their vicinity, whereas diamagnets tend to weaken it. "Soft" magnets, which are strongly attracted to magnetic fields, can be thought of as strongly paramagnetic; superconductors, which are strongly repelled by magnetic fields, can be thought of as strongly diamagnetic.


          


          Background on the physics of magnetism and magnets


          
            [image: The effects of magnetism.]

            
              The effects of magnetism.
            

          


          


          Magnetic field


          The magnetic field (usually denoted B) is a vector field (that is, a vector at every point of space), with a direction and a magnitude that, in SI units is teslas. (B can also depend on time.) Its direction can be obtained from the orientation of a compass needle. Its magnitude (also called strength) is proportional to how strongly the compass needle gets oriented along that direction.


          


          Magnetic moment


          A magnet's magnetic moment (also called magnetic dipole moment, and usually denoted ) is a vector that characterizes the magnet's overall magnetic properties. For a bar magnet, the direction of the magnetic moment points from the magnet's south pole to its north pole, and the magnitude relates to how strong and how far apart these poles are.


          A magnet both produces its own magnetic field and it responds to magnetic fields. The strength of the magnetic field it produces is at any given point proportional to the magnitude of its magnetic moment. In addition, when the magnet is put into an "external" magnetic field produced by a different source, it is subject to a torque tending to orient the magnetic moment parallel to the field. The amount of this torque is proportional both to the magnetic moment and the "external" field. A magnet may also be subject to a force driving it in one direction or another, according to the positions and orientations of the magnet and source. If the field is uniform in space the magnet is subject to no net force, although it is subject to a torque.


          A wire in the shape of a circle with area A and carrying current I is a magnet, with a magnetic moment of magnitude equal to IA.


          


          Magnetization


          The magnetization of an object is the local value of its magnetic moment per unit volume, usually denoted M, with units A/ m. It is a vector field, rather than just a vector (like the magnetic moment), because the different sections of a bar magnet generally are magnetized with different directions and strengths (for example, due to domains, see below). A good bar magnet may have a magnetic moment of magnitude 0.1 Am and a volume of 1 cm, or 0.000001 m, and therefore an average magnetization magnitude is 100,000 A/m. Iron can have a magnetization of around a million A/m.


          


          Magnetic poles


          Although for many purposes it is convenient to think of a magnet as having distinct north and south magnetic poles, the concept of poles should not be taken literally: it is merely a way of referring to the two different ends of a magnet. The magnet itself may be homogeneous; there are not distinct "north" or "south" particles on opposing sides, and no Magnetic monopole has yet been observed. If a bar magnet is broken in half, in an attempt to separate the north and south poles, the result will be two bar magnets, each of which has both a north and south pole.


          The magnetic pole approach is used by most professional magneticians, from those who design magnetic memory to those who design large-scale magnets. If the magnetic pole distribution is known, then outside the magnet the pole model gives the magnetic field exactly. By simply supplementing the pole model field with a term proportional to the magnetization (see Units and Calculations, below) the magnetic field within the magnet is given exactly. This pole model is also called the "Gilbert Model" of a magnetic dipole.


          Another model is the " Ampre Model", where all magnetization is due to the macroscopic effect of microscopic " bound currents", also called "Amprian currents". For a uniformly magnetized bar magnet in the shape of a cylinder, with poles uniformly distributed on its ends, the net effect of the microscopic bound currents is to make the magnet behave as if there is a macroscopic sheet of current flowing around the cylinder, with local flow direction normal to the cylinder axis. (Since scraping off the outer layer of a magnet will not destroy its magnetic properties, there are subtleties associated with this model as well as with the pole model. What happens is that you have only scraped off a relatively small number of atoms, whose bound currents do not contribute much to the net magnetic moment.) A right-hand rule due to Ampre tells us how the currents flow, for a given magnetic moment. Align the thumb of your right hand along the magnetic moment, and with that hand grasp the cylinder. Your fingers will then point along the direction of current flow. As noted above, the magnetic field given by the Amperian approach and the Gilbert approach are identical outside all magnets, and become identical within all magnets after the Gilbert "field" is supplemented. It is usually difficult to find the Amperian currents on the surface of a magnet, whereas it is often easier to find the effective poles for the same magnet. For one end (pole) of a permanent magnet outside a "soft" magnet, the pole picture of the "soft" magnet has it respond with an image pole of opposite sign to the applied pole; one also can find the Amperian currents on the surface of the "soft" magnet.


          


          Pole naming conventions


          The north pole of the magnet is the pole which (when the magnet is freely suspended) points towards the magnetic north pole (in northern Canada). Since opposite poles (north and south) attract whereas like poles (north and north, or south and south) repel, the Earth's present geographic north is thus actually its magnetic south. Confounding the situation further, the Earth's magnetic field occasionally reverses itself.


          In order to avoid this confusion, the terms positive and negative poles are sometimes used instead of north and south, respectively.


          As a practical matter, in order to tell which pole of a magnet is north and which is south, it is not necessary to use the earth's magnetic field at all. For example, one calibration method would be to compare it to an electromagnet, whose poles can be identified via the right-hand rule.


          


          Descriptions of magnetic behaviors


          There are many forms of magnetic behavior, and all materials exhibit at least one of them. Magnets vary both in the permanency of their magnetization, and in the strength and orientation of the magnetic field they create. This section describes, qualitatively, the primary types of magnetic behaviour that materials can show. The physics underlying each of these behaviors is described in the next section below, and can also be found in more detail in their respective articles.


          
            	Most popularly found in paper clips, paramagnetism is exhibited in substances which do not produce fields by themselves, but which, when exposed to a magnetic field, reinforce that field by becoming magnetized themselves, and thus get attracted to that field. A good example for this behaviour can be found in a bucket of nails - if you pick up a single nail, you can expect that other nails will not follow. However, you can apply an intense magnetic field to the bucket, pick up one nail, and find that many will come with it.

          


          
            	Unscientifically referred to as 'non-magnetic,' diamagnets actually do exhibit some magnetic behaviour - just to very small magnitudes. In fact, diamagnetic materials, when exposed to a magnetic field, will magnetize (slightly) in the opposite direction, getting (slightly) repelled from the applied field. Superconductors are strongly diamagnetic.

          


          
            	Ferromagnetic and ferrimagnetic materials are the 'popular' perception of a magnet. These materials can retain their own magnetization; a common example is a traditional refrigerator magnet. (The difference between ferro- and ferrimagnetic materials is related to their microscopic structure, as explained below.)

          


          


          Physics of magnetic behaviors


          


          Overview


          Magnetism, at its root, arises from two sources:


          
            	Electric currents, or more generally moving electric charges, create magnetic fields (see Maxwell's Equations).


            	Many particles have nonzero "intrinsic" (or " spin") magnetic moments. (Just as each particle, by its nature, has a certain mass and charge, each has a certain magnetic moment, possibly zero.)

          


          In magnetic materials, the most important sources of magnetization are, more specifically, the electrons' orbital angular motion around the nucleus, and the electrons' intrinsic magnetic moment (see Electron magnetic dipole moment). The other potential sources of magnetism are much less important: For example, the nuclear magnetic moments of the nuclei in the material are typically thousands of times smaller than the electrons' magnetic moments, so they are negligible in the context of the magnetization of materials. (Nuclear magnetic moments are important in other contexts, particularly in Nuclear Magnetic Resonance (NMR) and Magnetic Resonance Imaging (MRI).)


          Ordinarily, the countless electrons in a material are arranged such that their magnetic moments (both orbital and intrinsic) cancel out. This is due, to some extent, to electrons combining into pairs with opposite intrinsic magnetic moments (as a result of the Pauli exclusion principle; see Electron configuration), or combining into "filled subshells" with zero net orbital motion; in both cases, the electron arrangement is so as to exactly cancel the magnetic moments from each electron. Moreover, even when the electron configuration is such that there are unpaired electrons and/or non-filled subshells, it is often the case that the various electrons in the solid will contribute magnetic moments that point in different, random directions, so that the material will not be magnetic.


          However, sometimes (either spontaneously, or due to an applied external magnetic field) each of the electron magnetic moments will be, on average, lined up. Then the material can produce a net total magnetic field, which can potentially be quite strong.


          The magnetic behaviour of a material depends on its structure (particularly its electron configuration, for the reasons mentioned above), and also on the temperature (at high temperatures, random thermal motion makes it more difficult for the electrons to maintain alignment).


          


          Physics of paramagnetism


          In a paramagnet there are unpaired electrons, i.e. atomic or molecular orbitals with exactly one electron in them. While paired electrons are required by the Pauli exclusion principle to have their intrinsic ('spin') magnetic moments pointing in opposite directions (summing to zero), an unpaired electron is free to align its magnetic moment in any direction. When an external magnetic field is applied, these magnetic moments will tend to align themselves in the same direction as the applied field, thus reinforcing it.


          


          Physics of diamagnetism


          In a diamagnet, there are no unpaired electrons, so the intrinsic electron magnetic moments cannot produce any bulk effect. In these cases, the magnetization arises from the electrons' orbital motions, which can be understood classically as follows:


          When a material is put in a magnetic field, the electrons circling the nucleus will experience, in addition to their Coulomb attraction to the nucleus, a Lorentz force from the magnetic field. Depending on which direction the electron is orbiting, this force may increase the centripetal force on the electrons, pulling them in towards the nucleus, or it may decrease the force, pulling them away from the nucleus. This effect systematically increases the orbital magnetic moments that were aligned opposite the field, and decreases the ones aligned parallel to the field (in accordance with Lenz's law). This results in a small bulk magnetic moment, with an opposite direction to the applied field.


          Note that this description is meant only as a heuristic; a proper understanding requires a quantum-mechanical description.


          Note that all materials, including paramagnets, undergo this orbital response. However, in a paramagnet, this response is overwhelmed by the much stronger opposing response described above (i.e., alignment of the electrons' intrinsic magnetic moments).


          


          Physics of ferromagnetism


          A ferromagnet, like a paramagnet, has unpaired electrons. However, in addition to the electrons' intrinsic magnetic moments wanting to be parallel to an applied field, there is also in these materials a tendency for these magnetic moments to want to be parallel to each other. Thus, even when the applied field is removed, the electrons in the material can keep each other continually pointed in the same direction.


          Every ferromagnet has its own individual temperature, called the Curie temperature, or Curie point, above which it loses its ferromagnetic properties. This is because the thermal tendency to disorder overwhelms the energy-lowering due to ferromagnetic order.


          


          Magnetic Domains


          
            [image: Magnetic domains in ferromagnetic material.]

            
              Magnetic domains in ferromagnetic material.
            

          


          The magnetic moment of atoms in a ferromagnetic material cause them to behave something like tiny permanent magnets. They stick together and align themselves into small regions of more or less uniform alignment called magnetic domains or Weiss domains. Magnetic domains can be observed with Magnetic force microscope to reveal magnetic domain boundaries that resemble white lines in the sketch.There are many scientific experiments that can physically show magnetic fields.


          
            [image: Effect of a magnet on the domains.]
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          When a domain contains too many molecules, it becomes unstable and divides into two domains aligned in opposite directions so that they stick together more stably as shown at the right.


          When exposed to a magnetic field, the domain boundaries move so that the domains aligned with the magnetic field grow and dominate the structure as shown at the left. When the magnetizing field is removed, the domains may not return to a unmagnetized state. This results in the ferromagnetic material being magnetized, forming a permanent magnet.


          When magnetized strongly enough that the prevailing domain overruns all others to result in only one single domain, the material is magnetically saturated. When a magnetized ferromagnetic material is heated to the Curie point temperature, the molecules are agitated to the point that the magnetic domains lose the organization and the magnetic properties they cause cease. When the material is cooled, this domain alignment structure spontaneously returns, in a manner roughly analogous to how a liquid can freeze into a crystalline solid.


          


          Physics of antiferromagnetism


          
            [image: Antiferromagnetic ordering]
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          In an antiferromagnet, unlike a ferromagnet, there is a tendency for the intrinsic magnetic moments of neighboring valence electrons to point in opposite directions. When all atoms are arranged in a substance so that each neighbour is 'anti-aligned', the substance is antiferromagnetic. Antiferromagnets have a zero net magnetic moment, meaning no field is produced by them. Antiferromagnets are less common compared to the other types of behaviors, and are mostly observed at low temperatures. In varying temperatures, antiferromagnets can be seen to exhibit diamagnetic and ferrimagnetic properties.


          In some materials, neighboring electrons want to point in opposite directions, but there is no geometrical arrangement in which each pair of neighbors is anti-aligned. This is called a spin glass, and is an example of geometrical frustration.


          


          Physics of ferrimagnetism


          
            [image: Ferrimagnetic ordering]
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          Like ferromagnetism, ferrimagnets retain their magnetization in the absence of a field. However, like antiferromagnets, neighboring pairs of electron spins like to point in opposite directions. These two properties are not contradictory, due to the fact that in the optimal geometrical arrangement, there is more magnetic moment from the sublattice of electrons which point in one direction, than from the sublattice which points in the opposite direction.


          The first discovered magnetic substance, magnetite, was originally believed to be a ferromagnet; Louis Nel disproved this, however, with the discovery of ferrimagnetism.


          


          Other types of magnetism


          There are various other types of magnetism, such as and spin glass (mentioned above), superparamagnetism, superdiamagnetism, and metamagnetism.


          


          Common uses of magnets


          
            [image: Hard disks record data on a thin magnetic coating.]
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            	Magnetic recording media: Common VHS tapes contain a reel of magnetic tape. The information that makes up the video and sound is encoded on the magnetic coating on the tape. Common audio cassettes also rely on magnetic tape. Similarly, in computers, floppy disks and hard disks record data on a thin magnetic coating.

          


          
            	Credit, debit, and ATM cards: All of these cards have a magnetic strip on one of their sides. This strip contains the necessary information to contact an individual's financial institution and connect with their account(s).

          


          
            	Common televisions and computer monitors: TV and computer screens using vacuum tube technology employ an electromagnet to guide electrons to the screen, in order to produce an image -- see the article on cathode ray tubes. Plasma screens and LCDs use different technologies.

          


          
            	Speakers and Microphones: Most speakers employ a permanent magnet and a current-carrying coil to convert electric energy (the signal) into mechanical energy (movement which creates the sound). The coil is wrapped around a bobbin attached to the speaker cone, and carries the signal as changing current which interacts with the field of the permanent magnet. The voice coil feels a magnetic force and in response moves the cone and pressurizes the neighboring air, thus generating sound. Dynamic microphones employ the same concept, but in reverse. A microphone has a diaphragm or membrane attached to a coil of wire. The coil rests inside a specially shaped magnet. When sound vibrates the membrane, the coil is vibrated as well. As the coil moves through the magnetic field, a voltage is generated across the coil (see Lenz's Law). This voltage drives current in the wire that is characteristic of the original sound.
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            	Electric motors and generators: Some electric motors (much like loudspeakers) rely upon a combination of an electromagnet and a permanent magnet, and much like loudspeakers, they convert electric energy into mechanical energy. A generator is the reverse: it converts mechanical energy into electric energy.

          


          
            	Transformers: Transformers are devices that transfer electric energy between two windings that are electrically isolated but are linked magnetically.

          


          
            	Chucks: Chucks are used in the metalworking field to hold objects. If these objects can be held securely with a magnet then a permanent or electromagnetic chuck may be used. Magnets are also used in other types of fastening devices, such as the magnetic base, the magnetic clamp and the refrigerator magnet.

          


          
            	A compass (or mariner's compass) is a navigational instrument for finding directions on the Earth. It consists of a magnetized pointer free to align itself accurately with Earth's magnetic field, which is of great assistance in navigation. The cardinal points are north, south, east and west. A compass can be used in conjunction with a marine chronometer and a sextant to provide a very accurate navigation capability. This device greatly improved maritime trade by making travel safer and more efficient. An early form of the compass was invented in China in the 11th century. The familiar mariner's compass was invented in Europe around 1300, as was later the liquid compass and the gyrocompass which does not work with a magnetic field.

          


          
            	Magic: Naturally magnetic Lodestones as well as iron magnets are used in conjunction with fine iron grains (called "magnetic sand") in the practice of the African-American folk magic known as hoodoo. The stones are symbolically linked to people's names and ritually sprinkled with magnetic sand to reveal the magnetic field. One stone may be utilized to bring desired things to a person; a pair of stones may be manipulated to bring two people closer together in love.

          


          
            	Art: 1 mm or thicker vinyl magnet sheets may be attached to paintings, photographs, and other ornamental articles, allowing them to be stuck to refrigerators and other metal surfaces.

          


          
            	Science Projects: Many topic questions are often based on magnets. For example; how is the strength of a magnet affected by glass, plastic, and cardboard?
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            	Toys: Due to their ability to counteract the force of gravity at very close range, magnets are often employed in children's toys such as the Magnet Space Wheel to amusing effect.

          


          
            	Magnets can be used to make jewelry. Necklaces and bracelets can have a magnetic clasp. Necklaces and bracelets can be made from small but strong, cylindrical magnets and slightly larger iron or steel balls connected in a pattern that is repeated until it is long enough to fit on the wrist or neck. These accessories may be fragile enough to accidentally come apart, but they also can be disassembled and reassembled with a different design. When connected as a necklace or a bracelet, magnets lose their attraction to other pieces of iron steel because they are already attached to their own iron and steel balls.


            	Magnets can pick up magnetic items (iron nails, staples, tacks, paper clips) that are either too small, too hard to reach, or too thin for fingers to hold.

          


          
            	Magnetic levitation transport, or maglev, is a form of transportation that suspends, guides and propels vehicles (especially trains) via electromagnetic force. This method can be faster than wheeled mass transit systems, potentially reaching velocities comparable to turboprop and jet aircraft (900 km/h, 559 mph). The maximum recorded speed of a maglev train is 581 km/h (361 mph), achieved in Japan in 2003.

          


          
            	A recently developed use of magnetism is to connect portable computer power cables. Such a connection will occasionally break by accidentally pushing against the cable, but the computer battery prevents interruption of service, and the easy disconnection protects the cable from serious jerks or from being stepped on.

          


          


          Magnetization and demagnetization


          Ferromagnetic materials can be magnetized in the following ways:


          
            	Placing the item in an external magnetic field will result in the item retaining some of the magnetism on removal. Vibration has been shown to increase the effect. Ferrous materials aligned with the earth's magnetic field and which are subject to vibration (e.g. frame of a conveyor) have been shown to acquire significant residual magnetism. A magnetic field much stronger than the earth's can be generated inside a solenoid by passing direct current through it.


            	Stroking - An existing magnet is moved from one end of the item to the other repeatedly in the same direction.


            	Placing a steel bar in a magnetic field, then heating it to a high temperature and then finally hammering it as it cools. This can be done by laying the magnet in a North-South direction in the Earth's magnetic field. In this case, the magnet is not very strong but the effect is permanent.

          


          Permanent magnets can be demagnetized in the following ways:


          
            	Heating a magnet past its Curie point will destroy the long range ordering.


            	Contact through stroking one magnet with another in random fashion will demagnetize the magnet being stroked, in some cases; some materials have a very high coercive field and cannot be demagnetized with other permanent magnets.


            	Hammering or jarring will destroy the long range ordering within the magnet.


            	A magnet being placed in a solenoid which has an alternating current being passed through it will have its long range ordering disrupted, in much the same way that direct current can cause ordering.

          


          In an electromagnet which uses a soft iron core, ceasing the flow of current will eliminate the magnetic field. However, a slight field may remain in the core material as a result of hysteresis.


          


          Types of permanent magnets
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          Magnetic metallic elements


          Many materials have unpaired electron spins, and the majority of these materials are paramagnetic. When the spins interact with each other in such a way that the spins align spontaneously, the materials are called ferromagnetic (what is often loosely termed as "magnetic"). Due to the way their regular crystalline atomic structure causes their spins to interact, some metals are (ferro)magnetic when found in their natural states, as ores. These include iron ore ( magnetite or lodestone), cobalt and nickel, as well the rare earth metals gadolinium and dysprosium (when at a very low temperature). Such naturally occurring (ferro)magnets were used in the first experiments with magnetism. Technology has since expanded the availability of magnetic materials to include various manmade products, all based, however, on naturally magnetic elements.


          


          Composites


          


          Ceramic or ferrite


          Ceramic, or ferrite, magnets are made of a sintered composite of powdered iron oxide and barium/strontium carbonate ceramic. Due to the low cost of the materials and manufacturing methods, inexpensive magnets (or nonmagnetized ferromagnetic cores, for use in electronic component such as radio antennas, for example) of various shapes can be easily mass produced. The resulting magnets are noncorroding, but brittle and must be treated like other ceramics.


          


          Alnico


          Alnico magnets are made by casting or sintering a combination of aluminium, nickel and cobalt with iron and small amounts of other elements added to enhance the properties of the magnet. Sintering offers superior mechanical characteristics, whereas casting delivers higher magnetic fields and allows for the design of intricate shapes. Alnico magnets resist corrosion and have physical properties more forgiving than ferrite, but not quite as desirable as a metal.


          


          Ticonal


          Ticonal magnets are an alloy of titanium, cobalt, nickel, and aluminium, with iron and small amounts of other elements. It was developed by Philips for loudspeakers.


          


          Injection molded


          Injection molded magnets are a composite of various types of resin and magnetic powders, allowing parts of complex shapes to be manufactured by injection molding. The physical and magnetic properties of the product depend on the raw materials, but are generally lower in magnetic strength and resemble plastics in their physical properties.


          


          Flexible


          Flexible magnets are similar to injection molded magnets, using a flexible resin or binder such as vinyl, and produced in flat strips or sheets. These magnets are lower in magnetic strength but can be very flexible, depending on the binder used.


          


          Rare earth magnets


          'Rare earth' (lanthanoid) elements have a partially occupied f electron shell (which can accommodate up to 14 electrons.) The spin of these electrons can be aligned, resulting in very strong magnetic fields, and therefore these elements are used in compact high-strength magnets where their higher price is not a concern. The most common types of rare earth magnets are samarium-cobalt and neodymium-iron-boron (NIB) magnets.


          


          Single-molecule magnets (SMMs) and single-chain magnets (SCMs)


          In the 1990s it was discovered that certain molecules containing paramagnetic metal ions are capable of storing a magnetic moment at very low temperatures. These are very different from conventional magnets that store information at a "domain" level and theoretically could provide a far denser storage medium than conventional magnets. In this direction research on monolayers of SMMs is currently under way. Very briefly, the two main attributes of an SMM are:


          
            	a large ground state spin value (S), which is provided by ferromagnetic or ferrimagnetic coupling between the paramagnetic metal centres.


            	a negative value of the anisotropy of the zero field splitting (D)

          


          Most SMM's contain manganese, but can also be found with vanadium, iron, nickel and cobalt clusters. More recently it has been found that some chain systems can also display a magnetization which persists for long times at relatively higher temperatures. These systems have been called single-chain magnets.


          


          Nano-structured magnets


          Some nano-structured materials exhibit energy waves called magnons that coalesce into a common ground state in the manner of a Bose-Einstein condensate.


          


          Costs


          The current cheapest permanent magnets, allowing for field strengths, are flexible and ceramic magnets, however these are also among the weakest types. Of the strong magnets neodymium-iron-boron (NIB) magnets. These magnets are more expensive than most other magnetic materials per kg, but due to their intense field are smaller and cheaper in many applications.


          


          Temperature


          Temperature sensitivity varies, but when a magnet is heated to a temperature known as the Curie point, it looses all of its magnetism, even after cooling below that temperature. The magnets can often be remagnetised however. Additionally some magnets are brittle and can fracture at high temperatures.


          


          Electromagnets


          An electromagnet in its simplest form, is a wire that has been coiled into one or more loops, known as a solenoid. When electric current flows through the wire, a magnetic field is generated. It is concentrated near (and especially inside) the coil, and its field lines are very similar to those for a magnet. The orientation of this effective magnet is determined via the right hand rule. The magnetic moment and the magnetic field of the electromagnet are proportional to the number of loops of wire, to the cross-section of each loop, and to the current passing through the wire.


          If the coil of wire is wrapped around a material with no special magnetic properties (e.g., cardboard), it will tend to generate a very weak field. However, if it is wrapped around a "soft" ferromagnetic material, such as an iron nail, then the net field produced can result in a several hundred- to thousandfold increase of field strength.


          Uses for electromagnets include particle accelerators, electric motors, junkyard cranes, and magnetic resonance imaging machines. Some applications involve configurations more than a simple magnetic dipole; for example, quadrupole magnets are used to focus particle beams.


          


          Units and calculations in magnetism


          How we write the laws of magnetism depends on which set of units we employ. For most engineering applications, MKS or SI (Systme International) is common. Two other sets, Gaussian and CGS-emu, are the same for magnetic properties, and are commonly used in physics.


          In all units it is convenient to employ two types of magnetic field, B and H, as well as the magnetization M, defined as the magnetic moment per unit volume.


          
            	The magnetic induction field B is given in SI units of teslas (T). B is the true magnetic field, whose time-variation produces, by Faraday's Law, circulating electric fields (which the power companies sell). B also produces a deflection force on moving charged particles (as in TV tubes). The tesla is equivalent to the magnetic flux (in webers) per unit area (in meters squared), thus giving B the unit of a flux density. In CGS the unit of B is the gauss (G). One tesla equals 104 G.


            	The magnetic field H is given in SI units of ampere-turns per meter (A-turn/m). The "turns" appears because when H is produced by a current-carrying wire, its value is proportional to the number of turns of that wire. In CGS the unit of H is the oersted (Oe). One A-turn/m equals 4 x 10-3 Oe.


            	The magnetization M is given in SI units of amperes per meter (A/m). In CGS the unit of M is the emu, or electromagnetic unit. One A/m equals 10-3 emu. A good permanent magnet can have a magnetization as large as a million amperes per meter. Magnetic fields produced by current-carrying wires would require comparably huge currents per unit length, one reason we employ permanent magnets and electromagnets.


            	In SI units, the relation B= 0(H+M) holds, where 0 is the permeability of space, which equals 4 x 10-7 tesla meters per ampere. In CGS it is written as B= H+4M. [The pole approach gives 0H in SI units. A 0M term in SI must then supplement this 0H to give the correct field within B the magnet. It will agree with the field B calculated using Amperian currents.]

          


          Materials that are not permanent magnets usually satisfy the relation M= H in SI, where  is the (dimensionless) magnetic susceptibility. Most non-magnetic materials have a relatively small  (on the order of a millionth), but soft magnets can have  on the order of hundreds or thousands. For materials satisfying M= H, we can also write B= 0(1+)H= 0rH= H, where r= 1+ is the (dimensionless) relative permeability and  = 0r is the magnetic permeability. Both hard and soft magnets have a more complex, history-dependent, behaviour described by what are called hysteresis loops, which give either B vs H or M vs H. In CGS M= H, but SI= 4CGS, and  = r.


          Caution: In part because there are not enough Roman and Greek symbols, there is no commonly agreed upon symbol for magnetic pole strength and magnetic moment. The symbol m has been used for both pole strength (unit = Am, where here the upright m is for meter) and for magnetic moment (unit = Am). The symbol  has been used in some texts for magnetic permeability and in other texts for magnetic moment. We will use  for magnetic permeability and m for magnetic moment. For pole strength we will employ qm. For a bar magnet of cross-section A with uniform magnetization M along its axis, the pole strength is given by qm= 'MA, so that M can be thought of as a pole strength per unit area.


          


          Fields of a magnet


          Far away from a magnet, the magnetic field created by that magnet is almost always described (to a good approximation) by a dipole field characterized by its total magnetic moment. This is true regardless of the shape of the magnet, so long as the magnetic moment is nonzero. One characteristic of a dipole field is that the strength of the field falls off inversely with the cube of the distance from the magnet's centre.


          Closer to the magnet, the magnetic field becomes more complicated, and more dependent on the detailed shape and magnetization of the magnet. Formally, the field can be expressed as a multipole expansion: A dipole field, plus a quadrupole field, plus an octupole field, etc.


          At close range, many different fields are possible. For example, for a long, skinny bar magnet with its north pole at one end and south pole at the other, the magnetic field near either end falls off inversely with the square of the distance from that pole.


          


          Calculating the magnetic force


          Calculating the attractive or repulsive force between two magnets is, in the general case, an extremely complex operation, as it depends on the shape, magnetization, orientation and separation of the magnets.


          


          Force between two magnetic poles


          The force between two magnetic poles is given by:


          
            	[image: F={{\mu q_{m1} q_{m2}}\over{4\pi r^2}}]

          


          where


          
            	F is force (SI unit: newton)


            	qm1 and qm2 are the pole strengths (SI unit: ampere-meter)


            	 is the permeability of the intervening medium (SI unit: tesla meter per ampere, henry per meter or newton per ampere squared)


            	r is the separation (SI unit: meter).

          


          The pole description is useful to practicing magneticians who design real-world magnets, but real magnets have a pole distribution more complex than a single north and south. Therefore, implementation of the pole idea is not simple. In some cases, one of the more complex formulae given below will be more useful.


          


          Force between two nearby attracting surfaces of area A and equal but opposite magnetizations M


          
            	[image: F=\frac{\mu_0}{2}AM^2]

          


          where


          
            	A is the area of each surface, in m


            	M is their magnetization, in A/m.


            	0 is the permeability of space, which equals 4 x 10-7 tesla-meters per ampere

          


          


          Force between two bar magnets


          The force between two identical cylindrical bar magnets placed end-to-end is given by:


          
            	[image: F=\left[\frac {B_0^2 A^2 \left( L^2+R^2 \right)} {\pi\mu_0L^2}\right] \left[{\frac 1 {x^2}} + {\frac 1 {(x+2L)^2}} - {\frac 2 {(x+L)^2}} \right]]

          


          where


          
            	B0 is the magnetic flux density very close to each pole, in T,


            	A is the area of each pole, in m2,


            	L is the length of each magnet, in m,


            	R is the radius of each magnet, in m, and


            	x is the separation between the two magnets, in m


          


          'B0=[image: \frac{\mu_0}{2}]M relates the flux density at the pole to the magnetization of the magnet.
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          In physics, magnetism is one of the phenomena by which materials exert attractive or repulsive forces on other materials. Some well-known materials that exhibit easily detectable magnetic properties (called magnets) are nickel, iron, cobalt, and their alloys; however, all materials are influenced to greater or lesser degree by the presence of a magnetic field.


          Magnetism also has other manifestations in physics, particularly as one of the two components of electromagnetic waves such as light.


          


          History


          Aristotle attributes the first of what could be called a scientific discussion on magnetism to Thales, who lived from about 625 BC to about 545 BC. In China, the earliest literary reference to magnetism lies in a 4th century BC book called Book of the Devil Valley Master (鬼谷子): "The lodestone makes iron come or it attracts it." The earliest mention of the attraction of a needle appears in a work composed between 20 and 100 AD (Louen-heng): "A lodestone attracts a needle." The ancient Chinese scientist Shen Kuo (1031-1095) was the first person to write of the magnetic needle compass and that it improved the accuracy of navigation by employing the astronomical concept of true north ( Dream Pool Essays, 1088 AD), and by the 12th century the Chinese were known to use the lodestone compass for navigation. Alexander Neckham, by 1187, was the first in Europe to describe the compass and its use for navigation. In 1269 Peter Peregrinus wrote the Epistola de Magnete, the first extant treatise describing the properties of magnets.


          An understanding of the relationship between electricity and magnetism began in 1819 with work by Hans Christian Oersted, a professor at the University of Copenhagen, who discovered more or less by accident that an electric current could influence a compass needle. This landmark experiment is known as Oersted's Experiment. Several other experiments followed, with Andr-Marie Ampre, Carl Friedrich Gauss, Michael Faraday, and others finding further links between magnetism and electricity. James Clerk Maxwell synthesized and expanded these insights into Maxwell's equations, unifying electricity, magnetism, and optics into the field of electromagnetism. In 1905, Einstein used these laws in motivating his theory of special relativity, requiring that the laws held true in all inertial reference frames.


          Electromagnetism has continued to develop into the twentieth century, being incorporated into the more fundamental theories of gauge theory, quantum electrodynamics, electroweak theory, and finally the standard model.


          


          Physics of magnetism


          


          Magnets and magnetic materials


          Every electron, by its nature, is a small magnet (see Electron magnetic dipole moment). Ordinarily, the countless electrons in a material are randomly oriented in different directions, leaving no effect on average, but in a bar magnet the electrons are aligned in the same direction, so they act cooperatively, creating a net magnetic field.


          In addition to the electron's intrinsic magnetic field, there is sometimes an additional magnetic field that results from the electron's orbital motion about the nucleus. This effect is analogous to how a current-carrying loop of wire generates a magnetic field (see Magnetic dipole). Again, ordinarily, the motion of the electrons is such that there is no average field from the material, but in certain conditions, the motion can line up so as to produce a measurable total field.


          The overall magnetic behaviour of a material can vary widely, depending on the structure of the material, and particularly on its electron configuration. Several forms of magnetic behaviour have been observed in different materials, including:


          
            	Diamagnetism


            	Paramagnetism

              
                	Molecular magnet

              

            


            	Ferromagnetism

              
                	Antiferromagnetism


                	Ferrimagnetism


                	Metamagnetism

              

            


            	Spin glass


            	Superparamagnetism

          


          


          Magnetism, electricity, and special relativity


          As a consequence of Einstein's theory of special relativity, electricity and magnetism are understood to be fundamentally interlinked. Both magnetism lacking electricity, and electricity without magnetism, are inconsistent with special relativity, due to such effects as length contraction, time dilation, and the fact that the magnetic force is velocity-dependent. However, when both electricity and magnetism are taken into account, the resulting theory (electromagnetism) is fully consistent with special relativity. In particular, a phenomenon that appears purely electric to one observer may be purely magnetic to another, or more generally the relative contributions of electricity and magnetism are dependent on the frame of reference. Thus, special relativity "mixes" electricity and magnetism into a single, inseparable phenomenon called electromagnetism (analogously to how special relativity "mixes" space and time into spacetime).


          


          Magnetic fields and forces


          
            [image: Magnetic lines of force of a bar magnet shown by iron filings on paper]
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          The phenomenon of magnetism is "mediated" by the magnetic field -- i.e., an electric current or magnetic dipole creates a magnetic field, and that field, in turn, imparts magnetic forces on other particles that are in the fields.


          To an excellent approximation (but ignoring some quantum effects---see quantum electrodynamics), Maxwell's equations (which simplify to the Biot-Savart law in the case of steady currents) describe the origin and behaviour of the fields that govern these forces. Therefore magnetism is seen whenever electrically charged particles are in motion---for example, from movement of electrons in an electric current, or in certain cases from the orbital motion of electrons around an atom's nucleus. They also arise from "intrinsic" magnetic dipoles arising from quantum effects, i.e. from quantum-mechanical spin.


          The same situations which create magnetic fields (charge moving in a current or in an atom, and intrinsic magnetic dipoles) are also the situations in which a magnetic field has an effect, creating a force. Following is the formula for moving charge; for the forces on an intrinsic dipole, see magnetic dipole.


          When a charged particle moves through a magnetic field B, it feels a force F given by the cross product:


          
            	[image: \vec{F} = q \vec{v} \times \vec{B}]

          


          where [image: q\,] is the electric charge of the particle, [image: \vec{v} \,] is the velocity vector of the particle, and [image: \vec{B} \,] is the magnetic field. Because this is a cross product, the force is perpendicular to both the motion of the particle and the magnetic field. It follows that the magnetic force does no work on the particle; it may change the direction of the particle's movement, but it cannot cause it to speed up or slow down. The magnitude of the force is


          
            	[image: F = q v B \sin\theta\,]

          


          where [image: \theta \,] is the angle between the [image: \vec{v} \,] and [image: \vec{B} \,] vectors.


          One tool for determining the direction of the velocity vector of a moving charge, the magnetic field, and the force exerted is labeling the index finger "V", the middle finger "B", and the thumb "F" with your right hand. When making a gun-like configuration (with the middle finger crossing under the index finger), the fingers represent the velocity vector, magnetic field vector, and force vector, respectively. See also right hand rule.


          Lenz's law gives the direction of the induced electromotive force (emf) and current resulting from electromagnetic induction. German physicist Heinrich Lenz formulated it in 1834.


          


          Magnetic dipoles


          A very common source of magnetic field shown in nature is a dipole, with a " South pole" and a " North pole"; terms dating back to the use of magnets as compasses, interacting with the Earth's magnetic field to indicate North and South on the globe. Since opposite ends of magnets are attracted, the north pole of a magnet is attracted to the south pole of another magnet. Interestingly, this concept of opposite polaraties attracting wasn't used in the naming convention for the earth's magnetic field, so the earth's magnetic north pole (in Canada) attracts the magnetic north pole of a compass see North Magnetic Pole.


          A magnetic field contains energy, and physical systems stabilize into the configuration with the lowest energy. Therefore, when placed in a magnetic field, a magnetic dipole tends to align itself in opposed polarity to that field, thereby canceling the net field strength as much as possible and lowering the energy stored in that field to a minimum. For instance, two identical bar magnets placed side-to-side normally line up North to South, resulting in a much smaller net magnetic field, and resist any attempts to reorient them to point in the same direction. The energy required to reorient them in that configuration is then stored in the resulting magnetic field, which is double the strength of the field of each individual magnet. (This is, of course, why a magnet used as a compass interacts with the Earth's magnetic field to indicate North and South).


          An alternative, equivalent formulation, which is often easier to apply but perhaps offers less insight, is that a magnetic dipole in a magnetic field experiences a torque and a force which can be expressed in terms of the field and the strength of the dipole (i.e., its magnetic dipole moment). For these equations, see magnetic dipole.


          


          Magnetic monopoles


          Since a bar magnet gets its ferromagnetism from electrons distributed evenly throughout the bar, when a bar magnet is cut in half, each of the resulting pieces is a smaller bar magnet. Even though a magnet is said to have a north pole and a south pole, these two poles cannot be separated from each other. A monopole  if such a thing exists  would be a new and fundamentally different kind of magnetic object. It would act as an isolated north pole, not attached to a south pole, or vice versa. Monopoles would carry "magnetic charge" analogous to electric charge. Despite systematic searches since 1931, as of 2006, they have never been observed, and could very well not exist.


          Nevertheless, some theoretical physics models predict the existence of these magnetic monopoles. Paul Dirac observed in 1931 that, because electricity and magnetism show a certain symmetry, just as quantum theory predicts that individual positive or negative electric charges can be observed without the opposing charge, isolated South or North magnetic poles should be observable. Using quantum theory Dirac showed that if magnetic monopoles exist, then one could explain the quantization of electric charge---that is, why the observed elementary particles carry charges that are multiples of the charge of the electron.


          Certain grand unified theories predict the existence of monopoles which, unlike elementary particles, are solitons (localized energy packets). The initial results of using these models to estimate the number of monopoles created in the big bang contradicted cosmological observations  the monopoles would have been so plentiful and massive that they would have long since halted the expansion of the universe. However, the idea of inflation (for which this problem served as a partial motivation) was successful in solving this problem, creating models in which monopoles existed but were rare enough to be consistent with current observations.


          


          Units of electromagnetism


          


          SI units related to magnetism


          
            
              	SI electromagnetism units
            


            
              	Symbol

              	Name of Quantity

              	Derived Units

              	Unit

              	Base Units
            


            
              	I

              	Electric current

              	ampere ( SI base unit)

              	A

              	A (= W/V = C/s)
            


            
              	q

              	Electric charge, Quantity of electricity

              	coulomb

              	C

              	As
            


            
              	V

              	Potential difference or Electromotive force

              	volt

              	V

              	J/C = kgm2s3A1
            


            
              	R, Z, X

              	Resistance, Impedance, Reactance

              	ohm

              	

              	V/A = kgm2s3A2
            


            
              	

              	Resistivity

              	ohm metre

              	m

              	kgm3s3A2
            


            
              	P

              	Power, Electrical

              	watt

              	W

              	VA = kgm2s3
            


            
              	C

              	Capacitance

              	farad

              	F

              	C/V = kg1m2A2s4
            


            
              	

              	Elastance

              	reciprocal farad

              	F1

              	V/C = kgm2A2s4
            


            
              	E

              	Electric field

              	volt per metre

              	V/m

              	N/C = kgmA1s3
            


            
              	D

              	Electric displacement field

              	coulomb per square metre

              	C/m2

              	Asm2
            


            
              	

              	Permittivity

              	farad per metre

              	F/m

              	kg1m3A2s4
            


            
              	e

              	Electric susceptibility

              	(dimensionless)

              	-

              	-
            


            
              	G, Y, B

              	Conductance, Admittance, Susceptance

              	siemens

              	S

              	1 = kg1m2s3A2
            


            
              	

              	Conductivity

              	siemens per metre

              	S/m

              	kg1m3s3A2
            


            
              	B

              	Magnetic field (Magnetic flux density)

              	tesla

              	T

              	Wb/m2 = kgs2A1 = NA1m1
            


            
              	m

              	Magnetic flux

              	weber

              	Wb

              	Vs = kgm2s2A1
            


            
              	H

              	Magnetizing field

              	ampere per metre

              	A/m

              	Am1
            


            
              	

              	Reluctance

              	ampere-turn per weber

              	A/Wb

              	kg1m2s2A2
            


            
              	L

              	Inductance

              	henry

              	H

              	Wb/A = Vs/A = kgm2s2A2
            


            
              	

              	Permeability

              	henry per metre

              	H/m

              	kgms2A2
            


            
              	m

              	Magnetic susceptibility

              	(dimensionless)

              	-

              	-
            

          


          


          Other units


          
            	gauss-The gauss, abbreviated as G, is the cgs unit of magnetic flux density or magnetic induction (B).


            	oersted-The oersted is the CGS unit of magnetic field strength.


            	maxwell-is the CGS unit for the magnetic flux.


            	o -common symbol for the permeability of free space (4x10-7 N/(ampere-turn)).
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              	Magpie
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                  European Magpie
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Order:

                    	Passeriformes

                  


                  
                    	Family:

                    	Corvidae

                  

                

              
            


            
              	Genera
            


            
              	
                
                  	Pica


                  	Urocissa


                  	Cissa


                  	Cyanopica

                

              
            

          


          Magpies are passerine birds of the crow family, Corvidae. The names ' jay' and 'magpie' are to a certain extent interchangeable, although this does not accurately reflect the evolutionary relationship between these birds. For example, the Eurasian Magpie seems more closely related to the Eurasian Jay than to the Oriental Blue and Green Magpies, whereas the Blue Jay is not closely related to either.


          In Europe, "magpie" is often used by English speakers as a synonym for the European magpie, as there are no other magpies in Europe outside Iberia.


          Magpies are known to steal other young birds, commonly young chickens, away from their nests.


          The bird was referred to as a pie until the late 16th century when the feminine name Mag was added to the beginning.


          


          Systematics and species
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              European Magpie Pica pica
            

          


          According to Ericson et al. (2005), magpies do not form the monophyletic group they are traditionally believed to be; a long tail has certainly evolved (or shortened) independently in multiple lineages of corvid birds. Among the traditional magpies, there appear to be two evolutionary lineages: One consists of Holarctic species with black/white coloration and is probably closely related to crows and Eurasian jays. The other contains several species from South to East Asia with vivid coloration which is predominantly green or blue. The Azure-winged Magpie is a species with a most peculiar distribution and unclear relationships. It may be the single survivor of a long extinct group of corvid genera.


          Other recent research (Lee et al., 2003) has cast doubt on the taxonomy of the Pica magpies, since it appears that P. hudsonia and P. nuttalli may not be different species, whereas the Korean race of P. pica is genetically very distinct from the other Eurasian (and even the North American) forms. Either the North American, Korean, and remaining Eurasian forms are accepted as 3 or 4 separate species, or there exists only a single species, Pica pica.


          



          Holarctic (black-and-white) magpies


          
            	Genus Pica

              
                	European Magpie, Pica pica


                	Black-billed Magpie, Pica hudsonia (may be conspecific with P. pica)


                	Yellow-billed Magpie, Pica nuttalli (may be conspecific with P. pica/P. hudsonia)


                	Korean Magpie, Pica sericea (may be conspecific with P. pica)

              

            

          


          Oriental (blue/green) magpies


          
            	Genus Urocissa

              
                	Formosan Blue Magpie Urocissa caerulea


                	Red-billed Blue Magpie, Urocissa erythrorhyncha


                	Gold-billed Magpie, Urocissa flavirostris


                	White-winged Magpie, Urocissa whiteheadi


                	Sri Lanka Blue Magpie, Urocissa ornata

              

            


            	Genus Cissa

              
                	Green Magpie, Cissa chinensis


                	Yellow-breasted Magpie, Cissa hypoleuca


                	Short-tailed Magpie, Cissa thalassina

              

            

          


          Azure-winged Magpie


          
            	Genus Cyanopica

              
                	Azure-winged Magpie, Cyanopica cyana

              

            

          


          


          Other magpies


          The Black Magpie, Platysmurus leucopterus, despite its name, is neither a magpie nor, as was long believed, a jay, but a treepie. Treepies are a distinct group of corvids externally similar to magpies.


          The Australian Magpie, Gymnorhina tibicen, is conspicuously piebald, with black and white plumage reminiscent of a European Magpie, but it is not a corvid.


          


          Diet


          Magpies eat mostly worms, slugs and small insects. They feed their young the same. Magpies can be seen scratching into the ground, looking for food, such as spiders and worms. Magpies hunt day and night. Magpies aren't exclusively carnivores or herbivores, but they are more carnivores than herbivores. Magpies learn to find food for themselves when they are very young.


          


          Magpie in culture


          Most English language cultural references to magpies are those for the European Magpie, since the word "magpie" usually refers to that species. Magpies are symbols of good luck in China and Korea, in contrast with their relatives the crows, which are portents of bad omens. In Britain and Ireland, magpies may represent good or bad luck of various forms in a complex manner, depending on the number of magpies present, according to various traditional rhymes starting "One for sorrow, two for joy,..." or "One for sorrow, two for mirth,...".
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          The Mahābhārata ( Devanāgarī: महाभारत) is one of the two major Sanskrit epics of ancient India, the other being the Rāmāyaṇa.


          With more than 74,000 verses, long prose passages, and about 1.8 million words in total, the Mahābhārata is one of the longest epic poems in the world. Including the Harivaṃśa, the Mahabharata has a total length of more than 90,000 verses.


          It is of immense importance to the culture of the Indian subcontinent, and is a major text of Hinduism. Its discussion of human goals ( artha or purpose, kāma or pleasure, dharma or duty, and moksha or liberation) takes place in a long-standing tradition, attempting to explain the relationship of the individual to society and the world (the nature of the 'Self') and the workings of karma.


          The title may be translated as "the great tale of the Bhārata Dynasty", according to the Mahābhārata's own testimony extended from a shorter version simply called Bhārata of 24,000 verses The epic is part of the Hindu itihāsa, literally "history", which includes the Ramayana but not the Purāṇas.


          Traditionally, Hindus ascribe the authorship of the Mahābhārata to Vyasa. Because of its immense length, its philological study has a long history of attempts to unravel its historical growth and composition layers. Its earliest layers probably date back to the late Vedic period (ca. 8th c. BC) and it probably reached its final form by the time the Gupta period began (ca. 4th c. AD).


          


          Scope


          Besides its epic narrative of the Kurukshetra War and the fates of the Kauravas and the Pandavas, the Mahabharata contains much philosophical and devotional material, such as the Bhagavad Gita (6.25-42), or a discussion of the four "goals of life" or purusharthas (12.161). The latter are enumerated as dharma (righteousness), artha (wealth), kama (pleasure), and moksha (liberation).


          The Mahabharata claims all-inclusiveness at the beginning of its first parvan ("book"): "What is found here, may be found elsewhere. What is not found here, will not be found elsewhere." Among the principal works and stories that are a part of the Mahabharata are the following (often considered isolated as works in their own right):


          
            	the Bhagavad Gita in book 6 (Bhishmaparvan): Krishna advises and teaches Arjuna when he is ridden with doubt.


            	the Damayanti or Nala and Damayanti in book 3 (Aranyakaparvan), a love story.


            	An abbreviated version of the Ramayana, in book 3 (Aranyakaparvan)


            	Rishyasringa, the horned boy and rishi, in book 3 (Aranyakaparvan)

          


          


          Textual history and structure


          The epic is traditionally ascribed to Vyasa, who is also one of the major dynastic characters within the epic. The first section of the Mahabharata states that it was Ganesha who, at the request of Vyasa, wrote down the text to Vyasa's dictation. Ganesha is said to have agreed to write it only on condition that Vyasa never pause in his recitation. Vyasa agreed, providing that Ganesha took the time to understand what was said before writing it down. The epic employs the story within a story structure, otherwise known as frametales, popular in many Indian religious and secular works. It is recited to the King Janamejaya who is the great-grandson of Arjuna, by Vaisampayana, a disciple of Vyasa.


          It is usually thought that the full length of the Mahabharata has accreted over a long period. The Mahabharata itself (1.1.61) distinguishes a core portion of 24,000 verses, the Bharata proper, as opposed to additional secondary material, while the Ashvalayana Grhyasutra (3.4.4) makes a similar distinction. According to the Adi-parvan of the Mahabharata ( shlokas 81, 101-102), the text was originally 8,800 verses when it was composed by Vyasa and was known as the Jaya (Victory), which later became 24,000 verses in the Bharata recited by Vaisampayana, and finally over 90,000 verses in the Mahabharata recited by Ugrasravas.


          As with the field of Homeric studies, research on the Mahabharata has put an enormous effort into recognizing and dating various layers within the text. The state of the text has struck early 20th century Indologists as "chaotic" or "unordered".


          The earliest known references to the Mahabharata and its core Bharata date back to the Ashtadhyayi ( sutra 6.2.38) of Pāṇini (fl. 4th century BC), and in the Ashvalayana Grhyasutra (3.4.4). This may suggest that the core 24,000 verses, known as the Bharata, as well as an early version of the extended Mahabharata, were composed by the 4th century BC. Parts of the Jaya's original 8,800 verses possibly may date back as far as the 9th-8th century BC.


          The Greek writer Dio Chrysostom (ca. 40- 120) reported, "it is said that Homer's poetry is sung even in India, where they have translated it into their own speech and tongue. The result is that...the people of India...are not unacquainted with the sufferings of Priam, the laments and wailings of Andromache and Hecuba, and the valor of both Achilles and Hector: so remarkable has been the spell of one man's poetry!" Despite the passage's evident face-value meaningthat the Iliad had been translated into Sanskritsome scholars have supposed that the report reflects the existence of a Mahabharata at this date, whose episodes Dio or his sources syncretistically identify with the story of the Iliad. Christian Lassen, in his Indische Alterthumskunde, supposed that the reference is ultimately to Dhritarashtra's sorrows, the laments of Gandhari and Draupadi, and the valor of Arjuna and Suyodhana or Karna. This interpretation, endorsed in such standard references as Albrecht Weber's History of Indian Literature, has often been repeated without specific reference to what Dio's text says.


          Later, the copper-plate inscription of the Maharaja Sharvanatha (533-534) from Khoh ( Satna District, Madhya Pradesh) describes the Mahabharata as a "collection of 100,000 verses" (shatasahasri samhita). The redaction of this large body of text was carried out after formal principles, emphasizing the numbers 18 and 12. The addition of the latest parts may be dated by the absence of the Anushasana-parvan from MS Spitzer, the oldest surviving Sanskrit philosophical manuscript dated to the first century, that contains among other things a list of the books in the Mahabharata. From this evidence, it is likely that the redaction into 18 books took place in the first century. An alternative division into 20 parvans appears to have co-existed for some time. The division into 100 sub-parvans (mentioned in Mbh. 1.2.70) is older, and most parvans are named after one of their constituent sub-parvans. The Harivamsa consists of the final two of the 100 sub-parvans, and was considered an appendix (khila) to the Mahabharata proper by the redactors of the 18 parvas.


          


          The 18 parvans


          The division into 18 parvans is as follows:


          
            
              	parvan

              	title

              	sub-parvans

              	contents
            


            
              	1

              	Adi-parvan (The Book of the Beginning)

              	1-19

              	How the Mahabharata came to be narrated by Sauti to the assembled rishis at Naimisharanya. The recital of the Mahabharata at the Sarpasatra of Janamejaya by Vaishampayana at Takṣaśilā. The history of the Bharata race is told in detail and the parvan also traces history of the Bhrigu race. The birth and early life of the Kuru princes. (adi means first)
            


            
              	2

              	Sabha-parvan (The Book of the Assembly Hall)

              	20-28

              	Maya Danava erects the palace and court (sabha), at Indraprastha. Life at the court, Yudhishthira's Rajasuya Yajna, the game of dice, and the eventual exile of the Pandavas.
            


            
              	3

              	Aranyaka-parvan (also Vana-parvan, Aranya-parvan) (The Book of the Forest)

              	29-44

              	The twelve years of exile in the forest (aranya).
            


            
              	4

              	Virata-parvan (The Book of Virata)

              	45-48

              	The year in incognito spent at the court of Virata.
            


            
              	5

              	Udyoga-parvan (The Book of the Effort)

              	49-59

              	Preparations for war and efforts to bring about peace between the Kurus and the Pandavas which eventually fail (udyoga means effort or work).
            


            
              	6

              	Bhishma-parvan (The Book of Bhishma)

              	60-64

              	The first part of the great battle, with Bhishma as commander for the Kauravas and his fall on the bed of arrows.
            


            
              	7

              	Drona-parvan (The Book of Drona)

              	65-72

              	The battle continues, with Drona as commander. This is the major book of the war. Most of the great warriors on both sides are dead by the end of this book.
            


            
              	8

              	Karna-parvan (The Book of Karna)

              	73

              	The battle again, with Karna as commander.
            


            
              	9

              	Shalya-parvan (The Book of Shalya)

              	74-77

              	The last day of the battle, with Shalya as commander. Also told in detail is the pilgrimage of Balarama to the fords of the river Saraswati and the mace fight between Bheema and Duryodhana which ends the war.
            


            
              	10

              	Sauptika-parvan (The Book of the Sleeping Warriors)

              	78-80

              	Ashvattama, Kripa and Kritavarma kill the remaining Pandava army in their sleep (sauptika). Only 7 warriors remain on the Pandava side and 3 on the Kaurava side.
            


            
              	11

              	Stri-parvan (The Book of the Women)

              	81-85

              	Gandhari, Kunti and the women (stri) of the Kurus and Pandavas lament the dead.
            


            
              	12

              	Shanti-parvan (The Book of Peace)

              	86-88

              	The crowning of Yudhisthira as king of Hastinapura, and instructions from Bhishma for the newly anointed king on society, economics and politics. This is the longest book of the Mahabharata (shanti means peace).
            


            
              	13

              	Anusasana-parvan (The Book of the Instructions)

              	89-90

              	The final instructions (anusasana) from Bhishma.
            


            
              	14

              	Ashvamedhika-parvan (The Book of the Horse Sacrifice)

              	91-92

              	The royal ceremony of the Ashvamedha (Horse sacrifice) conducted by Yudhisthira. The world conquest by Arjuna. The Anugita is told by Krishna to Arjuna.
            


            
              	15

              	Ashramavasika-parvan (The Book of the Hermitage)

              	93-95

              	The eventual deaths of Dhritarashtra, Gandhari and Kunti in a forest fire when they are living in a hermitage in the Himalayas. Vidura predeceases them and Sanjaya on Dhritarashtra's bidding goes to live in the higher Himalayas.
            


            
              	16

              	Mausala-parvan (The Book of the Clubs)

              	96

              	The infighting between the Yadavas with maces (mausala) and the eventual destruction of the Yadavas.
            


            
              	17

              	Mahaprasthanika-parvan (The Book of the Great Journey)

              	97

              	The great journey of Yudhisthira and his brothers across the whole country and finally their ascent of the great Himalayas where each Pandava falls except for Yudhishthira.
            


            
              	18

              	Svargarohana-parvan (The Book of the Ascent to Heaven)

              	98

              	Yudhishthira's final test and the return of the Pandavas to the spiritual world ( svarga).
            


            
              	khila

              	Harivamsa-parvan (The Book of the Genealogy of Hari)

              	99-100

              	Life of Krishna which is not covered in the 18 parvans of the Mahabharata.
            

          


          The Adi-parvan includes the snake sacrifice (sarpasattra) of Janamejaya, explaining its motivation, detailing why all snakes in existence were intended to be destroyed, and why in spite of this, there are still snakes in existence. This sarpasattra material was often considered an independent tale added to a version of the Mahabharata by "thematic attraction" (Minkowski 1991), and considered to have particularly close connection to Vedic ( Brahmana) literature, in particular the Panchavimsha Brahmana which describes the Sarpasattra as originally performed by snakes, among which are snakes named Dhrtarashtra and Janamejaya, two main characters of the Mahabharata's sarpasattra, and Takshaka, the name of a snake also in the Mahabharata. The Shatapatha Brahmana gives an account of an Ashvamedha performed by Janamejaya Parikshita.


          According to what one character says at Mbh. 1.1.50, there were three versions of the epic, beginning with Manu (1.1.27), Astika (1.3, sub-parvan 5) or Vasu (1.57), respectively. These versions would correspond to the addition of one and then another 'frame' settings of dialogues. The Vasu version would omit the frame settings and begin with the account of the birth of Vyasa. The Astika version would add the Sarpasattra and Ashvamedha material from Brahmanical literature, introduce the name Mahabharata, and identify Vyasa as the work's author. The redactors of these additions were probably Pancharatrin scholars who according to Oberlies (1998) likely retained control over the text until its final redaction. Mention of the Huna in the Bhishma-parvan however appears to imply that this parvan may have been edited around the 4th century.


          


          Historical context
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          The historicity of the Kurukshetra War is unclear. Inasmuch as it does have a historical precedent, it would best fit into the context of Iron Age India of the 9th century BC or so.


          Regardless of the historicity of the Kurukshetra War in particular, the general setting of the epic certainly does have a historical precedent in Iron Age ( Vedic) India, where the Kuru kingdom was the centre of political power during roughly 1200 to 800 BC. A dynastic conflict of the period could have been the inspiration for the Jaya, the core on which the Mahabharata corpus was built, with a climactic battle eventually coming to be viewed as an epochal event.


          Pauranic literature presents genealogical lists associated with the Mahabharata narrative. The evidence of the Puranas is of two kinds. Of the first kind, there is the direct statement that there were 1015 (or 1050) years between the birth of Parikshita (Arjuna's grandson) and the accession of Mahapadma Nanda, commonly dated to 382 B.C., which would yield an estimate of about 1400 B.C. for the Bharata battle. However, this would imply improbably long reigns on average for the kings listed in the genealogies. Of the second kind are analyses of parallel genealogies in the Puranas between the times of Adhisimakrishna (Parikshita's great-grandson) and Mahapadma Nanda. Pargiter accordingly estimated 26 generations by averaging 10 different dynastic lists and, assuming 18 years for the average duration of a reign, arrived at an estimate of 850 B.C. for Adhisimakrishna, and thus approximately 950 B.C. for the Bharata battle.


          B. B. Lal used the same approach with a more conservative assumption of the average reign to estimate a date of 836 B.C., and correlated this with archaeological evidence from Painted Grey Ware sites, the association being strong between PGW artifacts and places mentioned in the epic.


          Attempts to date the events using methods of archaeoastronomy have produced, depending on which passages are chosen and how they are interpreted, estimates ranging from the late 4th to the mid 2nd millennium B.C. The late 4th millennium date has a precedent in the calculation of the Kaliyuga epoch, based on planetary conjunctions, by Aryabhata (6th century). His date of February 18, 3102 B.C., has become widespread in Indian tradition (for example, the Aihole inscription of Pulikeshi II, dated to Saka 556 = 634 A.D., claims that 3,735 years have elapsed since the Bharata battle.) Another traditional school of astronomers and historians, represented by Vriddha-Garga, Varahamihira (author of the Brhatsamhita) and Kalhana (author of the Rajatarangini), place the Bharata war 653 years after the Kaliyuga epoch, corresponding to 2449 B.C.


          


          Synopsis


          The core story of the work is that of a dynastic struggle for the throne of Hastinapura, the kingdom ruled by the Kuru clan. The two collateral branches of the family that participate in the struggle are the Kaurava and the Pandava. Although the Kaurava is the senior branch of the family, Duryodhana, the eldest Kaurava, is younger than Yudhisthira, the eldest Pandava. Both Duryodhana and Yudhisthira claim to the first in line to inherit the throne.


          The struggle culminates in the great battle of Kurukshetra, in which the Pandavas are ultimately victorious. The battle produces complex conflicts of kinship and friendship, instances of family loyalty and duty taking precedence over what is right, as well as the converse.


          The Mahabharata itself ends with the death of Krishna, and the subsequent end of his dynasty, and ascent of the Pandava brothers to heaven. It also marks the beginning of the Hindu age of Kali ( Kali Yuga), the fourth and final age of mankind, where the great values and noble ideas have crumbled, and man is heading toward the complete dissolution of right action, morality and virtue.


          


          The elder generations


          Janamejaya's ancestor Shantanu, the king of Hastinapura has a short-lived marriage with the goddess Ganga and has a son, Devavrata (later to be called Bhishma), who becomes the heir apparent.


          Many years later, when the king goes hunting, he sees Satyavati, and asks to marry her. She is the daughter of a fisherman, and already has a son, Vyasa. Her father refuses to consent to the marriage unless Shantanu promises to make any future son of Satyavati the king upon his death. To solve the king's dilemma, Devavrata agrees not to take the throne. As the fisherman is not sure about the prince's children honouring the promise, Devavrata also takes a vow of lifelong celibacy to guarantee his father's promise. Shantanu has two sons by Satyavati, Chitrangada and Vichitravirya. Upon Shantanu's death, Chitrangada becomes king. After his death Vichitravirya rules Hastinapura. In order to arrange the marriage of the young Vichitravirya, Bhishma goes to Kāśī for a swayamvara of the three princesses Amba, Ambika and Ambalika. He wins them on strength, rather than by their will and Ambika and Ambalika are married to Vichtravirya. Amba wishes to marry Shalvaraj(king of Shalv) who Bhishma defeated at their swayamvar, but informs this to Bhishma only after reaching Hastinapur. Bhishma lets her but Shalvaraj refuses, as she had already left with Bhishma and had gone to Hastinapur from the swayamvar. Amba asks Bhishma to marry her but he can not. So Amba becomes Bhishma's bitter enemy,holding him responsible for her plight.


          


          The Pandava and Kaurava princes


          When Vichitravirya dies young without any heirs, Satyavati asks her first son Vyasa to father children on the widows. Ambika shuts her eyes when she sees him and her son Dhritarashtra is born blind. Ambalika turns pale and bloodless, and her son Pandu is born pale (the term Pandu may also mean 'jaundiced' ). Vyasa fathers a third son Vidura, by a serving maid, who is born normal.


          Dhritarashtra marries Gandhari, who blindfolds herself when she finds she has been married to a blind man. Pandu takes the throne because of Dhritarashtra's blindness. Pandu marries twice, to Kunti and Madri. Pandu is however cursed by sage Kindama that if he engages in a sexual act, he will die. He then retires to the forest along with his two wives, and his brother rules thereafter, despite his blindness.


          Pandu's elder queen Kunti however, asks the gods Dharma, Vayu, and Indra for sons, by using a boon granted by Durvasa. She gives birth to three sons Yudhishtira, Bhima, and Arjuna through these gods. Kunti shares her boon with the younger queen Madri, who bears the twins Nakula and Sahadeva through the Ashwini twins. However Pandu and Madri, indulge in sex and Pandu dies. Madri dies on his funeral pyre. Kunti raises the five brothers, who are from then usually referred to as the Pandava brothers.


          Dhritarashtra has a hundred sons through Gandhari, all born after the birth of Yudhishtira. These are the Kaurava brothers, the eldest being Duryodhana, and the second Dushasana. There is rivalry and enmity between them and the Pandava brothers, from their youth and into manhood.


          


          Lākṣagṛha (The House of Lac)


          Duryodhana plots to get rid of the Pandavas. He has a palace built of flammable materials (mostly Lac), and arranges for them to stay there, with the intention of setting it alight. However, the Pandavas are warned by their uncle, Vidura, who sends them a miner to dig a tunnel. They are able to escape to safety and go into hiding, but after leaving others behind, whose bodies are mistaken for them. The Pandavas and Kunti go into hiding.


          


          Marriage to Draupadi


          During the course of their hiding the Pandavas learn of a swayamvara which is taking place for the hand of the Pācāla princess Draupadī. The Pandavas enter the competition in disguise as Brahmins. The task is to string a mighty steel bow and shoot a target on the ceiling, which is the eye of a moving artificial fish, while looking at its reflection in oil below. Most of the princes fail, many being unable to lift the bow. Arjuna succeeds however. The Pandavas return home and inform their mother that Arjuna has won a competition and to look at what they have brought back. Without looking, Kunti asks them to share whatever it is Arjuna has won among themselves. Thus Draupadi ends up being the wife of all five brothers.


          


          Indraprastha


          After the wedding, the Pandava brothers are invited back to Hastinapura. The Kuru family elders and relatives negotiate and broker a split of the kingdom, with the Pandavas obtaining a new territory. Yudhishtira has a new capital built for this territory at Indraprastha. Neither the Pandava nor Kaurava sides are happy with the arrangement however.


          Shortly after this, Arjuna kidnaps and then marries Krishna's sister, Subhadra. Yudhishtira wishes to establish his position as king; he seeks Krishna's advice. Krishna advises him, and after due preparation and the elimination of some opposition, Yudhishthira carries out the rājasūya yagna ceremony; he is thus recognised as pre-eminent among kings.


          The Pandavas have a new palace built for them, by Maya the Danava. They invite their Kaurava cousins to Indraprastha. Duryodhana walks round the palace, and mistakes a glossy floor for water, and will not step in. After being told of his error, he then sees a pond, and assumes it is not water and falls in. Draupadi laughs at him, and he is humiliated.


          


          The dice game


          Sakuni, Duryodhana's uncle, now arranges a dice game, playing against Yudhishtira with loaded dice. Yudhishtira loses all his wealth, then his kingdom. He then even gambles his brothers, himself, and finally his wife into servitude. The jubilant Kauravas insult the Pandavas in their helpless state and even try to disrobe Draupadi in front of the entire court, but her honour is saved by Krishna who miraculously creates lengths of cloth to replace the ones being removed.


          Dhritarashtra, Bhishma, and the other elders are aghast at the situation, but Duryodhana is adamant that there is no place for two crown princes in Hastinapura. Against his wishes Dhritarashtra orders for another dice game. The Pandavas are required to go into exile for 13 years, and for the 13th year must remain hidden. If discovered by the Kauravas, they will be forced into exile for another 12 years.


          


          Exile and return


          The Pandavas spend twelve years in exile; many adventures occur during this time. They also prepare alliances for a possible future conflict. They spend their final year in disguise in the court of Virata, and are discovered at or after the end of the year.


          At the end of their exile, they try to negotiate a return to Indraprastha. However, this fails, as Duryodhana objects that they were discovered while in hiding, and that no return of their kingdom was agreed. War becomes inevitable.


          


          The battle at Kurukshetra
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          The two sides summon vast armies to their help, and line up at Kurukshetra for a war. The Kingdoms of Panchala, Dwaraka, Kasi, Kekaya, Magadha, Matsya, Chedi, Pandya and the Yadus of Mathura and some other clans like the Parama Kambojas were allied with the Pandavas. The allies of the Kauravas included the kings of Pragjyotisha, Anga, Kekaya, Sindhudesa (including Sindhus, Sauviras and Sivis), Mahishmati, Avanti in Madhyadesa, Madra, Gandhara, Bahlikas, Kambojas and many others. Prior to war being declared, Balarama, had expressed his unhappiness at the developing conflict, and left to go on pilgrimage, thus he does not take part in the battle itself. Krishna takes part in a non-combatant role, as charioteer for Arjuna.


          Before the battle, Arjuna, seeing himself facing great-uncle Bhishma and his teacher Drona on the other side, has doubts about the battle and he fails to lift his Gandiva bow. Krishna wakes him up to his call of duty in the famous Bhagavad Gita section of the epic.


          Though initially sticking to chivalrous notions of warfare, both sides soon adopt dishonourable tactics. At the end of the 18-day battle, only the Pandavas, Satyaki, Kripa, Ashwathama, Kritavarma and Krishna survive.


          


          The end of the Pandavas


          After "seeing" the carnage, Gandhari who had lost all her sons, curses Krishna to be a witness to a similar annihilation of his family, for though divine and capable of stopping the war, he had not done so. Krishna accepts the curse, which bears fruit 36 years later.


          The Pandavas who had ruled their kingdom meanwhile, decide to renounce everything. Clad in skins and rags they retire to the Himalaya and climb towards heaven in their bodily form. A stray dog travels with them. One by one the brothers and Draupadi fall on their way. As each one stumbles, Yudhishitra gives the rest the reason for their fall (Draupadi was partial to Arjuna, Nakula and Sahadeva were vain and proud of their looks, Bhima and Arjuna were proud of their strength and archery skills, respectively). Only the virtuous Yudhisthira who had tried everything to prevent the carnage and the dog remain. The dog reveals himself to be the god Yama (also known as Yama Dharmaraja), and then takes him to the underworld where he sees his siblings and wife. After explaining the nature of the test, Dharma takes Yudhishtira back to heaven and explains that it was necessary to expose him to the underworld for the one lie he had said during his entire life. Dharma then assures him that his siblings and wife would join him in heaven after they had been exposed to the underworld for measures of time according to their vices.


          Arjuna's grandson Parikshita rules after them and dies bitten by a snake. His furious son, Janamejaya, decides to perform a snake sacrifice ( sarpasttra) in order to destroy the snakes. It is at this sacrifice that the tale of his ancestors is narrated to him.


          


          Versions, translations, and derivative works


          Many regional versions of the work developed over time, mostly differing only in minor details, or with verses or subsidiary stories being added. These include some versions from outside the Indian subcontinent, such as the Kakawin Bharatayuddha from Java.


          


          Critical Edition


          Between 1919 and 1966, scholars at the Bhandarkar Oriental Research Institute, Pune, compared the various manuscripts of the epic from India and abroad and produced the Critical Edition of the Mahabharata, on 13,000 pages in 19 volumes, followed by the Harivamsha in another two volumes and six index volumes. This is the text that is usually used in current Mahabharata studies for reference. This work is sometimes called the 'Pune' or 'Poona' edition of the Mahabharata.


          


          Modern interpretations
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          The Kannada novelist S.L. Bhyrappa wrote a novel in Kannada (now translated to most Indian languages and English) titled Parva, giving a new interpretation to the story of Mahabharata. He tried to understand the social and ethical practices in these regions and correlate them with the story of Mahabharata.


          In the late 1980s, the Mahabharata TV series was televised and shown on India's national television ( Doordarshan). The series was written by Dr. Rahi Masoom Reza and directed by B. R. Chopra and his son Ravi Chopra. The concept was by Pt. Narendra Sharma.


          Many film versions of the epic exist, dating from 1920..


          In the West, a well known presentation of the epic is Peter Brook's nine hour play premiered in Avignon in 1985 and its five hour movie version The Mahabharata (1989) .


          Among literary reinterpretations of the Mahabharata the most famous is arguably Sashi Tharoor's major work entitled " The Great Indian Novel", an involved literary, philosophical, and political novel which superimposes the major moments of post-Independence India in the 20th century onto the driving events of the Mahabharata epic. An acclaimed book, "The Great Indian Novel" also contemporized well-known characters of the epic into equally well-known politicians of the modern era (e.g. Indira Gandhi as the villainous Duryodhana).


          Mahabharata was also reinterpreted by Shyam Benegal in Kalyug. Kalyug is a modern-day replaying of the Mahabharata, with the Pandava industrial family being locked in a titanic battle with their Kaurava rivals. But the times are different from the original Mahabharat's, and external forces impinge on feudal values causing disconcerting results.


          Western interpretations of the Mahabharata include William Buck's Mahabharata and Elizabeth Seeger's Five Sons of King Pandu.


          


          English translations


          


          Lal version


          A poetic translation of the full epic into English, done by the poet P. Lal is complete, and in 2005 began being published by Writers Workshop, Calcutta. The P. Lal translation is a non-rhyming verse-by-verse rendering, and is the only edition in any language to include all slokas in all recensions of the work (not just those in the Critical Edition). The completion of the publishing project is scheduled for 2008. Fourteen of the eighteen volumes are now available:


          
            	Vol 1: Adi Parva, 1232 pages, 2005, ISBN 81-8157-370-6


            	Vol 2: Sabha Parva, 520 pages, 2005, ISBN 81-8157-382-X


            	Vol 3: Vana Parva, 1580 pages, 2005, ISBN 81-8157-448-6


            	Vol 4: Virata Parva, 400 pages, 2006, ISBN 81-8157-382-X


            	Vol 5: Udyoga Parva, 970 pages, 2006, ISBN 81-8157-530-X


            	Vol 6: Bhishma Parva, 920 pages, 2006, ISBN 81-8157-548-2


            	Vol 7: Drona Parva, 1522 pages, 2007, ISBN 81-8157-640-3


            	Vol 8: Karna Parva, 1025 pages, 2008, ISBN 978-81-8157-711-5


            	Vol 10: Sauptika Parva, 173 pages, 2008, ISBN 978-81-8157-723-8


            	Vol 11: Stri Parva, 173 pages, 2008, ISBN 978-81-8157-729-0


            	Vol 14: Asvamedhika Parva, 2008, In Progress


            	Vol 15: Asramavasuka Parva, 157 pages, 2007, ISBN 81-8157-606-3


            	Vol 16: Mausala Parva, 60 pages, 2006, ISBN 81-8157-550-4


            	Vol 17: Mahaprasthana Parva, 30 pages, 2006 ISBN 81-8157-552-0


            	Vol 18: Svargarohana Parva, 80 pages, 2006 ISBN 81-8157-554-7

          


          


          Clay Sanskrit Library version


          A project to translate the full epic into English prose, translated by various hands, began to appear in 2005 from the Clay Sanskrit Library, published by New York University Press. The translation is based not on the Critical Edition but on the version known to the commentator Nīlakaṇṭha. Currently available are portions of books 2-4 and 7-9.


          Mahabhrata II: The Great Hall: 588 pp, Paul Wilmot, 2006, ISBN 978-0-8147-9406-7

          Mahabhrata III: The Forest (volume four of four): 374 pp, William J. Johnson, 2005, ISBN 978-0-8147-4278-5

          Mahabhrata IV: Virta: 516 pp, Kathleen Garbutt, 2007, ISBN 978-0-8147-3183-3

          Mahabhrata V: Preparations for War (volume one of two): 450 pp, Kathleen Garbutt, 2008, ISBN 978-0-8147-3191-8

          Mahabhrata V: Preparations for War (volume two of two): forthcoming

          Mahabhrata VI: Bhishma (volume one of two): forthcoming

          Mahabhrata VII: Drona (volume one of four): 473 pp, Vaughan Pilikian, 2006, ISBN 978-0-8147-6723-8

          Mahabhrata VIII: Karna (volume one of two): 604 pp, Adam Bowles, 2007, ISBN 978-0-8147-9981-9

          Mahabhrata VIII: Karna (volume two of two): 450 pp, Adam Bowles, 2008, ISBN 978-0-8147-9995-6

          Mahabhrata IX: Shalya (volume one of two): 371 pp, Justin Meiland, 2005, ISBN 978-0-8147-5706-2

          Mahabhrata IX: Shalya (volume two of two): 470 pp, Justin Meiland, 2007, ISBN 978-0-8147-5737-6


          


          Chicago version


          Another English prose translation of the full epic, based on the Critical Edition, is also in progress, published by University Of Chicago Press, initiated by Chicago Indologist J. A. B. van Buitenen (books 1-5) and, following a 20-year hiatus caused by the death of van Buitenen, is being continued by D. Gitomer of DePaul University (book 6), J. L. Fitzgerald of The University of Tennessee (books 11-13) and W. Doniger of Chicago University (books 14-18):


          
            	Vol. 1: Parvan 1, 545 pages, 1980, ISBN 0-226-84663-6


            	Vol. 2: Parvans 2-3, 871 pages, 1981, ISBN 0-226-84664-4


            	Vol. 3: Parvans 4-5, 582 pages, 1983, ISBN 0-226-84665-2


            	Vol. 4: Parvan 6 (forthcoming)


            	Vol. 7: Parvan 11, first half of parva 12, 848 pages, 2003, ISBN 0-226-25250-7


            	Vol. 8: Second half of Parvan 12 (forthcoming)

          


          


          Ganguli version


          Until these three projects are available in full, the only available complete English translations remain the Victorian prose versions by Kisari Mohan Ganguli, published between 1883 and 1896 (Munshiram Manoharlal Publishers) and by M. N. Dutt (Motilal Banarsidass Publishers). Most critics consider the translation by Ganguli to be faithful to the original text. The complete text of Ganguli's translation is available online (see External Links).


          


          Indonesian version


          This is a Kawi version that is found on the Indonesian island of Bali and was translated by Dr. I. Gusti Putu Phalgunadi. Of the eighteen parvans, only eight Kawi manuscripts remain.


          
            	Vol 1: Adi Parvan - The First Book, 305 pages, 1990, ISBN 81-85179-50-6


            	Vol 2: Virataparvan - The Fourth Book, 197 pages, 1992, ISBN 81-85689-05-9


            	Vol 3: Udyogaparvan, 345 pages, 1994, ISBN 81-85689-96-2


            	Vol 4: Bhishmaparvan, 283 pages, 1995, ISBN 81-86471-05-7


            	Vol 5: Asramavasaparvan, Mosalaparvan, Prasthanikaparvan, Svargarohanaparvan, 161 pages, 1997, ISBN 81-86471-11-1
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          Key to Symbols



          
            	Male: blue border


            	Female: red border


            	Pandavas: green box


            	Kauravas: red box

          


          Notes



          
            	a: Santanu was a king of the Kuru dynasty or kingdom, and was some generations removed from any ancestor called Kuru. His marriage to Ganga preceded his marriage to Satyavati.


            	b: Pandu and Dhritarashtra were fathered by Vyasa after Vichitravirya's death. Dhritarashtra, Pandu and Vidura were the sons of Vyasa with Ambika, Ambalika and a maid servant respectively.


            	c: Karna was born to Kunti through her invocation of Surya, before her marriage to Pandu.


            	
              d: The Pandavas were acknowledged sons of Pandu but were begotten by Kunti's invocation of various deities. In particular:

              
                	Dharma (Dharmadeva), for Yudhishtira


                	Vayu, for Bhima


                	Indra or Varuna for Arjuna


                	The twins, Nakula and Sahadeva were born to Madri through her invocation of the The Ashvins

              

            


            	e: Duryodhana and his siblings were born at the same time, and they were of the same generation as their Pandava cousins.

          


          The birth order of siblings is correctly shown in the family tree (from left to right), except for Vyasa and Bhishma whose birth order is not described, and Vichitravirya who was born after them. The fact that Ambika and Ambalika are sisters is not shown in the family tree. The birth of Duryodhana took place after the birth of Karna and Yudhishtira, but before the birth of the remaining Pandava brothers.


          Some siblings of the characters shown here have been left out for clarity; these include Chitrangada, the eldest brother of Vichitravirya. Vidura, half-brother to Dhritarashtra and Pandu. The family tree continues through the descendants Arjuna, and these have also not been shown here.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mah%C4%81bh%C4%81rata"
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            [image: A game of Mahjong being played in Hangzhou, China]

            
              A game of Mahjong being played in Hangzhou, China
            

          


          
            
              Mahjong
            

            
              	Players

              	24
            


            
              	Age range

              	4 years and older
            


            
              	Setup time

              	210 minutes
            


            
              	Playing time

              	03 hours
            


            
              	Random chance

              	Yes
            


            
              	Skills required

              	Tactics, observation, memory
            

          


          
            
              	Mahjong
            


            
              	TraditionalChinese:

              	麻將
            


            
              	SimplifiedChinese:

              	麻将
            


            
              	
                
                  
                    	Transliterations
                  


                  
                    	Mandarin
                  


                  
                    	- HanyuPinyin:

                    	Mjing
                  


                  
                    	Yue (Cantonese)
                  


                  
                    	- Jyutping:

                    	maa4zoeng3
                  


                  
                    	- YaleRomanization:

                    	ma4jeung3
                  

                

              
            


            
              	alternative Chinese name
            


            
              	Chinese:

              	麻雀
            


            
              	
                
                  
                    	Transliterations
                  


                  
                    	Mandarin
                  


                  
                    	- HanyuPinyin:

                    	Mqu
                  


                  
                    	Yue (Cantonese)
                  


                  
                    	- Jyutping:

                    	maa4zoek3
                  


                  
                    	- YaleRomanization:

                    	ma4jeuk3
                  

                

              
            

          


          Mahjong (also called mah-jongg by the American association, Traditional Chinese: 麻將; Pinyin: mjing) is a game for four players that originated in China. Mahjong involves skill, strategy, and calculation, as well as a certain degree of chance. Depending on the variation which is played, luck can be anything from a minor to a dominant factor in success. In Asia, mahjong is also popularly played as a gambling game. In the game, you are given either thirteen or sixteen tiles for a hand (depending on the variation being played). When your turn comes, you draw a tile and discard one. Your goal is to make four or five melds (also depending on the variation) and a pair, or "head". You win "on the draw", by drawing a new or discarded tile that completes your hand. Thus a winning hand actually contains fourteen (or seventeen) tiles.


          


          History


          


          Mahjong in China


          One of the myths of the origin of Mahjong suggests that Confucius, the great Chinese philosopher, had developed the game in about 500 BC. This assertion is likely to be apocryphal. According to this myth, the appearance of the game in the various Chinese states coincided with Confucius' travels at the time he was teaching his new doctrines. The three dragon (Cardinal) tiles also agree with the three Cardinal virtues bequeathed by Confucius. Hong Zhōng ( 中 [image: ], lit. white) the White represent Benevolence, Sincerity, and Filial piety respectively, again under this myth. In fact, the "middle" is likely a reference to 中国 (zhōnggu)  China's name in Chinese.


          Also, this myth claims that Confucius was fond of birds, which would explain the name "Mahjong" (sparrow). However, there is no evidence of Mahjong's existence before the Taiping era in the 19th century, which eliminates Confucius as a likely inventor.


          The general consensus is that the game was developed from existing Chinese card and domino games sometime around 1850. Many historians believe it was based on a Chinese card game called Mdio (馬吊) (also known as Ma Tiae, lit. Hanging Horse; or Yz (葉子), lit. Leaf) in the early Ming dynasty. This game was played with 40 paper cards similar in appearance to the cards used in the game Ya Pei. These 40 cards, numbered 1 to 9 in four different suits along with four extra flower cards, are quite similar to the numbering of Mahjong tiles today.


          There is still a healthy debate about who created the game. One theory is that Chinese army officers serving during the Taiping Rebellion created the game to pass the time. Another theory is that a noble living in the Shanghai area created the game between 1870 and 1875. Others believe that around 1850 in the city of Nngpō two brothers had created Mahjong from the earlier game of Mdio.


          This traditional Chinese game was banned in its homeland in 1949, when the People's Republic of China was founded. The new Communist government forbade any gambling activities, which were regarded as symbols of capitalist corruption. After the Cultural Revolution, the game was revived, and once again Mahjong has become a favorite pastime of the Chinese, as well as in Hong Kong, Macau, Taiwan and elsewhere.


          


          Mahjong in the Western world


          
            [image: Students in the United States learning how to play Mahjong]

            
              Students in the United States learning how to play Mahjong
            

          


          By 1895, Stewart Culin, an American anthropologist, wrote a paper in which Mahjong was mentioned. This is the first known written account of Mahjong in any language other than Chinese. By 1910, there were written accounts in many languages including French and Japanese. In 1920, Abercrombie & Fitch became the first ever American brand to introduce the game. It became a success in New York, and owner of the Company, Ezra Fitch, sent emissaries to Chinese villages to buy every set of Mahjong they could find. In the end, Abercrombie & Fitch sold a number of 12,000 sets. Later, an important English book was Joseph Park Babcock's Rules of Mah-Jongg, which, simplified in 1920, was simply known as the "red book". Although this was the earliest version of Mahjong that had been introduced to America, many of Babcock's simplifications were abandoned when the 1920s fad died out.


          The game was a sensation in America when it was imported from China in the 1920s, as the same Mahjong game took on a number of trademarked names, such as Pung Chow or the Game of Thousand Intelligences. Part of Mahjong nights in America was to decorate rooms in Chinese style and dress like Chinese. Several hit songs were also recorded during the mahjong fad, most notably "Since Ma is Playing Mah Jong" by Eddie Cantor.


          American Mahjong, which was mainly played by women during the time, grew from this craze. By the 1930s, many revisions of the rules developed that were substantially different from Babcock's classical version (including some that were considered fundamentals in other variants, such as the notion of a standard hand). Standardization came with the formation of the National Mah Jongg League (NMJL) in 1937, along with the first American mahjong rulebook, Maajh: The American Version of the Ancient Chinese Game.


          While Mahjong was accepted by U.S. players of all ethnic backgrounds during the Babcock era, many consider the modern American version a Jewish game, as many American Mahjong players are of Jewish descent. (Also, the NMJL was founded by Jewish players and considered a Jewish organization.) In addition, players usually use the American game as a family-friendly social activity, not as gambling.


          British author Alan D. Millington revived the Chinese Classical game of the 1920s with his book, The Complete Book of Mah-jongg (1977). This handbook includes a formal rules set for the game. Many players in Western countries consider Millington's work authoritative.


          


          Current development


          Today, the popularity and the characteristics of players of Mahjong vary from country to country. There are also many governing bodies, which often host exhibition games and tournaments. It remains far more popular in Asia than in the West.


          In Japan, there is a traditional emphasis on gambling and the typical player is male. Many devotees there believe the game is losing popularity and have taken efforts to revive it. In addition, Japanese video arcades have introduced Mahjong arcade machines that can be connected to others over the Internet.


          Mahjong culture is still deeply ingrained in the Chinese community: Sam Hui wrote Cantopop songs, using Mahjong as their themes. Hong Kong movies have often included scenes of Mahjong games. Gambling movies have been filmed time and again in Hong Kong, and a recent sub-genre is the Mahjong movie.


          A recent study by doctors in Hong Kong concluded that the game can induce epileptic seizures.


          


          Variants


          
            [image: Beijing residents playing Mahjong in public.]

            
              Beijing residents playing Mahjong in public.
            

          


          There are many variations of mahjong. In many places, players often observe one version  and are either unaware of other variations or claim that different versions are incorrect. Although many variations today differ only by scoring, there are several main varieties:


          
            	Chinese Classical Mahjong is the oldest variety of Mahjong, and was the version introduced to America in the 1920s under various names. It has a small, loyal following in the West, although few play it in Asia.


            	Hong Kong Mahjong or Cantonese Mahjong is possibly the most common form of Mahjong, differing in minor scoring details with the Chinese Classical variety.


            	Sichuan Mahjong is a growing variety, particularly in southern China, disallowing eating, and missing the "fa", "zhong", and other pieces. It can be played very quickly.


            	Taiwanese Mahjong is the variety prevalent in Taiwan and involves hands of 16 tiles, as opposed to the 13-tile hands in other versions. It also features bonuses for dealers and recurring dealerships, and allows for multiple players to win from a single discard.


            	Japanese Mahjong is a standardized form of Mahjong in Japan, found prevalently in video games. In addition to scoring changes, the rules of riichi and dora are unique highlights of Japanese Mahjong.


            	Western Classical Mahjong is a descendant of the version of Mahjong introduced by Babcock to America in the 1920s. Today, this term largely refers to the Wright-Patterson rules, used in the U.S. military, and other similar American-made variants that are closer to the Babcock rules.


            	American Mahjong is a form of Mahjong standardized by the National Mah Jongg League and the American Mah-Jongg Association  and makes the greatest divergence from traditional Mahjong. It uses Joker tiles, the Charleston, plus melds of five or more tiles, and eschews the Chow and the notion of a standard hand. Purists claim that this makes American Mahjong a separate game. In addition, the NMJL and AMJA variations, which differ by minor scoring differences, are commonly referred to as Mahjongg or Mah-jongg (with two Gs, often hyphenated).


            	3-Player (or 3-ka) Mahjong is a simplified 3-person Mahjong which involves hands of 13 tiles, and total tiles of 84 on the table and uses Joker tiles as well. It only includes the tong zhi tiles or circular shapes of patterns on the tiles for which is different from the conventional Chinese mahjong which has bamboo patterns, 10-thousand and the tong zhi tiles. It has jackpot or Royal Flush rules of winning, in which whoever accumulates a point of 10 is considered to hit the jackpot, with that some would double the winning stake. There are advantages of playing this version of game because you need fewer people to start a game and the turnaround time of a game is short, hence it is considered a speedfast game.


            	Singapore Mahjong is a variant similar to Cantonese mahjong played in Singapore. Unique elements of Singapore mahjong are the four animal tiles (cat, mouse, cockrel and centipede) as well as certain tweaks in the scoring rules, which allow payouts midway through the game if certain conditions, such as a kang are met.

          


          Other variants include Fujian Mahjong (with Did Joker 帶弟百搭), Vietnamese Mahjong (with 16 different kinds of joker), and Filipino Mahjong (with the Window Joker). In addition, Pussers Bones is a fast-moving variant developed by sailors in the Royal Australian Navy; it uses a creative alternative vocabulary, such as Eddie, Sammy, Wally, and Normie instead of East, South, West, and North.'


          


          Mahjong Competition Rules


          
            [image: The top three of the World Championship in Mahjong, Tokyo, October 2002. In the middle: world champion Mai Hatsune from Japan.]

            
              The top three of the World Championship in Mahjong, Tokyo, October 2002. In the middle: world champion Mai Hatsune from Japan.
            

          


          
            [image: The first Open European Mahjong Championship, Nijmegen, the Netherlands, June 2005.]

            
              The first Open European Mahjong Championship, Nijmegen, the Netherlands, June 2005.
            

          


          


          In 1998, in the interest of changing mahjong from an illegal gambling game to an approved 'healthy sport', the China State Sports Commission published a new set of rules, now generally referred to as Chinese Official rules or International Tournament rules. The principles of the new, healthy mahjong are: no gambling  no drinking  no smoking. In international tournaments, players are often grouped in teams to emphasize that mahjong from now on is considered a sport.


          The new rules are highly pattern-based. The rulebook contains 81 combinations, based on patterns and scoring elements popular in both classic and modern regional Chinese variants. Some table practices of Japan have also been adopted. Points for flower tiles (each flower is worth 1 point) may not be added until the player has scored 8 points. The winner of a game receives the score from the player who discard the winning tile, plus 8 basic points from each player; in the case of zimo (self drawn win), he receives the value of this round plus 8 points from all players.


          The new rules were used in an international tournament first in Tokyo, where in 2002 the first World Championship in Mahjong was organized by the Mahjong Museum, the Japan Mahjong Organizing Committee and the city council of Ningbo, China, the town where it is believed mahjong most likely originated. One hundred players participated, mainly from Japan and China, but also from Europe and the United States. Miss Mai Hatsune from Japan became the first world champion. The following year saw the first annual China Majiang Championship, held in Hainan. The next two annual tournaments were held in Hong Kong and Beijing. Most players were Chinese, but players from other nations attended as well.


          In 2005 the first Open European Mahjong Championship was held in the Netherlands, with 108 players. The competition was won by Masato Chiba from Japan. The second European championship, in Copenhagen, Denmark, 2007, with 136 players, was won by Danish player Martin Wedel Jacobsen. First Online European Mahjong Championship was held on MahjongTime server in 2007 with 64 players and the winner was Juliani Leo from USA and the best European Player was Gerda van Oorschot from Netherlands. The next European Championship will be held in Austria, 2009.


          In 2006, the World Mahjong Organisation (WMO) was founded in Beijing, China, with the cooperation of, amongst others, the Japan Mahjong Organizing Committee (JMOC) and the European Mahjong Association (EMA). This organization held its first World Championship in November 2007 in the Chinese town of Chengdu, which was won by Li Li, a Chinese student of Tsinghua University. There were 144 participants, from all over the world.


          Critics say that the new rules are unlikely to achieve great popularity outside of tournaments. They argue that regional versions are too well-entrenched, while the Mahjong Competition Rules use many unfamiliar patterns. The new mahjong's advocates claim that it meant to be a standard for international events, not to replace existing variations.


          


          Equipment


          
            [image: Basic equipment: chips, tiles and dice.]

            
              Basic equipment: chips, tiles and dice.
            

          


          Mahjong, can be played either with a set of Mahjong tiles, or a set of Mahjong playing cards (sometimes spelled 'kards' to distinguish them from the list of standard hands used in American mahjong); one brand of Mahjong cards calls these Mhing. Playing cards are often used when travelling as it reduces space and is lighter than their tile counterparts, but are of a lower quality in return. In this article, "tile" will be used to denote both playing cards and tiles.


          Many Mahjong sets will also include a set of chips or bone tiles for scoring, as well as indicators denoting the dealer and the Prevailing Wind of the round. Some sets may also include racks to hold tiles or chips (although in many sets the tiles are generally sufficiently thick so that they can stand on their own), with one of them being different to denote the dealer's rack.


          Computer implementations of Mahjong are also available: these allow you to play against computer opponents, or against human opponents on the Internet.


          A set of Mahjong tiles will usually differ from place to place. It usually has at least 136 tiles, most commonly 144, although sets originating from America or Japan will have more. Mahjong tiles are split into these categories: suits, honour and flowers.


          


          Suits


          
            	Dots: named as each tile consists of a number of circles. Each circle is said to represent copper (銅, tng) coins with a square hole in the middle.

          


          [image: Image:MJt9.jpg]


          
            	Bamboos: named as each tile (except the 1 Bamboo) consists of a number of bamboo sticks. Each stick is said to represent a string (索, sǔo) that holds a hundred coins. Note that 1 Bamboo is an exception. It has a bird sitting on a Bamboo. This is a belief that players cannot draw or add bamboo sticks to 1 Bamboo to change the tile to some other Bamboo.

          


          [image: Image:MJs9.jpg]


          
            	Characters: named as each tile represents ten thousand (萬, wn) coins, or one hundred strings of one hundred coins.

          


          [image: Image:MJw9.jpg]


          


          Honour


          
            	Wind tiles: East (東, dōng feng), South (南, nn feng), West (西, xī feng), and North (北, běi feng).

          


          [image: Image:MJf4.jpg]


          
            	Dragon tiles: red, green, and white. The term dragon tile is a western convention introduced by Joseph Park Babcock in his 1920 book introducing Mahjong to America. Originally, these tiles are said to have something to do with the Chinese Imperial Examination. The red tile ("中"榜, zhōngbǎng) means you pass the examination and thus will be appointed a government official. The green tile ("發"財, fāci,literally "Get Rich") means, consequently you will become financially well off. The white tile (白版，bibǎn,literally "White Tile") means that because a person is doing well they should act like a good, incorrupt official. It usually has a blue border to distinguish from replacement tiles and prevent players from secretly adding lines to effect a victory. In the original Chinese Majiong, the piece called "箭" (jin), represents archery, the red "中" represents a hit on the target. In ancient Chinese archery, one would put a red "中" to signify that the target was hit. White "白" represents failure, green "發" means that one will release the draw.

          


          [image: Image:MJd3.jpg]


          


          Flower


          
            	Flower tiles: The last category and typically optional components to a set of mahjong tiles, these tiles often contain artwork on their tiles. Many people prefer not to use these tiles due to the fact that they make it easier to win and earn bonus points. For example, if you have no flowers in your hand you get 1 bonus point, and 2 points for 2 bonus tiles of your seat (eg: A pair of the symbol 3 flower and you are west wind. You get 2 bonus points for your hand.)

          


          The 4 tiles below are flower tiles that represent plum, orchid, chrysanthemum, and bamboo.


          [image: Image:MJh4.jpg]


          The suits of the tiles are money-based. In ancient China, the copper coins had a square hole in the centre. People passed a rope through the holes to tie coins into strings. These strings are usually in groups of 100 coins called dio (弔 or variant 吊) or 1000 coins called gun (貫). Mahjong's connection to the ancient Chinese currency system is consistent with its alleged derivation from the game named mǎ dio (馬吊).


          In the mahjong suits, the coppers represent the coins; the ropes are actually strings of 100 coins; and the character myriad represents 10,000 coins or 100 strings. When a hand received the maximum allowed winning of a round, it is called mn gun (滿貫, lit. full string of coin.)


          


          Setting up the board


          The following sequence is for setting up a standard Hong Kong (or Singapore) game. Casual or beginning players may wish to proceed directly to gameplay. Shuffling the tiles is needed before piling up.


          


          Game Wind and Prevailing Wind


          To determine the Player Game Wind (門風 or 自風), each player throws three dice (two in some variants) and the player with the highest total is chosen as the dealer or the banker (莊家). The dealer's Wind is now East, the player to the right of the dealer has South wind, the next player to the right has West and the fourth player has North. Game Wind changes after every round, unless the dealer wins. In some variations, the longer the dealer remains as the dealer, the higher the value of each hand.


          The Prevailing Wind (場風) is always set to East when starting. It changes after the Game Wind has rotated around the board, that is, after each player has lost as the dealer.


          A Mahjong set with Winds in play will usually include a separate Prevailing Wind marker (typically a die marked with the Wind characters in a holder) and a pointer that can be oriented towards the dealer to show Player Game Wind. In sets with racks, a rack may be marked differently to denote the dealer.


          These winds are also significant as winds are often associated with a member of a Flower tile group, typically 1 with East, 2 with South, 3 with West, and 4 with North.


          


          Dealing tiles


          All tiles are placed face down and shuffled. Each player then stacks a row of tiles two tiles high in front of him, the length of the row depending on the number of tiles in use:


          
            	136 tiles: 17 stacks for each player

              
                	Suits of dots, bamboo, characters + Wind + Dragon

              

            


            	144 tiles: 18 stacks for each player


            	148 tiles: 19 stacks for dealer and player opposite, 18 for rest


            	152 tiles: 19 stacks for each player

          


          The dealer throws three dice and sums up the total. Counting counterclockwise so that the dealer is '1', a player's row is chosen. Starting at the right edge, 'sum' tiles are counted and shifted to the right.


          The dealer now takes a block of 4 tiles to the left of the divide.


          The player to the dealer's right takes 4 tiles to the left, and players (counterclockwise) take blocks of 4 tiles (clockwise) until all players have 12 tiles for 13-tile variations and 16 for 16-tile variations. In 13-tile variations, each player then takes one more tile to make a 13-tile hand. In practice, in order to speed up the dealing procedure, the dealer often takes one extra tile during the dealing procedure to start their turn.


          The board is now ready and new tiles will be taken from the wall where the dealing left off, proceeding clockwise. In some special cases discussed later, tiles are taken from the other end of the wall, commonly referred to as the back end of the wall. In some variations, a group of tiles at the back end, known as the dead wall, is reserved for this purpose instead. In such variations, the dead wall may be visually separated from the main wall, but it is not required.


          Unless the dealer has already won (see below), the dealer then discards a tile. The dealing process with tiles is ritualized and complex to prevent cheating. Casual players, or players with Mahjong playing cards, may wish to simply shuffle well and deal out the tiles with fewer ceremonial procedures.


          


          Charleston


          In the American variations, it is required that before each hand begins, a Charleston is enacted. This consists of a procedure where three tiles are passed to the player on one's right, followed by three tiles passed to the player opposite, followed by three tiles passed to the left. If all players are in agreement, a second Charleston is performed, however, any player may decide to stop passing after the first Charleston is complete. The Charleston(s) are followed by an optional pass to the player across of one, two or three tiles. This is a distinctive feature of American-style Mahjong that may have been borrowed from card games.


          


          Gameplay


          Each player is dealt either 13 tiles for 13-tile variations or 16 tiles for 16-tile variations. If a player is dealt a hand of tiles that is determined to be a winning hand (known as "heavenly win", 天胡), he or she may declare victory immediately before the game even begins. But this scenario of victory occurs very rarely.


          A turn involves a player drawing a tile from the wall (or draw pile) and then placing it in his or her hand. The player then discards a tile onto the table. This signals the end of his or her turn, prompting the player to the right to make his or her move. As a form of courtesy, each player is encouraged to announce loudly the name of the tile being discarded. Many variations require that discarded tiles be placed in an orderly fashion in front of the player, while some require that these be placed face down.


          During gameplay, the number of tiles maintained by each player should always be the same, ie. 13 or 16. A player must discard a tile after picking up one. Failure to do so rules that player effectively out of winning (since a winning combination could never be built with one extra tile or fewer), but he or she is obliged to continue until someone else wins.


          When three players drop the West tile, the fourth player will usually avoid discarding another West the following turn. This is caused by a superstition that, when all the players discard a West ("西") together, all players will die ("歸西") or be cursed with bad luck (see Tetraphobia). During the West Prevailing Wind Round, players will also avoid throwing in the One Circle during the first move because One Circle sounds like "together" in mandarin.


          


          Flower tiles


          Flower tiles, when dealt or drawn, must be immediately replaced by a tile from the dead wall, or if no dead wall exists, the back end of the wall. They are immediately exposed (placed in view on the table on front of the player's tiles). At the start of each round, where two or more players may have flower tiles, flower tiles are replaced starting with the dealer and moving to the right. Flower tiles may or may not have point value; and in some variations, possession of all the flower tiles wins the round regardless of the actual contents of the hand.


          In American Mahjong, however, Flower tiles are not instantly exposed and replaced, as they may be melded with other Flower tiles in the same group (in essence, they are treated as if they were another set of honour tiles) or be used as a requirement of a winning hand. Early versions of American Mahjong used Flower tiles as Joker tiles.


          


          Joker tiles


          A feature of several variations, most notably American variations of Mahjong, is the notion of wild card or Joker tiles. They may be used as a substitute for any tile in a hand (or, in some variations, only tiles in melds). Depending on the variation, a player may replace a Joker tile that is part of an exposed meld belonging to any player with the tile it represents.


          Rules governing discarding Joker tiles also exist: some variations permit the Joker tile to take on the identity of any tile, and others only permit the Joker tile to take on the identity of the previously discarded tile (or the absence of a tile, if it is the first discard).


          Joker tiles may or may not have an impact on scoring, depending on the variation. Some special hands may require the use of Joker tiles (for example, to represent a "fifth tile" of a certain suited or honour tile).


          In American Mahjong, it is illegal to pass jokers during the Charleston.


          


          Melds


          When a player discards a tile, any other player may "call" or "bid" for it in order to complete a meld (a certain set of tiles) in his or her own hand. The disadvantage of doing this is that the player must now expose the completed meld to the other players, giving them an idea of what type of hand he or she is creating. This also creates an element of strategy, as in many variations, discarding a tile that allows another player to win the game causes the discarding player to lose points (or pay the winner more in a game for money).


          Most variants (again, with the notable exception of American Mahjong) allow three types of melds. When a meld is declared through a discard, the player must state the type of the meld to be declared and place the meld face-up. The player must then discard a tile, and play continues to the right. Because of this, turns may be skipped in the process.


          
            	Pong or Pung (碰 pinyin peng, Japanese ポンpon) - A pong or pung is a set of three identical tiles. In American Mahjong, where it is possible to meld Flower tiles, a pong may also refer to a meld of three of the four flower tiles in a single group. American Mahjong may also have hands requiring a knitted triplet - three tiles of identical rank but of three different suits.

          


          For example:[image: ].


          


          
            	Kong (槓/杠 pinyin gang, Japanese カンkan) - A kong is a set of four identical tiles. Because all other melds contain three tiles, a Kong must be immediately exposed when explicitly declared. If the fourth tile is formed from a discard, it is said to be an exposed Kong (明槓/明杠, pinyin ming gang). If all four tiles were formed in the hand, it is said to be a concealed Kong (暗槓/暗杠, pinyin an gang). In some forms of play, the outer two tiles of a concealed Kong are flipped to indicate its concealed status. It is also possible to form an exposed Kong if the player has an exposed Pung and draws the fourth tile. In any case, a player must draw an extra tile from the back end of the wall (or from the dead wall, if it exists) and discard as normal. Play then continues to the right. Once a Kong is formed, it cannot be split up (say, if you wanted to instead use one tile as part of a Chow), and thus, it may be advantageous not to immediately declare a Kong.

          


          For example: [image: ]


          


          
            	Chow (吃 chi, in some versions 上 shang Japanese チー) - A chow is a meld of three suited tiles in sequence. Unlike other melds, an exposed Chow may only be declared off the discard of the player on the left. The only exception is when the player needs that tile to form a chow to win. In this case, a chow can be declared at any 3 opponents' turns. American Mahjong does not have a formal chow (that is, you cannot declare chows), but some hands may require that similar sequences be constructed in the hand. Some American variations may also have the knitted sequence, where the three tiles are of three different suits. Sequences of higher length are usually not permissible (unless it forms more than one meld).

          


          For example: [image: ]


          


          
            	Eye (將 jiang, in some versions 眼 yan, also Pair) -The pair, while not a meld (and thus, cannot be declared or formed with a discard), is the final component to the standard hand. It consists of any two identical tiles. Two [image: ] are the eyes in this case:

          


          [image: ]


          Note that American mah-jongg hands may have tile constructions that are not melds, such as "NEWS" (having one of each wind). As they are not melds, they cannot be formed off discards, and in some variations, cannot be constructed in part or in whole by Joker tiles. (also, in Chinese official and several other rulesets, there are oddball hands such as Seven Pairs, which is what it sounds like)


          When two or more players call for a discarded tile, a player taking the tile to win the hand has precedence over all others, followed by pong or kong declarations, and lastly chows. In American Mahjong, where it may be possible for two players needing the same tile for melds, the meld of a higher number of identical tiles takes precedence. If two or more players call for a meld of the same precedence (or to win), the player closest to the right wins out (but the game may be declared an abortive draw if two or more players call a tile for the win, again depending on the variation). In particular, if a call to win overrides a call to form a kong, such a move is called robbing the Kong, and may give a scoring bonus.


          There is generally an informal convention as to the amount of time allowed to make a call for a discarded tile before the next player takes their turn. In American Mahjong, this "window of opportunity" is explicitly stated in the rules, whereas in other variants, it is generally considered that when the next player's turn starts (i.e. the tile leaves the wall), the opportunity has been lost.


          


          Ready hands


          When a hand is one tile short of winning (for example: [image: ] can be eyes), the hand is said to be a ready hand (Traditional Chinese: 聽牌 Simplified Chinese: 听牌 Japanese: 聴牌), or more figuratively, "on the pot". The player holding a ready hand is said to be waiting for certain tiles. It is common to be waiting for two or three tiles, and some variations award points for a hand that is waiting for one tile. In 13-tile Mahjong, the most amount of tiles that you can wait for is 13 (the thirteen terminals, a nonstandard special hand). Ready hands must be declared in some variations of Mahjong, while other variations prohibit the same.


          Some variations of Mahjong, most notably Japanese variations, allow a player to declare riichi (立直 - sometimes known as reach as it is phonetically similar). A declaration of riichi is a promise that any tile drawn by the player is immediately discarded unless it constitutes a win. A player who declares riichi and wins usually receives a point bonus for their hand, while a player who declares riichi and loses is usually penalized in some fashion. Declaring a nonexistent riichi is also penalized in some fashion.


          In some variations, a situation in which all four players declare a riichi is an automatic drawn game, as it reduces the game down to pure luck (ie. who gets their needed tile first).


          


          Draws


          If only the dead wall remains and no one has won, the round is drawn (流局 liu ju, Japanese Ryuukyoku) or " goulashed". A new round begins, and depending on the variant, Game Wind may change. For example, in most playing circles in Singapore, if there is at least one Kong in the round by any player, the following player becomes the dealer for the next round. If there is no Kong, then the existing dealer remains as the dealer for the next round.


          


          Abortive draws


          In Japanese Mahjong, abortive draws (draws where the game is declared drawn while tiles are available) are possible. They can be declared under the following conditions:


          
            	九種么九牌倒牌 (kyūshu yaochūhai touhai): If, on a player's first turn, and with no melds declared, a player has nine different terminal or honour tiles, the player may declare the round to be drawn (for example: [image: ]; but could also go for the nonstandard thirteen terminals hand as well).


            	三家和 (sanchahō): If three players claim the same discard in order to win the round, the round is drawn.


            	四風子連打 (sūfontsu renda): If, on the first turn without any meld declarations, all four players discard the same wind tile, the hand is drawn.


            	四家立直 (sūcha rīchi): If all four players declare riichi, the round is drawn.


            	四槓算了 (sūkan sanra): The round is drawn when the fourth kong is declared, unless all four kongs were declared by a single player. In this case, the round is drawn when another player declares a kong.

          


          


          Winning


          [image: ] A player wins the round (Chinese: 胡, hu，Japanese:アガリ, agari) by creating a standard mahjong hand (in Western Classical variants, this is known as creating a Mahjong, and the process of winning is called going Mahjong) which consists of a certain number of melds, four for 13-tile variations and five for 16-tile variations, and a pair. Some variations may also require that winning hands be of some point value. If a player declares victory but is discovered to not be holding a winning hand, he or she suffers a penalty of having to pay all the opposing players (called a 詐胡 jaa woo in Cantonese, or literally translated as "fake hand").


          If the player wins by drawing a tile from a wall during his turn, a special name is given to this type of win in Chinese and Japanese (Chinese: 自摸, Japanese: ツモ　tsumo). If the player wins by taking a tile cast off by another player, in Japanese it is called ロン (ron). Variations may also have special nonstandard hands that a player can make (in this sense, American Mahjong is a variant where only special hands exist).


          


          Turns and rounds


          If the dealer wins the game, they will stay as the dealer. Otherwise, the player to the right becomes dealer and the player's wind becomes the Game Wind, in the sequence East-South-West-North.


          After the wind returns to East (ie. each player has been the dealer), a round is complete and the Prevailing Wind will change, again in the sequence East-South-West-North. A full game of mahjong ends after 4 rounds, ie. when the North Prevailing Wind round is over. It is often regarded as an unlucky act to stop the gameplay at the West round, as West has a similar sound to death in Chinese.


          It is also generally considered poor etiquette to touch the shoulders of someone during the game as this is said to give bad luck to the player.


          However, the Japanese variation differs in that the game starts on the East round, where a special table wind is assigned to all games in that round. The dealer is also always considered East seat, so when the dealership passes to the next player, it reassigns all the seat winds to the next player (although nobody actually moves around). After every player has been East at least once, the East round is over, and the South Round begins. Play usually ends after the South Round, however, if none of the players has above a certain amount, usually 30,000, then play will continue to West, and possibly even North Rounds.


          


          Scoring


          Scoring in Mahjong involves points, with a monetary value for points agreed upon by players. Although in many variations scoreless hands are possible, many require that hands be of some point value in order to win the round.


          While the basic gameplay is more or less the same throughout mahjong, the greatest divergence between variations lies in the scoring systems. Like the gameplay, there is a generalized system of scoring, based on the method of winning and the winning hand, from which Chinese and Japanese (among notable systems) base their roots. American mahjong generally has greatly divergent scoring rules (as well as greatly divergent gameplay rules).


          Because of the large differences between the various systems of scoring (especially for Chinese variants), groups of players will often agree on particular scoring rules before a game. As with gameplay, many attempts have been made to create an international standard of scoring, but most are not widely accepted.


          Points (terminology of which differs from variation to variation) are obtained by matching the winning hand and the winning condition with a specific set of criteria, with different criteria scoring different values. Some of these criteria may be subsets of other criteria (for example, having a meld of one Dragon versus having a meld of all of them), and in these cases, only the most general criterion is scored. The points obtained may be translated into scores for each player using some (typically exponential) functions. When gambling with mahjong, these scores are typically directly translated into sums of money. Some criteria may be also in terms of both points and score.
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          Mahmoud Abbas (Arabic: محمود عباس) (born March 26, 1935), also known by the kunya Abu Mazen (ابو مازن), was elected Chairman of the Palestinian National Authority (PNA) on January 9, 2005, and took office on January 15, 2005.


          Abbas is a leading politician in Fatah. He served as the first Prime Minister of the Palestinian Authority from March to October 2003 when he resigned citing lack of support from Israel and the United States as well as "internal incitement" against his government. Before being named Prime Minister, Abbas led the PLO's Negotiations Affairs Department. He has served as Chairman of the PLO Executive Committee since November 11, 2004, after Yasser Arafat's death. Abbas is frequently portrayed by Israel and the West as the face of Palestinian moderation.


          


          Childhood and education


          Mahmoud Ridha Abbas was born in 1935 in Safed, then part of the British Mandate of Palestine. His family became refugees during the war of 1948 and settled in Syria. In Syria he attended school and graduated from the University of Damascus before going to Egypt where he studied law. Subsequently, Abbas entered graduate studies at the Institute of Oriental Studies in Moscow, where he earned a Ph.D. His thesis completed in 1982 was called The Secret Connection between the Nazis and the Leaders of the Zionist Movement. In 1984, a book based on Abbas's doctoral dissertation was published in Arabic by Dar Ibn Rushd publishers in Amman, Jordan. His doctoral thesis later became a book, The Other Side: the Secret Relationship Between Nazism and Zionism, which, following his appointment as Palestinian Prime Minister in 2003, was heavily criticized as an example of Holocaust denial. In his book, Abbas wrote:


          
            "It seems that the interest of the Zionist movement, however, is to inflate this figure [of Holocaust deaths] so that their gains will be greater. This led them to emphasize this figure [six million] in order to gain the solidarity of international public opinion with Zionism. Many scholars have debated the figure of six million and reached stunning conclusionsfixing the number of Jewish victims at only a few hundred thousand."

          


          In his May 2003 interview with Haaretz, Abbas stated:


          
            "I wrote in detail about the Holocaust and said I did not want to discuss numbers. I quoted an argument between historians in which various numbers of casualties were mentioned. One wrote there were 12 million victims and another wrote there were 800,000. I have no desire to argue with the figures. The Holocaust was a terrible, unforgivable crime against the Jewish nation, a crime against humanity that cannot be accepted by humankind. The Holocaust was a terrible thing and nobody can claim I denied it."

          


          


          Involvement with politics


          
            [image: Abbas, President of the United States George W. Bush, and then-Israeli Prime Minister Ariel Sharon at the Red Sea Summit in Aqaba, Jordan on June 4, 2003.]

            
              Abbas, President of the United States George W. Bush, and then- Israeli Prime Minister Ariel Sharon at the Red Sea Summit in Aqaba, Jordan on June 4, 2003.
            

          


          In the mid-1950s Abbas became heavily involved in underground Palestinian politics, joining a number of exiled Palestinians in Qatar, where he was Director of Personnel in the emirate's Civil Service. While there, he recruited a number of people who would become key figures in the Palestine Liberation Organization, and was one of the founding members of Fatah in 1957. Yasser Arafat was among other key members.


          Throughout the 1960s, 70s, and 80s, Abbas traveled with Arafat and the rest of the PLO leadership in exile to Jordan, Lebanon and Tunisia (see article on Yasser Arafat for details). Though he garnered little attention, particularly in the Western media, Abbas is said to have had a powerful behind-the-scenes influence on the PLO. He is regarded as an intellectual pragmatist by some commentators. Abbas began to argue for the recognition of Israel at the times when such position was unpopular in the PLO; Dennis Ross recounts Abbas' words that he was "swimming against the stream" in the 70s trying to move the Fatah towards recognizing Israel. He is credited with initiating secretive contacts with left-wing and pacifist Jewish groups during the 1970s and 80s, and is considered by many to be a major architect of the 1993 Oslo peace accords (evidenced in part by the fact that he traveled with Arafat to the White House to sign the accords).


          At the same time he has performed diplomatic duties, presenting a moderating face for PLO policies. Abbas was the first PLO official to visit Saudi Arabia after the Gulf War in January 1993 to mend fences with the Gulf countries for the PLO's opposition to the US attack on Iraq during the crisis. At the 1993 peace accord with Israel, Abbas was the signatory for the PLO on September 13, 1993. He published a memoir, Through Secret Channels: The Road to Oslo (1995).


          [bookmark: 1972_Olympic_Massacre]


          1972 Olympic Massacre


          The Munich massacre occurred at the 1972 Summer Olympics in Munich, Germany, when members of the Israeli Olympic team were taken hostage by the Palestinian terrorist organization Black September, assumed to be an operational cover for Yasser Arafat's Fatah group. The attack led directly to the deaths of 11 Israeli athletes, five of the eight kidnappers, and one German police officer.


          Abu Daoud, one of those believed to have planned or executed the Munich attack, alleged that Mahmoud Abbas was responsible for funding the operation in his autobiography, Memoirs of a Palestinian Terrorist ( ISBN 1-55970-429-2). This allegation has not been confirmed by any other former members or affiliates of Black September, nor has it been verified by any historical studies.


          


          Term as Prime Minister


          
            [image: Bush, center, discusses the Middle East peace process with Sharon and Abbas in Aqaba, Jordan, June 4, 2003.]

            
              Bush, centre, discusses the Middle East peace process with Sharon and Abbas in Aqaba, Jordan, June 4, 2003.
            

          


          By early 2003, as both Israel and the United States had indicated their refusal to negotiate with Yasser Arafat, Abbas began to emerge as a candidate for a more visible leadership role. As one of the few remaining founding members of Fatah, he had some degree of credibility within the Palestinian cause, and his candidacy was bolstered by the fact that other high-profile Palestinians were for various reasons not suitable (the most notable, Marwan Bargouti, was under arrest in an Israeli jail). Abbas's reputation as a pragmatist garnered him favour with the West and certain elements of the Palestinian legislature, and pressure was soon brought on Arafat to appoint him Prime Minister. Arafat did so on March 19, 2003; initially Arafat attempted to undermine the post of Prime Minister, but eventually was forced to give Abbas some degree of power.


          
            [image: Mahmoud Abbas meets with Condoleezza Rice and Ehud Olmert]

            
              Mahmoud Abbas meets with Condoleezza Rice and Ehud Olmert
            

          


          However, the rest of Abbas's term as Prime Minister continued to be characterized by numerous conflicts between him and Arafat over the distribution of power between the two. Abbas had often hinted he would resign if not given more control over the PA's administration. In early September 2003 he confronted the PA parliament over this issue. The United States and Israel accused Arafat of constantly undermining Abbas and his government.


          
            [image: President of the United States George W. Bush meets with President Mahmoud Abbas of the Palestinian Authority during their trip to New York City for the United Nations General Assembly.]

            
              President of the United States George W. Bush meets with President Mahmoud Abbas of the Palestinian Authority during their trip to New York City for the United Nations General Assembly.
            

          


          In addition, Abbas came into conflict with Palestinian militant groups, notably Islamic Jihad and Hamas; his moderate pragmatic policies were diametrically opposed to their hard-line approach. Initially he pledged not to use force against the militants, in the interest of avoiding a civil war, and instead attempted negotiation. This was partially successful, resulting in a pledge from the two groups to honour a unilateral Palestinian cease-fire. However, continuing violence and Israeli "target killings" of known leaders forced Abbas to pledge a crackdown in order to uphold the Palestinian Authority's side of the Road Map for Peace. This led to a power struggle with Arafat over control of the Palestinian security services; Arafat refused to release control to Abbas, thus preventing him from using them in a crackdown on militants.


          Abbas resigned from the post of Prime Minister in October 2003, citing lack of support from Israel and the United States as well as "internal incitement" against his government.


          [bookmark: 2005_presidential_election]


          2005 presidential election


          After Yasser Arafat's death Mahmoud Abbas was seen, at least by Fatah, as his natural successor.


          On November 25, Abbas was endorsed by Fatah's Revolutionary Council as its preferred candidate for the Palestinian presidential election, scheduled for January 9, 2005.


          On December 14, Abbas called for an end to violence in the Al-Aqsa Intifada and a return to peaceful resistance. Abbas told the Asharq al-Awsat newspaper that "the use of arms has been damaging and should end". However, he refused to disarm Palestinian militants and use force to act against groups that Israel, the United States, and the European Union designated as "terrorist organizations".


          With Israeli forces arresting and restricting the movement of other candidates, Hamas's boycott of the election, and his campaign being given 94% of Palestine TV electoral campaign coverage, Abbas' election was virtually ensured, and on January 9 Abbas was elected with 62% of the vote as the new president of the Palestinian Authority. (See Palestinian presidential election, 2005 for election statistics.)


          In his speech, he addressed a crowd of supporters chanting "a million shahids", stating: "I present this victory to the soul of Yasser Arafat and present it to our people, to our martyrs and to 11,000 prisoners". He also called for Palestinian groups to end the use of arms against Israelis.


          


          Post 2005 presidential election


          


          Despite Abbas' call for a peaceful solution, attacks by militant groups continued after his election, in a direct challenge to his authority. Islamic Jihad launched a raid in Gaza on January 12, killing one and wounding three military personnel in Gaza. On January 13, Palestinians from Fatah's al-Aqsa Martyrs' Brigades, Hamas, and the Popular Resistance Committees launched a suicide attack on the Karni crossing, killing six Israelis. As a result, Israel shut down the damaged terminal and broke off relations with Abbas and the Palestinian Authority, stating that Abbas must now show a gesture of peace by attempting to stop such attacks.


          Abbas was formally sworn in as the Chairman of the Palestinian National Authority in a ceremony held on January 15 in the West Bank town of Ramallah.


          On January 23, 2005, Israeli radio reported that Abbas had secured a 30-day ceasefire from Hamas and Islamic Jihad. On February 12, lone Palestinians attacked Israel settlements and Abbas quickly fired some of his security officers for not stopping the attacks in a ceasefire.


          On April 9, 2005, Abbas said that the killing of three Palestinians in southern Gaza by Israeli soldiers is a deliberate violation of the declared ceasefire deal. "This violation is made on purpose," Abbas said in a written statement sent to reporters in the West Bank city of Ramallah. Abbas made the statement shortly after three Palestinian teenage boys were shot dead by Israeli troops in the southern Gaza town of Rafah. Israel claimed they thought the boys were attempting to smuggle weapons, while Palestinians claimed a group of boys were playing soccer and three of them went to retrieve the ball near the border fence.


          "The Palestinian National Authority will not turn a blind eye to the shedding of the blood of our people and our children. We can never accept opening fire at our children who pose no danger at all," said Abbas. Abbas said the Palestinian children "are as precious to their parents as the Israeli children to their parents." Condemning the Israeli shooting as "unjustified", Abbas urged Israel to take serious actions to show commitment to the truce.


          In May of 2005, Abbas travelled to the White House and met with President George W. Bush of the United States. Bush, in return for Abbas' crackdown on terrorists, pledged $50 million in aid to the Palestinian Authority and reiterated the U.S. pledge for a free Palestinian state. It was the first direct aid the United States has given to them, as previous donations have gone through non-governmental organizations. The next day Prime Minister Paul Martin of Canada pledged $9.5 million in new aid for judicial reform and housing projects, monitors for the coming Palestinian elections, border management and scholarships for Palestinian refugee women in Lebanon.


          On July 25, 2005 he announced that he will move his office to Gaza until the complete withdrawal of Israeli troops. He will also be co-ordinating the Palestinian side of the withdrawal, and to mediate between the different factions.


          On August 9, 2005 he announced that Palestinian legislative elections, originally scheduled for July 17, will take place in January of 2006. On January 15, 2006 he declared that despite unrest in Gaza, he would not change the set date of the elections ( January 25), unless Israel decided to prevent Palestinians in East Jerusalem from voting. Hamas won a majority of votes in the PA legislature in this vote.


          


          Fatah-Hamas conflict and Gaza crisis


          On January 16, 2006 he said that he would not run for office again at the end of his current term.


          On May 25, Abbas gave Hamas a 10 day deadline to accept the 1967 cease-fire lines.


          On June 2, Abbas again announced that if Hamas did not approve the prisoner's document - which calls for a two-state solution to the Israeli-Palestinian conflict according to the 1967 borders - within two days, he would present the initiative as a referendum. This deadline was subsequently extended until June the 10th 2006. Hamas spokesmen stated that a change in their stance would not occur, and that Abbas is not constitutionally permitted to call a referendum, especially so soon after the January elections.


          Mahmoud Abbas warned Hamas on October 8, 2006 that he would call new legislative elections if it does not accept a coalition government. To recognize Israel was a condition he has presented for a coalition. But it was not clear if Abbas had the power to call new elections.


          On December 16, 2006 Abbas called for new legislative elections, to bring an end to the parliamentary stalemate between Fatah and Hamas in forming a national unity government.


          On March 17, 2007 a Palestinian unity government was formed incorporating members of both Hamas and Fatah, with Ismail Haniyeh as Prime Minister and independent politicians taking many key portfolios.


          On June 14, 2007 Abbas dissolved the Hamas-led unity government of prime minister Ismail Haniyeh, declared a state of emergency, and appointed Salam Fayyad in his place. This followed action by Hamas armed forces to take control of Palestinian Authority positions that were in control of US and Israeli-armed and supported Fatah militias. The appointment of Fayyad to replace Haniyeh has been challenged as illegal, because under the Palestinian Basic Law, the President of the Palestinian Authority may dismiss a sitting prime minister, but may not appoint a replacement without the approval of the Palestinian Legislative Council. According to the law, until a new prime minister is thus appointed, the outgoing prime minister heads a caretaker government. Fayyad's appointment was never placed before, or approved by the Palestinian Legislative Council.. For this reason, Ismail Haniyeh the Hamas prime minister has continued to operate in Gaza, and be recognized as by a large number of Palestinians as the legitimate caretaker prime minister. Anis al-Qasem, the Palestinian constitutional lawyer who drafted the Basic Law, is among those who publicly declared Abbas' appointment of Fayyad to be illegal..


          On June 18, the EU promised to resume direct aid to the Palestinian Authority, Abbas dissolved the National Security Council, a sticking point in the defunct unity government with Hamas. That same day, the United States decided to end its 15-month embargo on the Palestinian Authority and resume aid, attempting to strengthen Abbas's West Bank government. One day later, the Fatah Central Committee cut off all ties and dialogue with Hamas, pending the return of Gaza.


          Quotes


          
            	"There is absolutely no substitution for dialogue." (2003)


            	"The little jihad is over, and now we have the bigger jihad - the bigger battle is achieving security and economic growth" (2005)


            	"From here [the Gaza withdrawal], our people begin the march towards establishing an independent Palestinian state with Jerusalem as its capital"


            	"Today we are visitors to the airport (referring to Yaser Arafat International Airport), tomorrow we will come here as travellers." ( 19 August 2005)



            	His Holiness was moved to receive this accolade from the people of Bethlehem and paid special attention to the message of the passport. On giving the Bethlehem Passport to His Holiness Pope Benedict XVI. The citation refers to "all people who uphold a just and open society."


            	"I renew my commitment to continuing the road he [Arafat] began and for which he made a lot of sacrifices, until the Palestinian flag flies from the walls, minarets and churches of Jerusalem." (2005)
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          Maiasaura (meaning "good mother lizard") is a large duck-billed dinosaur genus that lived in the area currently covered by the state of Montana in the Upper Cretaceous Period ( Campanian), about 74 million years ago. It is hitherto only known from the upper Two Medicine Formation.


          


          Discovery
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              Right femur of Maiasaura.
            

          


          Maiasaura was discovered by dinosaur paleontologist Jack Horner (paleontologic advisor for the Jurassic Park movies) and Robert Makela. He named the dinosaur after finding a series of nests with remains of eggshells and hatchlings at "Egg Mountain", in rocks of the Two Medicine Formation near Choteau in western Montana. This was the first proof of giant dinosaurs raising and feeding their young. Over 200 specimens, in all age ranges, have been found. 


          Characteristics
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              Illustration of a herd of Maiasaura walking along a creekbed, as found in the semi-arid Two Medicine Formation fossil bed. This region was characterized by volcanic ash layers and conifer, fern and horsetail vegetation.
            

          


          Maiasaura was large (about 7 meters long) and had the typical hadrosaurid flat beak and a thick nose. It had a small, spiky crest in front of its eyes. The form of the head resembled that of a horse.


          This dinosaur was herbivorous. It walked both on two ( bipedal) or four ( quadrupedal) legs and appeared to have no defense against predators, except, perhaps, its heavy muscular tail and its herd behaviour. These herds were extremely large and could have comprised as many as 10,000 individuals.


          


          Reproduction


          


          Maiasaura lived in herds and it raised its young in nesting colonies. The nests, contained 30 to 40 eggs laid in a circular or spiral pattern. They were made of earth. The eggs were about the size of ostrich eggs.
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              Life restoration of Maiasaura.
            

          


          The eggs were hatched by the heat resulting from rotting vegetation placed into the nest by the parents, rather than a parent sitting on the nest. Upon hatching, fossils of baby Maiasaura show that their legs were not fully developed and thus they were incapable of walking. Fossils also show that their teeth were partly worn, which means that the adults had to bring food to the nest.


          The hatchlings grew from a size of 16 inches to 58 inches long in the span of their first year. At this point, or perhaps after another year, the animal left the nest. The hatchlings had different facial proportions from the adults, with larger eyes and a shorter snout.


          


          Contemporaries


          Maiasaura lived alongside Orodromeus, Troodon, the ceratopsid Centrosaurus, the tank-like Euoplocephalus and earlier relatives of Tyrannosaurus rex, Daspletosaurus torosus and Albertosaurus. It was among the latest dinosaur species to evolve, prior to the Cretaceous-Tertiary extinction of 65 million years ago.


          


          Related Animals


          
            	Brachylophosaurus

          


          


          More Distant Relatives


          
            	Hadrosaurus


            	Aralosaurus


            	Gryposaurus

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Maiasaura"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Maize


        
          

          
            
              	Maize
            


            
              	
                [image: ]


                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Liliopsida

                  


                  
                    	Order:

                    	Poales

                  


                  
                    	Family:

                    	Poaceae

                  


                  
                    	Genus:

                    	Zea

                  


                  
                    	Species:

                    	Z. mays

                  

                

              
            


            
              	Binomial name
            


            
              	Zea mays

              L.
            

          


          Maize (IPA: /ˈmeɪz/) (Zea mays L. ssp. mays), known as corn in some countries, is a cereal grain domesticated in Mesoamerica and subsequently spread throughout the American continents. After European contact with the Americas in the late 15th and early 16th century, maize spread to the rest of the world.


          Maize is the most widely grown crop in the Americas (270 million tonnes annually in the United States alone). Hybrid maize, due to its high grain yield as a result of heterosis ("hybrid vigour"), is preferred by farmers over conventional varieties. While some maize varieties grow up to 7 metres (23 ft) tall in certain locations, most commercially grown maize has been bred for a height of 2.5 metres (8 ft). Sweet corn is usually shorter than field-corn varieties.


          


          Naming conventions


          The term maize derives from the Spanish form (maz) of the indigenous Taino term for the plant, and is the form most commonly heard in the United Kingdom. In the United States, Canada and Australia, the usual term is corn, which originally referred to any grain (and still does in Britain), but which now refers exclusively to maize, having been shortened from the form "Indian corn" (which currently, at least in the U.S., is often used to refer specifically to multi-colored "field corn" cultivars).


          


          Physiology


          Maize stems superficially resemble bamboo canes and the internodes can reach 2030 centimetres (812 in). Maize has a very distinct growth form; the lower leaves being like broad flags, 50100centimetres long and 510centimetres wide (24ft by 24in); the stems are erect, conventionally 23metres (710ft) in height, with many nodes, casting off flag-leaves at every node. Under these leaves and close to the stem grow the ears. They grow about 3centimetres a day.
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          The ears are female inflorescences, tightly covered over by several layers of leaves, and so closed-in by them to the stem that they do not show themselves easily until the emergence of the pale yellow silks from the leaf whorl at the end of the ear. The silks are elongated stigmas that look like tufts of hair, at first green, and later red or yellow. Plantings for silage are even denser, and achieve an even lower percentage of ears and more plant matter. Certain varieties of maize have been bred to produce many additional developed ears, and these are the source of the "baby corn" that is used as a vegetable in Asian cuisine.


          Maize is a facultative long-night plant and flowers in a certain number of growing degree days > 50F (10C) in the environment to which it is adapted. The magnitude of the influence that long nights have on the number of days that must pass before maize flowers is genetically prescribed and regulated by the phytochrome system. Photoperiodicity can be eccentric in tropical cultivars, while the long days characteristic of higher latitudes allow the plants to grow so tall that they do not have enough time to produce seed before being killed by frost. These attributes, however, may prove useful in using tropical maize for biofuels.


          The apex of the stem ends in the tassel, an inflorescence of male flowers. Each silk may become pollinated to produce one kernel of corn. Young ears can be consumed raw, with the cob and silk, but as the plant matures (usually during the summer months) the cob becomes tougher and the silk dries to inedibility. By the end of the growing season, the kernels dry out and become difficult to chew without cooking them tender first in boiling water. Modern farming techniques in developed countries usually rely on dense planting, which produces on average only about 0.9 ears per stalk because it stresses the plants.


          The kernel of corn has a pericarp of the fruit fused with the seed coat, typical of the grasses. It is close to a multiple fruit in structure, except that the individual fruits (the kernels) never fuse into a single mass. The grains are about the size of peas, and adhere in regular rows round a white pithy substance, which forms the ear. An ear contains from 200 to 400 kernels, and is from 1025centimetres (410 inches) in length. They are of various colors: blackish, bluish-gray, red, white and yellow. When ground into flour, maize yields more flour, with much less bran, than wheat does. However, it lacks the protein gluten of wheat and therefore makes baked goods with poor rising capability.


          A genetic variation that accumulates more sugar and less starch in the ear is consumed as a vegetable and is called sweet corn.


          Immature maize shoots accumulate a powerful antibiotic substance, DIMBOA (2,4-dihydroxy-7-methoxy-1,4-benzoxazin-3-one). DIMBOA is a member of a group of hydroxamic acids (also known as benzoxazinoids) that serve as a natural defense against a wide range of pests including insects, pathogenic fungi and bacteria. DIMBOA is also found in related grasses, particularly wheat. A maize mutant (bx) lacking DIMBOA is highly susceptible to be attacked by aphids and fungi. DIMBOA is also responsible for the relative resistance of immature maize to the European corn borer (family Crambidae). As maize matures, DIMBOA levels and resistance to the corn borer decline.


          


          Genetics
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          Many forms of maize are used for food, sometimes classified as various subspecies:


          
            	Flour corn  Zea mays var. amylacea


            	Popcorn  Zea mays var. everta


            	Dent corn  Zea mays var. indentata


            	Flint corn  Zea mays var. indurata


            	Sweet corn  Zea mays var. saccharata and Zea mays var. rugosa


            	Waxy corn  Zea mays var. ceratina


            	Amylomaize  Zea mays


            	Pod corn  Zea mays var. tunicata Larraaga ex A. St. Hil.


            	Striped maize - Zea mays var. japonica

          


          This system has been replaced (though not entirely displaced) over the last 60 years by multi-variable classifications based on ever more data. Agronomic data was supplemented by botanical traits for a robust initial classification, then genetic, cytological, protein and DNA evidence was added. Now the categories are forms (little used), races, racial complexes, and recently branches.


          Maize has 10 chromosomes (n=10). The combined length of the chromosomes is 1500 cM. Some of the maize chromosomes have what are known as "chromosomal knobs": highly repetitive heterochromatic domains that stain darkly. Individual knobs are polymorphic among strains of both maize and teosinte. Barbara McClintock used these knob markers to prove her transposon theory of "jumping genes", for which she won the 1983 Nobel Prize in Physiology or Medicine. Maize is still an important model organism for genetics and developmental biology today.


          There is a stock centre of maize mutants, The Maize Genetics Cooperation  Stock Centre, funded by the USDA Agricultural Research Service and located in the Department of Crop Sciences at the University of Illinois at Urbana-Champaign. The total collection has nearly 80,000 samples. The bulk of the collection consists of several hundred named genes, plus additional gene combinations and other heritable variants. There are about 1000 chromosomal aberrations (e.g., translocations and inversions) and stocks with abnormal chromosome numbers (e.g., tetraploids). Genetic data describing the maize mutant stocks as well as myriad other data about maize genetics can be accessed at MaizeGDB, the Maize Genetics and Genomics Database.


          In 2005, the U.S. National Science Foundation (NSF), Department of Agriculture ( USDA) and the Department of Energy (DOE) formed a consortium to sequence the maize genome. The resulting DNA sequence data will be deposited immediately into GenBank, a public repository for genome-sequence data. Sequencing the corn genome has been considered difficult because of its large size and complex genetic arrangements. The genome has 50,00060,000 genes scattered among the 2.5 billion bases  molecules that form DNA  that make up its 10 chromosomes. (By comparison, the human genome contains about 2.9 billion bases and 26,000 genes.)


          On February 26, 2008, researchers announced that they had sequenced the entire genome of maize.


          


          Origin
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          There are several theories about the specific origin of maize in Mesoamerica:


          
            	It is a direct domestication of a Mexican annual teosinte, Zea mays ssp. parviglumis, native to the Balsas River valley of southern Mexico, with up to 12% of its genetic material obtained from Zea mays ssp. mexicana through introgression.


            	It derives from hybridization between a small domesticated maize (a slightly changed form of a wild maize) and a teosinte of section Luxuriantes, either Z. luxurians or Z. diploperennis.


            	It underwent two or more domestications either of a wild maize or of a teosinte.


            	It evolved from a hybridization of Z. diploperennis by Tripsacum dactyloides. (The term "teosinte" describes all species and subspecies in the genus Zea, excluding Zea mays ssp. mays.) In the late 1930s, Paul Mangelsdorf suggested that domesticated maize was the result of a hybridization event between an unknown wild maize and a species of Tripsacum, a related genus. However, the proposed role of tripsacum (gama grass) in the origins of maize has been refuted by modern genetic testing, negating Mangelsdorfs model and the fourth listed above.

          


          The first model was proposed by Nobel Prize winner George Beadle in 1939. Though it has experimental support, it has not explained a number of problems, among them:


          
            	how the immense diversity of the species of sect. Zea originated,


            	how the tiny archaeological specimens of 35002700 BCE (uncorrected) could have been selected from a teosinte, and


            	how domestication could have proceeded without leaving remains of teosinte or maize with teosintoid traits until ca. 1100 BCE.
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          The domestication of maize is of particular interest to researchersarchaeologists, geneticists, ethnobotanists, geographers, etc. The process is thought by some to have started 7,500 to 12,000 years ago (corrected for solar variations). Recent genetic evidence suggests that maize domestication occurred 9,000 years ago in central Mexico, perhaps in the highlands between Oaxaca and Jalisco. The wild teosinte most similar to modern maize grows in the area of the Balsas River. Archaeological remains of early maize ears, found at Guila Naquitz Cave in the Oaxaca Valley, date back roughly 6,250 years (corrected; 3450 BCE, uncorrected); the oldest ears from caves near Tehuacan, Puebla, date ca. 2750 BCE. Little change occurred in ear form until ca. 1100 BCE when great changes appeared in ears from Mexican caves: maize diversity rapidly increased and archaeological teosinte was first deposited.


          Perhaps as early as 1500 BCE, maize began to spread widely and rapidly. As it was introduced to new cultures, new uses were developed and new varieties selected to better serve in those preparations. Maize was the staple food, or a major staple, of most the pre-Columbian North American, Mesoamerican, South American, and Caribbean cultures. The Mesoamerican civilization was strengthened upon the field crop of maize; through harvesting it, its religious and spiritual importance and how it impacted their diet. Maize formed the Mesoamerican peoples identity. During the 1st millennium CE (AD), maize cultivation spread from Mexico into the Southwest and a millennium later into Northeast and southeastern Canada, transforming the landscape as Native Americans cleared large forest and grassland areas for the new crop.
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          It is unknown what precipitated its domestication, because the edible portion of the wild variety is too small and hard to obtain to be eaten directly, as each kernel is enclosed in a very hard bi-valve shell. However, George Beadle demonstrated that the kernels of teosinte are readily "popped" for human consumption, like modern popcorn. Some have argued that it would have taken too many generations of selective breeding in order to produce large compressed ears for efficient cultivation. However, studies of the hybrids readily made by intercrossing teosinte and modern maize suggest that this objection is not well-founded.


          In 2005, research by the USDA Forest Service indicated that the rise in maize cultivation 500 to 1,000 years ago in what is now the southeastern United States contributed to the decline of freshwater mussels, which are very sensitive to environmental changes.


          


          Production quantities and methods


          
            
              	Top Maize Producers

              in 2005
            


            
              	(million metric tons)
            


            
              	[image: Flag of the United States]United States

              	280
            


            
              	[image: Flag of the People's Republic of China]China

              	131
            


            
              	[image: Flag of Brazil]Brazil

              	35
            


            
              	[image: Flag of Mexico]Mexico

              	21
            


            
              	[image: Flag of Argentina]Argentina

              	20
            


            
              	[image: Flag of Indonesia]Indonesia

              	15
            


            
              	[image: Flag of France]France

              	13
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              	12
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              	12
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              	11
            


            
              	World Total

              	692
            


            
              	Source:

              UN Food & Agriculture Organisation

              (FAO)
            

          


          Maize is widely cultivated throughout the world, and a greater weight of maize is produced each year than any other grain. While the United States produces almost half of the world's harvest, other top producing countries are as widespread as China, Brazil, France, Indonesia, India and South Africa. Worldwide production was over 600 million metric tons in 2003  just slightly more than rice or wheat. In 2004, close to 33 million hectares of maize were planted worldwide, with a production value of more than $23 billion.


          Because it is cold-intolerant, in the temperate zones maize must be planted in the spring. Its root system is generally shallow, so the plant is dependent on soil moisture. As a C4 plant (a plant that uses C4 carbon fixation), maize is a considerably more water-efficient crop than C3 plants (plants that use C3 carbon fixation) like the small grains, alfalfa and soybeans. Maize is most sensitive to drought at the time of silk emergence, when the flowers are ready for pollination. In the United States, a good harvest was traditionally predicted if the corn was "knee-high by the Fourth of July", although modern hybrids generally exceed this growth rate. Maize used for silage is harvested while the plant is green and the fruit immature. Sweet corn is harvested in the "milk stage", after pollination but before starch has formed, between late summer and early to mid-autumn. Field corn is left in the field very late in the autumn in order to thoroughly dry the grain, and may, in fact, sometimes not be harvested until winter or even early spring. The importance of sufficient soil moisture is shown in many parts of Africa, where periodic drought regularly causes famine by causing maize crop failure.
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          Maize was planted by the Native Americans in hills, in a complex system known to some as the Three Sisters: beans used the corn plant for support and in turn provided nitrogen from nitrogen-fixing bacteria which live on the roots of beans and other legumes; and squashes provided ground cover to stop weeds and inhibit evaporation by providing shade over the soil. This method was replaced by single species hill planting where each hill 60120 cm (24 ft) apart was planted with 3 or 4 seeds, a method still used by home gardeners. A later technique was checked corn where hills were placed 40 inches apart in each direction, allowing cultivators to run through the field in two directions. In more arid lands this was altered and seeds were planted in the bottom of 1012 cm (45 in) deep furrows to collect water. Modern technique plants maize in rows which allows for cultivation while the plant is young, although the hill technique is still used in the cornfields of some Native American reservations.
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          In North America, fields are often planted in a two- crop rotation with a nitrogen-fixing crop, often alfalfa in cooler climates and soybeans in regions with longer summers. Sometimes a third crop, winter wheat, is added to the rotation. Fields are usually plowed each year, although no-till farming is increasing in use. Many of the maize varieties grown in the United States and Canada are hybrids. Over half of the corn area planted in the United States has been genetically modified using biotechnology to express agronomic traits such as pest resistance or herbicide resistance.


          Before about World War II, most maize in North America was harvested by hand (as it still is in most of the other countries where it is grown). This often involved large numbers of workers and associated social events. Some one- and two-row mechanical pickers were in use but the corn combine was not adopted until after the War. By hand or mechanical picker, the entire ear is harvested which then requires a separate operation of a corn sheller to remove the kernels from the ear. Whole ears of corn were often stored in corn cribs and these whole ears are a sufficient form for some livestock feeding use. Few modern farms store maize in this manner. Most harvest the grain from the field and store it in bins. The combine with a corn head (with points and snap rolls instead of a reel) does not cut the stalk; it simply pulls the stalk down. The stalk continues downward and is crumpled in to a mangled pile on the ground. The ear of corn is too large to pass through a slit in a plate and the snap rolls pull the ear of corn from the stalk so that only the ear and husk enter the machinery. The combine separates out the husk and the cob, keeping only the kernels.
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          Pellagra
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          When maize was first introduced outside of the Americas it was generally welcomed with enthusiasm by farmers everywhere for its productivity. However, a widespread problem of malnutrition soon arose wherever maize was introduced. This was a mystery since these types of malnutrition were not seen among the indigenous Americans under normal circumstances.


          It was eventually discovered that the indigenous Americans learned long ago to add alkali  in the form of ashes among North Americans and lime (calcium carbonate) among Mesoamericans  to corn meal to liberate the B-vitamin niacin, the lack of which was the underlying cause of the condition known as pellagra. This alkali process is known by its Nahuatl (Aztec)-derived name: nixtamalization.


          Besides the lack of niacin, pellagra was also characterized by protein deficiency, a result of the inherent lack of two key amino acids in pre-modern maize, lysine and tryptophan. Nixtamalisation was also found to increase the lysine and tryptophan content of maize to some extent, but more importantly, the indigenous Americans had learned long ago to balance their consumption of maize with beans and other protein sources such as amaranth and chia, as well as meat and fish, in order to acquire the complete range of amino acids for normal protein synthesis.


          Since maize had been introduced into the diet of non-indigenous Americans without the necessary cultural knowledge acquired over thousands of years in the Americas, the reliance on maize elsewhere was often tragic. In the late 19th century pellagra reached endemic proportions in parts of the deep southern U.S., as medical researchers debated two theories for its origin: the deficiency theory (eventually shown to be true) posited that pellagra was due to a deficiency of some nutrient, and the germ theory posited that pellagra was caused by a germ transmitted by stable flies. In 1914 the U.S. government officially endorsed the germ theory of pellagra, but rescinded this endorsement several years later as evidence grew against it. By the mid-1920s the deficiency theory of pellagra was becoming scientific consensus, and the theory was proved in 1932 when niacin deficiency was determined to be the cause of the illness.


          Once alkali processing and dietary variety was understood and applied, pellagra disappeared. The development of high lysine maize and the promotion of a more balanced diet has also contributed to its demise.


          


          Pests


          


          Insect pests
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            	Corn earworm (Helicoverpa zea)


            	Fall armyworm (Spodoptera frugiperda)


            	Common armyworm (Pseudaletia unipuncta)


            	Stalk borer (Papaipema nebris)


            	Corn leaf aphid (Rhopalosiphum maidis)


            	European corn borer (Ostrinia nubilalis) (ECB)


            	Corn silkfly (Euxesta stigmatis)


            	Lesser cornstalk borer (Elasmopalpus lignosellus)


            	Corn delphacid (Peregrinus maidis)


            	Western corn rootworm (Diabrotica virgifera virgifera LeConte)

          


          The susceptibility of maize to the European corn borer, and the resulting large crop losses, led to the development of transgenic expressing the Bacillus thuringiensis toxin. "Bt corn" is widely grown in the United States and has been approved for release in Europe.


          


          Diseases


          
            	Corn smut or common smut (Ustilago maydis): a fungal disease, known in Mexico as huitlacoche, which is prized by some as a gourmet delicacy in itself.


            	Maize Dwarf Mosaic Virus


            	Stewart's Wilt (Pantoea stewartii)


            	Common Rust (Puccinia sorghi)


            	Goss's Wilt (Clavibacter michiganese)


            	Grey Leaf Spot


            	Mal de Ro Cuarto Virus (MRCV)


            	Stalk and Kernal Rot

          


          


          Uses
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          In the United States and Canada, the primary use for maize is as a feed for livestock, forage, silage or grain. "Feed corn" is being used increasingly for heating; specialized corn stoves (similar to wood stoves) are available and use either feed corn or wood pellets to generate heat. Silage is made by fermentation of chopped green cornstalks. The grain also has many industrial uses, including transformation into plastics and fabrics. Some is hydrolyzed and enzymatically treated to produce syrups, particularly high fructose corn syrup, a sweetener, and some is fermented and distilled to produce grain alcohol. Grain alcohol from maize is traditionally the source of bourbon whiskey. Increasingly ethanol is being used at low concentrations (10% or less) as an additive in gasoline ( gasohol) for motor fuels to increase the octane rating, lower pollutants, and reduce petroleum use (what is nowadays also known as "biofuels" and has been generating an intense debate regarding the human beings' necessity of new sources of energy, on the one hand, and the need to maintain, in regions such as Latin America, the food habits and culture which has been the essence of civilizations such as the one originated in Mesoamerica; the entry, January 2008, of maize among the commercial agreements of NAFTA has increased this debate, considering the bad labor conditions of workers in the fields, and mainly the fact that NAFTA "opened the doors to the import of corn from the United States, where the farmers who grow it receive multi-million dollar subsidies and other government supports. (...) According to OXFAM UK, after NAFTA went into effect, the price of maize in Mexico fell 70% between 1994 and 2001. The number of farm jobs dropped as well: from 8.1 million in 1993 to 6.8 million in 2002. Many of those who found themselves without work were small-scale maize growers."). However, introduction in the northern latitudes of the US of tropical maize for biofuels, and not for human or animal consumption, may potentially alleviate this.
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          Human consumption of corn and cornmeal constitutes a staple food in many regions of the world. Corn meal is made into a thick porridge in many cultures: from the polenta of Italy, the angu of Brazil, the mămăligă of Romania, to mush in the U.S. or the food called sadza, nshima, ugali and mealie pap in Africa. It is the main ingredient for tortillas, atole and many other dishes of Mexican food, and for chicha, a fermented beverage of Central and South America. The eating of corn on the cob varies culturally. It is common in the United States but virtually unheard of in some European countries.


          
            
              	Sweetcorn (seeds only)

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 90 kcal  360 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	19 g
                  


                  
                    	- Sugars 3.2 g
                  


                  
                    	- Dietary fibre 2.7 g 
                  


                  
                    	Fat

                    	1.2 g
                  


                  
                    	Protein

                    	3.2 g
                  


                  
                    	Vitamin A equiv. 10 g

                    	1%
                  


                  
                    	Thiamin (Vit. B1) 0.2 mg 

                    	15%
                  


                  
                    	Niacin (Vit. B3) 1.7 mg 

                    	11%
                  


                  
                    	Folate (Vit. B9) 46 g

                    	12%
                  


                  
                    	Vitamin C 7 mg

                    	12%
                  


                  
                    	Iron 0.5 mg

                    	4%
                  


                  
                    	Magnesium 37 mg

                    	10%
                  


                  
                    	Potassium 270 mg 

                    	6%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Sweetcorn is a genetic variation that is high in sugars and low in starch that is served like a vegetable. Popcorn is kernels of certain varieties that explode when heated, forming fluffy pieces that are eaten as a snack.


          Maize can also be prepared as hominy, in which the kernels are bleached with lye; or grits, which are coarsely ground corn. These are commonly eaten in the Southeastern United States, foods handed down from Native Americans. Another common food made from maize is corn flakes. The floury meal of maize ( cornmeal or masa) is used to make cornbread and Mexican tortillas. Teosinte is used as fodder, and can also be popped as popcorn.


          Some forms of the plant are occasionally grown for ornamental use in the garden. For this purpose, variegated and coloured leaf forms as well as those with colourful ears are used. Additionally, size-superlative varieties, having reached 31 ft (9.4m) tall, or with ears 24 inches (60cm) long, have been popular for at least a century.


          Corncobs can be hollowed out and treated to make inexpensive smoking pipes, first manufactured in the United States in 1869. Corncobs are also used as a biomass fuel source. Maize is relatively cheap and home-heating furnaces have been developed which use maize kernels as a fuel. They feature a large hopper which feeds the uniformly sized corn kernels (or wood pellets or cherry pits) into the fire.


          An unusual use for maize is to create a maize maze as a tourist attraction. This is a maze cut into a field of maize. The idea of a maize maze was introduced by Adrian Fisher, one of the most prolific designers of modern mazes, with The American Maze Company who created a maze in Pennsylvania in 1993. Traditional mazes are most commonly grown using yew hedges, but these take several years to mature. The rapid growth of a field of maize allows a maze to be laid out using GPS at the start of a growing season and for the maize to grow tall enough to obstruct a visitor's line of sight by the start of the summer. In Canada and the U.S., these are called " corn mazes" and are popular in many farming communities.
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          Maize is increasingly used as a biomass fuel, such as ethanol, which as researchers search for innovative ways to reduce fuel costs, has unintentionally caused a rapid rise in food costs. This has led to the 2007 harvest being one of the most profitable corn crops in modern history for farmers. A biomass gasification power plant in Strem near Gssing, Burgenland, Austria was begun in 2005. Research is being done to make diesel out of the biogas by the Fischer Tropsch method.


          As a result of the US Federal Government announcing its production target of 35 billion gallons of biofuels by 2017, ethanol production will grow to 7 billion gallons by 2010, up from 4.5 billion in 2006, boosting ethanol's share of corn demand in the US from 22.6 percent to 36.1 percent .


          

          Maize is also used as fish bait called "dough balls". It is particularly popular in Europe for coarse fishing.


          Stigmas from female corn flowers, known popularly as corn silk, are sold as herbal supplements.


          Corn kernels can be used in place of sand in a sandbox-like enclosure for children's play.


          


          In art
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          Maize has been an essential crop in the Andes since the pre-Columbian Era. The Moche culture from Northern Peru made ceramics from earth, water, and fire. This pottery was a sacred substance, formed in significant shapes and used to represent important themes. Maize represented anthropomorphically as well as naturally.


          In the United States, maize itself is sometimes used for temporary architectural detailing when the intent is to celebrate local agricultural productivity and culture. A well-known example of this use is the Corn Palace in Mitchell, South Dakota, which utilizes cobs of colored maize to implement a design that is recycled annually.
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          Makuria (Arabic: مقرة; al-Mukurra or al-Muqurra) was a kingdom located in what is today Northern Sudan and Southern Egypt. It was one of a group of Nubian kingdoms that emerged in the centuries after the fall of the Kushite Kingdom, which had dominated the region from approximately 800 BC to AD 350. Makuria originally covered the area along the Nile River from the Third Cataract to somewhere between the Fifth and Sixth Cataracts. It also had control over the trade routes, mines, and oases to the east and west. Its capital was Dongola (or Dunqulah), and the kingdom is sometimes known by the name of its capital.


          By the end of the 6th century it had converted to Christianity, but in the 7th century Egypt was conquered by the Islamic armies, and Nubia was cut off from the rest of Christendom. In 651 an Arab army invaded, but it was repulsed and a treaty known as the baqt was signed creating a relative peace between the two sides that lasted until the 13th century. Makuria expanded, annexing its northern neighbour Nobatia either at the time of the Arab invasion or during the reign of King Merkurios. The period from roughly 750 to 1150 saw the kingdom stable and prosperous, in what has been called the " Golden Age". Increased aggression from Egypt, and internal discord led to the state's collapse in the 14th century.


          History


          


          Origins


          The origins of Makuria are uncertain. Ptolemy mentions a Nubian people known as the Makkourae, who might be ancestors to the Makurians. The kingdom is believed to have formed in the 4th or 5th century. The first recorded mention of it is in a work by the 6th-century John of Ephesus, who decries its hostility to Monophysite missionaries traveling to Alodia. Soon after John of Biclarum wrote approvingly of Makuria's adoption of the rival Melkite faith.


          The most important event in Makurian history was the defeat of an Arab army in 652. The Arabs had taken Egypt in 641, and the jihad soon turned south. At the Battle of Dongola in 652 the Arabs were either defeated or stalemated by the Nubians. It is unclear how the Nubians achieved this feat, but Arab writers noted their skill with the bow. This was the only major defeat suffered by an Arab army in the first century of Islamic expansion, and it led to an unprecedented agreement, the bakt, which guaranteed peaceful relations between the two sides. In this treaty the Nubians agreed to send several hundred slaves each year to Egypt, while the Egyptians may have been obliged to send food and manufactured goods south.
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          At some point Makuria merged with Nobatia to the north. The evidence for when this occurred is contradictory. The Arab accounts of the invasion of 652 only make reference to a single state based at Dongola. The bakt, negotiated by the Makurian king, applied to all of Nubia north of Alodia. This has led some scholars to propose that the two kingdoms were unified during this turbulent period. However, a book written in 690 makes clear that Makuria and Nobatia were still two separate and rather hostile kingdoms. Clear evidence for union is provided by an inscription from the reign of King Merkurios at Taifa that makes clear that Nobatia was under Makurian control by the middle of the eighth century. Every source after this date has Nobatia under Makurian control. This leads many scholars to infer that the unification occurred during the reign of Merkurios, who was described as the "New Constantine" by John the Deacon.


          What this merged kingdom should be called is unclear in both contemporary sources and among modern historians. Makuria remained in use as a geographic term for the southern half of the kingdom, but it was also used to describe the kingdom in its entirety. Some writers refer to it simply as Nubia, ignoring that southern Nubia was still under the independent kingdom of Alodia. It is also sometimes called the Kingdom of Dongola, after the capital city. Another name, the Kingdom of Makuria and Nobatia, perhaps implies a dual monarchy. Dotawo could be another name, or it could refer to an entirely separate kingdom.


          


          Zenith


          Makuria seems to have been stable and prosperous during the eighth and ninth centuries. During this period Egypt was weakened by frequent civil wars, and there was thus little threat of invasion from the north. Instead it was the Nubians who intervened in the affairs of their neighbour. Much of Upper Egypt was still Christian, and it looked to the Nubian kingdoms for protection. One report has a Nubian army sacking Cairo in the eighth century to defend the Christians, but this is probably apocryphal.


          Not a great deal is known about Makuria during this period. One important story is that of Zacharias III sending his son Georgios to Baghdad to negotiate a reduction of the bakt. Georgios as king also plays a prominent role in the story of Arab adventurer al-Umari. The best evidence from this time is archaeological. Excavations show that this era was one of stability and seeming prosperity. Nubian pottery, painting, and architecture all reached their heights during this era. It also seems to have been a long period of stability in the Nile floods, without the famine caused by small floods or the destruction caused by large ones.


          Egypt and Makuria developed close and peaceful relations when Egypt was ruled by the Fatimids. The Shi'ite Fatimids had few allies in the Muslim world, and they turned to the southern Christians as allies. Fatimid power also depended upon the black slaves provided by Makuria, who were used to man the Fatimid army. Trade between the two states flourished: Egypt sent wheat, wine, and linen south while Makuria exported ivory, cattle, ostrich feathers, and slaves. Relations with Egypt soured when the Ayyubids came to power in 1171. Early in the Ayyubid period the Nubians invaded Egypt, perhaps in support of their Fatimid allies. The Ayyubids repulsed their invasion and in response Salah-ed-din dispatched his brother Turan Shah to invade Nubia. He defeated the Nubians, and for several years occupied Qasr Ibrim before retreating north. The Ayyubids dispatched an emissary to Makuria to see if it was worth conquering, but he reported that the land was too poor. The Ayyubids seem to have thus largely ignored their southern neighbour for the next century.


          


          Decline


          There are no records from travelers to Makuria from 1171 to 1272, and the events of this period have long been a mystery, although modern discoveries have shed some light on this era. During this period Makuria seems to have entered a steep decline. The best source on this is Ibn Khaldun, writing several decades later, who blamed it on Bedouin invasions and Nubian intermarriage with Arabs. The Ayyubids dealt very aggressively with the Bedouin tribes of the nearby deserts, forcing them south into conflict with the Nubians. Archaeology gives clear evidence of increasing instability in Makuria. Once unfortified cities gained city walls, the people retreated to better defended positions, such as the cliff tops at Qasr Ibrim. Houses throughout the region were built far sturdier, with secret hiding places for food and other valuables. Archaeology also shows increased signs of Arabization and Islamicization. Free trade between the kingdoms was part of the bakt, and over time Arab merchants became prominent in Dongola and other cities. Eventually the northern area, most of what was once Nobatia, had become largely Arabized and Islamicized. Largely independent of Dongola it was increasingly referred to as al-Maris.


          While the desert tribes may have been the most important destructive force, the campaigns of the Egyptian Mamlukes are far better documented. An important component of the bakt was the promise that Makuria would secure Egypt's southern border against raids by desert nomads, like the Beja. The Makurian state could no longer do this, prompting interventions by Egyptian armies that further weakened it. In 1272 the Mamluk Sultan Baybars invaded, after King David I had attacked the Egyptian city of Aidhab, initiating several decades of intervention by the Mamlukes in Nubian affairs. Internal difficulties seem to have also hurt the kingdom. David's cousin Shekanda claimed the throne and traveled to Cairo to seek the support of the Mamelukes. They agreed and invaded Nubia in 1276, and placed Shekanda on the throne. The Christian Shekanda then signed an agreement making Makuria a vassal of Egypt, and a Mamluke garrison was stationed in Dongola. After only a few years of occupation Shamamun, another member of the Makurian royal family, led a rebellion that eventually defeated the Mamluk garrison. He offered the Egyptians an increase in the annual bakt payments in return for scrapping the obligations to which Shekanda had agreed. The Mamluke armies were occupied elsewhere, and the Sultan of Egypt agreed to this new arrangement.


          After a period of peace King Karanbas defaulted on these payments, and the Egyptians again invaded. This time a Muslim member of the Makurian dynasty was placed on the throne. Sayf al-Din Abdullah Barshambu began converting the nation to Islam and in 1317 the Dongola cathedral was turned into a mosque. This was not accepted by other Makurian leaders and the nation fell into civil war and anarchy. The countryside came under the control of the raiding tribes from the desert, and the monarchy was left with effective control over little more than the capital. The last known evidence of the Makurian dynasty is a call for aid in 1397. In 1412, the Awlad Kenz took control of Nubia and part of Egypt above the Thebaid, and remained the de facto rulers until 1517, when the area was conquered and amalgamated into Egypt by the armies of the Ottoman Sultan Selim.


          


          Economy


          The main economic activity in Makuria was agriculture, with farmers growing several crops a year of barley, millet, and dates. The methods used were generally the same that had been used for millennia. Small plots of well irrigated land were lined along the banks of the Nile, which would be fertilized by the river's annual flooding. One important technological advance was the saqiya, an oxen-powered water wheel, that was introduced in the Roman period and helped increase yields and population density. Settlement patterns indicate that land was divided into individual plots rather than as in a manorial system. The peasants lived in small villages composed of clustered houses of sun-dried brick.


          Important industries included the production of pottery, based at Faras, and weaving based at Dongola. Smaller local industries include leatherworking, metalworking, and the widespread production of baskets, mats, and sandals from palm fibre. Also important was the gold mined in the Red Sea Hills to the east of Makuria.


          Makurian trade was largely by barter as the state never adopted a currency. In the north, however, Egyptian coins were common. Makurian trade with Egypt was of great import. From Egypt a wide array of luxury and manufactured goods were imported. The main Makurian export was slaves. The slaves sent north were not from Makuria itself, but rather from further south and west in Africa. Little is known about Makurian trade and relations with other parts of Africa. There is some archaeological evidence of contacts and trade with the areas to the west such as Darfur and Kanem-Bornu, but few details. There seem to have been important political relations between Makuria and Christian Ethiopia to the south-east. For instance, in the 10th century, Georgios II successfully intervened on behalf of the unnamed ruler at that time, and persuaded Patriarch Philotheos of Alexandria to at last ordain an abuna, or metropolitan, for the Ethiopian Orthodox Church. However, there is little evidence of much trade between the two Christian states.


          


          Government


          Makuria was a monarchy ruled by a king based in Dongola. The king was also considered a priest and could perform mass. How succession was decided is not clear. Early writers indicate it was from father to son. After the eleventh century, however, it seems clear that Makuria was using the uncle-to-sister's-son system favoured for millennia in Kush. Shinnie speculates that the later form may have actually been used throughout, and that the early Arab writers merely misunderstood the situation and incorrectly described Makurian succession as similar to what they were used to.


          Little is known about government below the king. A wide array of officials, generally using Byzantine titles, are mentioned, but their roles are never explained. One figure who is well-known, thanks to the documents found at Qasr Ibrim, is the Eparch of Nobatia, who seems to have been the viceroy in that region after it was annexed to Makuria. The Eparch's records make clear that he was also responsible for trade and diplomacy with the Egyptians. Early records make it seem like the Eparch was appointed by the king, but later ones indicate that the position had become hereditary. This office would eventually become that of the "Lord of the Horses" ruling the autonomous and then Egyptian-controlled al-Maris.


          The bishops might have played a role in the governance of the state. Ibn Selim el-Aswani noted that before the king responded to his mission he met with a council of bishops. El-Aswani described a highly centralized state, but other writers state that Makuria was a federation of thirteen kingdoms presided over by the great king at Dongola. It is unclear what the reality was, but the Kingdom of Dotawo, prominently mentioned in the Qasr Ibrim documents, might be one of these sub-kingdoms.


          


          Religion
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          One of the most debated issues among scholars is over the religion of Makuria. Up to the fifth century the old faith of Meroe seems to have remained strong, even while its counterpart in Egypt disappeared. In the fifth century the Nubians went so far as to launch an invasion of Egypt when the Christians there tried to turn some of the main temples into churches. Archaeological evidence in this period finds a number of Christian ornaments in Nubia, and some scholars feel that this implies that conversion from below was already taking place. Others argue that it is more likely that these reflected the faith of the manufacturers in Egypt rather than the buyers in Nubia.


          Certain conversion came with a series of sixth-century missions. The Byzantine Empire dispatched an official party to try to convert the kingdoms to Chalcedonian Christianity, but Empress Theodora reportedly conspired to delay the party to allow a group of Monophysites to arrive first. John of Ephesus reports that the Monophysites successfully converted the kingdoms of Nobatia and Alodia, but that Makuria remained hostile. John of Biclarum states that Makuria then embraced the rival Byzantine Christianity. Archaeological evidence seems to point to a rapid conversion brought about by an official adoption of the new faith. Millennia-old traditions such as the building of elaborate tombs, and the burying of expensive grave goods with the dead were abandoned, and temples throughout the region seem to have been converted to churches. Churches eventually were built in virtually every town and village.


          After this point the exact course of Makurian Christianity is much disputed. It is clear that by the seventh century Makuria had become officially Coptic and loyal to the Coptic Patriarch of Alexandria; the king of Makuria became the defender of the patriarch of Alexandria, occasionally intervening militarily to protect him, as Kyriakos did in 722. This same period saw Melkite Makuria absorb the Coptic Nobatia, and historians have long wondered why the conquering state adopted the religion of its rival. It is fairly clear that Egyptian Coptic influence was far stronger in the region, and that Byzantine power was fading, and this might have played a role. Historians are also divided on whether this was the end of the Melkite/Coptic split as there is some evidence that a Melkite minority persisted until the end of the kingdom.


          The Makurian church was divided into seven bishoprics: Kalabsha, Qupta, Qasr Ibrim, Faras, Sai, Dongola, and Suenkur. Unlike Ethiopia, it appears that no national church was established and all seven bishops reported directly to the Coptic Patriarch of Alexandria. The bishops were appointed by the Patriarch, not the king, though they seem to have largely been local Nubians rather than Egyptians.


          Unlike in Egypt, there is not much evidence for monasticism in Makuria. According to Adams there are only three archaeological sites that are certainly monastic. All three are fairly small and quite Coptic, leading to the possibility that they were set up by Egyptian refugees rather than indigenous Makurians.


          The end of Christianity in Makuria is unclear, but we are offered a glimpse of the problems it faced from the account of the traveler Francisco lvares, who witnessed, while at the court of Emperor Lebna Dengel in the 1520s, an embassy from the Nubian Christians, who came to him asking for priests, bishops, and other personnel desperately needed to keep Christianity alive in their land. Lebna Dengel declined to help, stating that he received his bishop from the Patriarch of Alexandria, and that they too should go to him for help.


          


          Culture
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          Christian Nubia was long considered something of a backwater, mainly because its graves were small and lacking the grave goods of previous eras. Modern scholars realize that this was due to cultural reasons, and that the Makurians actually had a rich and vibrant art and culture.


          One of the most important discoveries of the rushed work prior to the flooding of Lower Nubia was the Cathedral of Faras. This large building had been completely filled with sand preserving a series of magnificent paintings. Similar, but less well preserved, paintings have been found at several other sites in Makuria, including palaces and private homes, giving an overall impression of Makurian art. The style and content was heavily influenced by Byzantine art, and also showed influence from Egyptian Coptic art and from Palestine. Mainly religious in nature, it depicts many of the standard Christian scenes. Also illustrated are a number of Makurian kings and bishops, with noticeably darker skin than the Biblical figures.


          Nubian pottery in this period is also notable. Shinnie refers to it as the "richest indigenous pottery tradition on the African continent." Scholars divide the pottery into three eras. The early period, from 550 to 650 according to Adams, or to 750 according to Shinnie, saw fairly simple pottery similar to that of the late Roman Empire. It also saw much of Nubian pottery imported from Egypt rather than produced domestically. Adams feels this trade ended with the invasion of 652; Shinnie links it to the collapse of Umayyad rule in 750. After this domestic production increased, with a major production facility at Faras. In this middle era, which lasted until around 1100, the pottery was painted with floral and zoomorphic scenes and showed distinct Umayyad and even Sassanian influences. The late period during Makuria's decline saw domestic production again fall in favour of imports from Egypt. Pottery produced in Makuria became less ornate, but better control of firing temperatures allowed different colours of clay.


          There were a number of different languages in use in Makuria. In early centuries, when Byzantine influence was still strong, Greek was the primary written language and perhaps also the language used by the royal court. Greek continued to be used in later centuries for ceremonial purposes, such as on many gravestones, but these later inscriptions are marked by frequent spelling and grammar errors implying reduced knowledge of the language. Eventually Old Nubian, which was the language used by most of the population, became the main written language; Old Nubian translations of the bible and many other religious documents were used widely. One Arab traveler to the region stated that Nobatia and Makuria spoke different languages; almost all our documents are from what was Nobatia and this language seems ancestral to the modern Nobiin language still spoken in the region. Adams notes that the ancient border between Makuria and Nobatia today is close to the border between the Nobiin and Dongolawi languages. Another important language in Makuria was Coptic. Links with Egyptian Christians were strong and Makuria seems to have made wide use of Coptic religious literature. Makuria also saw regular influxes of Coptic-speaking Christian refugees from Egypt. In the later years of the kingdom's existence, Arabic became an increasingly important tongue. Arab traders were important throughout the area and Arabic seems to have become the language of commerce. As these traders settled, each major community gained an Arab quarter.
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          Malaria is a vector-borne infectious disease caused by protozoan parasites. It is widespread in tropical and subtropical regions, including parts of the Americas, Asia, and Africa. Each year, there are approximately 515 million cases of malaria, killing between one and three million people, the majority of whom are young children in Sub-Saharan Africa. Malaria is commonly associated with poverty, but is also a cause of poverty and a major hindrance to economic development.


          Malaria is one of the most common infectious diseases and an enormous public health problem. The disease is caused by protozoan parasites of the genus Plasmodium. Only four types of the plasmodium parasite can infect humans; the most serious forms of the disease are caused by Plasmodium falciparum and Plasmodium vivax, but other related species ( Plasmodium ovale, Plasmodium malariae) can also affect humans. This group of human-pathogenic Plasmodium species is usually referred to as malaria parasites.


          Malaria parasites are transmitted by female Anopheles mosquitoes. The parasites multiply within red blood cells, causing symptoms that include symptoms of anaemia (light headedness, shortness of breath, tachycardia etc.), as well as other general symptoms such as fever, chills, nausea, flu-like illness, and in severe cases, coma and death. Malaria transmission can be reduced by preventing mosquito bites with mosquito nets and insect repellents, or by mosquito control measures such as spraying insecticides inside houses and draining standing water where mosquitoes lay their eggs.


          Although some are under development, no vaccine is currently available for malaria; preventative drugs must be taken continuously to reduce the risk of infection. These prophylactic drug treatments are often too expensive for most people living in endemic areas. Most adults from endemic areas have a degree of long-term infection, which tends to recur and also possess partial immunity (resistance); the resistance reduces with time and such adults may become susceptible to severe malaria if they have spent a significant amount of time in non-endemic areas. They are strongly recommended to take full precautions if they return to an endemic area. Malaria infections are treated through the use of antimalarial drugs, such as quinine or artemisinin derivatives, although drug resistance is increasingly common.


          


          History
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          Malaria has infected humans for over 50,000 years, and may have been a human pathogen for the entire history of our species. Indeed, close relatives of the human malaria parasites remain common in chimpanzees, our closest relatives. References to the unique periodic fevers of malaria are found throughout recorded history, beginning in 2700 BC in China. The term malaria originates from Medieval Italian: mala aria  " bad air"; and the disease was formerly called ague or marsh fever due to its association with swamps.


          Scientific studies on malaria made their first significant advance in 1880, when a French army doctor working in the military hospital of Constantine in Algeria named Charles Louis Alphonse Laveran observed parasites for the first time, inside the red blood cells of people suffering from malaria. He therefore proposed that malaria was caused by this protozoan, the first time protozoa were identified as causing disease. For this and later discoveries, he was awarded the 1907 Nobel Prize for Physiology or Medicine. The protozoan was called Plasmodium by the Italian scientists Ettore Marchiafava and Angelo Celli. A year later, Carlos Finlay, a Cuban doctor treating patients with yellow fever in Havana, first suggested that mosquitoes were transmitting disease to and from humans.


          However, it was Britain's Sir Ronald Ross working in the Presidency General Hospital in Calcutta who finally proved in 1898 that malaria is transmitted by mosquitoes. He did this by showing that certain mosquito species transmit malaria to birds and isolating malaria parasites from the salivary glands of mosquitoes that had fed on infected birds. For this work Ross received the 1902 Nobel Prize in Medicine. After resigning from the Indian Medical Service, Ross worked at the newly-established Liverpool School of Tropical Medicine and directed malaria-control efforts in Egypt, Panama, Greece and Mauritius. The findings of Finlay and Ross were later confirmed by a medical board headed by Walter Reed in 1900, and its recommendations implemented by William C. Gorgas in the health measures undertaken during construction of the Panama Canal. This public-health work saved the lives of thousands of workers and helped develop the methods used in future public-health campaigns against this disease.


          The first effective treatment for malaria was the bark of cinchona tree, which contains quinine. This tree grows on the slopes of the Andes, mainly in Peru. This natural product was used by the inhabitants of Peru to control malaria, and the Jesuits introduced this practice to Europe during the 1640s where it was rapidly accepted. However, it was not until 1820 that the active ingredient quinine was extracted from the bark, isolated and named by the French chemists Pierre Joseph Pelletier and Joseph Bienaim Caventou.


          In the early twentieth century, before antibiotics, patients with syphilis were intentionally infected with malaria to create a fever, following the work of Julius Wagner-Jauregg. By accurately controlling the fever with quinine, the effects of both syphilis and malaria could be minimized. Although some patients died from malaria, this was preferable to the almost-certain death from syphilis.


          Although the blood stage and mosquito stages of the malaria life cycle were identified in the 19th and early 20th centuries, it was not until the 1980s that the latent liver form of the parasite was observed. The discovery of this latent form of the parasite finally explained why people could appear to be cured of malaria but still relapse years after the parasite had disappeared from their bloodstreams.


          


          Distribution and impact
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          Malaria causes about 400900 million cases of fever and approximately one to three million deaths annually  this represents at least one death every 30 seconds. The vast majority of cases occur in children under the age of 5 years; pregnant women are also especially vulnerable. Despite efforts to reduce transmission and increase treatment, there has been little change in which areas are at risk of this disease since 1992. Indeed, if the prevalence of malaria stays on its present upwards course, the death rate could double in the next twenty years. Precise statistics are unknown because many cases occur in rural areas where people do not have access to hospitals or the means to afford health care. Consequently, the majority of cases are undocumented.


          Although co-infection with HIV and malaria does cause increased mortality, this is less of a problem than with HIV/tuberculosis co-infection, due to the two diseases usually attacking different age-ranges, with malaria being most common in the young and active tuberculosis most common in the old. Although HIV/malaria co-infection produces less severe symptoms than the interaction between HIV and TB, HIV and malaria do contribute to each other's spread. This effect comes from malaria increasing viral load and HIV infection increasing a person's susceptibility to malaria infection.


          Malaria is presently endemic in a broad band around the equator, in areas of the Americas, many parts of Asia, and much of Africa; however, it is in sub-Saharan Africa where 85 90% of malaria fatalities occur. The geographic distribution of malaria within large regions is complex, and malaria-afflicted and malaria-free areas are often found close to each other. In drier areas, outbreaks of malaria can be predicted with reasonable accuracy by mapping rainfall. Malaria is more common in rural areas than in cities; this is in contrast to dengue fever where urban areas present the greater risk. For example, the cities of Vietnam, Laos and Cambodia are essentially malaria-free, but the disease is present in many rural regions. By contrast, in Africa malaria is present in both rural and urban areas, though the risk is lower in the larger cities. The global endemic levels of malaria have not been mapped since the 1960s. However, the Wellcome Trust, UK, has funded the Malaria Atlas Project to rectify this, providing a more contemporary and robust means with which to assess current and future malaria disease burden.


          


          Socio-economic effects


          Malaria is not just a disease commonly associated with poverty, but is also a cause of poverty and a major hindrance to economic development. The disease has been associated with major negative economic effects on regions where it is widespread. A comparison of average per capita GDP in 1995, adjusted to give parity of purchasing power, between malarious and non-malarious countries demonstrates a fivefold difference ($1,526 USD versus $8,268 USD). Moreover, in countries where malaria is common, average per capita GDP has risen (between 1965 and 1990) only 0.4% per year, compared to 2.4% per year in other countries. However, correlation does not demonstrate causation, and the prevalence is at least partly because these regions do not have the financial capacities to prevent malaria. In its entirety, the economic impact of malaria has been estimated to cost Africa $12 billion USD every year. The economic impact includes costs of health care, working days lost due to sickness, days lost in education, decreased productivity due to brain damage from cerebral malaria, and loss of investment and tourism. In some countries with a heavy malaria burden, the disease may account for as much as 40% of public health expenditure, 30-50% of inpatient admissions, and up to 50% of outpatient visits.


          


          Symptoms


          Symptoms of malaria include fever, shivering, arthralgia (joint pain), vomiting, anaemia (caused by hemolysis), hemoglobinuria, and convulsions. There may be a feeling of tingling in the skin, particularly with malaria caused by P. falciparum. The classical symptom of malaria is cyclical occurrence of sudden coldness followed by rigor and then fever and sweating lasting four to six hours, occurring every two days in P. vivax and P. ovale infections, while every three for P. malariae. P. falciparum can have recurrent fever every 36-48 hours or a less pronounced and almost continuous fever. For reasons that are poorly understood, but which may be related to high intracranial pressure, children with malaria frequently exhibit abnormal posturing, a sign indicating severe brain damage. Malaria has been found to cause cognitive impairments, especially in children. It causes widespread anaemia during a period of rapid brain development and also direct brain damage. This neurologic damage results from cerebral malaria to which children are more vulnerable.


          Severe malaria is almost exclusively caused by P. falciparum infection and usually arises 6-14 days after infection. Consequences of severe malaria include coma and death if untreatedyoung children and pregnant women are especially vulnerable. Splenomegaly (enlarged spleen), severe headache, cerebral ischemia, hepatomegaly (enlarged liver), hypoglycemia, and hemoglobinuria with renal failure may occur. Renal failure may cause blackwater fever, where hemoglobin from lysed red blood cells leaks into the urine. Severe malaria can progress extremely rapidly and cause death within hours or days. In the most severe cases of the disease fatality rates can exceed 20%, even with intensive care and treatment. In endemic areas, treatment is often less satisfactory and the overall fatality rate for all cases of malaria can be as high as one in ten. Over the longer term, developmental impairments have been documented in children who have suffered episodes of severe malaria.


          Chronic malaria is seen in both P. vivax and P. ovale, but not in P. falciparum. Here, the disease can relapse months or years after exposure, due to the presence of latent parasites in the liver. Describing a case of malaria as cured by observing the disappearance of parasites from the bloodstream can therefore be deceptive. The longest incubation period reported for a P. vivax infection is 30 years. Approximately one in five of P. vivax malaria cases in temperate areas involve overwintering by hypnozoites (i.e., relapses begin the year after the mosquito bite).


          


          Causes
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          Malaria parasites


          Malaria is caused by protozoan parasites of the genus Plasmodium (phylum Apicomplexa). In humans malaria is caused by P. falciparum, P. malariae, P. ovale, P. vivax and P. knowlesi. P. falciparum is the most common cause of infection and is responsible for about 80% of all malaria cases, and is also responsible for about 90% of the deaths from malaria. Parasitic Plasmodium species also infect birds, reptiles, monkeys, chimpanzees and rodents. There have been documented human infections with several simian species of malaria, namely P. knowlesi, P. inui, P. cynomolgi, P. simiovale, P. brazilianum, P. schwetzi and P. simium; however, with the exception of P. knowlesi, these are mostly of limited public health importance. Although avian malaria can kill chickens and turkeys, this disease does not cause serious economic losses to poultry farmers. However, since being accidentally introduced by humans it has decimated the endemic birds of Hawaii, which evolved in its absence and lack any resistance to it.


          


          Mosquito vectors and the Plasmodium life cycle


          The parasite's primary (definitive) hosts and transmission vectors are female mosquitoes of the Anopheles genus. Young mosquitoes first ingest the malaria parasite by feeding on an infected human carrier and the infected Anopheles mosquitoes carry Plasmodium sporozoites in their salivary glands. A mosquito becomes infected when it takes a blood meal from an infected human. Once ingested, the parasite gametocytes taken up in the blood will further differentiate into male or female gametes and then fuse in the mosquito gut. This produces an ookinete that penetrates the gut lining and produces an oocyst in the gut wall. When the oocyst ruptures, it releases sporozoites that migrate through the mosquito's body to the salivary glands, where they are then ready to infect a new human host. This type of transmission is occasionally referred to as anterior station transfer. The sporozoites are injected into the skin, alongside saliva, when the mosquito takes a subsequent blood meal.


          Only female mosquitoes feed on blood, thus males do not transmit the disease. The females of the Anopheles genus of mosquito prefer to feed at night. They usually start searching for a meal at dusk, and will continue throughout the night until taking a meal. Malaria parasites can also be transmitted by blood transfusions, although this is rare.


          


          Pathogenesis


          
            [image: The life cycle of malaria parasites in the human body. A mosquito infects a pregnant woman, first in the liver and then in the bloodstream. First, sporozoites enter the bloodstream, and migrate to the liver. They infect liver cells (hepatocytes), where they multiply into merozoites, rupture the liver cells, and escape back into the bloodstream. Then, the merozoites infect red blood cells (erythrocytes), where they develop into ring forms, then trophozoites (a feeding stage), then multinucleated schizonts (a reproduction stage), then merozoites again. The merozoites rupture the blood cells and return to the bloodstream to infect more blood cells. Only the ring forms circulate in the bloodstream; the other red blood cells stick (adhere) to the walls (endothelium) of small blood vessels (venules), preventing the infected red blood cells from traveling to the spleen and being destroyed.]

            
              The life cycle of malaria parasites in the human body. A mosquito infects a pregnant woman, first in the liver and then in the bloodstream. First, sporozoites enter the bloodstream, and migrate to the liver. They infect liver cells (hepatocytes), where they multiply into merozoites, rupture the liver cells, and escape back into the bloodstream. Then, the merozoites infect red blood cells (erythrocytes), where they develop into ring forms, then trophozoites (a feeding stage), then multinucleated schizonts (a reproduction stage), then merozoites again. The merozoites rupture the blood cells and return to the bloodstream to infect more blood cells. Only the ring forms circulate in the bloodstream; the other red blood cells stick (adhere) to the walls (endothelium) of small blood vessels (venules), preventing the infected red blood cells from traveling to the spleen and being destroyed.
            

          


          Malaria in humans develops via two phases: an exoerythrocytic (exo=outside; erythrocutic=red blood cell), i.e., mainly in the liver (hepatic), and an erythrocytic phase. When an infected mosquito pierces a person's skin to take a blood meal, sporozoites in the mosquito's saliva enter the bloodstream and migrate to the liver. Within 30 minutes of being introduced into the human host, they infect hepatocytes, multiplying asexually and asymptomatically for a period of 615 days. Once in the liver these organisms differentiate to yield thousands of merozoites which, following rupture of their host cells, escape into the blood and infect red blood cells, thus beginning the erythrocytic stage of the life cycle. The parasite escapes from the liver undetected by wrapping itself in the cell membrane of the infected host liver cell.


          Within the red blood cells the parasites multiply further, again asexually, periodically breaking out of their hosts to invade fresh red blood cells. Several such amplification cycles occur. Thus, classical descriptions of waves of fever arise from simultaneous waves of merozoites escaping and infecting red blood cells.


          Some P. vivax and P. ovale sporozoites do not immediately develop into exoerythrocytic-phase merozoites, but instead produce hypnozoites that remain dormant for periods ranging from several months (612 months is typical) to as long as three years. After a period of dormancy, they reactivate and produce merozoites. Hypnozoites are responsible for long incubation and late relapses in these two species of malaria.


          The parasite is relatively protected from attack by the body's immune system because for most of its human life cycle it resides within the liver and blood cells and is relatively invisible to immune surveillance. However, circulating infected blood cells are destroyed in the spleen. To avoid this fate, the P. falciparum parasite displays adhesive proteins on the surface of the infected blood cells, causing the blood cells to stick to the walls of small blood vessels, thereby sequestering the parasite from passage through the general circulation and the spleen. This "stickiness" is the main factor giving rise to hemorrhagic complications of malaria. High endothelial venules (the smallest branches of the circulatory system) can be blocked by the attachment of masses of these infected red blood cells. The blockage of these vessels causes symptoms such as in placental and cerebral malaria. In cerebral malaria the sequestrated red blood cells can breach the blood brain barrier possibly leading to coma.


          Although the red blood cell surface adhesive proteins (called PfEMP1, for Plasmodium falciparum erythrocyte membrane protein 1) are exposed to the immune system they do not serve as good immune targets because of their extreme diversity; there are at least 60 variations of the protein within a single parasite and perhaps limitless versions within parasite populations. Like a thief changing disguises or a spy with multiple passports, the parasite switches between a broad repertoire of PfEMP1 surface proteins, thus staying one step ahead of the pursuing immune system.


          Some merozoites turn into male and female gametocytes. If a mosquito pierces the skin of an infected person, it potentially picks up gametocytes within the blood. Fertilization and sexual recombination of the parasite occurs in the mosquito's gut, thereby defining the mosquito as the definitive host of the disease. New sporozoites develop and travel to the mosquito's salivary gland, completing the cycle. Pregnant women are especially attractive to the mosquitoes, and malaria in pregnant women is an important cause of stillbirths, infant mortality and low birth weight, particularly in P. falciparum infection, but also in other species infection, such as P. vivax.


          


          Evolutionary pressure of malaria on human genes


          Malaria is thought to have been the greatest selective pressure on the human genome in recent history. This is due to the high levels of mortality and morbidity caused by malaria, especially the P. falciparum species.


          


          Sickle-cell disease
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          The best-studied influence of the malaria parasite upon the human genome is the blood disease, sickle-cell disease. In sickle-cell disease, there is a mutation in the HBB gene, which encodes the beta globin subunit of haemoglobin. The normal allele encodes a glutamate at position six of the beta globin protein, while the sickle-cell allele encodes a valine. This change from a hydrophilic to a hydrophobic amino acid encourages binding between haemoglobin molecules, with polymerization of haemoglobin deforming red blood cells into a "sickle" shape. Such deformed cells are cleared rapidly from the blood, mainly in the spleen, for destruction and recycling.


          In the merozoite stage of its life cycle the malaria parasite lives inside red blood cells, and its metabolism changes the internal chemistry of the red blood cell. Infected cells normally survive until the parasite reproduces, but if the red cell contains a mixture of sickle and normal haemoglobin, it is likely to become deformed and be destroyed before the daughter parasites emerge. Thus, individuals heterozygous for the mutated allele, known as sickle-cell trait, may have a low and usually unimportant level of anaemia, but also have a greatly reduced chance of serious malaria infection. This is a classic example of heterozygote advantage.


          Individuals homozygous for the mutation have full sickle-cell disease and in traditional societies rarely live beyond adolescence. However, in populations where malaria is endemic, the frequency of sickle-cell genes is around 10%. The existence of four haplotypes of sickle-type hemoglobin suggests that this mutation has emerged independently at least four times in malaria-endemic areas, further demonstrating its evolutionary advantage in such affected regions. There are also other mutations of the HBB gene that produce haemoglobin molecules capable of conferring similar resistance to malaria infection. These mutations produce haemoglobin types HbE and HbC which are common in Southeast Asia and Western Africa, respectively.


          


          Thalassaemias


          Another well documented set of mutations found in the human genome associated with malaria are those involved in causing blood disorders known as thalassaemias. Studies in Sardinia and Papua New Guinea have found that the gene frequency of -thalassaemias is related to the level of malarial endemicity in a given population. A study on more than 500 children in Liberia found that those with -thalassaemia had a 50% decreased chance of getting clinical malaria. Similar studies have found links between gene frequency and malaria endemicity in the + form of -thalassaemia. Presumably these genes have also been selected in the course of human evolution.


          


          Duffy antigens


          The Duffy antigens are antigens expressed on red blood cells and other cells in the body acting as a chemokine receptor. The expression of Duffy antigens on blood cells is encoded by Fy genes (Fya, Fyb, Fyc etc.). Plasmodium vivax malaria uses the Duffy antigen to enter blood cells. However, it is possible to express no Duffy antigen on red blood cells (Fy-/Fy-). This genotype confers complete resistance to P. vivax infection. The genotype is very rare in European, Asian and American populations, but is found in almost all of the indigenous population of West and Central Africa. This is thought to be due to very high exposure to P. vivax in Africa in the last few thousand years.


          


          G6PD


          Glucose-6-phosphate dehydrogenase (G6PD) is an enzyme which normally protects from the effects of oxidative stress in red blood cells. However, a genetic deficiency in this enzyme results in increased protection against severe malaria.


          


          HLA and interleukin-4


          HLA-B53 is associated with low risk of severe malaria. This MHC class I molecule presents liver stage and sporozoite antigens to T-Cells. Interleukin-4, encoded by IL4, is produced by activated T cells and promotes proliferation and differentiation of antibody-producing B cells. A study of the Fulani of Burkina Faso, who have both fewer malaria attacks and higher levels of antimalarial antibodies than do neighboring ethnic groups, found that the IL4-524 T allele was associated with elevated antibody levels against malaria antigens, which raises the possibility that this might be a factor in increased resistance to malaria.


          


          Diagnosis
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          Severe malaria is commonly misdiagnosed in Africa, leading to a failure to treat other life-threatening illnesses. In malaria-endemic areas, parasitemia does not ensure a diagnosis of severe malaria because parasitemia can be incidental to other concurrent disease. Recent investigations suggest that malarial retinopathy is better (collective sensitivity of 95% and specificity of 90%) than any other clinical or laboratory feature in distinguishing malarial from non-malarial coma.


          


          Symptomatic diagnosis


          Areas that cannot afford even simple laboratory diagnostic tests often use only a history of subjective fever as the indication to treat for malaria. Using Giemsa-stained blood smears from children in Malawi, one study showed that unnecessary treatment for malaria was significantly decreased when clinical predictors (rectal temperature, nailbed pallor, and splenomegaly) were used as treatment indications, rather than the current national policy of using only a history of subjective fevers (sensitivity increased from 21% to 41%).


          


          Microscopic examination of blood films


          The most economic, preferred, and reliable diagnosis of malaria is microscopic examination of blood films because each of the four major parasite species has distinguishing characteristics. Two sorts of blood film are traditionally used. Thin films are similar to usual blood films and allow species identification because the parasite's appearance is best preserved in this preparation. Thick films allow the microscopist to screen a larger volume of blood and are about eleven times more sensitive than the thin film, so picking up low levels of infection is easier on the thick film, but the appearance of the parasite is much more distorted and therefore distinguishing between the different species can be much more difficult. With the pros and cons of both thick and thin smears taken into consideration, it is imperative to utilize both smears while attempting to make a definitive diagnosis.


          From the thick film, an experienced microscopist can detect parasite levels (or parasitemia) down to as low as 0.0000001% of red blood cells. Diagnosis of species can be difficult because the early trophozoites ("ring form") of all four species look identical and it is never possible to diagnose species on the basis of a single ring form; species identification is always based on several trophozoites.


          


          Field tests


          In areas where microscopy is not available, or where laboratory staff are not experienced at malaria diagnosis, there are antigen detection tests that require only a drop of blood. Immunochromatographic tests (also called: Malaria Rapid Diagnostic Tests, Antigen-Capture Assay or "Dipsticks") have been developed, distributed and fieldtested. These tests use finger-stick or venous blood, the completed test takes a total of 15-20 minutes, and a laboratory is not needed. The threshold of detection by these rapid diagnostic tests is in the range of 100 parasites/l of blood compared to 5 by thick film microscopy. The first rapid diagnostic tests were using P. falciparum glutamate dehydrogenase as antigen . PGluDH was soon replaced by P.falciparum lactate dehydrogenase, a 33 kDa oxidoreductase [EC 1.1.1.27]. It is the last enzyme of the glycolytic pathway, essential for ATP generation and one of the most abundant enzymes expressed by P.falciparum. PLDH does not persist in the blood but clears about the same time as the parasites following successful treatment. The lack of antigen persistence after treatment makes the pLDH test useful in predicting treatment failure. In this respect, pLDH is similar to pGluDH. The OptiMAL-IT assay can distinguish between P. falciparum and P. vivax because of antigenic differences between their pLDH isoenzymes. OptiMAL-IT will reliably detect falciparum down to 0.01% parasitemia and non-falciparum down to 0.1%. Paracheck-Pf will detect parasitemias down to 0.002% but will not distinguish between falciparum and non-falciparum malaria. Parasite nucleic acids are detected using polymerase chain reaction. This technique is more accurate than microscopy. However, it is expensive, and requires a specialized laboratory. Moreover, levels of parasitemia are not necessarily correlative with the progression of disease, particularly when the parasite is able to adhere to blood vessel walls. Therefore more sensitive, low-tech diagnosis tools need to be developed in order to detect low levels of parasitaemia in the field. Areas that cannot afford even simple laboratory diagnostic tests often use only a history of subjective fever as the indication to treat for malaria. Using Giemsa-stained blood smears from children in Malawi, one study showed that unnecessary treatment for malaria was significantly decreased when clinical predictors (rectal temperature, nailbed pallor, and splenomegaly) were used as treatment indications, rather than the current national policy of using only a history of subjective fevers (sensitivity increased from 21% to 41%).


          


          Molecular methods


          Molecular methods are available in some clinical laboratories and rapid real-time assays (for example, QT-NASBA based on the polymerase chain reaction) are being developed with the hope of being able to deploy them in endemic areas.


          


          Laboratory tests


          OptiMAL-IT will reliably detect falciparum down to 0.01% parasitemia and non-falciparum down to 0.1%. Paracheck-Pf will detect parasitemias down to 0.002% but will not distinguish between falciparum and non-falciparum malaria. Parasite nucleic acids are detected using polymerase chain reaction. This technique is more accurate than microscopy. However, it is expensive, and requires a specialized laboratory. Moreover, levels of parasitemia are not necessarily correlative with the progression of disease, particularly when the parasite is able to adhere to blood vessel walls. Therefore more sensitive, low-tech diagnosis tools need to be developed in order to detect low levels of parasitaemia in the field.


          


          Treatment


          Active malaria infection with P. falciparum is a medical emergency requiring hospitalization. Infection with P. vivax, P. ovale or P. malariae can often be treated on an outpatient basis. Treatment of malaria involves supportive measures as well as specific antimalarial drugs. When properly treated, someone with malaria can expect a complete recovery.


          


          Antimalarial drugs


          There are several families of drugs used to treat malaria. Chloroquine is very cheap and, until recently, was very effective, which made it the antimalarial drug of choice for many years in most parts of the world. However, resistance of Plasmodium falciparum to chloroquine has spread recently from Asia to Africa, making the drug ineffective against the most dangerous Plasmodium strain in many affected regions of the world. In those areas where chloroquine is still effective it remains the first choice. Unfortunately, chloroquine-resistance is associated with reduced sensitivity to other drugs such as quinine and amodiaquine.


          There are several other substances which are used for treatment and, partially, for prevention (prophylaxis). Many drugs may be used for both purposes; larger doses are used to treat cases of malaria. Their deployment depends mainly on the frequency of resistant parasites in the area where the drug is used. One drug currently being investigated for possible use as an anti-malarial, especially for treatment of drug-resistant strains, is the beta blocker propranolol. Propranolol has been shown to block both Plasmodium's ability to enter red blood cell and establish an infection, as well as parasite replication. A December 2006 study by Northwestern University researchers suggested that propranolol may reduce the dosages required for existing drugs to be effective against P. falciparum by 5- to 10-fold, suggesting a role in combination therapies.


          Currently available anti-malarial drugs include:


          
            	Artemether- lumefantrine (Therapy only, commercial names Coartem and Riamet)


            	Artesunate- amodiaquine (Therapy only)


            	Artesunate- mefloquine (Therapy only)


            	Artesunate- Sulfadoxine/ pyrimethamine (Therapy only)


            	Atovaquone- proguanil, trade name Malarone (Therapy and prophylaxis)


            	Quinine (Therapy only)


            	Chloroquine (Therapy and prophylaxis; usefulness now reduced due to resistance)


            	Cotrifazid (Therapy and prophylaxis)


            	Doxycycline (Therapy and prophylaxis)


            	Mefloquine, trade name Lariam (Therapy and prophylaxis)


            	Primaquine (Therapy in P. vivax and P. ovale only; not for prophylaxis)


            	Proguanil (Prophylaxis only)


            	Sulfadoxine- pyrimethamine (Therapy; prophylaxis for semi-immune pregnant women in endemic countries as "Intermittent Preventive Treatment" - IPT)


            	Hydroxychloroquine, trade name Plaquenil (Therapy and prophylaxis)

          


          The development of drugs was facilitated when Plasmodium falciparum was successfully cultured. This allowed in vitro testing of new drug candidates.


          Extracts of the plant Artemisia annua, containing the compound artemisinin or semi-synthetic derivatives (a substance unrelated to quinine), offer over 90% efficacy rates, but their supply is not meeting demand. One study in Rwanda showed that children with uncomplicated P. falciparum malaria demonstrated fewer clinical and parasitological failures on post-treatment day 28 when amodiaquine was combined with artesunate, rather than administered alone (OR = 0.34). However, increased resistance to amodiaquine during this study period was also noted. Since 2001 the World Health Organization has recommended using artemisinin-based combination therapy (ACT) as first-line treatment for uncomplicated malaria in areas experiencing resistance to older medications. The most recent WHO treatment guidelines for malaria recommend four different ACTs. While numerous countries, including most African nations, have adopted the change in their official malaria treatment policies, cost remains a major barrier to ACT implementation. Because ACTs cost up to twenty times as much as older medications, they remain unaffordable in many malaria-endemic countries. The molecular target of artemisinin is controversial, although recent studies suggest that SERCA, a calcium pump in the endoplasmic reticulum may be associated with artemisinin resistance. Malaria parasites can develop resistance to artemisinin and resistance can be produced by mutation of SERCA. However, other studies suggest the mitochondrion is the major target for artemisinin and its analogs.


          In February 2002, the journal Science and other press outlets announced progress on a new treatment for infected individuals. A team of French and South African researchers had identified a new drug they were calling "G25". It cured malaria in test primates by blocking the ability of the parasite to copy itself within the red blood cells of its victims. In 2005 the same team of researchers published their research on achieving an oral form, which they refer to as "TE3" or "te3". As of early 2006, there is no information in the mainstream press as to when this family of drugs will become commercially available.


          In 1996, Professor Geoff McFadden stumbled upon the work of British biologist Ian Wilson, who had discovered that the plasmodia responsible for causing malaria retained parts of chloroplasts, an organelle usually found in plants, complete with their own functioning genomes. This led Professor McFadden to the realisation that any number of herbicides may in fact be successful in the fight against malaria, and so he set about trialing large numbers of them, and enjoyed a 75% success rate.


          These " apicoplasts" are thought to have originated through the endosymbiosis of algae and play a crucial role in fatty acid bio-synthesis in plasmodia. To date, 466 proteins have been found to be produced by apicoplasts and these are now being looked at as possible targets for novel anti-malarial drugs.


          Although effective anti-malarial drugs are on the market, the disease remains a threat to people living in endemic areas who have no proper and prompt access to effective drugs. Access to pharmacies and health facilities, as well as drug costs, are major obstacles. Mdecins Sans Frontires estimates that the cost of treating a malaria-infected person in an endemic country was between US$0.25 and $2.40 per dose in 2002.


          


          Counterfeit drugs


          Sophisticated counterfeits have been found in several Asian countries such as Cambodia, China,, Indonesia, Laos, Thailand, Vietnam and are an important cause of avoidable death in these countries. WHO have said that studies indicate that up to 40% of artesunate based malaria medications are counterfeit, especially in the Greater Mekong region and have established a rapid alert system to enable information about counterfeit drugs to be rapidly reported to the relevant authorities in participating countries. There is no reliable way for doctors or lay people to detect counterfeit drugs without help from a laboratory. Companies are attempting to combat the persistence of counterfeit drugs by using new technology to provide security from source to distribution.


          


          Prevention and disease control


          
            [image: Anopheles albimanus mosquito feeding on a human arm. This mosquito is a vector of malaria and mosquito control is a very effective way of reducing the incidence of malaria.]

            
              Anopheles albimanus mosquito feeding on a human arm. This mosquito is a vector of malaria and mosquito control is a very effective way of reducing the incidence of malaria.
            

          


          Methods used to prevent the spread of disease, or to protect individuals in areas where malaria is endemic, include prophylactic drugs, mosquito eradication, and the prevention of mosquito bites. The continued existence of malaria in an area requires a combination of high human population density, high mosquito population density, and high rates of transmission from humans to mosquitoes and from mosquitoes to humans. If any of these is lowered sufficiently, the parasite will sooner or later disappear from that area, as happened in North America, Europe and much of Middle East. However, unless the parasite is eliminated from the whole world, it could become re-established if conditions revert to a combination that favors the parasite's reproduction. Many countries are seeing an increasing number of imported malaria cases due to extensive travel and migration. (See Anopheles.)


          There is currently no vaccine that will prevent malaria, but this is an active field of research.


          Many researchers argue that prevention of malaria may be more cost-effective than treatment of the disease in the long run, but the capital costs required are out of reach of many of the world's poorest people. Economic adviser Jeffrey Sachs estimates that malaria can be controlled for US$3 billion in aid per year. It has been argued that, in order to meet the Millennium Development Goals, money should be redirected from HIV/AIDS treatment to malaria prevention, which for the same amount of money would provide greater benefit to African economies.


          Brazil, Eritrea, India, and Vietnam have, unlike many other developing nations, successfully reduced the malaria burden. Common success factors included conducive country conditions, a targeted technical approach using a package of effective tools, data-driven decision-making, active leadership at all levels of government, involvement of communities, decentralized implementation and control of finances, skilled technical and managerial capacity at national and sub-national levels, hands-on technical and programmatic support from partner agencies, and sufficient and flexible financing.


          


          Vector control


          Before DDT, malaria was successfully eradicated or controlled also in several tropical areas by removing or poisoning the breeding grounds of the mosquitoes or the aquatic habitats of the larva stages, for example by filling or applying oil to places with standing water. These methods have seen little application in Africa for more than half a century.


          Efforts to eradicate malaria by eliminating mosquitoes have been successful in some areas. Malaria was once common in the United States and southern Europe, but the draining of wetland breeding grounds and better sanitation, in conjunction with the monitoring and treatment of infected humans, eliminated it from affluent regions. In 2002, there were 1,059 cases of malaria reported in the US, including eight deaths. In five of those cases, the disease was contracted in the United States. Malaria was eliminated from the northern parts of the USA in the early twentieth century, and the use of the pesticide DDT eliminated it from the South by 1951. In the 1950s and 1960s, there was a major public health effort to eradicate malaria worldwide by selectively targeting mosquitoes in areas where malaria was rampant. However, these efforts have so far failed to eradicate malaria in many parts of the developing world - the problem is most prevalent in Africa.


          Sterile insect technique is emerging as a potential mosquito control method. Progress towards transgenic, or genetically modified, insects suggest that wild mosquito populations could be made malaria-resistant. Researchers at Imperial College London created the world's first transgenic malaria mosquito, with the first plasmodium-resistant species announced by a team at Case Western Reserve University in Ohio in 2002. Successful replacement of existent populations with genetically modified populations, relies upon a drive mechanism, such as transposable elements to allow for non-Mendelian inheritance of the gene of interest.


          On December 21, 2007, a study published in PLoS Pathogens found that the hemolytic C-type lectin CEL-III from Cucumaria echinata, a sea cucumber found in the Bay of Bengal, impaired the development of the malaria parasite when produced by transgenic mosquitoes. This could potentially be used one day to control malaria by using genetically modified mosquitoes refractory to the parasites, although the authors of the study recognize that there are numerous scientific and ethical problems to be overcome before such a control strategy could be implemented.


          


          Prophylactic drugs


          Several drugs, most of which are also used for treatment of malaria, can be taken preventively. Generally, these drugs are taken daily or weekly, at a lower dose than would be used for treatment of a person who had actually contracted the disease. Use of prophylactic drugs is seldom practical for full-time residents of malaria-endemic areas, and their use is usually restricted to short-term visitors and travelers to malarial regions. This is due to the cost of purchasing the drugs, negative side effects from long-term use, and because some effective anti-malarial drugs are difficult to obtain outside of wealthy nations.


          Quinine was used starting in the seventeenth century as a prophylactic against malaria. The development of more effective alternatives such as quinacrine, chloroquine, and primaquine in the twentieth century reduced the reliance on quinine. Today, quinine is still used to treat chloroquine resistant Plasmodium falciparum, as well as severe and cerebral stages of malaria, but is not generally used for prophylaxis. Of interesting historical note is the observation by Samuel Hahnemann in the late 18th century that over-dosing of quinine leads to a symptomatic state very similar to that of malaria itself. This lead Hahnemann to develop the medical Law of Similars, and the subsequent medical system of Homeopathy.


          Modern drugs used preventively include mefloquine (Lariam), doxycycline (available generically), and the combination of atovaquone and proguanil hydrochloride (Malarone). The choice of which drug to use depends on which drugs the parasites in the area are resistant to, as well as side-effects and other considerations. The prophylactic effect does not begin immediately upon starting taking the drugs, so people temporarily visiting malaria-endemic areas usually begin taking the drugs one to two weeks before arriving and must continue taking them for 4 weeks after leaving (with the exception of atovaquone proguanil that only needs be started 2 days prior and continued for 7 days afterwards).


          


          Indoor residual spraying


          Indoor residual spraying (IRS) is the practice of spraying insecticides on the interior walls of homes in malaria effected areas. After feeding, many mosquito species rest on a nearby surface while digesting the bloodmeal, so if the walls of dwellings have been coated with insecticides, the resting mosquitos will be killed before they can bite another victim, transferring the malaria parasite.


          The first and historically the most popular insecticide used for IRS is DDT. While it was initially used to exclusively to combat malaria, its use quickly spread to agriculture. In time, pest-control, rather than disease-control, came to dominate DDT use, and this large-scale agricultural use led to the evolution of resistant mosquitoes in many regions. During the 1960s, awareness of the negative consequences of its indiscriminate use increased ultimately leading to bans on agricultural applications of DDT in many countries in the 1970s.


          Though DDT has never been banned for use in malaria control and there are several other insecticides suitable for IRS, some advocates have claimed that bans are responsible for tens of millions of deaths in tropical countries where DDT had once been effective in controlling malaria. Furthermore, most of the problems associated with DDT use stem specifically from its industrial-scale application in agriculture, rather than its use in public health.


          The World Health Organization (WHO) currently advises the use of 12 different insecticides in IRS operations. These include DDT and a series of alternative insecticides (such as the pyrethroids permethrin and deltamethrin) to both combat malaria in areas where mosquitoes are DDT-resistant, and to slow the evolution of resistance. This public health use of small amounts of DDT is permitted under the Stockholm Convention on Persistent Organic Pollutants (POPs), which prohibits the agricultural use of DDT. However, because of its legacy, many developed countries discourage DDT use even in small quantities.


          


          Mosquito nets and bedclothes


          Mosquito nets help keep mosquitoes away from people, and thus greatly reduce the infection and transmission of malaria. The nets are not a perfect barrier, so they are often treated with an insecticide designed to kill the mosquito before it has time to search for a way past the net. Insecticide-treated nets (ITN) are estimated to be twice as effective as untreated nets, and offer greater than 70% protection compared with no net. Since the Anopheles mosquitoes feed at night, the preferred method is to hang a large "bed net" above the centre of a bed such that it drapes down and covers the bed completely.


          The distribution of mosquito nets impregnated with insecticide (often permethrin or deltamethrin) has been shown to be an extremely effective method of malaria prevention, and it is also one of the most cost-effective methods of prevention. These nets can often be obtained for around US$2.50 - $3.50 (2-3 euro) from the United Nations, the World Health Organization, and others.


          For maximum effectiveness, the nets should be re-impregnated with insecticide every six months. This process poses a significant logistical problem in rural areas. New technologies like Olyset or DawaPlus allow for production of long-lasting insecticidal mosquito nets (LLINs), which release insecticide for approximately 5 years, and cost about US$5.50. ITNs have the advantage of protecting people sleeping under the net and simultaneously killing mosquitoes that contact the net. This has the effect of killing the most dangerous mosquitoes. Some protection is also provided to others, including people sleeping in the same room but not under the net.


          Unfortunately, the cost of treating malaria is high relative to income, and the illness results in lost wages. Consequently, the financial burden means that the cost of a mosquito net is often unaffordable to people in developing countries, especially for those most at risk. Only 1 out of 20 people in Africa own a bed net. Although shipped into Africa mainly from Europe as free development help, the nets quickly become expensive trade goods. They are mainly used for fishing, and by combining hundreds of donated mosquito nets, whole river sections can be completely shut off, catching even the smallest fish.


          A study among Afghan refugees in Pakistan found that treating top-sheets and chaddars (head coverings) with permethrin has similar effectiveness to using a treated net, but is much cheaper.


          A new approach, announced in Science on June 10, 2005, uses spores of the fungus Beauveria bassiana, sprayed on walls and bed nets, to kill mosquitoes. While some mosquitoes have developed resistance to chemicals, they have not been found to develop a resistance to fungal infections.


          


          Vaccination


          Vaccines for malaria are under development, with no completely effective vaccine yet available. The first promising studies demonstrating the potential for a malaria vaccine were performed in 1967 by immunizing mice with live, radiation- attenuated sporozoites, providing protection to about 60% of the mice upon subsequent injection with normal, viable sporozoites. Since the 1970s, there has been a considerable effort to develop similar vaccination strategies within humans. It was determined that an individual can be protected from a P. falciparum infection if they receive over 1000 bites from infected, irradiated mosquitoes.


          It has been generally accepted that it is impractical to provide at-risk individuals with this vaccination strategy, but that has been recently challenged with work being done by Dr. Stephen Hoffman of Sanaria, one of the key researchers who originally sequenced the genome of Plasmodium falciparum. His work most recently has revolved around solving the logistical problem of isolating and preparing the parasites equivalent to a 1000 irradiated mosquitoes for mass storage and inoculation of human beings. The company has recently received several multi-million dollar grants from the Bill & Melinda Gates Foundation and the U.S. government to begin early clinical studies in 2007 and 2008. The Seattle Biomedical Research Institute (SBRI), funded by the Malaria Vaccine Initiative, assures potential volunteers that "the [2009] clinical trials won't be a life-threatening experience. While many volunteers [in Seattle] will actually contract malaria, the cloned strain used in the experiments can be quickly cured, and does not cause a recurring form of the disease." "Some participants will get experimental drugs or vaccines, while others will get placebo."


          Instead, much work has been performed to try and understand the immunological processes that provide protection after immunization with irradiated sporozoites. After the mouse vaccination study in 1967, it was hypothesized that the injected sporozoites themselves were being recognized by the immune system, which was in turn creating antibodies against the parasite. It was determined that the immune system was creating antibodies against the circumsporozoite protein (CSP) which coated the sporozoite. Moreover, antibodies against CSP prevented the sporozoite from invading hepatocytes. CSP was therefore chosen as the most promising protein on which to develop a vaccine against the malaria sporozoite. It is for these historical reasons that vaccines based on CSP are the most numerous of all malaria vaccines.


          Presently, there is a huge variety of vaccine candidates on the table. Pre-erythrocytic vaccines (vaccines that target the parasite before it reaches the blood), in particular vaccines based on CSP, make up the largest group of research for the malaria vaccine. Other vaccine candidates include: those that seek to induce immunity to the blood stages of the infection; those that seek to avoid more severe pathologies of malaria by preventing adherence of the parasite to blood venules and placenta; and transmission-blocking vaccines that would stop the development of the parasite in the mosquito right after the mosquito has taken a bloodmeal from an infected person. It is hoped that the sequencing of the P. falciparum genome will provide targets for new drugs or vaccines.


          The first vaccine developed that has undergone field trials, is the SPf66, developed by Manuel Elkin Patarroyo in 1987. It presents a combination of antigens from the sporozoite (using CS repeats) and merozoite parasites. During phase I trials a 75% efficacy rate was demonstrated and the vaccine appeared to be well tolerated by subjects and immunogenic. The phase IIb and III trials were less promising, with the efficacy falling to between 38.8% and 60.2%. A trial was carried out in Tanzania in 1993 demonstrating the efficacy to be 31% after a years follow up, however the most recent (though controversial) study in the Gambia did not show any effect. Despite the relatively long trial periods and the number of studies carried out, it is still not known how the SPf66 vaccine confers immunity; it therefore remains an unlikely solution to malaria. The CSP was the next vaccine developed that initially appeared promising enough to undergo trials. It is also based on the circumsporoziote protein, but additionally has the recombinant (Asn-Ala-Pro15Asn-Val-Asp-Pro)2-Leu-Arg(R32LR) protein covalently bound to a purified Pseudomonas aeruginosa toxin (A9). However at an early stage a complete lack of protective immunity was demonstrated in those inoculated. The study group used in Kenya had an 82% incidence of parasitaemia whilst the control group only had an 89% incidence. The vaccine intended to cause an increased T-lymphocyte response in those exposed, this was also not observed.


          The efficacy of Patarroyo's vaccine has been disputed with some US scientists concluding in The Lancet (1997) that "the vaccine was not effective and should be dropped" while the Colombian accused them of "arrogance" putting down their assertions to the fact that he came from a developing country.


          The RTS,S/AS02A vaccine is the candidate furthest along in vaccine trials. It is being developed by a partnership between the PATH Malaria Vaccine Initiative (a grantee of the Gates Foundation), the pharmaceutical company, GlaxoSmithKline, and the Walter Reed Army Institute of Research In the vaccine, a portion of CSP has been fused to the immunogenic "S antigen" of the hepatitis B virus; this recombinant protein is injected alongside the potent AS02A adjuvant. In October 2004, the RTS,S/AS02A researchers announced results of a Phase IIb trial, indicating the vaccine reduced infection risk by approximately 30% and severity of infection by over 50%. The study looked at over 2,000 Mozambican children. More recent testing of the RTS,S/AS02A vaccine has focused on the safety and efficacy of administering it earlier in infancy: In October 2007, the researchers announced results of a phase I/IIb trial conducted on 214 Mozambican infants between the ages of 10 and 18 months in which the full three-dose course of the vaccine led to a 62% reduction of infection with no serious side-effects save some pain at the point of injection. Further research will delay this vaccine from commercial release until around 2011.


          


          Other methods


          Education in recognising the symptoms of malaria has reduced the number of cases in some areas of the developing world by as much as 20%. Recognising the disease in the early stages can also stop the disease from becoming a killer. Education can also inform people to cover over areas of stagnant, still water eg Water Tanks which are ideal breeding grounds for the parasite and mosquito thus, cutting down the risk of the transmission between people. This is most put in practice in urban areas where there is large centres of population in a confined space and transmission would be most likely in these areas.


          The Malaria Control Project is currently using downtime computing power donated by individual volunteers around the world (see Volunteer computing and BOINC) to simulate models of the health effects and transmission dynamics in order to find the best method or combination of methods for malaria control. This modeling is extremely computer intensive due to the simulations of large human populations with a vast range of parameters related to biological and social factors that influence the spread of the disease. It is expected to take a few months using volunteered computing power compared to the 40 years it would have taken with the current resources available to the scientists who developed the program.


          An example of the importance of computer modelling in planning malaria eradication programs is shown in the paper by guas and others. They showed that eradication of malaria is crucially dependent on finding and treating the large number of people in endemic areas with asymptomatic malaria, who act as a reservoir for infection. The malaria parasites do not affect animal species and therefore eradication of the disease from the human population would be expected to be effective.
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          The Malaspina Glacier in southeastern Alaska is the largest piedmont glacier this far south in North America. It is about 65 km (40 mi) wide and 45 km (28 mi) long, with an area of some 3,900 km (1,500 sq mi). It is named after the Italian explorer Alessandro Malaspina (commissioned by Spain), who visited the region in 1791.


          It forms where several valley glaciers, primarily the Seward Glacier and Agassiz Glacier, spill out from the Saint Elias Mountains onto the coastal plain facing the Gulf of Alaska between Icy Bay and Yakutat Bay. Although it fills the plain, nowhere does it actually reach the water and so does not qualify as a tidewater glacier.


          The Malaspina is up to 600 meters thick in places, with a bottom estimated at up to 300 meters below sea level. There are two lakes on the margin of the glacier; Oily Lake at the foot of the Samovar Hills between the Agassiz and Seward glaciers, and Malaspina Lake at the southeast margin, close to Yakutat Bay.


          Study of radar data and aerial photographs dating back to 1972 shows that the Malaspina-Seward system lost about 20 m (60 ft) of its thickness between 1980 and 2000; because the glacier is so large, that was sufficient to contribute 1/2 of one percent of the rise in the global sea level.


          The glacier is protected within the boundaries of the Wrangell-St. Elias National Park and Preserve.


          In October of 1969, the glacier became a National Natural Landmark.


          The glacier is the namesake of the Alaska Marine Highway vessel the M/V Malaspina.
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              	Motto:Unity and Freedom
            


            
              	Anthem: Mulungu dalitsa Malaŵi( Chichewa)

              "Oh God Bless Our Land of Malawi"
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              	Capital

              	Lilongwe

            


            
              	Largest city

              	Blantyre
            


            
              	Official languages

              	English (official)

              Chichewa (national)
            


            
              	Demonym

              	Malawian
            


            
              	Government

              	Multi-party democracy
            


            
              	-

              	President

              	Bingu wa Mutharika
            


            
              	Independence

              	from the UK
            


            
              	-

              	Independence declared

              	July 6, 1964
            


            
              	-

              	Republic

              	July 6, 1966
            


            
              	Area
            


            
              	-

              	Total

              	118,484km( 99th)

              45,747 sqmi
            


            
              	-

              	Water(%)

              	20.6%
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	12,884,000( 69th)
            


            
              	-

              	1998census

              	9,933,868
            


            
              	-

              	Density

              	109/km( 91st)

              282/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$7.67 billion( 143rd)
            


            
              	-

              	Per capita

              	$596( 181st)
            


            
              	Gini(1997)

              	50.3(high)
            


            
              	HDI(2007)

              	▼ 0.437(low)( 164th)
            


            
              	Currency

              	Kwacha (D) ( MWK)
            


            
              	Time zone

              	CAT ( UTC+2)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+2)
            


            
              	Internet TLD

              	.mw
            


            
              	Calling code

              	+265
            


            
              	1 Estimates for this country explicitly take into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population and growth rates, and changes in the distribution of population by age and sex than would otherwise be expected.
            

          


          The Republic of Malawi ([malai]; formerly Nyasaland) is a democratic, densely populated country located in southeastern Africa. It is bordered by Zambia to the north-west, Tanzania to the north and Mozambique, which surrounds it on the east, south and west. The origin of the name Malawi remains unclear; it is held to be either derived from that of southern tribes, or noting the "glitter of the sun rising across the lake" (as seen in its flag).


          


          History


          The earliest inhabitants of the area were Khoisan hunter-gatherers.


          They were largely replaced by Bantu tribes during Bantu migrations. What is now called Malawi was the Maravi state, founded by the Chewa people in the 16th century. The Chewa were themselves an off-shoot of the Luba Empire. In the early to mid 19th century, they were joined by Zulu-related Ndwandwe people from KwaZulu-Natal in South Africa, the Ngoni, under their king Zwangendaba.


          The first significant Western contact was the arrival of David Livingstone along the north shore of Lake Malawi in 1859, and subsequently Scottish Presbyterian churches establishing missions. In 1883, a consul of the British Government was accredited to the "Kings and Chiefs of Central Africa," and in 1891, the British established the British Central Africa Protectorate, by 1907, the Nyasaland Protectorate. Although the British remained in control during the first half of the 20th century, this period was marked by a number of unsuccessful Malawian attempts to obtain independence. During the 1950s, pressure for independence increased when Nyasaland was joined with Northern and Southern Rhodesia in 1953 to form the Central African Federation. In July 1958, Dr. Hastings Kamuzu Banda returned to the country after a long absence. He assumed leadership of the NAC, which later became the Malawi Congress Party (MCP). In 1959, Banda was sent to Gwelo Prison in Southern Rhodesia (now Gweru) for his political activities but was released in 1960 to participate in a constitutional conference in London.


          On April 15, 1961 the MCP won an overwhelming victory in elections for a new Legislative Council. In a second constitutional conference in London in November 1962, the British Government agreed to give Nyasaland self-governing status the following year. This announcement sealed the fate of the Central African Federation, which lost its reason for existence with an independent Nyasaland. Banda became Prime Minister on February 1, 1963, although the British still controlled Malawi's financial, security, and judicial systems. A new constitution took effect in May 1963, providing for virtually complete internal self-government. The Federation of Rhodesia and Nyasaland was dissolved on December 31, 1963, and Malawi became a fully independent member of the British Commonwealth on July 6, 1964. Two years later, Malawi became a republic with Dr. Banda as its first President, and was also declared a one-party state. In 1970 Banda was declared President for life (Ngwazi) of the MCP, and in 1971 Banda consolidated his power and was named President for Life of Malawi itself.


          However, increasing domestic unrest and pressure from Malawian churches and from the international community led to a referendum in which the Malawian people were asked to vote for a new form of government. On June 14, 1993, the people of Malawi voted overwhelmingly in favour of multi-party democracy. Free and fair national elections were held on May 17, 1994. Bakili Muluzi, leader of the United Democratic Front (UDF), was elected President in those elections. The UDF won 82 of the 177 seats in the National Assembly and formed a coalition government with the Alliance for Democracy (AFORD). That coalition disbanded in June 1996, but some of its members remained in the government. Malawi's newly written constitution (1995) eliminated special powers previously reserved for the Malawi Congress Party. Accelerated economic liberalization and structural reform accompanied the political transition.


          Malawi saw its first transition between democratically elected presidents in May 2004, when the UDF's presidential candidate Bingu wa Mutharika defeated MCP candidate John Tembo and Gwanda Chakuamba, who was backed by a grouping of opposition parties. Through the politicking of party chairperson and former President Bakili Muluzi, the party successfully secured a majority by forming a "government of national unity" with several opposition parties.


          


          Politics


          For almost thirty years, the government of Malawi and the Malawi Congress Party were one. When Malawi was declared a republic in 1966, the country was formally declared a one-party state. Under Banda, all citizens had to be members of the party. This situation changed in a 1993 referendum, which instituted a multiparty system. In the country's first democratic elections, Banda and the MCP were soundly defeated.


          Under the 1995 constitution, the president, who is both chief of state and head of the government, is chosen through universal direct election every five years. Malawi has a vice president who is elected with the president which is currently Bingu wa Mutharika. The president has the option of appointing a second vice president, who must be from a different political party. The members of the presidentially appointed cabinet can be drawn from either within or outside of the legislature. Malawi's National Assembly has 193 seats, all directly elected to serve 5-year terms. The constitution also provides for a second chamber, a Senate of 80 seats, but to date no action has been taken to create the Senate. The Senate is intended to provide representation for traditional leaders and the different geographical districts, as well as various special interest groups, such as women, youth, and the disabled .


          The constitution provides for an independent judiciary. Malawi's judicial system, based on the English model, is made up of magisterial lower courts, a High Court, and a Supreme Court of Appeal. Local government is carried out in 27 districts within three regions administered by regional administrators and district commissioners who are appointed by the central government. Local elections, the first in the multi-party era, took place in on November 21, 2000. The UDF party won 70% of the seats in this election.


          The third multi-party presidential and parliamentary elections, originally planned for May 18, 2004 were postponed by two days following a High Court appeal by the main opposition Mgwirizano (Unity) coalition. The run-up to the poll was overshadowed by opposition claims of irregularities in the voters' roll. European Union and Commonwealth observers said although voting passed peacefully, they were concerned about "serious inadequacies" in the poll.


          


          Regions and districts


          Malawi is divided into three regions (the Northern, Central and Southern regions), which are further divided into twenty-seven districts, which in turn are further divided into 137 traditional authorities and 68 sub-chiefdoms. The districts are:


          
            
              	
                
                  	Balaka


                  	Blantyre


                  	Chikwawa


                  	Chiradzulu


                  	Chitipa


                  	Dedza


                  	Dowa

                

              

              	
                
                  	Karonga


                  	Kasungu


                  	Likoma


                  	Lilongwe


                  	Machinga


                  	Mangochi


                  	Mchinji

                

              

              	
                
                  	Mulanje


                  	Mwanza


                  	Mzimba


                  	Neno


                  	Nkhata Bay


                  	Nkhotakota


                  	Nsanje


                  	Ntcheu

                

              

              	
                
                  	Ntchisi


                  	Phalombe


                  	Rumphi


                  	Salima


                  	Thyolo


                  	Zomba

                

              
            

          


          Religions: Christians 80% (mainly Protestants), Muslims 12% (Sunni), Other Religions 8%.


          


          Geography
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          Malawi is situated in southeastern Africa. The Great Rift Valley runs through the country from north to south. In this deep trough lies Lake Malawi (also called Lake Nyasa), the third-largest lake in Africa, and the 10th largest in the world, making about 20% of Malawi's area. The Shire River flows from the south end of the lake and joins the Zambezi River 400 km (250 mi) farther south in Mozambique. East and west of the Rift Valley are high plateaus, generally between 900 and 1,200 m (3,0004,000 ft) above sea level. The Nyika Uplands rise as high as 2,600 m (8,500 ft) in the north; south of the lake lie the Shire Highlands, with an elevation of 6001,600 m (2,0005,000 ft), rising to the Zomba Plateau and the Mulanje Massif, 2,130 and 3,002 m (7,000 and 10,000 ft). In the extreme south, the elevation is only 6090 m (200300 ft) above sea level.


          Malawi is one of Sub-Saharan Africa's most densely populated countries. Lilongwe, Malawi's capital since 1971, has a population which exceeds 400,000. All government ministries and the Parliament are located in Lilongwe. Blantyre remains Malawi's major commercial centre and largest city, having grown from an estimated 109,000 inhabitants in 1966 to nearly 500,000 in 1998. Malawi's President resides in Lilongwe. The Supreme Court is seated in Blantyre.


          Malawi's climate is subtropical. A rainy season runs from November through April. There is little to no rainfall throughout most of the country from May to October. It is hot and humid from October to April along the lake and in the Lower Shire Valley. Lilongwe is also hot and humid during these months, a little less than in the south. The rest of the country is warm during those months. From June through August, the lake areas and far south are comfortably warm, but the rest of Malawi can be chilly at night, with temperatures ranging from 514C (4157F).


          Lake Malawi is sometimes called the Calendar Lake as it is about 365 miles long and 52 miles wide.


          Malawi has five national parks: Cape Maclear; Kasungu; Lengwe; Liwonde; and Nyika.


          


          Economy


          Malawi has a GDP per capita of 596 US dollars. It is a landlocked, densely populated country. Its economy is heavily dependent on agriculture. Malawi has few exploitable mineral resources. Its three most important export crops are (in order) tobacco, tea and sugar. Malawi's president recently urged farmers to consider growing other crops, such as cotton , as an alternative to the country's principal crop, tobacco, as cigarette consumption in the West continues to decline.
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          Traditionally Malawi has been self-sufficient in its staple food, maize, and during the 1980s exported substantial quantities to its drought-stricken neighbors. Agriculture represents 38.6% of the GDP, accounts for over 80% of the labor force, and represents about 80% of all exports. Nearly 90% of the population engages in subsistence farming. Smallholder farmers produce a variety of crops, including maize (corn) , beans, rice, cassava, tobacco, groundnuts (peanut) and coffee. The agricultural sector contributes about 63.7% of total income for the rural population, 65% of manufacturing sectors raw materials, and approximately 87% of total employment. Financial wealth is generally concentrated in the hands of a small elite. Malawi's manufacturing industries are situated around the city of Blantyre.


          Malawi's economic reliance on the export of agricultural commodities renders it particularly vulnerable to external shocks such as declining terms of trade and drought. High transport costs, which can comprise over 30% of its total import bill, constitute a serious impediment to economic development and trade. Malawi must import all its fuel products. Paucity of skilled labor; difficulty in obtaining expatriate employment permits; bureaucratic red tape; corruption; and inadequate and deteriorating road, electricity, water, and telecommunications infrastructure further hinder economic development in Malawi. However, recent government initiatives targeting improvements in the road infrastructure, together with private sector participation in railroad and telecommunications, have begun to render the investment environment more attractive.
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          Malawi has undertaken economic structural adjustment programs supported by the World Bank, the International Monetary Fund (IMF), and other donors since 1981. Broad reform objectives include stimulation of private sector activity and participation through the elimination of price controls and industrial licensing, liberalization of trade and foreign exchange, rationalization of taxes, privatization of state-owned enterprises, and civil service reform. Malawi qualifies for Heavily Indebted Poor Countries (HIPC) debt relief.


          As of late May 2004, the IMF program (begun in 2000) was cancelled and a Staff-Monitored Program (SMP) was implemented. In the wake of questions about fiscal credibility, the SMPs goal is to give Malawis newly-elected government the chance to establish a track record of fiscal discipline.


          Real GDP increased by an estimated 3.9% in 2004, from 4.3% in 2003 and 2.4% in 2002. Inflation has been largely under control since 2003, averaging 10% in that year and 11.1% (est.) in 2004. Discount and commercial lending rates also declined from 40%-45% in 2003 to 25% in early 2004. The Kwacha slid from 90 to 101 against the U.S. dollar in mid-2003 and was at 108 to the U.S. dollar at the end of 2004.


          Malawi has bilateral trade agreements with its two major trading partners, South Africa and Zimbabwe, both of which allow duty-free entry of Malawian products into their countries.


          


          Humanitarian situation
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          Some of the more significant problems facing Malawians include:


          
            
              	
                
                  	insufficient nutrition


                  	poor access to medical treatment


                  	extreme lack of foresight by Government


                  	Mis-use of international donations


                  	insufficient school education


                  	spread of HIV/AIDS


                  	government economic restrictions


                  	corruption


                  	climate change

                


                Health
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                Child mortality is 103/1,000. There are more than a million orphans, 700,000 of whom became orphans when their parents died of AIDS.


                The Malawi government estimates that 14.2% of the population are HIV-positive, and that 90,000 deaths in 2003 were due to AIDS. Unofficial estimates based on private hospital entries give a HIV infection percentage of 30%. Their life expectancy is 43.35 for men and 42.61 for women. 


                Nutrition


                Malawi's staple food is maize but like other countries in Southern Africa, Malawi has repeatedly been affected by famines since 2002, when food was scarce for almost one third of the population. In 2003, 30 percent of the population were affected.


                These repeated famines are caused by different factors including:


                
                  	widespread monocultures


                  	poor distribution of fertilizers


                  	droughts


                  	government corruption

                


                
                  	widespread AIDS epidemic


                  	bilharzia


                  	malaria

                


                Some relief organisations, such as the Community of Sant'Egidio, Catholic Relief Services and other local and international organisations try to respond to the famine by distributing food parcels. The government also had a starter pack farm input programme for maize seed and fertilizer. The scheme was however subject to gross abuses and sometimes the poorest people did not receive any of the items that were purportedly earmarked for them. This programme was discontinued by the Bingu wa Mutharika administration, which instead subsidised fertilizer for the local subsistence farmers.


                It has been reported that Mutharika's program is radically improving Malawi's agriculture, and causing Malawi to become a net exporter of food to nearby countries.


                The government of Taiwan has also donated millions of bags of rice each year and has a permanent agricultural and medical technical aid mission in Malawi.


                Foreign relations


                Malawi has continued the pro-Western foreign policy established by former President Banda. It maintains excellent diplomatic relations with principal Western countries. Malawi's close relations with South Africa throughout the apartheid era strained its relations with other African nations. Following the collapse of apartheid in 1990-94, Malawi developed and currently maintains strong diplomatic relations with all African countries.


                Between 1985 and 1995 Malawi accommodated more than a million refugees from Mozambique. The refugee crisis placed a substantial strain on Malawi's government but also drew significant inflows of international assistance. The accommodation and eventual repatriation of the Mozambicans is considered a major success by international organizations. In 1996, Malawi received a number of Rwandan and Congolese refugees seeking asylum. The government did not turn away refugees, but it did invoke the principle of "first country of asylum." Under this principle, refugees who requested asylum in another country first, or who had the opportunity to do so, would not subsequently be granted asylum in Malawi. There were no reports of the forcible repatriation of refugees.


                Important bilateral donors, in addition to the U.S., include Canada, Libya, Germany, Iceland, Japan, the Netherlands, Norway, Finland, Sweden, the Republic of China (Taiwan), Flanders and the United Kingdom. Multilateral donors include the World Bank, the IMF, the European Union, the African Development Bank, and the United Nations organizations.


                Malawi is a member of the following international organizations: UN and some of its specialized and related agencies (i.e. UNCTAD, UNESCO, UNIDO), the Commonwealth, IMF, World Bank, Multilateral Investment Guarantee Agency (MIGA), World Intellectual Property Organization (WIPO), Berne Convention, Universal Copyright Convention, African Union, Lome Convention, African Development Bank (AFDB), Southern African Development Community (SADC), the Common Market for Eastern and Southern Africa (COMESA), Nonaligned Movement, G-77, and the World Health Organization (WHO).


                Malawi is also a member of the International Criminal Court with a Bilateral Immunity Agreement of protection for the US-military (as covered under Article 98).


                Malawi and the People's Republic of China ( Chinese Mainland) established diplomatic relations secretly on December 28, 2007. On January 14, 2008, Malawi broke ties with the Republic of China (Taiwan) in public.


                Demographics
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                Malawi derives its name from the Maravi, a Bantu people who came from the southern Congo basin circa 1400. On reaching the area north of Lake Malawi, the Maravi divided. One branch, the ancestors of the present-day Chewas, moved south to the west bank of the lake. The other, the ancestors of the Nyanjas, moved down the east bank to the southern part of the country. By 1500, the two divisions of the tribe had established a kingdom stretching from north of the present-day city of Nkhotakota to the Zambezi River in the south, and from Lake Malawi in the east, to the Luangwa River in Zambia in the west.


                Migrations and tribal conflicts precluded the formation of a cohesive Malawian society until the turn of the 20th century. In more recent years, ethnic and tribal distinctions have diminished, although regional distinctions and rivalries persist. Despite some clear differences, no significant friction currently exists between tribal groups, and the concept of a Malawian nationality has begun to take hold. Predominantly a rural people, Malawians are generally traditionalist, which includes nonviolence.


                The Chewas constitute 90% of the population of the central region; the Nyanja tribe predominates in the south and the Tumbuka in the north. In addition, significant numbers of the Tongas live in the north; Ngonisan offshoot of the Zulus who came from South Africa in the early 1800slive in the lower northern and lower central regions; and the Yao, who are mostly Muslim, live along the southeastern border with Mozambique. Bantus of other tribes came from Mozambique as refugees.


                Europeans and Asians also live in Malawi. Most Europeans are British and Portuguese from Mozambique, and Asians are mostly Indians.


                
                  [image: Population of Malawi (in thousands)]

                  
                    Population of Malawi (in thousands)
                  

                


                Geographic locale


                
                  
                    	
                      
                        
                          	
                            
Countries of Africa
                          
                        


                        
                          	
                        


                        
                          	
                            
                              
                                
                                  	[image: ]

                                  	
                                    West Africa

                                  

                                  	
                                    Benin Burkina Faso Cape Verde Cte d'Ivoire The Gambia Ghana Guinea Guinea-Bissau Liberia Mali Mauritania Niger Nigeria Senegal Sierra Leone Togo

                                  
                                


                                
                                  	[image: ]

                                  	
                                    North Africa

                                  

                                  	
                                    Algeria Egypt1 Libya Mauritania Morocco Sudan Tunisia Western Sahara

                                  
                                


                                
                                  	[image: ]

                                  	
                                    Central Africa

                                  

                                  	
                                    Angola Burundi Cameroon Central African Republic Chad Democratic Republic of the Congo Equatorial Guinea Gabon Republic of the Congo Rwanda So Tom and Prncipe

                                  
                                


                                
                                  	[image: ]

                                  	
                                    East Africa

                                  

                                  	
                                    Burundi Comoros Djibouti Eritrea Ethiopia Kenya Madagascar Malawi Mauritius Mozambique Rwanda Seychelles Somalia Tanzania Uganda Zambia Zimbabwe

                                  
                                


                                
                                  	[image: ]

                                  	
                                    Southern Africa

                                  

                                  	
                                    Botswana Lesotho Namibia South Africa Swaziland

                                  
                                


                                
                                  	Dependencies

                                  	British Indian Ocean Territory(UK) Canary Islands(Spain) Ceuta(Spain) Madeira(Portugal) Mayotte(France) Melilla(Spain) Runion(France) St.Helena2(UK) Socotra(Yemen)
                                


                                
                                  	Unrecognized

                                  	Puntland Somaliland SahrawiArabDemocraticRepublic
                                


                                
                                  	

                                  	
                                    1 Partly in Asia. 2Includes the dependencies of Ascension Island and Tristan da Cunha.

                                  
                                

                              

                            

                          
                        

                      

                    
                  

                


                
                  
                    	
                      
                        
                          	
                            
Southern African Development Community (SADC)
                          
                        


                        
                          	
                        


                        
                          	
                            
                              Angola Botswana DemocraticRepublic of theCongo Lesotho Madagascar Malawi Mauritius Mozambique Namibia Seychelles SouthAfrica Swaziland Tanzania Zambia Zimbabwe
                            

                          

                          	[image: Flag of the SADC]
                        

                      

                    
                  

                


                
                  
                    	
                      
                        
                          	
                            
African Union (AU)
                          
                        


                        
                          	
                        


                        
                          	
                            
                              Algeria Angola Benin Botswana Burkina Faso Burundi Cameroon Cape Verde Central African Republic Chad Comoros Democratic Republic of the Congo Republic of the Congo Cte d'Ivoire Djibouti Egypt Eritrea Ethiopia Equatorial Guinea Gabon The Gambia Ghana Guinea Guinea-Bissau Kenya Lesotho Liberia Libya Madagascar Malawi Mali Mauritania Mauritius Mozambique Namibia Niger Nigeria Rwanda Sahrawi Arab Democratic Republic So Tom and Prncipe Senegal Seychelles Sierra Leone Somalia South Africa Sudan Swaziland Tanzania Togo Tunisia Uganda Zambia Zimbabwe

                            

                          

                          	[image: Flag of the African Union]
                        

                      

                    
                  

                


                
                  
                    	
                      
                        
                          	
                            
Niger-Congo-speaking nations
                          
                        


                        
                          	
                        


                        
                          	
                            


                            
                              
                                	
                                  
                                    
                                  
Kordofanian
                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    [image: Flag of Sudan]Sudan
                                  

                                
                              

                            

                          
                        


                        
                          	
                        


                        
                          	
                            


                            
                              
                                	
                                  
                                    
                                  
Mande
                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    
                                      
                                        	

                                        	
                                          
                                            [image: Flag of Guinea]Guinea

                                          

                                        

                                        	
                                          
                                            [image: Flag of Mali]Mali

                                          

                                        

                                        	
                                          
                                            [image: Flag of Senegal]Senegal

                                          

                                        

                                        	
                                          
                                            [image: Flag of Liberia]Liberia

                                          

                                        

                                        	
                                          
                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Nigeria]Nigeria

                                          

                                        

                                        	
                                          
                                            [image: Flag of Benin]Benin

                                          

                                        

                                        	
                                          
                                            [image: Flag of Togo]Togo


                                          

                                        
                                      

                                    

                                  

                                
                              

                            

                          
                        


                        
                          	
                        


                        
                          	
                            


                            
                              
                                	
                                  
                                    
                                  
Atlantic-Congo
                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    
                                      
                                        	

                                        	
                                          
                                            Atlantic

                                            [image: Flag of Nigeria]Nigeria

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Chad]Chad

                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Mali]Mali

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Mali]Mali

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Senegal]Senegal

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Togo]Togo

                                          

                                        
                                      

                                    

                                  

                                
                              

                            

                          
                        


                        
                          	
                        


                        
                          	
                            


                            
                              
                                	
                                  
                                    
                                  
Volta-Congo
                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    
                                      
                                        	

                                        	
                                          
                                            Senufo

                                            [image: Flag of Benin]Benin

                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Mali]Mali

                                          

                                        

                                        	
                                          
                                            Gur

                                            [image: Flag of Burkina Faso]Burkina Faso

                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Togo]Togo

                                          

                                        

                                        	
                                          
                                            Adamawa-Ubangi

                                            [image: Flag of Nigeria]Nigeria

                                          

                                        

                                        	
                                          
                                            Kru

                                            [image: Flag of Burkina Faso]Burkina Faso

                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Liberia]Liberia

                                          

                                        

                                        	
                                          
                                            Kwa

                                            [image: Flag of Benin]Benin

                                            [image: Flag of C�te d'Ivoire]Cte d'Ivoire

                                            [image: Flag of Togo]Togo

                                          

                                        
                                      

                                    

                                  

                                
                              

                            

                          
                        


                        
                          	
                        


                        
                          	
                            


                            
                              
                                	
                                  
                                    
                                  
Benue-Congo
                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    
                                      
                                        	

                                        	
                                          
                                            Bantu

                                            [image: Flag of Nigeria]Nigeria

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Kenya]Kenya

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Namibia]Namibia

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Swaziland]Swaziland

                                          

                                        

                                        	
                                          
                                            

                                            [image: Flag of Zimbabwe]Zimbabwe

                                          

                                        
                                      

                                    

                                  

                                
                              

                            


                            CAR = Central African RepublicDRC = Democratic Republic of the Congo

                          
                        

                      

                    
                  

                


                
                  
                    	
                      
                        
                          	
                            
Commonwealth of Nations
                          
                        


                        
                          	
                        


                        
                          	Sovereign states

                          	
                            
                              Antigua and Barbuda Australia Bahamas Bangladesh Barbados Belize Botswana Brunei Cameroon Canada Cyprus Dominica Fiji The Gambia Ghana Grenada Guyana India Jamaica Kenya Kiribati Lesotho Malawi Malaysia Maldives Malta Mauritius Mozambique Namibia Nauru New Zealand Nigeria Pakistan Papua New Guinea St. Kitts and Nevis St. Lucia St. Vincent and the Grenadines Samoa Seychelles Sierra Leone Singapore Solomon Islands South Africa Sri Lanka Swaziland Tanzania Tonga Trinidad and Tobago Tuvalu Uganda United Kingdom Vanuatu Zambia

                            

                          

                          	
                            
                              [image: Flag of the Commonwealth of Nations]
                            

                          
                        


                        
                          	
                        


                        
                          	Dependencies

                          	
                            


                            
                              
                                	
                                  
                                    Australia
                                  

                                

                                	
                                  
                                    Ashmore and Cartier Islands Australian Antarctic Territory Christmas Island Cocos (Keeling) Islands Coral Sea Islands Heard Island and McDonald Islands Norfolk Island

                                  

                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    New Zealand
                                  

                                

                                	
                                  
                                    Cook Islands Niue Ross Dependency Tokelau

                                  

                                
                              


                              
                                	
                              


                              
                                	
                                  
                                    United Kingdom
                                  

                                

                                	
                                  
                                    Akrotiri and Dhekelia Anguilla Bermuda British Antarctic Territory British Indian Ocean Territory British Virgin Islands Cayman Islands Falkland Islands Gibraltar Guernsey Isle of Man Jersey Montserrat Pitcairn Islands St. Helena (including Ascension Island and Tristan da Cunha) South Georgia and the South Sandwich Islands Turks and Caicos Islands

                                  

                                
                              

                            

                          
                        

                      

                    
                  

                


                

              
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Malawi"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Malaysia


        
          

          
            
              	Malaysia
            


            
              	
                
                  
                    	[image: Flag of Malaysia]

                    	[image: Coat of Arms of Malaysia]
                  


                  
                    	Flag
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              	Motto:"Bersekutu Bertambah Mutu"

              "Unity Is Strength"1
            


            
              	Anthem: Negaraku

              "My Country"1
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              	Capital

              (and largest city)

              	Kuala Lumpur

            


            
              	Official languages

              	Malay2
            


            
              	Demonym

              	Malaysian
            


            
              	Government

              	Federal constitutional monarchy and Parliamentary democracy
            


            
              	-

              	Yang di-Pertuan Agong

              	Mizan Zainal Abidin
            


            
              	-

              	Prime Minister

              	Abdullah Ahmad Badawi
            


            
              	Independence
            


            
              	-

              	from the United Kingdom ( Malaya only)

              	

              31 August 1957
            


            
              	-

              	Federation (with Sabah, Sarawak and Singapore4)

              	

              16 September 1963
            


            
              	Area
            


            
              	-

              	Total

              	329,847km( 67th)

              127,355 sqmi
            


            
              	-

              	Water(%)

              	0.3
            


            
              	Population
            


            
              	-

              	Feb 2008estimate

              	27,496,000( 43rd)
            


            
              	-

              	2000census

              	24,821,286
            


            
              	-

              	Density

              	83/km( 110th)

              216/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$357.9 billion( 29th)
            


            
              	-

              	Per capita

              	$14,400( 57th)
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	$165 billion( 41st)
            


            
              	-

              	Per capita

              	$6,648( 63rd)
            


            
              	Gini(2002)

              	46.1
            


            
              	HDI(2007)

              	▲ 0.811(high)( 63rd)
            


            
              	Currency

              	Ringgit (RM) ( MYR)
            


            
              	Time zone

              	MST ( UTC+8)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+8)
            


            
              	Internet TLD

              	.my
            


            
              	Calling code

              	+60
            


            
              	1

              	Malaysian Flag and Crest from www.gov.my.
            


            
              	2

              	The current terminology as per government policy is Bahasa Malaysia (literally Malaysian language) ref but legislation continues to refer to the official language as Bahasa Melayu (literally Malay language).
            


            
              	3

              	Putrajaya is the primary seat of government.
            


            
              	4

              	Singapore became an independent country on 9 August 1965.
            

          


          Malaysia (pronounced /məˈleɪʒə/ or /məˈleɪziə/) is a country that consists of thirteen states and three federal territories in Southeast Asia with a total landmass of 329,847square kilometres (127,355sqmi). The capital city is Kuala Lumpur, while Putrajaya is the seat of the federal government. The population stands at over 25 million. The country is separated into two regions  Peninsular Malaysia and Malaysian Borneo  by the South China Sea. Malaysia borders Thailand, Indonesia, Singapore, Brunei and the Philippines. The country is located near the equator and experiences a tropical climate. Malaysia is headed by the Yang di-Pertuan Agong and politically led by a Prime Minister. The government is closely modeled after the Westminster parliamentary system.


          Malaysia as a unified state did not exist until 1963. Previously, a set of colonies were established by the United Kingdom from the late eighteenth century, and the western half of modern Malaysia was composed of several separate kingdoms. This group of colonies was known as British Malaya until its dissolution in 1946, when it was reorganized as the Federation of Malaya and later recognized as an independent nation in 1957. Singapore, Sarawak, British North Borneo and the Federation of Malaya joined to form Malaysia on 16 September 1963. The early years of the new union were marred by an armed conflict with Indonesia and the expulsion of Singapore. The Southeast Asian nation experienced an economic boom and underwent rapid development during the late 20th century. With a GDP per capita standing at USD13,000, it has, from time to time, been considered a newly industrialized country. As one of three countries that control the Strait of Malacca, international trade plays a large role in its economy. At one time, it was the largest producer of tin, rubber and palm oil in the world. Manufacturing has a large influence in the country's economy.


          The Malays form the majority of the population. Some Malays are of Arab descent and there are sizable Chinese and Indian communities. Islam is the largest as well as the official religion of the federation. The Malay language is the official language. Malay was originally written in Jawi, based on Arabic script, but nowadays, the Roman alphabet (Rumi) is more often used.


          Malaysia is a founding member of the Association of Southeast Asian Nations and participates in many international organizations such as the United Nations. As a former British colony, it is also a member of the Commonwealth of Nations. It is also a member of the Developing 8 Countries.


          


          Etymology
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              The word Malaysia is visible on a 1914 map published in Chicago, United States.
            

          


          The name "Malaysia" was adopted in 1963 when the Federation of Malaya, Singapore, North Borneo and Sarawak formed a 14-state federation. However the name itself had been vaguely used to refer to areas in Southeast Asia prior to that. A map published in 1914 in Chicago has the word Malaysia printed on it referring to certain territories within the Malay Archipelago. The Philippines once contemplated naming their state "Malaysia", but Malaysia adopted the name first in 1963 before the Philippines could act further on the matter. Other names were contemplated for the 1963 federation. Among them was Langkasuka ( Langkasuka was an old kingdom located at the upper section of the Malay Peninsula in the first millennium of the common era).


          Even farther back into history, the English ethnologist George Samuel Windsor Earl in volume IV of Journal of the Indian Archipelago and Eastern Asia in 1850 proposed to name the islands of Indonesia as Melayunesia or Indunesia though he favored the former.


          


          History


          


          Prehistory


          Archaeological remains have been found throughout Peninsular Malaysia, Sabah and Sarawak. The Semang have a deep ancestry within the Malay Peninsula, dating to the initial settlement from Africa over 50,000 years ago. The Senoi appear to be a composite group, with approximately half of the maternal lineages tracing back to the ancestors of the Semang and about half to Indochina. This is in agreement with the suggestion that they represent the descendants of early Austronesian speaking agriculturalists, who brought both their language and their technology to the southern part of the peninsula approximately 5,000 years ago and coalesced with the indigenous population. The Aboriginal Malays are more diverse, and although they show some connections with island Southeast Asia, some also have an ancestry in Indochina around the time of the Last Glacial Maximum, followed by an early-Holocene dispersal through the Malay Peninsula into island Southeast Asia.


          


          Early history


          Ptolemy showed the Malay Peninsula on his early map with a label that translates as "Golden Chersonese", the Straits of Malacca were referred to as "Sinus Sabaricus". From the mid to the late first millennium, much of the Peninsula as well as the Malay Archipelago were under the influence of Srivijaya.


          There were numerous Malay kingdoms in the 2nd and 3rd century CEas many as 30 according to Chinese sources. Kedahknown as Kedaram, Cheh-Cha (according to I-Ching) or Kataha, in ancient Pallava or Sanskritwas in the direct route of invasions of Indian traders and kings. Rajendra Chola, Tamil Emperor who is now thought to have laid Kota Gelanggi to waste, put Kedah to heel in 1025 but his successor, Vir Rajendra Chola, had to put down a Kedah rebellion to overthrow the invaders. The coming of the Chola reduced the majesty of Srivijaya which had exerted influence over Kedah and Pattani and even as far as Ligor.


          The Buddhist kingdom of Ligor took control of Kedah shortly after, and its King Chandrabhanu used it as a base to attack Sri Lanka in the 11th century, an event noted in a stone inscription in Nagapattinum in Tamil Nadu and in the Sri Lankan chronicles, Mahavamsa. During the first millennium, the people of the Malay Peninsula adopted Hinduism and Buddhism and the use of the Sanskrit language until they eventually converted to Islam.
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              A Famosa in Malacca. It was built by the Portuguese in the 15th century.
            

          


          There are reports of other areas older than Kedahthe ancient kingdom of Gangga Negara, around Beruas in Perak, for instance, pushes Malaysian history even further into antiquity. If that is not enough, a Tamil poem, Pattinapillai, of the second century CE, describes goods from Kadaram heaped in the broad streets of the Chola capital. A seventh century Sanskrit drama, Kaumudhimahotsva, refers to Kedah as Kataha-nagari. The Agnipurana also mentions a territory known as Anda-Kataha with one of its boundaries delineated by a peak, which scholars believe is Gunung Jerai. Stories from the Katasaritasagaram describe the elegance of life in Kataha.
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          In the early 15th century, the Malacca Sultanate was established under a dynasty founded by Parameswara or Sultan Iskandar Shah, a prince from Palembang with bloodline related to the royal house of Srivijaya, who fled from Temasek (now Singapore). Parameswara decided to establish his kingdom in Malacca after witnessing an astonishing incident where a white mouse deer kicked one of his hunting dogs into a nearby river. He took this show of bravery by the mouse deer as a good sign and named his kingdom "Melaka" after the tree under which he was resting at the time. At its height, the sultanate controlled the areas which are now Peninsular Malaysia, southern Thailand ( Patani), and the eastern coast of Sumatra. It existed for more than a century, and within that time period Islam spread to most of the Malay Archipelago. Malacca was the foremost trading port at the time in Southeast Asia.


          The first evidence of Islam in the Malay Peninsula dates from the 14th century in Terengganu, but according to the Kedah Annals, the 9th sultan of Kedah, Maharaja Derbar Raja, converted to Islam and changed his name to Sultan Muzaffar Shah. In 1511, Malacca was conquered by Portugal, which established a colony there. The sons of the last Sultan of Malacca established two sultanates elsewhere in the peninsulathe Sultanate of Perak to the north, and the Sultanate of Johor (originally a continuation of the old Malacca sultanate) to the south. After the fall of Malacca, three nations struggled for the control of Malacca Strait: the Portuguese (in Malacca), the Sultanate of Johor, and the Sultanate of Aceh. This conflict went on until 1641, when the Dutch (allied to the Sultanate of Johor) gained control of Malacca.


          


          British arrival


          Britain established its first colony in the Malay peninsula in 1786, with the lease of the island of Penang to the British East India Company by the Sultan of Kedah. In 1824, the British took control of Malacca following the Anglo-Dutch Treaty of 1824 which divided the Malay Archipelago between Britain and the Netherlands, with Malaya in the British zone. In 1826, Britain established the crown colony of the Straits Settlements, uniting its three possessions in Malaya: Penang, Malacca and Singapore. The Straits Settlements were administered under the East India Company in Kolkata until 1867, when they were transferred to the Colonial Office in London.


          During the late 19th century, many Malay states decided to obtain British help in settling their internal conflicts. The commercial importance of tin mining in the Malay states to merchants in the Straits Settlements led to British government intervention in the tin-producing states in the Malay Peninsula. British gunboat diplomacy was employed to bring about a peaceful resolution to civil disturbances caused by Chinese gangsters and Malay gangsters, and the Pangkor Treaty of 1874 paved the way for the expansion of British influence in Malaya. By the turn of the 20th century, the states of Pahang, Selangor, Perak, and Negeri Sembilan, known together as the Federated Malay States (not to be confused with the Federation of Malaya), were under the de facto control of British Residents appointed to advise the Malay rulers. The British were "advisers" in name, but in reality they exercised substantial influence over the Malay rulers.


          


          The remaining five states in the peninsula, known as the Unfederated Malay States, while not directly under rule from London, also accepted British advisers around the turn of the 20th century. Of these, the four northern states of Perlis, Kedah, Kelantan and Terengganu had previously been under Siamese control. The other unfederated state, Johor, was the only state which managed to preserve its independence throughout most of the 19th century. Sultan Abu Bakar of Johor and Queen Victoria were personal acquaintances, and recognized each other as equals. It was not until 1914 that Sultan Abu Bakar's successor, Sultan Ibrahim accepted a British adviser.


          On the island of Borneo, Sabah was governed as the crown colony of British North Borneo, while Sarawak was acquired from Brunei as the personal kingdom of the Brooke family, who ruled as White Rajahs.


          Following the Japanese Invasion of Malaya its occupation during World War II, popular support for independence grew. Post-war British plans to unite the administration of Malaya under a single crown colony called the Malayan Union foundered on strong opposition from the Malays, who opposed the emasculation of the Malay rulers and the granting of citizenship to the ethnic Chinese. The Malayan Union, established in 1946 and consisting of all the British possessions in Malaya with the exception of Singapore, was dissolved in 1948 and replaced by the Federation of Malaya, which restored the autonomy of the rulers of the Malay states under British protection.


          During this time, rebels under the leadership of the Malayan Communist Party launched guerrilla operations designed to force the British out of Malaya. The Malayan Emergency, as it was known, lasted from 1948 to 1960, and involved a long anti-insurgency campaign by Commonwealth troops in Malaya. Although the insurgency quickly stopped there was still a presence of Commonwealth troops, with the backdrop of the Cold War. Against this backdrop, independence for the Federation within the Commonwealth was granted on 31 August 1957.


          


          Post independence


          In 1963, Malaya along with the then-British crown colonies of Sabah (British North Borneo), Sarawak and Singapore, formed Malaysia. The Sultanate of Brunei, though initially expressing interest in joining the Federation, withdrew from the planned merger due to opposition from certain segments of its population as well as arguments over the payment of oil royalties and the status of the Sultan in the planned merger.
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          The early years of independence were marred by conflict with Indonesia (Konfrontasi) over the formation of Malaysia, Singapore's eventual exit in 1965, and racial strife in the form of racial riots in 1969. The Philippines also made an active claim on Sabah in that period based upon the Sultanate of Brunei's cession of its north-east territories to the Sulu Sultanate in 1704. The claim is still ongoing. After the 13 May racial riots of 1969, the controversial New Economic Policyintended to increase proportionately the share of the economic pie of the bumiputras ("indigenous people", which includes the majority Malays, but not always the indigenous population) as compared to other ethnic groupswas launched by Prime Minister Abdul Razak. Malaysia has since maintained a delicate ethno-political balance, with a system of government that has attempted to combine overall economic development with political and economic policies that promote equitable participation of all races.


          Between the 1980s and the mid 1990s, Malaysia experienced significant economic growth under the premiership of Mahathir bin Mohamad. The period saw a shift from an agriculture-based economy to one based on manufacturing and industry in areas such as computers and consumer electronics. It was during this period, too, that the physical landscape of Malaysia has changed with the emergence of numerous mega-projects. The most notable of these projects are the Petronas Twin Towers (at the time the tallest building in the world), KL International Airport (KLIA), North-South Expressway, the Sepang F1 Circuit, the Multimedia Super Corridor (MSC), the Bakun hydroelectric dam and Putrajaya, a new federal administrative capital.


          In the late 1990s, Malaysia was shaken by the Asian financial crisis as well as political unrest caused by the sacking of the deputy prime minister Dato' Seri Anwar Ibrahim. In 2003, Dr Mahathir, Malaysia's longest serving prime minister, retired in favour of his deputy, Abdullah Ahmad Badawi. On November 2007 Malaysia was rocked by two anti-government rallies. The 2007 Bersih Rally numbering 40,000 strong was held in Kuala Lumpur, Malaysia, on November 10 campaigning for electoral reform. It was precipitated by allegations of corruption and discrepancies in the Malaysian election system that heavily favour the ruling political party, Barisan Nasional, which has been in power since Malaysia achieved its independence in 1957. The 2007 HINDRAF rally was held in Kuala Lumpur on 25 November. The rally organizer, the Hindu Rights Action Force, had called the protest over alleged discriminatory policies which favour ethnic Malays. The crowd was estimated to be between 5,000 to 30,000. In both cases the government and police were heavy handed and tried to prevent the gatherings from taking place.


          


          Government and politics


          
            [image: The Parliament building, symbol of democracy in Malaysia.]

            
              The Parliament building, symbol of democracy in Malaysia.
            

          


          
            [image: Malaysia PM's office, Putrajaya]

            
              Malaysia PM's office, Putrajaya
            

          


          Malaysia is a federal constitutional elective monarchy. The federal head of state of Malaysia is the Yang di-Pertuan Agong, commonly referred to as the King of Malaysia. The Yang di-Pertuan Agong is elected to a five-year term among the nine hereditary Sultans of the Malay states; the other four states, which have titular Governors, do not participate in the selection.


          The system of government in Malaysia is closely modeled on that of Westminster parliamentary system, a legacy of British colonial rule. In practice however, more power is vested in the executive branch of government than in the legislative, and the judiciary has been weakened by sustained attacks by the government during the Mahathir era. Since independence in 1957, Malaysia has been governed by a multi-party coalition known as the Barisan Nasional (formerly known as the Alliance).


          Legislative power is divided between federal and state legislatures. The bicameral parliament consists of the lower house, the House of Representatives or Dewan Rakyat (literally the "Chamber of the People") and the upper house, the Senate or Dewan Negara (literally the "Chamber of the Nation"). The 222-member House of Representatives are elected from single-member constituencies that are drawn based on population for a maximum term of five years. All 70 Senators sit for three-year terms; 26 are elected by the 13 state assemblies, two representing the federal territory of Kuala Lumpur, one each from federal territories of Labuan and Putrajaya, and 40 are appointed by the king. Besides the Parliament at the federal level, each state has a unicameral state legislative chamber ( Malay: Dewan Undangan Negeri) whose members are elected from single-member constituencies. Parliamentary elections are held at least once every five years, with the last general election being in March 2008. The cabinet is chosen from among members of both houses of Parliament and is responsible to that body.


          State governments are led by Chief Ministers ( Menteri Besar in Malay states or Ketua Menteri in states without hereditary rulers), who is a state assembly member from the majority party in the Dewan Undangan Negeri. In each of the states with a hereditary ruler, the Chief Minister is required to be a Malay Muslim, although this rule is subject the rulers' discretions.


          


          Citizenship


          Most Malaysians are granted citizenship by lex soli. All Malaysians are Federal citizens with no formal citizenships within the individual states, except for the states of Sabah and Sarawak and the federal territory of Labuan in East Malaysia, where state citizenship is a privilege and distinguishable from the Peninsula. Every citizen is issued a biometric smart chip identity card, known as MyKad, at the age of 12, and must carry the card at all times. A citizen is required to present his or her identity card to the police, or in the case of an emergency, to any military personnel, to be identified. If the card cannot be produced immediately, the person technically has 24 hours under the law to produce it at the nearest police station.


          


          Administrative divisions
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          Administratively, Malaysia consists of 13 states (11 in Peninsular Malaysia and 2 in Malaysian Borneo) and 3 federal territories.


          


          Geography
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          The two distinct parts of Malaysia, separated from each other by the South China Sea, share a largely similar landscape in that both West and East Malaysia feature coastal plains rising to often densely forested hills and mountains, the highest of which is Mount Kinabalu at 4,095.2 metres (13,435.7 ft) on the island of Borneo. The local climate is equatorial and characterized by the annual southwest (April to October) and northeast (October to February) monsoons.


          Tanjung Piai, located in the southern state of Johor, is the southernmost tip of continental Asia.


          The Strait of Malacca, lying between Sumatra and Peninsular Malaysia, is arguably the most important shipping lane in the world.


          Putrajaya is the newly created administrative capital for the federal government of Malaysia, aimed in part to ease growing congestion within Malaysia's capital city, Kuala Lumpur. Kuala Lumpur remains the seat of parliament, as well as the commercial and financial capital of the country. Other major cities include George Town, Ipoh, Johor Bahru, Kuching, Kota Kinabalu, Miri, Alor Star, Malacca Town, and Klang.


          


          Demographics
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          Malaysia's population comprises many ethnic groups, with the Malays and other bumiputra groups in Sabah and Sarawak making up the majority, at 65% of the population. By constitutional definition, Malays are Muslims who practice Malay customs (adat) and culture. Therefore, technically, a Muslim of any race who practices Malay customs and culture can be considered a Malay and have equal rights when it comes to Malay rights as stated in the constitution. Non-Malay bumiputra groups make up more than half of the state of Sarawak's population (of which 30% are Ibans), and close to 60% of Sabah's population (of which 18% are Kadazan-Dusuns, and 17% are Bajaus). There also exist aboriginal groups in much smaller numbers on the Peninsula, where they are collectively known as Orang Asli.


          26% of the population are Malaysians of Chinese descent, while Malaysians of Indian descent comprise 8% of the population. The majority of the Indian community are Tamils but various other groups are also present, including Malayalis, Punjabis and Gujaratis. Other Malaysians also include those whose origin, inter alia, can be traced to the Middle East, Thailand and Indonesia. Europeans and Eurasians include British who settled in Malaysia since colonial times, and a strong Portuguese community in Malacca. A small number of Cambodians and Vietnamese also settled in Malaysia as Vietnam War refugees.


          Population distribution is uneven, with some 20 million residents concentrated on the Malay Peninsula, while East Malaysia is relatively less populated. Due to the rise in labour intensive industries, Malaysia has 10 to 20% foreign workers with the uncertainty due in part to the large number of illegal workers, mostly Indonesian. There are a million legal foreign workers and perhaps another million unauthorized foreigners. The state of Sabah alone has nearly 25% of its 2.7 million population listed as illegal foreign workers in the last census. However, this figure of 25% is thought to be less than half the figure speculated by NGOs.


          Additionally, according to the World Refugee Survey 2008, published by the U.S. Committee for Refugees and Immigrants, Malaysia hosts a population of refugees and asylum seekers numbering approximately 155,700. Of this population, approximately 70,500 refugees and asylum seekers are from the Philippines, 69,700 from Myanmar, and 21,800 from Indonesia. The U.S. Committee for Refugees and Immigrants named Malaysia as one of the Ten Worst Places for Refugees on account of the country's discriminatory practices toward refugees. Malaysian officials are reported to have turned deportees directly over to human smugglers in 2007, and Malaysia employs the RELA, a volunteer militia, to enforce its immigration law.


          


          Religion


          
            [image: Masjid Ubudiah is a well-known historical mosque in Kuala Kangsar.]

            
              Masjid Ubudiah is a well-known historical mosque in Kuala Kangsar.
            

          


          
            [image: Christ Church in Malacca Town was constructed in the 18th century by the Dutch.]

            
              Christ Church in Malacca Town was constructed in the 18th century by the Dutch.
            

          


          Malaysia is a multi-religious society and Islam is the official religion. According to the Population and Housing Census 2000 figures, approximately 60.4 percent of the population practiced Islam; 19.2 percent Buddhism; 9.1 percent Christianity; 6.3 percent Hinduism; and 2.6 percent traditional Chinese religions. The remaining 2 percent was accounted for by other faiths, including Animism and Sikhism. Until the twentieth century, most practiced traditional beliefs, which arguably still linger on to a greater degree than Malaysian officialdom is prepared to acknowledge.


          Although the Malaysian constitution theoretically guarantees religious freedom, in practice the situation is restricted. All ethnic Malays are Muslim as defined in the Malaysian constitution. Additionally, all non-Muslims who marry a Muslim must renounce their religion and convert to Islam. Meanwhile, non-Muslims experience restrictions in activities such as construction of religious buildings and the celebration of certain religious events in some states. Muslims are obliged to follow the decisions of Sharia courts when it comes to matters concerning their religion. The jurisdiction of Sharia court is limited only to Muslims over matters of Faith and Obligations as a Muslim, which includes marriage, inheritance, apostasy, conversion, and custody among others. No other criminal or civil offences are under the jurisdiction of the Sharia Courts. As a rule, the Civil Courts cannot overrule any decision made by the Sharia Courts - not even the Federal Court. The Sharia Courts have a similar hierarchy to the Civil Courts.


          


          Education
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          Education in Malaysia is monitored by the federal government Ministry of Education.


          Most Malaysian children start schooling between the ages of three to six, in kindergarten. Most kindergartens are run privately, but there are a few government-operated kindergartens.


          Children begin primary schooling at the age of seven for a period of six years. There are two major types of government-operated or government-assisted primary schools. They are the national schools (Sekolah Kebangsaan) which use Malay as the medium of instruction, and the national-type schools (Sekolah Jenis Kebangsaan) which use either Chinese or Tamil as the medium of instruction. Before progressing to the secondary level of education, students in Year 6 used to be required to sit for the Ujian Pencapaian Sekolah Rendah (UPSR), or Primary School Assessment Examination. An exam called Penilaian Tahap Satu (PTS), First Level Assessment, was used to measure the ability of bright students, and to allow them to move from Year 3 to 5, skipping Year 4. However, this exam was removed in 2001.


          Secondary education in government secondary schools lasts for five years. Government secondary schools use Malay as the main medium of instruction. The only exceptions are the Maths and Science subjects as well as languages other than Malay. At the end of the third year or Form Three, students sit for the Penilaian Menengah Rendah (PMR), Lower Secondary Assessment. The combination of subjects available to Form 4 students vary from one school to another. In the last year (Form 5), students sit for Sijil Pelajaran Malaysia (SPM), Malaysian Certificate of Education, which is equivalent to the British Ordinary or 'O' Levels (now referred to as GCSE). The oldest in Malaysia is Penang Free School. Penang Free School is also the oldest school in South East Asia.


          Mathematics and Science subjects in government primary and secondary schools such as Biology, Physics, and Chemistry are taught in English. The reasoning was that students would no longer be hindered by the language barrier during their tertiary education in fields such as medicine and engineering.


          There are also 60 Chinese Independent High Schools in Malaysia, where most subjects are taught in Chinese. Chinese Independent High Schools are monitored and standardised by the United Chinese School Committees' Association of Malaysia (UCSCAM, more commonly referred to by its Chinese name, Dong Zong 董总), however, unlike government schools, every independent school is free to make its own decisions. Studying in independent schools takes 6 years to complete, divided into Junior Middle (3 years) and Senior Middle (3 years). Students sit for a standardised test by Dong Zong known as the Unified Examination Certificate (UEC) in Junior Middle 3 (equivalent to PMR) and Senior Middle 3 (equivalent to AO level). A number of independent schools conduct classes in Malay and English in addition to Chinese, enabling the students to sit for the PMR and SPM as well.


          Malaysia's secondary schools are grouped into a few types, namely national schools which include daily schools and religious schools, Chinese independent schools, technical schools, residential schools, Mara Junior Science College and private-funding schools such as religious schools, international schools and private schools.


          Students who wish to enter public universities must complete one and a half more years of secondary schooling in Form Six and sit for the Sijil Tinggi Persekolahan Malaysia (STPM), Malaysian Higher School Certificate; equivalent to the British Advanced or 'A' levels.


          As for tertiary education, there are public universities such as University of Malaya, Universiti Sains Malaysia and Universiti Kebangsaan Malaysia. In addition, five international reputable universities have set up their branch campuses in Malaysia since 1998. A branch campus can be seen as an off-shore campus of the foreign university, which offers the same courses and awards as the main campus. Both local and international students can acquire these identical foreign qualifications in Malaysia for a cheaper price. The foreign university branch campuses in Malaysia are: Monash University Malaysia Campus, Curtin University of Technology Sarawak Campus, Swinburne University of Technology Sarawak Campus and University of Nottingham Malaysia Campus.


          Students also have the option of enrolling in private colleges after secondary studies. Most colleges have educational links with overseas universities especially in the United States, the United Kingdom and Australia. Malaysian students abroad study mostly in the UK, United States, Australia, New Zealand, Canada, Singapore, and Japan.


          In addition to the National Curriculum, Malaysia has many international schools. International schools offer students the opportunity to study the curriculum of another country. These schools mainly cater to the growing expatriate population in the country. International schools include: the Australian International School, Malaysia (Australian curriculum), The Alice Smith School (British Curriculum), elc International school (British Curriculum), The Garden International School (British Curriculum), Lodge International School (British Curriculum), The International School of Kuala Lumpur (International Baccalaureate and American Curriculum), The Japanese School of Kuala Lumpur (Japanese Curriculum), The International School of Penang (International Baccalaureate and British Curriculum), Lyce Franais de Kuala Lumpur (French Curriculum) amongst others.


          


          Healthcare


          Malaysian society places importance on the expansion and development of health care, putting 5% of the government social sector development budget into public health carean increase of more than 47% over the previous figure. This has meant an overall increase of more than RM 2 billion. With a rising and aging population, the Government wishes to improve in many areas including the refurbishment of existing hospitals, building and equipping new hospitals, expansion of the number of polyclinics, and improvements in training and expansion of telehealth. Over the last couple of years they have increased their efforts to overhaul the systems and attract more foreign investment.


          The Malaysian health care system requires doctors to perform a compulsory three years service with public hospitals to ensure the manpower of these hospitals is maintained. Recently foreign doctors have also been encouraged to take up employment here. There is still, however, a compound shortage of medical workforce, especially that of highly trained specialists resulting in certain medical care and treatment only available in large cities. Recent efforts to bring many facilities to other towns have been hampered by lack of expertise to run the available equipment made ready by investments.


          The majority of private hospitals are in urban areas and, unlike many of the public hospitals, are equipped with the latest diagnostic and imaging facilities. Private hospitals have not generally been seen as an ideal investmentit has often taken up to ten years before companies have seen any profits. However, the situation has now changed and companies are now looking into this area again, particularly in view of the increasing interest by foreigners in coming to Malaysia for medical care and the recent government focus to develop the health tourism industry.


          Currently, private Malaysia Hospitals are looking at international healthcare accreditation, which may be Australian, British or American sourced.


          


          Economy


          See Also: Gas Subsidies


          The Malay Peninsula and indeed Southeast Asia has been a centre of trade for centuries. Various items such as porcelain and spices were actively traded even before Malacca and Singapore rose to prominence.
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          In the 17th century, they were found in several Malay states. Later, as the British started to take over as administrators of Malaya, rubber and palm oil trees were introduced for commercial purposes. Over time, Malaya became the world's largest major producer of tin, rubber, and palm oil. These three commodities, along with other raw materials, firmly set Malaysia's economic tempo well into the mid-20th century.


          Instead of relying on the local Malays as a source of labour, the British brought in Chinese and Indians to work on the mines and plantations. Although many of them returned to their respective home countries after their agreed tenure ended, some remained in Malaysia and settled permanently.


          As Malaya moved towards independence, the government began implementing economic five-year plans, beginning with the First Malayan Five Year Plan in 1955. Upon the establishment of Malaysia, the plans were re-titled and renumbered, beginning with the First Malaysia Plan in 1965.


          In 1970s, Malaysia began to imitate the four Asian Tiger economies (Taiwan, South Korea, Hong Kong and Singapore) and committed itself to a transition from being reliant on mining and agriculture to an economy that depends more on manufacturing. With Japanese investment, heavy industries flourished and in a matter of years, Malaysian exports became the country's primary growth engine. Malaysia consistently achieved more than 7% GDP growth along with low inflation in the 1980s and the 1990s.


          During the same period, the government tried to eradicate poverty with the controversial New Economic Policy (NEP), after the May 13 Incident of racial rioting in 1969. Its main objective was the elimination of the association of race with economic function, and the first five-year plan to begin implementing the NEP was the Second Malaysia Plan. The success or failure of the NEP is the subject of much debate, although it was officially retired in 1990 and replaced by the National Development Policy (NDP). Recently much debate has surfaced once again with regards to the results and relevance of the NEP. Some have argued that the NEP has indeed successfully created a Middle/Upper Class of Malay businessmen and professionals. Despite some improvement in the economic power of Malays in general, the Malaysian government maintains a policy of discrimination that favors ethnic Malays over other racesincluding preferential treatment in employment, education, scholarships, business, access to cheaper housing and assisted savings. This special treatment has sparked envy and resentment between non-Malays and Malays.


          The Chinese control of the locally-owned sector of the country's economy, meanwhile, has been ceded largely in favour of the Bumiputras/Malays in many essential or strategic industries such as petroleum retailing, transportation, agriculture and etc. The minority of Indian descent has by and large been the most adversely affected by this policy. Indicators point to a higher incidence of crime and gang related activities among the Indians in recent years.


          The rapid economic boom led to a variety of supply problems, however. Labour shortages soon resulted in an influx of millions of foreign workers, many illegal. Cash-rich PLCs and consortia of banks eager to benefit from increased and rapid development began large infrastructure projects. This all ended when the Asian Financial Crisis hit in the fall of 1997, delivering a massive shock to Malaysia's economy.


          As with other countries affected by the crisis, there was speculative short-selling of the Malaysian currency, the ringgit. Foreign direct investment fell at an alarming rate and, as capital flowed out of the country, the value of the ringgit dropped from MYR 2.50 per USD to, at one point, MYR 4.80 per USD. The Kuala Lumpur Stock Exchange's composite index plummeted from approximately 1300 points to around 400 points in a matter of weeks. After the controversial sacking of finance minister Anwar Ibrahim, a National Economic Action Council was formed to deal with the monetary crisis. Bank Negara imposed capital controls and pegged the Malaysian ringgit at 3.80 to the US dollar. Malaysia refused economic aid packages from the International Monetary Fund (IMF) and the World Bank, however, surprising many analysts.


          In March 2005, the United Nations Conference on Trade and Development (UNCTAD) published a paper on the sources and pace of Malaysia's recovery, written by Jomo K.S. of the applied economics department, University of Malaya, Kuala Lumpur. The paper concluded that the controls imposed by Malaysia's government neither hurt nor helped recovery. The chief factor was an increase in electronics components exports, which was caused by a large increase in the demand for components in the United States, which was caused, in turn, by a fear of the effects of the arrival of the year 2000 ( Y2K) upon older computers and other digital devices.


          However, the post Y2K slump of 2001 did not affect Malaysia as much as other countries. This may have been clearer evidence that there are other causes and effects that can be more properly attributable for recovery. One possibility is that the currency speculators had run out of finance after failing in their attack on the Hong Kong dollar in August 1998 and after the Russian ruble collapsed. (See George Soros)


          Regardless of cause/effect claims, rejuvenation of the economy also coincided with massive government spending and budget deficits in the years that followed the crisis. Later, Malaysia enjoyed faster economic recovery compared to its neighbours. In many ways, however, the country has yet to recover to the levels of the pre-crisis era.


          While the pace of development today is not as rapid, it is seen to be more sustainable. Although the controls and economic housekeeping may not have been the principal reason for recovery, there is no doubt that the banking sector has become more resilient to external shocks. The current account has also settled into a structural surplus, providing a cushion to capital flight. Asset prices are now a fraction of their pre-crisis heights.


          The fixed exchange rate was abandoned in July 2005 in favour of a managed floating system within an hour of China's announcing of the same move. In the same week, the ringgit strengthened a percent against various major currencies and was expected to appreciate further. As of December 2005, however, expectations of further appreciation were muted as capital flight exceeded USD 10 billion.


          In September 2005, Sir Howard J. Davies, director of the London School of Economics, at a meeting in Kuala Lumpur, cautioned Malaysian officials that if they want a flexible capital market, they will have to lift the ban on short-selling put into effect during the crisis. In March 2006, Malaysia removed the ban on short selling. Currently, Malaysia is considered a newly industrialized country.


          


          Infrastructure
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          Malaysia has extensive roads that connect all major cities and towns on the western coast of Peninsular Malaysia. As of 2006, the total length of the Malaysian expressway network is 1471.6 kilometres (914.4 miles). The network connects all major cities and conurbations such as Klang Valley, Johor Bahru and Penang to each other. The major expressway, the North-South Expressway spans from the northern and the southern tips of Peninsular Malaysia at Bukit Kayu Hitam and Johor Bahru respectively. It is a part of the Asian Highway Network, which also connects into Thailand and Singapore.


          Roads in the East Malaysia and the eastern coast of Peninsular Malaysia are still relatively undeveloped. Those are highly curved roads passing through mountainous regions and many are still unsealed, gravel roads. This has resulted in the continued use of rivers and the necessary use of airplanes as the main or alternative mode of transportation for the interior residents.


          Train service in West Malaysia is operated by the Keretapi Tanah Melayu (Malayan Railways) and has extensive railroads that connect all major cities and towns on the peninsular, including Singapore. There is also a short railway in Sabah operated by Sabah State Railway that mainly carries freight.


          There are seaports throughout the country. The major ports are Port Klang and Port of Tanjung Pelepas in Johor. Other important ports can be found in Tanjung Kidurong, Kota Kinabalu, Kuching, Kuantan, Pasir Gudang, Penang, Miri, Sandakan and Tawau.


          Airports are also found throughout the country. Kuala Lumpur International Airport (KLIA) is the main airport of the country. Other important airports include Kota Kinabalu International Airport, Penang International Airport, Kuching International Airport, Langkawi International Airport, and Senai International Airport. There are also airports in smaller towns, as well as small domestic airstrips in rural Sabah and Sarawak. There are daily flight services between West and East Malaysia, which is the only convenient option for passengers travelling between the two parts of the country. Malaysia is the home of the first low-cost carrier in the region, AirAsia. It has Kuala Lumpur as its hub and maintains flights to Southeast Asia and China as well. In KL it operates out of the Low Cost Carrier Terminal (LCCT) in KLIA.


          The intercity telecommunication service is provided on Peninsular Malaysia mainly by microwave radio relay. International telecommunications are provided through submarine cables and satellite. One of the largest and most significant telecommunication companies in Malaysia is Telekom Malaysia (TM), providing products and services from fixed line, mobile as well as dial-up and broadband Internet access service. It has the near-monopoly of fixed line phone service in the country.


          In December 2004, Energy, Water and Communications Minister Datuk Seri Dr Lim Keng Yaik reported that only 0.85% or 218,004 people in Malaysia used broadband services. However these values are based on subscriber number, whilst household percentage can reflect the situation more accurately. This represented an increase from 0.45% in three quarters. He also stated that the government targeted usage of 5% by 2006 and doubling to 10% by 2008. Lim Keng Yaik had urged local telecommunication companies and service provider to open up the last mile and lower prices to benefit the users.


          


          Culture


          Malaysia is a multi-ethnic, multi-cultural and multilingual society. The population as of February 2007 is 26.6 million consisting of 62% Malays, 24% Chinese, 8% Indians, with other minorities and indigenous peoples (Dept of Stats. Malaysia). Ethnic tensions have been rising in recent months.


          The Malays, who form the largest community, are defined as Muslims in the Constitution of Malaysia. The Malays play a dominant role politically and are included in a grouping identified as bumiputra. Their native language is Malay (Bahasa Melayu). Malay is the national language of the country.


          In the past, Malays wrote in Sanskrit or using Sanskrit-based alphabets. After the 15th century, Jawi (a script based on Arabic) became popular. Over time, romanized script overtook Sanskrit and Jawi as the dominant script. This was largely due to the influence of the colonial education system, which taught children in romanised writing rather than in Arabic script.


          The largest non-Malay indigenous tribe is the Iban of Sarawak, who number over 600,000. Some Iban still live in traditional jungle villages in long houses along the Rajang and Lupar rivers and their tributaries, although many have moved to the cities. The Bidayuhs, numbering around 170,000, are concentrated in the southwestern part of Sarawak. The largest indigenous tribe in Sabah is the Kadazan. They are largely Christian subsistence farmers. The 140,000 Orang Asli, or aboriginal peoples, comprise a number of different ethnic communities living in Peninsular Malaysia. Traditionally nomadic hunter-gatherers and agriculturalists, many have been sedentarised and partially absorbed into modern Malaysia.


          The Chinese population in Malaysia is mostly Buddhist (of Mahayana sect) or Taoist. Chinese in Malaysia speak a variety of Chinese dialects including Mandarin Chinese, Hokkien, Cantonese, Hakka and Teochew. A large majority of Chinese in Malaysia, especially those from larger cities such as Kuala Lumpur, Petaling Jaya and Penang speak English as well. There has also been an increasing number of the present generation Chinese who consider English as their first language. Chinese have historically been dominant in the Malaysian business community.


          The Indians in Malaysia are mainly Hindu Tamils from southern India who native language is Tamil, there are also other Indian communities which is Telugu, Malayalam and Hindi-speaking, living mainly in the larger towns on the west coast of the peninsula. Many middle to upper-middle class Indians in Malaysia also speak English as a first language. A vigorous 200,000-strong Tamil Muslim community also thrives as an independent subcultural group.there are also prevalent Tamil christian communities in major cities and towns. There is also a sizable Sikh community in Malaysia of over 83,000. Most Indians originally migrated from India as traders, teachers or other skilled workers. A larger number were also part of the forced migrations from India by the British during colonial times to work in the plantation industry.


          Eurasians, Cambodians, Vietnamese, and indigenous tribes make up the remaining population. A small number of Eurasians, of mixed Portuguese and Malay descent, speak a Portuguese-based creole, called Papi Kristang. There are also Eurasians of mixed Filipino and Spanish descent, mostly in Sabah. Descended from immigrants from the Philippines, some speak Chavacano, the only Spanish-based creole language in Asia. Cambodians and Vietnamese are mostly Buddhists (Cambodians of Theravada sect and Vietnamese, Mahayana sect).


          Malaysian traditional music is heavily influenced by Chinese and Islamic forms. The music is based largely around the gendang (drum), but includes other percussion instruments (some made of shells); the rebab, a bowed string instrument; the serunai, a double-reed oboe-like instrument; flutes, and trumpets. The country has a strong tradition of dance and dance dramas, some of Thai, Indian and Portuguese origin. Other artistic forms include wayang kulit (shadow puppet theatre), silat (a stylised martial art) and crafts such as batik, weaving, including the ceremonial cloth pua kumbu, and silver and brasswork.


          


          Holidays


          Malaysians observe a number of holidays and festivities throughout the year. Some holidays are federal gazetted public holidays and some are public holidays observed by individual states. Other festivals are observed by particular ethnic or religion groups, but are not public holidays.


          
            [image: Typical festive fare during Hari Raya Puasa or Hari Raya Haji (clockwise from bottom left): beef soup, ketupat (compressed rice cubes), beef rendang and sayur lodeh.]

            
              Typical festive fare during Hari Raya Puasa or Hari Raya Haji (clockwise from bottom left): beef soup, ketupat (compressed rice cubes), beef rendang and sayur lodeh.
            

          


          The most celebrated holiday is the " Hari Merdeka" (Independence Day) on August 31 commemorating the independence of the Federation of Malaya in 1957, while Malaysia Day is only celebrated in the state of Sabah on September 16 to commemorate the formation of Malaysia in 1963. Hari Merdeka, as well as Labour Day ( May 1), the King's Birthday (first Saturday of June) and some other festivals are federal gazetted public holidays.


          Muslims in Malaysia celebrate Muslim holidays. The most celebrated festival, Hari Raya Puasa (also called Hari Raya Aidilfitri) is the Malay translation of Eid al-Fitr. It is generally a festival honoured by the Muslims worldwide marking the end of Ramadan, the fasting month. In addition to Hari Raya Puasa, they also celebrate Hari Raya Haji (also called Hari Raya Aidiladha, the translation of Eid ul-Adha), Awal Muharram ( Islamic New Year) and Maulidul Rasul (Birthday of the Prophet).


          Chinese in Malaysia typically celebrate festivals that are observed by Chinese around the world. Chinese New Year is the most celebrated among the festivals which lasts for fifteen days and ends with Chap Goh Mei. Other festivals celebrated by Chinese are the Qingming Festival, the Dragon Boat Festival and the Mid-Autumn Festival. In addition to traditional Chinese festivals, Buddhists Chinese also celebrate Vesak.


          The majority of Indians in Malaysia are Hindus and they celebrate Diwali, the festival of light, while Thaipusam is a celebration which pilgrims from all over the country flock to Batu Caves. Apart from the Hindus, Sikhs celebrate the Vaisakhi, the Sikh New Year.


          Other festivals such as Good Friday (East Malaysia only), Christmas, Hari Gawai of the Ibans ( Dayaks), Pesta Menuai (Pesta Kaamatan) of the Kadazan-Dusuns are also celebrated in Malaysia.


          Despite most of the festivals being identified with a particular ethnic or religious group, all Malaysians celebrate the festivities together, regardless of their background. For years, when Hari Raya Puasa and Chinese New Year coincided, a slogan, Kongsi Raya, a combination of Gong Xi Fa Cai (a greeting used on the Chinese New Year) and Hari Raya (which could also mean "celebrating together" in Malay language) was coined. For years when the Hari Raya Puasa and Deepavali coincide, a slogan, Deepa Raya, is similarly coined.
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                    	[image: 100 ringgit]
                  


                  
                    	100 ringgit
                  

                

              
            


            
              	ISO 4217 Code

              	MYR
            


            
              	User(s)

              	[image: Flag of Malaysia]Malaysia
            


            
              	Inflation

              	3.8%
            


            
              	Source

              	The World Factbook, 2006 est.
            


            
              	Subunit

              	
            


            
              	1/100

              	sen
            


            
              	Symbol

              	RM
            


            
              	Coins

              	1, 5, 10, 20, 50 sen
            


            
              	Banknotes

              	RM1, RM2, RM5, RM10, RM50, RM100
            


            
              	Central bank

              	Bank Negara Malaysia
            


            
              	Website

              	www.bnm.gov.my
            


            
              	Mint

              	Royal Mint of Malaysia
            


            
              	Website

              	royalmintmalaysia.com or www.royalmint.com.my
            

          


          The ringgit (unofficially known as the Malaysian dollar), is the currency of Malaysia. It is divided into 100 sen (cents) and its currency code is MYR (Malaysian Ringgit). The ringgit is issued by the Bank Negara Malaysia.


          


          Etymology


          The word ringgit means "jagged" in Malay and was originally used to refer to the serrated edges of silver Spanish dollars which circulated widely in the area. The Singapore dollar and the Brunei dollar are also called ringgit in Malay (although currencies such as the U.S. and Australian dollars are dolar), hence its official abbreviation RM for Ringgit Malaysia.


          The Malay names ringgit and sen were officially adopted as the sole official names in August 1975. Previously they had been known officially as dollars and cents in English and ringgit and sen in Malay, and in some parts of the country this usage continues. For example, in Malaysia one ringgit is "one dollar" in English and "tsit8-ku1" (一塊/一块) in Teochew. In the northern states of Peninsular Malaysia, denominations of 10 sen are called kupang in Malay ("poat8" in Hokkien), e.g. 50 sen is 5 kupang.


          


          History


          On June 12, 1967 the Malaysian dollar replaced the Malaya and British Borneo dollar at par. The Malaysian dollar was issued by the new central bank, Bank Negara Malaysia. In November 1967, the British pound was devalued by 14.3%. The new currency was not affected but earlier notes of the Malaya and British Borneo dollar were still pegged to sterling at 60 dollars = 7 pounds and, consequently, these notes were reduced in value to 85 sen per dollar.


          Until June 23, 1973, the Malaysian dollar was exchangeable at par with the Singapore dollar and Brunei dollar. The Monetary Authority of Singapore and the Brunei Currency and Monetary Board still maintain the exchangeability of their two currencies.


          The use of the dollar sign "$" (or "M$") was not replaced by "RM" (Ringgit Malaysia) until the 1990s, though internationally "MYR" (MY being the country code for Malaysia) is more widely used.


          


          Coins


          


          First series


          
            
              	First Series
            


            
              	Value

              	Technical parameters

              	Description

              	Date of
            


            
              	Diameter

              	Composition

              	Edge

              	Obverse

              	Reverse

              	first minting

              	issue
            


            
              	1 sen

              	18 mm

              	Bronze

              	Plain

              	Parliament House and a 13-pointed star and crescent moon

              	State title, value, year of minting

              	1967

              	12 June 1967
            


            
              	1 sen

              	Copper clad steel

              	1973

              	?
            


            
              	5 sen

              	16 mm

              	Cupronickel

              	Reeded

              	Parliament House and a 13-pointed star and crescent moon

              	State title, value, year of minting

              	1967

              	12 June 1967
            


            
              	10 sen

              	19 mm
            


            
              	20 sen

              	23 mm
            


            
              	50 sen

              	28 mm
            


            
              	50 sen

              	Lettered

              	1971

              	?
            


            
              	$1

              	33 mm

              	Lettered "BANK NEGARA MALAYSIA"

              	Parliament House and a 14-pointed star and crescent moon

              	1971

              	1 May 1971
            


            
              	Second Series
            


            
              	For table standards, see the coin specification table.
            

          


          On December 7, 2005, the RM1 coin was demonetised and withdrawn from circulation. This was partly due to problems with standardization (two different versions of the coin were minted) and forgery.


          Three denominations of gold bullion coins, the "Kijang Emas" (The kijang (a species of deer) is the official logo of Bank Negara Malaysia) are also issued, at the face value of RM 50, RM 100 and RM 200. It was launched on July 17, 2001 by Bank Negara Malaysia and minted by Royal Mint of Malaysia Sdn Bhd. The purchase and reselling price of Kijang Emas is determined by the prevailing international gold market price.


          In 2007, the government announced that on April 1, 2008, the 1 sen coins will no longer be in use. This is due to the implementation of rounding of prices to the nearest 5 sen.


          


          Exchange rate


          Between 1995 and 1997, the ringgit was trading as a free float currency at around 2.50 to the U.S. dollar, before dipping to under 3.80 to the dollar by the end of 1997, following the year's East Asian financial crisis. For the first half of 1998, the currency fluctuated between 3.80 and 4.40 to the dollar, before Bank Negara Malaysia pegged the ringgit to the U.S. dollar in September 1998, maintaining its 3.80 to the dollar value for almost seven years. The ringgit lost 50% of its value between 1997 and 1998.


          On July 21, 2005, Bank Negara announced the end of the peg to the U.S. dollar immediately after China's announcement of the end of the renminbi peg to the U.S. dollar. According to Bank Negara, Malaysia allows the ringgit to operate in a managed float against several major currencies. This has resulted in the value of the ringgit rising closer to its perceived market value, although Bank Negara has intervened in financial markets to maintain stability in the trading level of the ringgit.


          After the end of the currency peg, the ringgit appreciated to 3.34 to the U.S. dollar since mid-2005. The ringgit has also appreciated against the Hong Kong dollar (HKD) (0.49 to 0.42 to the MYR) and the renminbi (CNY) (0.46 to 0.45 to the MYR), although its value against the renminbi has been volatile.


          However, following a downward trend of the U.S. dollar's value, the ringgit depreciated against other currencies between December 2001 and January 2008, including the Singapore dollar (SGD) (2.07 to 2.29 to the MYR), the Euro (EUR) (3.40 to 4.83 to the MYR), the Australian dollar (AUD) (1.98 to 2.90 to the MYR), and the British pound (GBP) (5.42 to 6.49 to the MYR), as of January 3, 2008.


          
            Current MYR exchange rates
          


          
            
              	Use Yahoo! Finance:

              	AUD CAD CHF EUR GBP HKD JPY USD SGD CNY
            


            
              	Use XE.com:

              	AUD CAD CHF EUR GBP HKD JPY USD SGD CNY
            


            
              	Use OANDA.com:

              	AUD CAD CHF EUR GBP HKD JPY USD SGD CNY
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        Malcolm III of Scotland


        
          

          
            
              	Malcolm III

              (Mel Coluim mac Donnchada)
            


            
              	King of Scots
            


            
              	[image: Image:Malcolm III.jpg]
            


            
              	Reign

              	10581093
            


            
              	Coronation

              	1057?/25 April 1058?, Scone
            


            
              	Born

              	c. 1031
            


            
              	Birthplace

              	Scotland
            


            
              	Died

              	13 November 1093
            


            
              	Place of death

              	Alnwick, Northumberland, England
            


            
              	Buried

              	Tynemouth, then Dunfermline, then El Escorial
            


            
              	Predecessor

              	Lulach (Lulach mac Gille Comgan)
            


            
              	Edward
            


            
              	Successor

              	Donald III (Domnall Bn mac Donnchada)
            


            
              	Consort

              	Ingebjorg Finnsdotter

              Margaret of Wessex
            


            
              	Offspring

              	Duncan II (Donnchad mac Mel Coluim)

              Edward, Edmund, Edgar,

              Alexander I, David I
            


            
              	Royal House

              	Dunkeld
            


            
              	Father

              	Duncan I (Donnchad mac Crnin)
            


            
              	Mother

              	Suthen
            

          


          Mel Coluim mac Donnchada ( Modern Gaelic: Maol Chaluim mac Dhonnchaidh), called in most Anglicised regnal lists Malcolm III, and in later centuries nicknamed Canmore, "Big Head" or Long-neck (c. 1031 - 13 November 1093), was King of Scots. It has also been argued recently that the real "Malcolm Canmore" was this Malcolm's great-grandson Malcolm IV, who is given this name in the contemporary notice of his death. He was the eldest son of King Duncan I (Donnchad mac Crnin). Malcolm's long reign, lasting 35 years, preceded the beginning of the Scoto-Norman age.


          Malcolm's Kingdom did not extend over the full territory of modern Scotland: the north and west of Scotland remained in Scandinavian, Norse-Gael and Gaelic control, and the areas under the control of the Kings of Scots would not advance much beyond the limits set by Malcolm II (Mel Coluim mac Cineda) until the 12th century. Malcolm III fought a succession of wars against the Kingdom of England, which may have had as their goal the conquest of the English earldom of Northumbria. However, these wars did not result in any significant advances southwards. Malcolm's main achievement is to have continued a line which would rule Scotland for many years, although his role as "founder of a dynasty" has more to do with the propaganda of his youngest son David, and his descendants, than with any historical reality.


          Malcolm's second wife, Saint Margaret of Scotland, was later beatified and is Scotland's only royal saint. However, Malcolm himself gained no reputation for piety. With the notable exception of Dunfermline Abbey he is not definitely associated with major religious establishments or ecclesiastical reforms.


          


          Background


          Malcolm's father Duncan I (Donnchad mac Crnin) became king in late 1034, on the death of Malcolm II (Mel Coluim mac Cineda), Duncan's maternal grandfather. According to John of Fordun, whose account is the original source of part at least of William Shakespeare's Macbeth, Malcolm's mother was a niece of Siward, Earl of Northumbria, but an earlier king-list gives her the Gaelic name Suthen.


          Duncan's reign was not successful and he was killed by Macbeth (Mac Bethad mac Findlach) on 15 August 1040. Although Shakespeare's Macbeth presents Malcolm as a grown man and his father as an old one, it appears that Duncan was still young in 1040, and Malcolm and his brother Donalbane (Domnall Bn) were children. Malcolm's family did attempt to overthrow Macbeth in 1045, but Malcolm's grandfather Crnn of Dunkeld was killed in the attempt.


          Soon after the death of Duncan his two young sons were sent away for greater safety - exactly where is the subject of debate. According to one version, Malcolm (then aged about 9) was sent to England, and his younger brother Donalbane was sent to the Isles. Based on Fordun's account, it was assumed that Malcolm passed most of Macbeth's seventeen year reign in the Kingdom of England at the court of Edward the Confessor.


          According to an alternative version, Malcolm's mother took both sons into exile at the court of Thorfinn Sigurdsson, Earl of Orkney, an enemy of Macbeth's family, and perhaps Duncan's kinsman by marriage.


          An English invasion in 1054, with Earl Siward in command, had as its goal the installation of Mel Coluim, "son of the King of the Cumbrians (i.e. of Strathclyde)". This Mel Coluim, perhaps a son of Owen the Bald, disappears from history after this brief mention. He has been confused with King Malcolm III. In 1057 various chroniclers report the death of Macbeth at Malcolm's hand, on 15 August 1057 at Lumphanan in Aberdeenshire. Macbeth was succeeded by his stepson Lulach, who was crowned at Scone, probably on 8 September 1057. Lulach was killed by Malcolm, "by treachery", near Huntly on 23 April 1058. After this, Malcolm became king, perhaps being inaugurated on 25 April 1058, although only John of Fordun reports this.


          



          


          Malcolm and Ingibiorg


          
            [image: Late medieval depiction of M�el Coluim III with MacDuib ("MacDuff"), from an MS (Corpus Christi MS 171) of Walter Bower's Scotichronicon.]

            
              Late medieval depiction of Mel Coluim III with MacDuib ("MacDuff"), from an MS (Corpus Christi MS 171) of Walter Bower's Scotichronicon.
            

          


          If Orderic Vitalis is to be relied upon, one of Malcolm's earliest actions as King may have been to travel south to the court of Edward the Confessor in 1059 to arrange a marriage with Edward's kinswoman Margaret, who had arrived in England two years before from Hungary. If he did visit the English court, he was the first reigning King of Scots to do so in more than eighty years. If a marriage agreement was made in 1059, however, it was not kept, and this may explain the Scots invasion of Northumbria in 1061 when Lindisfarne was plundered. Equally, Malcolm's raids in Northumbria may have been related to the disputed "Kingdom of the Cumbrians", reestablished by Earl Siward in 1054, which was under Malcolm's control by 1070.


          The Orkneyinga saga reports that Malcolm married the widow of Thorfinn Sigurdsson, Ingibiorg a daughter of Finn Arnesson. Although Ingibiorg is generally assumed to have died shortly before 1070, it is possible that she died much earlier, around 1058. The Orkneyinga Saga records that Malcolm and Ingibiorg had a son, Duncan II (Donnchad mac Mal Coluim), who was later king. Some Medieval commentators, following William of Malmesbury, claimed that Duncan was illegitimate, but this claim is propaganda reflecting the need of Malcolm's descendants by Margaret to undermine the claims of Duncan's descendants, the Meic Uilleim. Malcolm's son Domnall, whose death is reported in 1085, is not mentioned by the author of the Orkneyinga Saga. He is assumed to have been born to Ingibiorg.


          Malcolm's marriage to Ingibiorg secured him peace in the north and west. The Heimskringla tells that her father Finn had been an adviser to Harald Hardraade and, after falling out with Harald, was then made an Earl by Sweyn Estridsson, King of Denmark, which may have been another recommendation for the match. Malcolm enjoyed a peaceful relationship with the Earldom of Orkney, ruled jointly by his stepsons, Paul and Erlend Thorfinnsson. The Orkneyinga Saga reports strife with Norway but this is probably misplaced as it associates this with Magnus Barefoot, who became king of Norway only in 1093, the year of Malcolm's death.


          


          Malcolm and Margaret


          
            [image: M�el Coluim and Margaret as depicted in a 16th century armorial. Note the coats of arms both bear on their clothing - Malcolm wears the Lion of Scotland, which historically was not used until the time of his great-grandson William the Lion; Margaret wears the supposed arms of Edward the Confessor, her grand-uncle, although the arms were in fact concocted in the later Middle Ages.]

            
              Mel Coluim and Margaret as depicted in a 16th century armorial. Note the coats of arms both bear on their clothing - Malcolm wears the Lion of Scotland, which historically was not used until the time of his great-grandson William the Lion; Margaret wears the supposed arms of Edward the Confessor, her grand-uncle, although the arms were in fact concocted in the later Middle Ages.
            

          


          Although he had given sanctuary to Tostig Godwinson when the Northumbrians drove him out, Malcolm was not directly involved in the ill-fated invasion of England by Harald Hardraade and Tostig in 1066, which ended in defeat and death at the battle of Stamford Bridge. In 1068, he granted asylum to a group of English exiles fleeing from William of Normandy, among them Agatha, widow of Edward the Confessor's nephew Edward the Exile, and her children: Edgar theling and his sisters Margaret and Cristina. They were accompanied by Gospatric, Earl of Northumbria. The exiles were disappointed, however, if they had expected immediate assistance from the Scots.


          In 1069 the exiles returned to England, to join a spreading revolt in the north. Even though Gospatric and Siward's son Waltheof submitted by the end of the year, the arrival of a Danish army under Sweyn Estridsson seemed to ensure that William's position remained weak. Malcolm decided on war, and took his army south into Cumbria and across the Pennines, wasting Teesdale and Cleveland then marching north, loaded with loot, to Wearmouth. There Malcolm met Edgar and his family, who were invited to return with him, but did not. As Sweyn had by now been bought off with a large Danegeld, Malcolm took his army home. In reprisal, William sent Gospatric to raid Scotland through Cumbria. In return, the Scots fleet raided the Northumbrian coast where Gospatric's possessions were concentrated. Late in the year, perhaps shipwrecked on their way to a European exile, Edgar and his family again arrived in Scotland, this time to remain. By the end of 1070, Malcolm had married Edgar's sister Margaret, the future Saint Margaret of Scotland.


          The naming of their children represented a break with the traditional Scots Regal names such as Malcolm, Cined and ed. The point of naming Margaret's sons, Edward after her father Edward the Exile, Edmund for her grandfather Edmund Ironside, Ethelred for her great-grandfather Ethelred the Unready and Edgar for her great-great-grandfather Edgar was unlikely to be missed in England, where William of Normandy's grasp on power was far from secure. Whether the adoption of the classical Alexander for the future Alexander I of Scotland (either for Pope Alexander II or for Alexander the Great) and the biblical David for the future David I of Scotland represented a recognition that William of Normandy would not be easily removed, or was due to the repetition of Anglo-Saxon Royal nameanother Edmund had preceded Edgaris not known. Margaret also gave Malcolm two daughters, Edith, who married Henry I of England, and Mary, who married Eustace III of Boulogne.


          In 1072, with the Harrying of the North completed and his position again secure, William of Normandy came north with an army and a fleet. Malcolm met William at Abernethy and, in the words of the Anglo-Saxon Chronicle "became his man" and handed over his eldest son Duncan as a hostage and arranged peace between William and Edgar. Accepting the overlordship of the king of the English was no novelty, previous kings had done so without result. The same was true of Malcolm; his agreement with the English king was followed by further raids into Northumbria, which led to further trouble in the earldom and the killing of Bishop William Walcher at Gateshead. In 1080, William sent his son Robert Curthose north with an army while his brother Odo punished the Northumbrians. Malcolm again made peace, and this time kept it for over a decade.


          Malcolm faced little recorded internal opposition, with the exception of Lulach's son Mel Snechtai. In an unusual entry, for the Anglo-Saxon Chronicle contains little on Scotland, it says that in 1078:


          
            
              	

              	Malcholom [Mel Coluim] seized the mother of Mlslhtan [Mel Snechtai] ... and all his treasures, and his cattle; and he himself escaped with difficulty.

              	
            

          


          Whatever provoked this strife, Mel Snechtai survived until 1085.


          


          Malcolm and William Rufus


          
            [image: William Rufus, "the Red", King of the English (1087-1100).]

            
              William Rufus, "the Red", King of the English (1087-1100).
            

          


          When William Rufus became king of England after his father's death, Malcolm did not intervene in the rebellions by supporters of Robert Curthose which followed. In 1091, however, William Rufus confiscated Edgar theling's lands in England, and Edgar fled north to Scotland. In May, Malcolm marched south, not to raid and take slaves and plunder, but to besiege Newcastle, built by Robert Curthose in 1080. This appears to have been an attempt to advance the frontier south from the River Tweed to the River Tees. The threat was enough to bring the English king back from Normandy, where he had been fighting Robert Curthose. In September, learning of William Rufus's approaching army, Malcolm withdrew north and the English followed. Unlike in 1072, Malcolm was prepared to fight, but a peace was arranged by Edgar theling and Robert Curthose whereby Malcolm again acknowledged the overlordship of the English king.


          In 1092, the peace began to break down. Based on the idea that the Scots controlled much of modern Cumbria, it had been supposed that William Rufus's new castle at Carlisle and his settlement of English peasants in the surrounds was the cause. However, it is unlikely that Malcolm did control Cumbria, and the dispute instead concerned the estates granted to Malcolm by William Rufus's father in 1072 for his maintenance when visiting England. Malcolm sent messengers to discuss the question and William Rufus agreed to a meeting. Malcolm travelled south to Gloucester, stopping at Wilton Abbey to visit his daughter Edith and sister-in-law Cristina. Malcolm arrived there on 24 August 1093 to find that William Rufus refused to negotiate, insisting that the dispute be judged by the English barons. This Malcolm refused to accept, and returned immediately to Scotland.


          It does not appear that William Rufus intended to provoke a war, but, as the Anglo-Saxon Chronicle reports, war came:


          
            
              	

              	For this reason therefore they parted with great dissatisfaction, and the King Malcolm returned to Scotland. And soon after he came home, he gathered his army, and came harrowing into England with more hostility than behoved him ...

              	
            

          


          Malcolm was accompanied by Edward, his eldest son by Margaret and probable heir-designate (or tnaiste), and by Edgar. Even by the standards of the time, the ravaging of Northumbria by the Scots was seen as harsh. 


          Death


          While marching north again, Malcolm was ambushed by Robert de Mowbray, Earl of Northumbria, whose lands he had devastated, near Alnwick on 13 November 1093. There he was killed by Arkil Morel, steward of Bamburgh Castle. The conflict became known as the Battle of Alnwick. Edward was mortally wounded in the same fight. Margaret, it is said, died soon after receiving the news of their deaths from Edgar. The Annals of Ulster say:


          
            
              	

              	Mael Coluim son of Donnchad, over-king of Scotland, and Edward his son, were killed by the French i.e. in Inber Alda in England. His queen, Margaret, moreover, died of sorrow for him within nine days.

              	
            

          


          Malcolm's body was taken to Tynemouth Priory for burial. It may later have been reburied at Dunfermline Abbey in the reign of his son Alexander or perhaps on Iona.


          On 19 June 1250, following the canonisation of Malcolm's wife Margaret by Pope Innocent IV, Margaret's remains were disinterred and placed in a reliquary. Tradition has it that as the reliquary was carried to the high altar of Dunfermline Abbey, past Malcolm's grave, it became too heavy to move. As a result, Malcolm's remains were also disinterred, and buried next to Margaret beside the altar.


          



          


          Depictions in fiction


          Malcolm's accession to the throne, as modified by tradition, is the climax of Macbeth by William Shakespeare.
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        Malcolm II of Scotland


        
          

          
            
              	Malcolm II

              (Mel Coluim mac Cineda)
            


            
              	King of the Scots
            


            
              	[image: ]

              Fanciful and anachronistic 17th century depiction of the king. It bears no relationship to the king's actual appearance.
            


            
              	Reign

              	10051034
            


            
              	Born

              	c. 980
            


            
              	Died

              	25 November 1034
            


            
              	Place of death

              	Glamis
            


            
              	Buried

              	Iona
            


            
              	Predecessor

              	Kenneth III (Cined mac Duib)
            


            
              	Successor

              	Duncan I (Donnchad mac Crnin)
            


            
              	Offspring

              	Bethc, other daughters
            


            
              	Royal House

              	Alpin
            


            
              	Father

              	Kenneth II (Cined mac Mal Coluim)
            

          


          Mel Coluim mac Cineda ( Modern Gaelic: Maol Chaluim mac Choinnich), known in modern anglicized regnal lists as Malcolm II (c. 980 25 November 1034), was King of the Scots from 1005 until his death. He was a son of Kenneth II (Cined mac Mal Coluim); the Prophecy of Berchn says that his mother was a woman of Leinster and refers to him as Mel Coluim Forranach, "the destroyer".


          To the Irish annals which recorded his death, Malcolm was ard r Alban, High King of Scotland. In the same way that Brian Bruma, High King of Ireland, was not the only king in Ireland, Malcolm was one of several kings within the geographical boundaries of modern Scotland: his fellow kings included the king of Strathclyde, who ruled much of the south-west, various Norse-Gael kings of the western coasts and the Hebrides and, nearest and most dangerous rivals, the Kings or Mormaers of Moray. To the south, in the kingdom of England, the Earls of Bernicia and Northumbria, whose predecessors as kings of Northumbria had once ruled most of southern Scotland, still controlled large parts of the south-east.


          


          Early Years


          In 997, the killer of Constantine III (Causantn mac Cuiln) is credited as being Cined mac Mal Coluim, "Kenneth son of Malcolm". Since there is no known and relevant Cined mac Mal Coluim alive at that time (Kenneth II, son of Malcolm I, having died in 995), it is considered an error for either Kenneth, son of Dub (Cined mac Duib), who succeeded Constantine as Kenneth III, or, possibly, Malcolm himself, the son of Kenneth II. Whether Malcolm killed Constantine or not, there is no doubt that in 1005 he killed Constantine's successor Kenneth III in battle at Monzievaird in Strathearn.


          John of Fordun writes that Malcolm defeated a Norwegian army "in almost the first days after his coronation", but this is not reported elsewhere. Fordun says that the Bishopric of Mortlach (later moved to Aberdeen) was founded in thanks for this victory over the Norwegians, but this claim appears to have no foundation.


          


          Bernicia


          The first reliable report of Malcolm's reign is of an invasion of Bernicia, perhaps the customary crech rg (literally royal prey, a raid by a new king made to demonstrate prowess in war), which involved a siege of Durham. This appears to have resulted in a heavy defeat, by the Northumbrians led by Uchtred the Bold, later Earl of Bernicia, which is reported by the Annals of Ulster.


          A second war in Bernicia, probably in 1018, was more successful. The Battle of Carham, by the River Tweed, was a victory for the Scots led by Malcolm and the men of Strathclyde led by their king, Egan II (Owen the Bald). By this time Earl Uchtred may have been dead, and Eric of Norway (Eirkr Hkonarson) was appointed Earl of Northumbria by his brother-in-law Canute the Great, although his authority seems to have been limited to the south, the former kingdom of Deira, and he took no action against the Scots so far as is known. The work De obsessione Dunelmi (The siege of Durham, associated with Symeon of Durham) claims that Uchtred's brother Eadwulf Cudel surrendered Lothian to Malcolm, presumably in the aftermath of the defeat at Carham. This is likely to have been the lands between Dunbar and the Tweed as other parts of Lothian had been under Scots control before this time. It has been suggested that Canute received tribute from the Scots for Lothian, but as he had likely received none from the Bernician Earls this is not very probable.


          


          Canute


          Canute, reports the Anglo-Saxon Chronicle, led an army into Scotland on his return from pilgrimage to Rome. The Chronicle dates this to 1031, but there are reasons to suppose that it should be dated to 1027. Burgundian chronicler Rodulfus Glaber recounts the expedition soon afterwards, describing Malcolm as "powerful in resources and arms ... very Christian in faith and deed." Ralph claims that peace was made between Malcolm and Canute through the intervention of Richard, Duke of Normandy, brother of Canute's wife Emma. Richard died in about 1027 and Rodulfus wrote close in time to the events.


          It has been suggested that the root of the quarrel between Canute and Malcolm lies in Canute's pilgrimage to Rome, and the coronation of Holy Roman Emperor Conrad II, where Canute and Rudolph III, King of Burgundy had the place of honour. If Malcolm were present, and the repeated mentions of his piety in the annals make it quite possible that he made a pilgrimage to Rome, as did Macbeth (Mac Bethad mac Findlich) in later times, then the coronation would have allowed Malcolm to publicly snub Canute's claims to overlordship.


          Canute obtained rather less than previous English kings, a promise of peace and friendship rather than the promise of aid on land and sea that Edgar and others had obtained. The sources say that Malcolm was accompanied by one or two other kings, certainly Macbeth, and perhaps Echmarcach mac Ragnaill, King of Mann and the Isles, and of Galloway. The Anglo-Saxon Chronicle remarks of the submission "but he [Malcolm] adhered to that for only a little while". Canute was soon occupied in Norway against Olaf Haraldsson and appears to have had no further involvement with Scotland.


          


          Orkney and Moray


          A daughter of Malcolm, Donalda of Alba, married Sigurd Hlodvisson, Earl of Orkney. Their son Thorfinn Sigurdsson was said to be five years old when Sigurd was killed on 23 April 1014 in the Battle of Clontarf. The Orkneyinga Saga says that Thorfinn was raised at Malcolm's court and was given the Mormaerdom of Caithness by his grandfather. Thorfinn, says the Heimskringla, was the ally of the king of Scots, and counted on Malcolm's support to resist the "tyranny" of Norwegian King Olaf Haraldsson. The chronology of Thorfinn's life is problematic, and he may have had a share in the Earldom of Orkney while still a child, if he was indeed only five in 1014. Whatever the exact chronology, before Malcolm's death a client of the king of Scots was in control of Caithness and Orkney, although, as with all such relationships, it is unlikely to have lasted beyond his death.


          If Malcolm exercised control over Moray, which is far from being generally accepted, then the annals record a number of events pointing to a struggle for power in the north. In 1020, Macbeth's father Findlech mac Ruaidr was killed by the sons of his brother Mel Brigte. It seems that Mel Coluim mac Mil Brigti (Malcolm, son of Mel Brigte) took control of Moray, for his death is reported in 1029.


          Despite the accounts of the Irish annals, English and Scandinavian writers appear to see Macbeth as the rightful king of Moray: this is clear from their descriptions of the meeting with Canute in 1027, before the death of Mel Coluim mac Mil Brigti. Mel Coluim was followed as king or mormaer by his brother Gille Coemgin, husband of Gruoch, a granddaughter of King Kenneth III. It has been supposed that Macbeth was responsible for the killing of Gille Coemgin in 1032, but if Macbeth had a cause for feud in the killing of his father in 1020, Malcolm too had reason to see Gille Coemgin dead. Not only had Gille Coemgin's ancestors killed many of Malcolm's kin, but Gille Coemgin and his son Lulach might be rivals for the throne. Malcolm had no living sons, and the threat to his plans for the succession was obvious. As a result, the following year Gruoch's brother or nephew, who might have eventually become king, was killed by Malcolm.


          


          Strathclyde and the succession


          It has traditionally been supposed that King Egan the Bald of Strathclyde died at the Battle of Carham and that the kingdom passed into the hands of the Scots afterwards. This rests on some very weak evidence. It is far from certain that Egan died at Carham, and it is reasonable certain that there were kings of Strathclyde as late as the 1054, when Edward the Confessor sent Earl Siward to install " Mel Coluim son of the king of the Cumbrians". The confusion is old, probably inspired by William of Malmesbury and embellished by John of Fordun, but there is no firm evidence that the kingdom of Strathclyde was a part of the kingdom of the Scots, rather than a loosely subjected kingdom, before the time of Malcolm II of Scotland's great-grandson Malcolm III (Mel Coluim mac Donnchada).


          By the 1030s Malcolm's sons, if he had had any, were dead. The only evidence that he did have a son or sons is in Rodulfus Glaber's chronicle where Canute is said to have stood as godfather to a son of Malcolm. His grandson Thorfinn would have been unlikely to accepted as king by the Scots, and he chose the sons of his other daughter, Bethc, who was married to Crnn, lay abbot of Dunkeld, and perhaps Mormaer of Atholl. It may be no more than coincidence, but in 1027 the Irish annals had reported the burning of Dunkeld, although no mention is made of the circumstances. Malcolm's chosen heir, and the first tnaise rg certainly known in Scotland, was Duncan (Donnchad mac Crnin).


          It is possible that a third daughter of Malcolm married Findlech mac Ruaidr and that Macbeth was thus his grandson, but this rests on relatively weak evidence.


          


          Death and posterity


          Malcolm died in 1034, Marianus Scotus giving the date as 25 November 1034. The king lists say that he died at Glamis, variously describing him as a "most glorious" or "most victorious" king. The Annals of Tigernach report that "Mel Coluim mac Cineda, king of Scotland, the honour of all the west of Europe, died." The Prophecy of Berchn, perhaps the inspiration for John of Fordun and Andrew of Wyntoun's accounts where Malcolm is killed fighting bandits, says that he died by violence, fighting "the parricides", suggested to be the sons of Mel Brigte of Moray.


          Perhaps the most notable feature of Malcolm's death is the account of Marianus, matched by the silence of the Irish annals, which tells us that Duncan I became king and ruled for five years and nine months. Given that his death in 1040 is described as being "at an immature age" in the Annals of Tigernach, he must have been a young man in 1034. The absence of any opposition suggests that Malcolm had dealt thoroughly with any likely opposition in his own lifetime.


          On the question of Malcolm's putative pilgrimage, pilgrimages to Rome, or other long-distance journeys, were far from unusual. Thorfinn Sigurdsson, Canute and Macbeth have already been mentioned. Rognvald Kali Kolsson is known to have gone crusading in the Mediterranean in the 12th century. Nearer in time, Domnall mac Egain of Strathclyde died on pilgrimage to Rome in 975 as did Mel Ruanaid u Mele Doraid, King of the Cenl Conaill, in 1025.


          Not a great deal is known of Malcolm's activities beyond the wars and killings. The Book of Deer records that Malcolm "gave a king's dues in Biffie and in Pett Meic-Gobraig, and two davochs" to the monastery of Old Deer. He was also probably not the founder of the Bishopric of Mortlach-Aberdeen. John of Fordun has a peculiar tale to tell, related to the supposed "Laws of Malcom MacKenneth", saying that Malcolm gave away all of Scotland, except for the Moot Hill at Scone, which is unlikely to have the least basis in fact.
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              	Anthem: Gavmii mi ekuverikan matii tibegen kuriime salaam

              "In National Unity Do We Salute Our Nation"
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              	Capital

              (and largest city)

              	Mal
            


            
              	Official languages

              	Dhivehi
            


            
              	Demonym

              	Maldivian
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Maumoon Abdul Gayoom
            


            
              	Independence
            


            
              	-

              	from the UK

              	26 July 1965
            


            
              	Area
            


            
              	-

              	Total

              	298km( 204th)

              115 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2006estimate

              	300,000( 176th1)
            


            
              	-

              	2006census

              	298,842 
            


            
              	-

              	Density

              	1,105/km( 9th)

              2,862/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$2.569 billion( 162nd)
            


            
              	-

              	Per capita

              	$7,675( 79th)
            


            
              	HDI(2007)

              	▲0.741(medium)( 100th)
            


            
              	Currency

              	Rufiyaa ( MVR)
            


            
              	Time zone

              	( UTC+5)
            


            
              	Internet TLD

              	.mv
            


            
              	Calling code

              	+960
            


            
              	1

              	Rank based on UN estimate for 2005.
            

          


          The Maldives (or Maldive Islands) (IPA: /ˈmɔlˌdaɪvz/ or IPA: /ˈmɔlˌdivz/), officially the Republic of Maldives, is an island nation consisting of a group of atolls in the Indian Ocean. The Maldives is located south of India's Lakshadweep islands, and about seven hundred kilometres (435 mi) south-west of Sri Lanka. The Maldives' twenty-six atolls encompass a territory featuring 1,192 islets, roughly two hundred of which are inhabited.


          The name "Maldives" derives from Maale Dhivehi Raajje ("The Island Kingdom [under the authority of] Mal")." Some scholars believe that the name "Maldives" derives from the Sanskrit maladvipa, meaning "garland of islands", or from mahila dvipa, meaning "island of women", but these names are not found in ancient Sanskrit literature. Instead, classical Sanskrit texts mention the "Hundred Thousand Islands" ( Lakshadweepa); a generic name which would include not only the Maldives, but also the Laccadives and the Chagos island groups. Some medieval Arab travellers such as Ibn Batuta called the islands "Mahal Dibiyat" from the Arabic word Mahal ("palace")" . This is the name presently inscribed in the scroll of the Maldive state emblem.


          The inhabitants were Buddhist, probably since Ashoka's period, in the 3rd century BC. Islam was introduced in 1153. The Maldives came then under the influence of the Portuguese (1558) and the Dutch (1654) seaborne empires. And in 1887 it became a British protectorate. In 1965, the Maldives obtained independence from Britain (originally under the name "Maldive Islands"), and in 1968 the Sultanate was replaced by a Republic.


          The Maldives is the smallest Asian country in terms of population. It is also the smallest predominantly Muslim nation in the world.


          


          History


          Comparative studies of the Maldivian oral tradition suggest that the first settlers were Dravidian people from the nearest coasts, probably fishermen from the southwest coasts of the Indian Subcontinent and the western shores of Sri Lanka.


          
            [image: Maldives is made up of a chain of 1192 small coral islands that are grouped into clusters of atolls]
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          Buddhism came to the Maldives at the time of Emperor Ashoka's expansion and became the dominant religion of the people of the Maldives until the 12th century AD.


          Western interest in the archaeological remains of early cultures on the Maldives began with the work of H.C.P. Bell, a British commissioner of the Ceylon Civil Service. Bell was shipwrecked on the islands in 1879, and returned several times to investigate ancient Buddhist ruins. He studied the ancient mounds, called havitta or ustubu (these names are derived from chaitiya or stupa) ( Mahl: ހަވިއްތަ) by the Maldivians, which are found on many of the atolls.


          Although Bell asserted that the ancient Maldivians followed Theravada Buddhism, many local Buddhist archaeological remains now in the Mal Museum display in fact Mahayana and Vajrayana iconography.


          According to a legend from the Maldivian Folklore, a prince named Koimala from India or Sri Lanka entered the Maldives from the North (Ihavandhu) and became the first king from the House of Theemuge. Prior to that the Maldives had been settled by people of Dravidian origin from the nearest coasts, like the group today known as the Giravaaru who claim ancestry from ancient Tamils. It is unlikely that the Giraavaru islanders were the only early settlers in the Maldives. The importance they have been given is because they are mentioned in the legend about the establishment of the capital and kingly rule in Mal. The Giraavaru people were just one of the island communities predating Buddhism and the arrival of a Northern Kingly dynasty and the establishment of centralized political and administrative institutions.


          The ancient Maldivian Kings promoted Buddhism and the first Maldive writings and artistic achievements in the form of highly developed sculpture and architecture are from that period. The conversion to Islam is mentioned in the ancient edicts written in copper plates from the end of the 12th century AD. There is also a locally well-known legend about a foreign saint (Persian or Moroccan according to the versions) who subdued a demon known as Rannamaari.


          Over the centuries, the islands have been visited and their development influenced by sailors and traders from countries on the Arabian Sea and the Bay of Bengal. Until relatively recent times, Mappila pirates from the Malabar Coast  present-day Kerala state in India  harassed the islands.


          Although governed as an independent Islamic sultanate from 1153 to 1968, the Maldives was a British protectorate from 1887 until July 25, 1965. In 1953, there was a brief, abortive attempt to form a republic, but the sultanate was re-imposed. In 1959, objecting to Nasir's centralism, the inhabitants of the three southernmost atolls protested against the government. They formed the United Suvadive Republic and elected, Abdullah Afeef as president and Hithadhoo as capital of this republic.


          After independence from Britain in 1965, the sultanate continued to operate for another three years under King Muhammad Fareed. On November 11, 1968, the monarchy was abolished and replaced by a republic, although this was a cosmetic change without any significant alteration in the structures of government. The official name of the country was changed from Maldive Islands to the Maldives in a progressive manner. Tourism began to be developed on the archipelago about five years later, by the beginning of the 1970s.


          In November 1988, a group of Maldivians headed by Mr. Lutfee a small time businessman used Tamil mercenaries from Sri Lanka to stage a coup against President Gayyoom. After an appeal by the Maldivian government for help, the Indian military intervened against the mercenaries in order to reinstate Gayyoom in power. On the night of November 3, 1988, the Indian Air Force airlifted a parachute battalion group from Agra and flew them non-stop over 2,000 kilometres (1,240mi) to the Maldives. The Indian paratroopers landed at Hulule and secured the airfield and restored the Government rule at Mal within hours. The brief, bloodless operation, labelled Operation Cactus, also involved the Indian Navy.


          On 26 December 2004, the Maldives were devastated by a tsunami following the 2004 Indian Ocean earthquake. Only nine islands were reported to have escaped any flooding, while fifty-seven islands faced serious damage to critical infrastructure, fourteen islands had to be totally evacuated, and six islands were decimated. A further twenty-one resort islands were forced to shut down due to serious damage. The total damage was estimated at over 400 million dollars or some 62% of the GDP. A total of 108 people, including six foreigners, reportedly died in the tsunami. The destructive impact of the waves on the low-lying islands was mitigated by the fact there was no continental shelf or land mass upon which the waves could gain height. The tallest waves were reported 14 feet high.


          


          Economy
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          Current GDP per capita of Maldives registered a peak growth of 26.5% in the 1980s. Growth stabilised around 11.5% in the 1990s.


          In ancient times the Maldives were renowned for the cowries, coir rope, dried tuna fish (Maldive Fish), ambergris (Maavaharu) and coco de mer (Tavakkaashi). Local and foreign trading ships used to load these products in the Maldives and transport them to other harbours in the Indian Ocean.


          Today tourism and fisheries form the two key components of the Maldivian economy. The country's shipping, banking and manufacturing sectors are growing at a considerable pace. Among the South Asian nations, the Maldives has the second highest per-capita GDP at 3,900USD (2002 figure). Major trading partners include India, Sri Lanka, Thailand, Malaysia and Singapore.


          


          Fisheries
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          The Maldivian economy was entirely dependent on fishing and other marine products for many centuries. Fishing remains the main occupation of the people and the government gives special priority to the development of the fisheries sector.


          The mechanization of the traditional fishing boat called dhoni in 1974 was a major milestone in the development of the fisheries industry and the country's economy in general. A fish canning plant was installed in the island of Felivaru in 1977, as a joint venture with a Japanese firm. In 1979, a Fisheries Advisory Board was set up with the mandate of advising the government on policy guidelines for the overall development of the fisheries sector. Manpower development programs were begun in the early 1980s, and fisheries education was incorporated into the school curriculum. Fish aggregating devices and navigational aids were located at various strategic points. Moreover, the opening up of the Exclusive Economic Zone (EEZ) of the Maldives for fisheries has further enhanced the growth of the fisheries sector. Today, fisheries contribute over fifteen percent of the GDP and engage about thirty percent of the country's work force. It is also the second-largest foreign exchange earner after tourism.


          


          Cottage industries


          The development of the tourism sector gave a major boost to the country's fledging traditional cottage industries such as mat weaving, lacquer work, handicraft, and coir rope making. New industries that have since emerged include printing, production of PVC pipes, brick making, marine engine repairs, bottling of aerated water, and garment production.


          


          Politics
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          Politics in the Maldives takes place in the framework of a presidential republic, whereby the President is the head of government. The President heads the executive branch and appoints the cabinet. The President is nominated to a five-year term by a secret ballot of the Majlis (parliament), a nomination which is confirmed by national referendum.


          The unicameral Majlis of the Maldives is composed of fifty members serving five-year terms. Two members from each atoll are elected directly by universal suffrage. Eight are appointed by the president, which is the main route through which women enter parliament. The country introduced political parties for the first time in its history in July 2005, six months after the last elections for the parliament. Nearly thirty-six members of the existing parliament joined the Dhivehi Raiyyathunge Party (the Maldivian People's Party) and elected President Gayoom as its leader. Twelve members of parliament became the Opposition and joined the Maldivian Democratic Party. Two members remained independent. In March 2006, President Gayoom published a detailed Roadmap for the Reform Agenda, providing time-bound measures to write a new Constitution, and modernise the legal framework. Under the Roadmap, the government has submitted to the Parliament a raft of reform measures. The most significant piece of legislation passed so far is the Amendment to the Human Rights Commission Act, making the new body fully compliant with the Paris Principles.


          The fifty members of parliament sit with an equal number of similarly constituted persons and the Cabinet to form the Constitutional Assembly, which has been convened at the initiative of the President to write a modern liberal democratic constitution for the Maldives. The Assembly has been sitting since July 2004, and has been widely criticised for making very slow progress. The Government and the Opposition have been blaming each other for the delays, but independent observers attribute the slow progress to weak parliamentary traditions, poor whipping (none of the MPs were elected on a party ticket) and endless points of order interventions. Progress has also been slow due to the commitment of the main opposition party, MDP, to depose President Gayoom by direct action ahead of the implementation of the reform agenda, leading to civil unrest in July-August 2004, August 2005 and an abortive putsch in November 2006. Significantly, the leader of the MDP, Ibrahim Ismail (MP for the biggest constituency - Mal) resigned from his party post in April 2005 after having narrowly beat Dr. Mohammed Waheed Hassan only a couple months earlier. He eventually left MDP in November 2006 citing the intransigence of his own National Executive Committee. The government had engaged the services of a Commonwealth Special Envoy Tun Musa Hitam to facilitate all party dialogue, and when the MDP boycotted him, enlisted the services of the British High Commissioner to facilitate a dialogue. The ensuing Westminster House process made some progress but was abandoned as MDP called for the November revolution.


          The Roadmap provides the deadline of 31 May 2007 for the Assembly to conclude its work and to pave the way for the first multi-party elections in the country by October 2008.


          On 19 June 2006, the Assembly voted to hold a public referendum to decide the form of government under the new constitutional settlement.


          The political structure of the Maldives has remained practically unchanged for centuries. Despite the passage from Monarchy to republic, the contemporary political structure shows a continuity with the feudal past in which power was shared among a few families at the top of the social structure. In some islands, the offices have remained within the same family for generations. The village is ruled by an administrative officer called Katību, who serves as the executive headman of the island. Above the Katībus of every atoll is the AtoỊuveriya (Atoll Chief). The power of these local chiefs is very limited and they take few responsibilities. They are trained to report to the government about the situation in their islands and to merely wait for instructions from the central power and to follow them thoroughly.


          


          Judiciary


          Al Ustaz Mohamed Rasheed Ibrahim from Fuvahmulah is the present chief justice of Maldives. All judges in the Maldives are appointed by the president. Islamic law is the basis of all judicial decisions.


          The Maldives have, in cooperation with the United Nations Development Project (UNDP), undertaken to write the world's first Muslim criminal code. This project would formalize the proceedings of criminal justice in this tiny nation to one of the most comprehensive modern criminal codes in the world. The code has been written and awaits action by the parliament.


          Meanwhile, Islam remains the only official religion of The Maldives, with the open practice of all other religions being forbidden.


          


          The Maldives and the Indian Ocean Commission
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          Since 1996, the Maldives has been the official progress monitor of the Indian Ocean Commission. Since 2002, the Maldives has expressed interest in the work of the Indian Ocean Commission but has not applied for membership. The interest of the Maldives relates to its identity as a small island state, especially in relation to matters of economic development and environmental preservation, and its desire to forge close relations with France, a main actor in the IOC region. The Maldives is a founder member of the South Asian Association for Regional Cooperation, SAARC, and as former protectorate of Great Britain, joined the Commonwealth in 1982, some 17 years after gaining independence from Great Britain. The Maldives enjoys close ties with Seychelles and Mauritius, who like the Maldives are members of the Commonwealth. The Maldives and Comoros are also both members of the Organisation of Islamic Conference. The Maldives has refused to enter into any negotiations with Mauritius over the demarcation of the maritime border between the Maldives and the British Indian Ocean Territory, pointing out that under international law, the sovereignty of the Chagos Archipelago rests with the UK, with whom negotiations were started in 1991.


          


          Administrative divisions


          The Maldives has twenty-six natural atolls, which have been divided into twenty-one administrative divisions (twenty administrative atolls and Mal city).


          In addition to a name, every administrative division is identified by the Maldivian code letters, such as " Haa Alif" for Thiladhunmati Uthuruburi (Thiladhunmathi North); and by a Latin code letter.


          The first corresponds to the geographical Maldivian name of the atoll. The second is a code adopted for convenience. It began in order to facilitate radio communication between the atolls and the central administration. As there are certain islands in different atolls that have the same name, for administrative purposes this code is quoted before the name of the island, for example: Baa Funadhoo, Kaafu Funadhoo, Gaafu-Alifu Funadhoo. Since most Atolls have very long geographical names it is also used whenever the name of the atoll has to be quoted short, for example in the atoll website names.


          This code denomination has been very much abused by foreigners who didn't understand the proper use of these names and have ignored the Maldivian true names in publications for tourists. Maldivians may use the letter code name in colloquial conversation, but in serious geographic, historical or cultural writings, the true geographical name always takes precedence. The Latin code letter is normally used in boat registration plates. The letter stands for the atoll and the number for the island.


          Each atoll is administered by an Atoll Chief (Atholhu Veriyaa) appointed by the President. The Ministry of Atoll Administration and its Northern and Southern Regional Offices, Atoll Offices and Island Offices are collectively responsible to the President for Atolls Administration. The administrative head of each island is the Island Chief (Katheeb), appointed by the President. The Island Chief's immediate superior is the Atoll Chief.


          The introduction of code-letter names has been a source of much puzzlement and misunderstandings, especially among foreigners. Many people have come to think that the code-letter of the administrative atoll is its new name and that it has replaced its geographical name. Under such circumstances it is hard to know which is the correct name to use.


          


          Geography
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          The Maldives holds the record for being the flattest country in the world, with a maximum natural ground level of only 2.3m (7ft), though in areas where construction exists this has been increased to several metres. Over the last century, sea levels have risen about twenty centimetres (8 in). The ocean is likely to continue rising and this threatens the existence of Maldives.


          The first accurate maritime charts of this complex Indian Ocean atoll group were the British Admiralty Charts. In 1834-36 Capt. Robert Moresby, assisted by Lieutenants Christopher and Young, undertook the difficult cartography of the Maldive Islands. The resulting charts were printed as three separate large maps by the Hydrographic Service of the Royal Navy.


          A tsunami in the Indian Ocean caused by the 2004 Indian Ocean earthquake caused parts of the Maldives to be covered by sea water and left many people homeless. After the disaster, cartographers are planning to redraw the maps of the islands due to alterations by the tsunami.


          


          Demographics
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          The Maldivian ethnic identity is a blend of the cultures reflecting the peoples who settled on the islands, reinforced by religion and language. The earliest settlers were probably from southern India and Sri Lanka.


          Some social stratification exists on the islands. It is not rigid, since rank is based on varied factors, including occupation, wealth, Islamic virtue, and family ties. Traditionally, instead of a complex caste system, like the Vedic one, there was merely a distinction between noble (bēfulhu) and common people in the Maldives. Members of the social elite are concentrated in Mal. Outside of the service industry, this is the only location where the foreign and domestic populations are likely to interact. The tourist resorts are not on islands where the natives live, and casual contacts between the two groups are discouraged.


          A census has been recorded since 1905, which shows that the population of the country remained around 100,000 for the first seventy years of the last century. Following independence in 1965, the health status of the population improved so much that the population doubled by 1978, and the population growth rate peaked at 3.4% in 1985. By 2005, the population had reached 300,000, although the census in 2000 showed that the population growth rate had declined to 1.9%. Life expectancy at birth stood at 46 years in 1978, while it has now risen to 72 years. Infant mortality has declined from 127 per thousand in 1977 to 12 today, and adult literacy stands at 99%. Combined school enrolment stands in the high 90s.


          The Maldives has one of the highest birth rates in the world. The result is that many islands have become overpopulated and are completely covered by homesteads. Hence the country is becoming less self-sufficient by the day.


          As of July 2006, more than 50,000 foreign employees live in the country. They comprise mainly of people from the neighbouring South Asian countries of India, Sri Lanka, Bangladesh and Nepal.


          


          Tourism


          The development of tourism has fostered the overall growth of the country's economy. It has created direct and indirect employment and income generation opportunities in other related industries. Today, tourism is the country's biggest foreign exchange earner, contributing to twenty percent of the GDP. With eighty-seven tourist resorts in operation. The year 2006 recorded 467,154 tourist arrivals.The first tourist resorts were opened in 1972 with Bandos island resort and Kurumba Village.
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              	Motto:"Un peuple, un but, une foi"

              "One people, one goal, one faith"
            


            
              	Anthem: Pour l'Afrique et pour toi, Mali

              "For Africa and for you, Mali"
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              	Capital

              (and largest city)

              	Bamako

            


            
              	Official languages

              	French
            


            
              	Demonym

              	Malian
            


            
              	Government

              	semi-presidential republic
            


            
              	-

              	President

              	Amadou Toumani Tour
            


            
              	-

              	Prime Minister

              	Modibo Sidib
            


            
              	Independence

              	from France
            


            
              	-

              	Declared

              	September 22, 1960
            


            
              	Area
            


            
              	-

              	Total

              	1,240,192km( 24th)

              478,839 sqmi
            


            
              	-

              	Water(%)

              	1.6
            


            
              	Population
            


            
              	-

              	July 2007estimate

              	11,995,402( 73rd)
            


            
              	-

              	Density

              	11/km( 207th)

              28/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$14.400 billion( 125th)
            


            
              	-

              	Per capita

              	$1,154( 166th)
            


            
              	Gini(1994)

              	50.5(high)
            


            
              	HDI(2007)

              	▲ 0.380(low)
            


            
              	Currency

              	CFA franc ( XOF)
            


            
              	Time zone

              	GMT ( UTC+0)
            


            
              	Internet TLD

              	.ml
            


            
              	Calling code

              	+223
            

          


          Mali, officially the Republic of Mali (French: Rpublique du Mali), is a landlocked nation in Western Africa. Mali is the seventh largest country in Africa, bordering Algeria on the north, Niger on the east, Burkina Faso and the Cte d'Ivoire on the south, Guinea on the south-west, and Senegal and Mauritania on the west.


          Consisting of eight regions, Mali's borders on the north reach deep into the middle of the Sahara, while the country's southern region, where the majority of inhabitants live, features the Niger and Senegal rivers. The country's economic structure centers around agriculture and fishing. Some of Mali's natural resources include gold, uranium, and salt. Due to a high incidence of poverty, Mali is considered to be one of the poorest nations in the world.


          Present-day Mali was once part of three West African empires that controlled trans-Saharan trade: the Ghana Empire, the Mali Empire (from which Mali is named), and the Songhai Empire. In the late 1800s, Mali fell under French control, becoming part of French Sudan. Mali gained independence in 1959 with Senegal, as the Mali Federation in 1959. A year later, the Mali Federation became the independent nation of Mali in 1960. After a long period of one-party rule, a 1991 coup led to the writing of a new constitution and the establishment of Mali as a democratic, multi-party state.


          


          History


          Mali was once part of three famed West African empires which controlled trans-Saharan trade in gold, salt, and other precious commodities. These Sahelian kingdoms had neither rigid geopolitical boundaries nor rigid ethnic identities. The earliest of these empires was the Ghana Empire, which was dominated by the Soninke, a Mande-speaking people. The nation expanded throughout West Africa from the 8th century until 1078, when it was conquered by the Almoravids.
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          The Mali Empire later formed on the upper Niger River, and reached the height of power in the fourteenth century. Under the Mali Empire, the ancient cities of Djenn and Timbuktu were centers of both trade and Islamic learning. The empire later declined as a result of internal intrigue, ultimately being supplanted by the Songhai Empire in the 15th century. The Songhai people originated in current northwestern Nigeria. The Songhai Empire long been a major power in West Africa and remained subject to the Mali Empire's rule. In the late 14th century, the Songhai gradually gained independence from the Mali Empire and expanded, ultimately subsuming the entire eastern portion of the Mali Empire. The empire's eventual collapse was largely the result of a Berber invasion in 1591. The fall of the Songhai Empire marked the end of the region's role as a trading crossroads. Following the establishment of sea routes by the European powers, the trans-Saharan trade routes lost significance.


          In the colonial era, Mali fell under the control of the French beginning in the late 1800s. By 1905, most of the area was under firm French control as a part of French Sudan. In early 1959, Mali (then the Sudanese Republic) and Senegal united to become the Mali Federation. The Mali Federation gained independence from France on June 20, 1960. Senegal withdrew from the federation in August 1960, which allowed the Sudanese Republic to form the independent nation of Mali on September 22, 1960. Modibo Keta was elected the first president. Keta quickly established a one-party state, adopted an independent African and socialist orientation with close ties to the East, and implemented extensive nationalization of economic resources.


          In November 1968, following progressive economic decline, the Keta regime was overthrown in a bloodless military coup led by Moussa Traor. The subsequent military-led regime, with Traor as president, attempted to reform the economy. However, his efforts were frustrated by political turmoil and a devastating drought between 1968 to 1974. The Traor regime faced student unrest beginning in the late 1970s and three coup attempts. However, the Traor regime repressed all dissenters until the late 1980s. The government continued to attempt economic reforms, and the populace became increasingly dissatisfied. In response to growing demands for multi-party democracy, the Traor regime allowed some limited political liberalization, but refused to usher in a full-fledged democratic system. In 1990, cohesive opposition movements began to emerge, and was complicated by the turbulent rise of ethnic violence in the north following the return of many Tuaregs to Mali.


          Anti-government protests in 1991 led to a coup, a transitional government, and a new constitution. In 1992, Alpha Oumar Konar won Mali's first democratic, multi-party presidential election. Upon his reelection in 1997, President Konar pushed through political and economic reforms and fought corruption. In 2002, he was succeeded in democratic elections by Amadou Toumani Tour, a retired general, who had been the leader of the military aspect of the 1991 democratic uprising. Today, Mali is one of the most politically and socially stable countries in Africa.


          


          Geography
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          Mali is a landlocked nation in West Africa, located southwest of Algeria. At 1,240,000square kilometres (479,000sqmi), Mali is the world's 24th-largest country and is comparable in size to South Africa or Peru. Most of the country lies in the southern Sahara, which produces a hot, dust-laden harmattan haze common during dry seasons. The country extends southwest through the subtropical Sahel to the Sudanian savanna zone. Mali is mostly flat, rising to rolling northern plains covered by sand. The Adrar des Ifoghas lies in the northeast.


          The country's climate ranges from subtropical in the south to arid in the north. Most of the country receives negligible rainfall; droughts are frequent. Late June to early December is the rainy season. During this time, flooding of the Niger River is common. The nation has considerable natural resources, with gold, uranium, phosphates, kaolinite, salt and limestone being most widely exploited. Mali faces numerous environmental challenges, including desertification, deforestation, soil erosion, and inadequate supplies of potable water.


          


          Regions and cercles
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          Mali is divided into eight regions (rgions) and one district. Each region has a governor. Since Mali's regions are huge, the country is subdivided into 49 cercles, totaling 288 arrondissements. Mayors and elected members of the city councils officiate the arrondissements.


          The regions and district are:


          
            	Gao


            	Kayes


            	Kidal


            	Koulikoro


            	Mopti


            	Sgou


            	Sikasso


            	Tombouctou (Timbuktu)


            	Bamako (capital district)

          


          


          Politics and government


          Mali is a constitutional democracy governed by the constitution of January 12, 1992, which was amended in 1999. The constitution provides for a separation of powers among the executive, legislative, and judicial branches of government. The system of government can be described as "semi-presidential."
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          Executive power is vested in a president, who is elected to a five-year term by universal suffrage and is limited to two terms. The president serves as chief of state and commander in chief of the armed forces. A prime minister appointed by the president serves as head of government and in turn appoints the Council of Ministers. The unicameral National Assembly is Malis sole legislative body, consisting of deputies elected to five-year terms. Following the 2007 elections, the Alliance for Democracy and Progress held 113 of 160 seats in the assembly. The assembly holds two regular sessions each year, during which it debates and votes on legislation that has been submitted by a member or by the government.


          Malis constitution provides for an independent judiciary, but the executive continues to exercise influence over the judiciary by virtue of power to appoint judges and oversee both judicial functions and law enforcement. Mali's highest courts are the Supreme Court, which has both judicial and administrative powers, and a separate Constitutional Court that provides judicial review of legislative acts and serves as an election arbiter. Various lower courts exist, though village chiefs and elders resolve most local disputes in rural areas.


          


          Foreign relations and military
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          Mali's foreign policy orientation has become increasingly pragmatic and pro-Western over time. Since the institution of a democratic form of government in 2002, Malis relations with the West in general and with the United States in particular have improved significantly. Mali has a longstanding yet ambivalent relationship with France, a former colonial ruler. Mali is active in regional organizations such as the African Union. Working to control and resolve regional conflicts, such as in Cte dIvoire, Liberia, and Sierra Leone, is one of Malis major foreign policy goals. Mali feels threatened by the potential for the spillover of conflicts in neighboring states, and relations with those neighbors are often uneasy. General insecurity along borders in the north, including cross-border banditry and terrorism, remain troubling issues in regional relations.


          Malis military forces consist of an army, which includes land forces and a small navy and air force, as well as the paramilitary Gendarmerie and Republican Guard, all of which are under the control of Mali's Ministry of Defense and Veterans, headed by a civilian. The military is underpaid, poorly equipped, and in need of rationalization. Organization has suffered from the incorporation of Tuareg irregular forces into the regular military following a 1992 agreement between the government and Tuareg rebel forces. The military has generally kept a low profile since the democratic transition of 1992. The incumbent president, Amadou Toumani Tour, is a former army general and as such reportedly enjoys widespread military support. In the annual human rights report for 2003, the U.S. Department of State rated civilian control of security forces as generally effective but noted a few "instances in which elements of the security forces acted independently of government authority."


          


          Economy
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          Mali is one of the poorest countries in the world. The average worker's annual salary is approximately US$1,500. Between 1992 to 1995, Mali implemented an economic adjustment program that resulted in economic growth and a reduction in financial imbalances. The program increased social and economic conditions, and led to Mali joining the World Trade Organization on May 31, 1995. The gross domestic product (GDP) has risen as a result. In 2002, the GDP amounted to US$3.4 billion, and increased to US$5.8 billion in 2005, which amounts to approximately 17.6% annual growth rate.


          Mali's key industry is agriculture. Cotton is the country's largest crop export and is exported west throughout Senegal and the Ivory Coast. During 2002, 620,000 tons of cotton were produced in Mali but declining cotton prices in 2003 reduced demand for the crop. In addition to cotton, Mali produces rice, millet, corn, vegetables, tobacco, and tree crops. Gold, livestock and agriculture amount to eighty percent of Mali's exports. Eighty percent of Malian workers are employed in agriculture while fifteen percent work in the service sector. However, seasonal variations lead to regular temporary unemployment of agricultural workers.


          In 1991, with the assistance of the International Development Association, Mali relaxed the enforcement of mining codes which led to renewed foreign interest and investment in the mining industry. Gold is mined in the southern region and Mali has the third highest gold production in Africa (after South Africa and Ghana). The emergence of gold as Malis leading export product since 1999 has helped mitigate some of the negative impact of the cotton and Cte dIvoire crises. Other natural resources include kaolin, salt, phosphate, and limestone.


          Electricity and water are maintained by the Energie du Mali, or EDM, and textiles are generated by Industry Textile du Mali, or ITEMA. Mali has made efficient use hydroelectricity, consisting of over half of Mali's electrical power. In 2002, 700 kWh of hydroelectric power were produced in Mali.


          The Malian government participates in foreign involvement, concerning commerce and privatization. Mali underwent economic reform, beginning in 1988 by signing agreements with the World Bank and the International Monetary Fund. During 1988 to 1996, Mali's government largely reformed public enterprises. Since the agreement, sixteen enterprises were privatized, twelve partially privatized, and twenty liquidated. In 2005, the Malian government conceded a railroad company to the Savage Corporation, which is based in Salt Lake City, Utah, USA. Two major companies, Societ de Telecommunications du Mali (SOTELMA) and the Cotton Ginning Company (CMDT), are expected to be privatized in 2008.


          


          Demographics
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          In July 2007, Mali's population was an estimated 12 million, with an annual growth rate of 2.7%. The population is predominantly rural (68% in 2002), and 510% of Malians are nomadic. More than 90% of the population lives in the southern part of the country, especially in Bamako, which has over 1 million residents.


          In 2007, about 48% of Malians were less than fifteen years old, 49% were 1564 years old, and 3% were 65 and older. The median age was 15.9 years. The birth rate in 2007 was 49.6 births per 1,000, and the total fertility rate was 7.4 children per woman. The death rate in 2007 was 16.5 deaths per 1,000. Life expectancy at birth was 49.5 years total (47.6 for males and 51.5 for females). Mali has one of the world's highest rates of infant mortality, with 106 deaths per 1,000 live births in 2007.


          Malis population encompasses a number of sub-Saharan ethnic groups, most of which have historical, cultural, linguistic, and religious commonalities. The Bambara are by far the largest single ethnic group, making up 36.5% of the population. Collectively, the Bambara, Sonink, and Malink, all part of the broader Mand group, constitute 50% of Mali's population. Other significant groups are the Peul (17%), Voltaic (12%), Songhai (6%), and Tuareg and Moor (10%). Mali historically has enjoyed reasonably good inter-ethnic relations; however, some hereditary servitude relationships exist, as do ethnic tensions between the Songhai and the Tuareg.
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          Malis official language is French, but numerous (40 or more) African languages also are widely used by the various ethnic groups. About 80% of Malis population can communicate in Bambara, which is the countrys principal lingua franca and marketplace language. An estimated 90% of Malians are Muslim (mostly Sunni), 9% adhere to indigenous or traditional animist beliefs, and 1% are Christian (about two-thirds Roman Catholic and one-third Protestant). Atheism and agnosticism are believed to be rare among Malians, most of whom practice their religion on a daily basis. Islam as practiced in Mali is moderate, tolerant, and adapted to local conditions; relations between Muslims and practitioners of minority religious faiths are generally amicable. The constitution establishes a secular state and provides for freedom of religion, and the government largely respects this right.


          


          Health and education


          Mali faces numerous health challenges related to poverty, malnutrition, and inadequate hygiene and sanitation. Mali's health and development indicators rank among the worst in the world. In 2000, only 6265 percent of the population was estimated to have access to safe drinking water and only 69 percent to sanitation services of some kind. In 2001, the general government expenditures on health totaled about US$4 per capita at an average exchange rate. Medical facilities in Mali are very limited, and medicines are in short supply. Malaria and other arthropod-borne diseases are prevalent in Mali, as are a number of infectious diseases such as cholera and tuberculosis. Malis population also suffers from a high rate of child malnutrition and a low rate of immunization. An estimated 1.9 percent of the adult population was afflicted with HIV/AIDS that year, among the lowest rates in Sub-Saharan Africa.
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          Public education in Mali is in principle provided free of charge and is compulsory for nine years between the ages of seven and 16. The system encompasses six years of primary education beginning at age seven, followed by six years of secondary education. However, Malis actual primary school enrollment rate is low, in large part because families are unable to cover the cost of uniforms, books, supplies, and other fees required to attend. In the 200001 school year, the primary school enrollment rate was 61% (71% of males and 51% of females); in the late 1990s, the secondary school enrollment rate was 15% percent (20% of males and 10% of females). The education system is plagued by a lack of schools in rural areas, as well as shortages of teachers and materials. Estimates of literacy rates in Mali range from 2730% to 46.4%, with literacy rates significantly lower among women than men.
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                  Least Concern( IUCN 3.1)
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                    	Species:
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              	Anas platyrhynchos

              Linnaeus, 1758
            


            
              	Subspecies
            


            
              	
                See Mexican Duck, Anas and below
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                Anas boschas

              
            

          


          The Mallard (Anas platyrhynchos), probably the best-known and most recognizable of all ducks, is a dabbling duck which breeds throughout the temperate and sub-tropical areas of North America, Europe, Asia, New Zealand (where it is currently the most common duck species), and Australia. It is strongly migratory in the northern parts of its breeding range, and winters farther south. For example, in North America it winters south to Mexico, but also regularly strays into Central America and the Caribbean between September and May.


          The Mallard and the Muscovy Duck are believed be the ancestors of all domestic ducks.


          The Agreement on the Conservation of African-Eurasian Migratory Waterbirds ( AEWA) applies to the mallard.


          


          Description
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          The mallard is 5665 cm long, has a wingspan of 8198 cm, and weighs 2-2 1/2 pounds. The breeding male is unmistakable, with a green head, black rear end and a yellow bill tipped with black (as opposed to the dark brown bill in females). The female Mallard is light brown, like most female dabbling ducks. However, both the female and male Mallards have distinct purple speculum edged with white, prominent in flight or at rest (though temporarily shedded during the annual summer molt). In non-breeding ( eclipse) plumage the drake becomes drab, looking more like the female, but still distinguishable by its yellow bill and reddish breast.


          The Mallard is a rare example of both Allen's Rule and Bergmann's Rule in birds. Bergmann's Rule, which states that polar forms tend to be larger than related ones from warmer climates, has numerous examples in birds. Allen's Rule says that appendages like ears tend to be smaller in polar forms to minimize heat loss, and larger in tropical and desert equivalents to facilitate heat diffusion, and that the polar taxa are stockier overall. Examples of this rule in birds are rare, as they lack external ears. However, the bill of ducks is very well supplied with blood vessels and is vulnerable to cold.


          The size of the Mallard varies clinally, and birds from Greenland, although larger than birds further south, have smaller bills and are stockier. It is sometimes separated as subspecies Greenland Mallard (A. p. conboschas).


          In captivity, domestic ducks come in wild-type plumages, white, and other colours. Most of these colour variants are also known in domestic mallards not bred as livestock, but kept as pets, aviary birds, etc., where they are rare but increasing in availability.


          A noisy species, the male has a nasal call, the female the " quack" always associated with ducks.


          


          Ecology


          The Mallard inhabits most wetlands, including parks, small ponds and rivers, and usually feeds by dabbling for plant food or grazing; there are reports of it eating frogs. It usually nests on a river bank, but not always near water. It is highly gregarious outside of the breeding season and will form large flocks, which are known as a sord.
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          Malnutrition is a general term for a medical condition caused by an improper or insufficient diet. It most often refers to undernutrition resulting from inadequate consumption, poor absorption, or excessive loss of nutrients, but the term can also encompass overnutrition, resulting from overeating or excessive intake of specific nutrients. An individual will experience malnutrition if the appropriate amount of, or quality of nutrients comprising a healthy diet are not consumed for an extended period of time. An extended period of malnutrition can result in starvation, disease, and infection.


          Malnutrition is the lack of sufficient nutrients to maintain healthy bodily functions and is typically associated with extreme poverty in economically developing countries. It is a common cause of reduced intelligence in parts of the world affected by famine. Malnutrition as the result of inappropriate dieting, overeating or the absence of a "balanced diet" is often observed in economically developed countries (eg. as indicated by increasing levels of obesity).


          Most commonly, malnourished people either do not have enough calories in their diet, or are eating a diet that lacks protein, vitamins, or trace minerals. Medical problems arising from malnutrition are commonly referred to as deficiency diseases. Scurvy is a well-known and now rare form of malnutrition, in which the victim is deficient in vitamin C.


          


          Common forms of malnutrition include protein-energy malnutrition (PEM) and micronutrient malnutrition. PEM refers to inadequate availability or absorption of energy and proteins in the body. Micronutrient malnutrition refers to inadequate availability of some essential nutrients such as vitamins and trace elements that are required by the body in small quantities. Micronutrient deficiencies lead to a variety of diseases and impair normal functioning of the body. Deficiency in micronutrients such as Vitamin A reduces the capacity of the body to resist diseases. Deficiency in iron, iodine and vitamin A is widely prevalent and represent a major public health challenge. An array of afflictions ranging from stunted growth, reduced intelligence and various cognitive abilities, reduced sociability, reduced leadership and assertiveness, reduced activity and energy, reduced muscle growth and strength, and poorer health overall are directly implicated to nutrient deficiencies. Also, another, although rare, effect of malnutrition is black spots appearing on the skin.


          Hunger is the normal psychological response brought on by the physiological condition of needing food. Hunger can also affect the mental state of a person, and is often used as a metonym for general undernourishment.
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            [image: The orange ribbon—an awareness ribbon for malnutrition.]

            
              The orange ribbonan awareness ribbon for malnutrition.
            

          


          As of 2008, malnutrition continues to be a worldwide problem, particularly in lesser developed countries. According to the Food and Agriculture Organization of the United Nations, "850 million people worldwide were undernourished in 1999 to 2005, the most recent years for which figures are available" and the number of malnourished people has recently been increasing. An orange awareness ribbon is used to raise awareness of malnutrition in the world. The FAO calculates undernourishment by comparing the amount of food available in a country at national level with how many people live in the country.


          Some environmentalists claim that the fundamental issue causing malnutrition is that the human population exceeds the Earth's carrying capacity; however, Food First raises the issue of food sovereignty and claims that every country (with the possible minor exceptions of some city-states) has sufficient agricultural capacity to feed its own people, but that the " free trade" economic order associated with such institutions as the International Monetary Fund (IMF) and the World Bank prevent this from happening. At the other end of the spectrum, the World Bank itself claims to be part of the solution to malnutrition, asserting that the best way for countries to succeed in breaking the cycle of poverty and malnutrition is to build export-led economies that will give them the financial means to buy foodstuffs on the world market.


          Amartya Sen won a 1998 Nobel Prize in part for his work suggesting that famine is not typically the product of a lack of food; rather, famine may arise from problems in food distribution networks or from governmental policies in the developing world.


          The politics of food trade and food security are often difficult to grasp. Many people believe that sending food aid to the poor of the world is a worthy idea, but that each country should produce its own food.


          Countries that have become more open to international trade in recent years (e.g. China, Vietnam or Peru) have greatly reduced the prevalence of undernourishment as measured by the FAO (food energy consumption below acceptable minimum) or as measured by the World Health Organization by the percentage of children under five who are stunted, wasted or underweight. Countries that remained closed to external trade (e.g. North Korea) have not improved or have worsened their food situation.


          Some anti-globalization groups advocate "food sovereignty", stating that each country should be physically self sufficient in every food item consumed by their people; by this measure the United States, United Kingdom, Sweden, Belgium, and in fact almost all other countries in the world would be food insecure, and a desert nation like Saudi Arabia (with its current population) would not be viable as a country at all.


          One policy adopted in recent decades to alleviate world malnutrition is food aid, i.e. the physical donation of food from rich to poor countries. From the rich donor countries' point of view, this is a suitable way to reduce excess supply created by domestic agricultural subsidies, stabilizing farm prices in rich countries, even if the cost of supplying the food to its final beneficiaries is often disproportionately high. Food aid may be provided for short-term emergencies (natural disasters like earthquakes, tsunamis, droughts and floods, or human-made like war and refugee flows) or in the form of a long-term program for an extended period. From the viewpoint of recipient countries, the value of food-aid depends on the form it takes. Emergency food aid is welcome, though aid in cash may also be welcome because the food may often be purchased locally in zones not affected by the emergency, thus benefitting local farmers. Long-term foreign food aid has been criticized as discouraging local production and distorting markets. Instead, population control has been advocated as a much better approach to solve malnutrition/famine than merely providing food.
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          In recent years many foods, such as Spirulina and peanut butter, have been developed or refined for mass-production in hopes of combatting malnutrition and its effects. See IIMSAM and Plumpy'nut for more on these efforts.


          


          Statistics


          Number of undernourished people (million) in 2001-2003, according to the FAO, the following countries had 5 million or more undernourished people :


          
            
              	Country

              	Number of Undernourished (million)
            


            
              	India

              	212.0
            


            
              	China

              	150.0
            


            
              	Bangladesh

              	43.1
            


            
              	Democratic Republic of Congo

              	37.0
            


            
              	Pakistan

              	35.2
            


            
              	Ethiopia

              	31.5
            


            
              	Tanzania

              	16.1
            


            
              	Philippines

              	15.2
            


            
              	Brazil

              	14.4
            


            
              	Indonesia

              	13.8
            


            
              	Vietnam

              	13.8
            


            
              	Thailand

              	13.4
            


            
              	Nigeria

              	11.5
            


            
              	Kenya

              	9.7
            


            
              	Sudan

              	8.8
            


            
              	Mozambique

              	8.3
            


            
              	North Korea

              	7.9
            


            
              	Yemen

              	7.1
            


            
              	Madagascar

              	7.1
            


            
              	Colombia

              	5.9
            


            
              	Zimbabwe

              	5.7
            


            
              	Mxico

              	5.1
            


            
              	Zambia

              	5.1
            


            
              	Angola

              	5.0
            

          


          Note: This table measures "undernourishment", as defined by FAO, and represents the number of people consuming (on average for years 2001 to 2003) less than the minimum amount of food energy (measured in kilocalories per capita per day) necessary for the average person to stay in good health while performing light physical activity. It is a conservative indicator that does not takes into account the extra needs of people performing extrenous physical activity, nor seasonal variations in food consumption or other sources of variability such as inter-individual differences in energy requirements.


          Malnutrition and undernourishment are cumulative or average situations, and not the work of a single day's food intake (or lack thereof). This table does not represent the number of people who "went to bed hungry today."


          The U.S. Department of Agriculture reported that in 2003, only 1 out of 200 U.S. households with children became so severely food insecure that any of the children went hungry even once during the year. A substantially larger proportion of these same households (3.8 percent) had adult members who were hungry at least one day during the year because of their households' inability to afford enough food.


          


          Overnourished vs undernourished


          In 2006, Professor Popkin from the University of North Carolina, said there were now more overweight people across the world than undernourished people. He told the International Association of Agricultural Economists the number of overweight people had topped one billion (of which 300 million are obese), compared with 800 million undernourished. He added this transition from a starving world to an obese one was accelerating.


          


          Mortality due to malnutrition


          According to Jean Ziegler (the United Nations Special Rapporteur on the Right to Food for 2000 to March 2008), mortality due to malnutrition accounted for 58% of the total mortality in 2006: "In the world, approximately 62 millions people, all causes of death combined, die each year. In 2006, more than 36 millions died of hunger or diseases due to deficiencies in micronutrients".


          


          Effects


          An extended period of malnutrition can result in starvation or deficiency diseases such as scurvy. Malnutrition increases the risk of infection and infectious disease; for example, it is a major risk factor in the onset of active tuberculosis.


          Malnutrition appears to increase activity and movement in many animals - for example an experiment on spiders showed increased activity and predation in starved spiders, resulting in larger weight gain. This pattern is seen in many animals, including humans while sleeping. It even occurs in rats with their cerebral cortex or stomachs completely removed. Increased activity on hamster wheels occurred when rats were deprived not only of food, but also water or B vitamins such as thiamine This response may increase the animal's chance of finding food, though it has also been speculated the emigration response relieves pressure on the home population.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Malnutrition"
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              	Anthem: L-Innu Malti

              ("The Maltese Anthem")
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                  Location of Malta (dark green)

                   on the European continent (light green & dark grey)

                   in the European Union (light green)
                

              
            


            
              	Capital

              	Valletta ( de facto)

            


            
              	Largest city

              	Birkirkara
            


            
              	Official languages

              	Maltese, English
            


            
              	Demonym

              	Maltese
            


            
              	Government

              	Parliamentary Republic
            


            
              	-

              	President

              	Edward Fenech Adami
            


            
              	-

              	Prime Minister

              	Lawrence Gonzi
            


            
              	Independence
            


            
              	-

              	from the United Kingdom

              	September 21, 1964
            


            
              	-

              	Republic

              	December 13, 1971
            


            
              	EU accession

              	May 1, 2004
            


            
              	Area
            


            
              	-

              	Total

              	316km( 185th)

              121 sqmi
            


            
              	-

              	Water(%)

              	0.001
            


            
              	Population
            


            
              	-

              	2007estimate

              	410,290( 174th)
            


            
              	-

              	2005census

              	404,5001
            


            
              	-

              	Density

              	1,282/km( 7th)

              3,339/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$9.396 billion( 140th)
            


            
              	-

              	Per capita

              	$22,907( 38th)
            


            
              	GDP (nominal)

              	2006estimate
            


            
              	-

              	Total

              	$5.39 billion( 120th)
            


            
              	-

              	Per capita

              	$13,408( 35th)
            


            
              	HDI(2007)

              	▲0.878(high)( 34th)
            


            
              	Currency

              	Euro ( )2 Banks ( EUR)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.mt 3
            


            
              	Calling code

              	+356
            


            
              	1 Total population includes foreign residents. Maltese residents population estimate at end 2004 was 389,769. All official population data provided by the NSO .

              2Before 2008: Maltese lira

              3 Also .eu, shared with other European Union member states.
            

          


          Malta, officially the Republic of Malta ( Maltese: Repubblika ta' Malta), is a small and densely populated island nation comprising an archipelago of seven islands, three of which are inhabited. It is located in the Mediterranean Sea in Southern Europe just 93km (58mi) south of Sicily, giving the country a warm, Mediterranean climate, and 288km (179mi) to its south is North Africa. The nation's de facto capital city is the historic Valletta.


          Throughout much of its history, Malta has been considered a crucial strategic location due in large part to its position in the Mediterranean Sea. It was held by several ancient cultures including Sicilians, Romans, Phoenicians, Byzantines and others. The island is commonly associated with the Knights of St. John who ruled it. This, along with the historic Biblical shipwreck of St. Paul on the island, ingrained the strong Roman Catholic legacy which is still the official and most practised religion in Malta today.


          The country's official languages are Maltese and English, the latter a legacy from Malta's period as a British colony  the United Kingdom is the most recent outside ruling power. Malta gained independence in 1964 and is currently a member of the Commonwealth of Nations, as well as the European Union which it joined in 2004.


          


          Etymology


          The origin of the term "Malta" is uncertain, though the modern day variation is from the Maltese language. The more common etymology is that it comes from the Greek word έ (meli) ('honey'). The Greeks called the island ί (Melite) meaning "honey" or "honey-sweet" possibly due to Malta's unique production of honey; Malta has had an endemic species of bee which lives on the island, giving it the common nickname the "land of honey". Not only was there Greek influence on the island as early as 700 BC, but the island was later dominated by the Greek-speaking Byzantine Empire from 395 to 870.


          Another etymology given is the Phoenician word Maleth meaning "a haven".


          


          History


          


          Early settlements of Malta
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              Ancient Mnajdra temples.
            

          


          The Maltese islands were first settled in 5200 BC by stone age farmers who had arrived from the nearby, much larger island of Sicily, they were called Sicanians. During 3500 BC, these people built the oldest free-standing structures and oldest religious structures in the world, in the form of the megalithic Ġgantija temples on Gozo, other early temples include those at Ħaġar Qim and Mnajdra. Around 700 BC, there was Ancient Greek culture on Malta, especially around the area of Valletta. A century later the natives were joined on the island by Phoenician traders, who used the islands as an outpost for their trade explorations in the Mediterranean Sea.


          After the fall of Tyre, the islands later came under the control of Carthage (400 BC), a former Phoenician colony, and then of Rome (218 BC). The islands prospered under Roman rule, during which time they were considered a Municipium and a Foederata Civitas. Many Roman antiquities still exist, testifying to the close link between the Maltese inhabitants and the people of Rome. The island was a favourite among Roman soldiers as a place to retire from active service. In AD 60, the islands were visited by Saint Paul, who is said to have been shipwrecked on the shores of the aptly-named " San Pawl il-Baħar" (Saint Paul's Bay). Studies of the currents and prevalent winds at the time however, render it more likely that the shipwreck occurred in or around Daħlet San Tumas in Marsascala.


          After a period of Byzantine rule (fourth to ninth century) and a probable sack by the Vandals, the islands were conquered by the Arabs in AD 870. The Arabs, who generally tolerated the population's Christianity, introduced the cultivation of citrus fruits and cotton, and irrigation systems. Arab influence can be seen most prominently in the modern Maltese language, a Semitic language which also contains significant Romance influences, and is written in a variation of the Latin alphabet.


          The period of Arab rule lasted until 1091, when the islands were taken by the Siculo-Normans. A century later the last Norman king, Tancredo di Lecce, appointed Margarito di Brindisi the first Count of Malta. Subsequent rulers included the Swabian, Angevin, Aragonese, Castillians who reconstituted a County of Malta in 1283. The Maltese nobility was established during this period; some of it dating back to 1400. Around thirty-two noble titles remain in use today, of which the oldest is the Barony of Djar il-Bniet e Buqana.


          


          Knights of Malta and Napoleon
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              de la Valette defended in the Great Siege of Malta.
            

          


          In 1530 Charles I of Spain gave the islands to the Order of Knights of the Hospital of St John of Jerusalem in perpetual lease. The Crown of Aragon had owned the islands as part of its Mediterranean empire for some time. These knights, a military religious order now known as the " Knights of Malta", had been driven out of Rhodes by the Ottoman Empire in 1522. They withstood a full-blown siege by the Ottoman Turks in 1565, at the time the greatest naval power in the Mediterranean sea. After this they decided to increase the fortifications, particularly in the inner-harbour area, where the new city of Valletta, named after Grand Master Jean de la Valette, was built.
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              Aerial view of Valletta.
            

          


          Their reign ended when Malta was captured by Napoleon en route to his expedition of Egypt during the French Revolutionary Wars in 1798. As a ruse, Napoleon asked for safe harbour to resupply his ships, and then turned his guns against his hosts once safely inside Valletta. Grand Master Ferdinand von Hompesch zu Bolheim capitulated, and Napoleon stayed in Malta for a few days, during which time he systematically looted the movable assets of the Order, and established an administration controlled by his nominees. He then sailed for Egypt, leaving a substantial garrison in Malta.


          The occupying French forces were unpopular, however, due particularly to their negative attitude towards religion. Their financial and religious reforms did not go down well with the citizens. The Maltese rebelled against them, and the French were forced behind the fortifications.


          Great Britain, along with the Kingdom of the Two Sicilies, sent ammunition and aid to the rebels, and Britain also sent her navy, which instigated a blockade of the islands. The isolated French forces, under General Claude-Henri Belgrand de Vaubois, surrendered in 1800, and the island became a British Dominion, being presented by several Maltese leaders to Sir Alexander Ball.


          


          British rule and World War II


          In 1814, as part of the Treaty of Paris, Malta officially became a part of the British Empire, and was used as a shipping way-station and fleet headquarters. Malta's position half-way between Gibraltar and the Suez Canal proved to be its main asset during these years, and it was considered to be an important stop on the way to India.
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              The Royal Opera House, Valletta, bombed to the ground during World War II.
            

          


          In the early 1930s, the British Mediterranean Fleet, which was at the time the main contributor for the commerce on the island, was moved to Alexandria as an economic measure. Malta played an important role during World War II, owing to its proximity to Axis shipping lanes. The bravery of the Maltese people in their long struggle against enemy attack moved HM King George VI to award the George Cross to Malta on a collective basis on April 15, 1942 "to bear witness to a heroism and devotion that will long be famous in history". Some historians argue that the award caused Britain to incur disproportionate losses in defending Malta, as British credibility would have suffered if Malta was surrendered, as Singapore had been. A replica of the George Cross now appears in the upper hoist corner of the Flag of Malta. The collective award remained unique until April 1999, when the Royal Ulster Constabulary became the second  and, to date, the only other  recipient of the collective George Cross.


          
            [image: A karrozzin near Auberge de Castille.]

            
              A karrozzin near Auberge de Castille.
            

          


          


          Independence


          After the war, and after the Malta Labour Party's unsuccessful attempt at "Integration with Britain", Malta was granted independence on September 21, 1964 ( Independence Day). Under its 1964 constitution, Malta initially retained Queen Elizabeth II as Queen of Malta, with a Governor-General exercising executive authority on her behalf. On December 13, 1974 ( Republic Day) it became a republic within the Commonwealth, with the President as head of state. A defence agreement signed soon after independence (and re-negotiated in 1972) expired on March 31, 1979 ( Freedom Day) when the British military forces were withdrawn. Malta adopted an official policy of neutrality in 1980 and for a brief period was a member of the Movement of Non-Aligned Countries. In 1989 Malta was the venue of an important summit between US President Bush and Soviet leader Gorbachev, their first face-to-face encounter, which signaled the end of the Cold War.


          Malta joined the European Union on May 1, 2004. Following the European Council of 21 to 22 June 2007 it joined the Eurozone on January 1, 2008.


          


          Politics and government
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          Malta is a republic, whose parliamentary system and public administration is closely modeled on the Westminster system. The unicameral House of Representatives, (Maltese: Il-Kamra tar-Rappreżentanti), is elected by direct universal suffrage through single transferable vote every five years, unless the House is dissolved earlier by the President on advice of the Prime Minister. The House of Representatives is made up of sixty-five Members of Parliament. However, where a party wins an absolute majority of votes, but does not have a majority of seats, that party is given additional seats to ensure a parliamentary majority. The Constitution of Malta provides that the President appoint as Prime Minister the member of the House who is best able to command a (governing) majority in the House.


          The President of the Republic is elected every five years by the House of Representatives. The role of the president as head of state is largely ceremonial. The main political parties are the Nationalist Party, which is a Christian democratic party, and the Malta Labour Party, with Dr. Joseph Muscat as its leader, which is a social democratic party. The Nationalist Party is currently (2008) at the helm of the government, the Prime Minister being Dr. Lawrence Gonzi. The Malta Labour Party is in opposition. There are a number of smaller political parties in Malta that presently have no parliamentary representation.


          


          Geography
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          Malta is an archipelago in the central Mediterranean Sea (in its eastern basin), some 93 km south of the Italian island of Sicily across the Malta Channel; east of Tunisia and north of Libya in Africa. Only the three largest islands Malta Island (Malta), Gozo (Għawdex), and Comino (Kemmuna) are inhabited. The smaller islands, such as Filfla, Cominotto and the Islands of St. Paul are uninhabited. Numerous bays along the indented coastline of the islands provide good harbours. The archipelago itself lies on the edge of the African tectonic plate, as it borders with the Eurasian plate. The landscape is characterised by low hills with terraced fields. The highest point is at Ta' Dmejrek on Malta Island at 253 metres (830 ft) near Dingli. Although there are some small rivers at times of high rainfall, there are no permanent rivers or lakes on Malta. However, some watercourses are found around the island that have fresh water running all year round. Such places are Baħrija, l-Intaħleb and San Martin. Running water in Gozo is found at Lunzjata Valley.


          Malta implemented the Schengen Agreement on December 21, 2007. Customs and border controls remained at airports until March 2008.
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          Contrary to popular belief, the south of Malta is not Europe's most southern point; that distinction belongs to the Greek island of Gavdos.


          Phytogeographically, Malta belongs to the Liguro-Tyrrhenian province of the Mediterranean Region within the Boreal Kingdom. According to the WWF, the territory of Malta belongs to the ecoregion of Tyrrhenian-Adriatic sclerophyllous and mixed forests.


          


          Climate


          The climate is Mediterranean ( Kppen climate classification Csa), with mild, rainy winters and hot, dry summers. There is no real thermal dormant season for plants, although plant growth can be checked briefly by abnormal cold in winter (patches of ground frost may occur in inland locales), and summer heat and aridity may cause vegetation to wilt. Effectively there are only two seasons, which makes the islands attractive for tourists, especially during the drier months. However, strong winds can make Malta feel cold during the springtime.


          Water supply poses a problem on Malta, as the summer is both rainless and the time of greatest water use, and the winter rainfall often falls as heavy showers running off to the sea rather than soaking into the ground. Malta depends on underground reserves of fresh water, drawn through a system of water tunnels called the Ta' Kandja galleries, which average about 97 m. below surface and extend like the spokes of a wheel. In the galleries in Malta's porous limestone, fresh water lies in a lens upon brine. More than half the potable water of Malta is produced by desalination, which creates further issues of fossil fuel use and pollution.


          In January 2007 International Living chose Malta as the country with the best climate in the world.


          The lowest temperature ever recorded at Valletta was on February 19, 1895, with +1.2℃ (34.2℉), and the highest temperature was +43.8℃ (110.8℉) recorded in August 1999 at Luqa International Airport. An unofficial lowest temperature of 1.7℃ (28.9℉) was recorded on February 1, 1962 in the Ta' Qali airfield with snow on the ground. Snow is virtually unheard of, with very few and brief snow flurries recorded in February 1895, January 1905 and January 31st, 1962. No accumulation has been reported on the coast at least since 1800, but in the last day of January 1962 snow briefly covered some parts of the interior of the main island. The following night the only frost in the history of Malta was recorded in the in the Ta' Qali airfield.


          



          
            
              	Month

              	Year

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Avg high C (F)

              	21 (71)

              	15 (59)

              	15 (59)

              	16 (61)

              	18 (65)

              	22 (72)

              	27 (80)

              	30 (86)

              	30 (86)

              	28 (82)

              	24 (75)

              	19 (67)

              	16 (61)
            


            
              	Avg low temperature C (F)

              	15 (60)

              	9 (49)

              	9 (49)

              	10 (51)

              	12 (54)

              	15 (59)

              	19 (66)

              	22 (71)

              	22 (72)

              	20 (69)

              	18 (64)

              	14 (57)

              	11 (52)
            


            
              	Source: Weatherbase
            

          


          


          Economy
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          Until 1800 Malta had very few industries except the cotton, tobacco and shipyards industry. The dockyard was later used by the British for military purposes. At times of war Malta's economy prospered due to its strategic location. This could be seen during the Crimean War of 1854. This benefited those who had a military role, as well as the craftsmen.


          In 1869 the opening of the Suez Canal benefited Malta's economy greatly, as there was a massive increase in the shipping which entered the port. Entrept trade saw many ships stopping at Malta's docks for refuelling, which brought great benefits to the population. Towards the end of the 19th century the economy began declining, and by the 1940s Malta's economy was in serious crisis. This was partially due to the longer range of newer merchant ships which required less frequent refuelling stops.


          Presently, Maltas major resources are limestone, a favourable geographic location and a productive labour force. Malta produces only about 20% of its food needs, has limited freshwater supplies and has no domestic energy sources. The economy is dependent on foreign trade (serving as a freight trans-shipment point), manufacturing (especially electronics and textiles) and tourism. Tourism infrastructure has increased dramatically over the years and a number of good-quality hotels are present on the island. An increasing number of Maltese now travel abroad on holiday. Although they are still a net importer of tourism, the ratio of inbound tourists to outbound tourists is decreasing. Film production is a growing contributor to the Maltese economy, with several big-budget foreign films shooting in Malta each year. The country has increased the exports of many other types of services such as banking and finance.


          The government is investing heavily in the country's provision of education. As all education is free, Malta is currently producing a pool of qualified persons which heavily contribute to the country's growing economy.


          Malta has recently privatised some state-controlled firms and liberalised markets in order to prepare for membership in the European Union, which it joined on May 1, 2004. For example, the government announced on January 8, 2007 that it is selling its 40% stake in Maltapost, in order to complete a privatisation process which has been ongoing for the past five years. Malta and Tunisia are currently discussing the commercial exploitation of the continental shelf between their countries, particularly for petroleum exploration.


          The Maltese government entered ERM II on May 4, 2005, and adopted the euro as the country's currency on January 1, 2008. Maltese euro coins feature the Maltese Cross on 2 and 1 coins, the Maltese Coat of Arms on the 0.50, 0.20 and 0.10 coins, and the Mnajdra Temples on the 0.05, 0.02 and 0.01 coins.


          


          Military


          The objectives of the Armed Forces of Malta (AFM) are to maintain a military organisation with the primary aim of defending the Islands' integrity according to the defence roles as set by Government in an efficient and cost effective manner. This is achieved by emphasising the maintenance of Malta's territorial waters and airspace integrity.


          The AFM also engages in combating terrorism, fighting against illicit drug trafficking, conducting anti-illegal immigrant and anti-illegal fishing operations, operating Search and Rescue (SAR) services, and physical/electronic security/surveillance of sensitive locations. Malta's Search and Rescue area extends from east of Tunisia to west of Crete covering an area of around 250,000 km.


          As a military organisation, the AFM provides backup support to the Malta Police Force (MPF) and other government departments/agencies in situations as required in an organised, disciplined manner in the event of national emergencies (such as natural disasters) or internal security and bomb disposal.


          On another level, the AFM establishes and/or consolidates bilateral co-operation with other countries to reach higher operational effectiveness related to AFM roles.


          


          Demographics


          


          Population


          A census of population and housing is held every ten years. The last census was held over three weeks in November 2005 and managed to enumerate an estimated 96% of the population. A preliminary report was issued in April 2006, and results were weighted to an estimate for 100% of the population.


          Native Maltese people make up the majority of the island. However there are minorities, the largest of which are British people, many of whom retired to Malta.


          The resident population of Malta, which includes foreigners residing in Malta for at least a year, as of November 27, 2005 was estimated at 404,039 of whom 200,715 (49.7%) were males and 203,324 (50.3%) were females. Of these, 17.1 per cent were aged 14 and under, 68.2 per cent were within the 1564 age bracket whilst the remaining 13.7 per cent were 65 years and over. Malta's population density of 1,282 per square kilometre (3,322/ sqmi) is by far the highest in the EU, and one of the highest in the world. The only census year showing a fall in population was that of 1967, with a 1.7% total decrease, attributable to a substantial number of Maltese residents who emigrated. The Maltese-resident population for 2004 was estimated to make up 97.0% of the total resident population.


          Through all the censuses since 1842 there was always a slightly higher female-to-male ratio. Closest to reaching equality were 1901 and 1911 censuses. The highest female-to-male ratio was reached in 1957 (1088:1000), and since the ratio has been constantly dropping. The 2005 census showed a 1013:1000 female-to-male ratio.


          Population growth has slowed down, from +9.5% between the 1985 and 1995 censuses, to +6.9% between the 1995 and 2005 censuses (a yearly average of +0.7%). The birth rate stood at 3860 (a decrease of 21.8% from the 1995 census) and the death rate stood at 3025. Thus, there was a natural population increase of 835 (compared to +888 for 2004, of which over a hundred were foreign residents).


          The population's age composition is similar to the age structure prevalent in the EU. Since 1967 there was observed a trend indicating an aging population, and is expected to continue in the foreseeable future. Malta's old-age-dependency-ratio rose from 17.2% in 1995 to 19.8% in 2005, reasonably lower than the EU's 24.9% average. In fact, 31.5% of the Maltese population is aged under 25 (compared to the EU's 29.1%); but the 50-64 age group constitutes 20.3% of the population, significantly higher than the EU's 17.9%. In conclusion, Malta's old-age-dependency-ratio is expected to continue rising steadily in the coming years.


          Maltese legislation recognises both civil and canonical (ecclesiastical) marriages. Annulments by the ecclesial and civil courts are unrelated and are not necessarily granted. There is no divorce legislation and abortion in Malta is illegal. A person must be 18 to marry. The number of brides aged under 25 decreased from 1471 in 1997 to 766 in 2005; while the number of grooms under 25 decreased from 823 to 311. There is a constant trend that females are more likely than males to marry very young. In 2005 there were 51 brides aged between 16 and 19, compared to 8 grooms.


          At the end of 2007, The population of the Maltese Islands stood at 410,290 and is expected to reach 424,028 by 2025. At the moment, females slightly outnumber males, making up 50.3 per cent of the population. The largest proportion of persons - 7.5 per cent - were aged 25-29, while there were 7.3 per cent falling into each of the 45-49 and 55-59 age brackets.


          


          Languages


          The official languages of Malta are Maltese and English. Maltese, the national language, is a Semitic language, descended from Siculo-Arabic, from Sicily and surrounding Southern Italy, with substantial borrowing from Sicilian and Italian. The Maltese alphabet of 29 letters is based on the Latin alphabet, but uses the diacritically altered letter ż, also found in Polish, ċ, ġ, as well as the letters għ, ħ, and ie, which are unique to Maltese.


          Italian was an official language of Malta until the 1930s, and is widely spoken as a second or third language. Italian television channels from Italy-based broadcasters, such as Mediaset and RAI, reach Malta and remain popular.


          In the 1995 census it was reported that 98% of the population fluently spoke Maltese, 76% English, 36% Italian, and 10% French.


          As a first language, 86% of the population preferred to use Maltese, 12% English, and 2% Italian.


          


          Religion
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          The Constitution of Malta provides for freedom of religion but establishes Roman Catholicism as the state religion. Freedom House and the World Factbook report that 98 percent of the population is Roman Catholic, making the nation one of the most Catholic countries in the world. The Sunday Mass Attendance Census 2005 commissioned by the Archdiocese of Malta reports that 52.6% of the population attends regular religious services. This is one of the highest rates of attendance in Europe.


          Around 22% of the population is reported to be active in a church group, movement or community. Malta has the highest concentration of members per capita of the Neocatechumenal Way in the world, since it was introduced in the islands in 1973 by three Italian catechists, who started the first community in the Immaculate Conception Parish in Ħamrun.


          The patron saints are Saint Paul, Saint Agata, Saint George and Saint George Preca, known as Dun Ġorġ - the first Maltese saint, canonised on 3 June 2007 by Pope Benedict XVI. A number of Maltese individuals are recognised as Blessed, including Maria Adeodata Pisani and Nazju Falzon, these having been beatified by the late Pope John Paul II.


          Various Roman Catholic religious orders are found in Malta, such as the Jesuits, Franciscans, Dominicans and Little Sisters of the Poor.


          Most congregants at the local Protestant churches are not Maltese; many British retirees live in the country, and vacationers from many other nations compose the remainder of such congregations. There are approximately 500 Jehovah's Witnesses; The Church of Jesus Christ of Latter-day Saints (Mormons), the Bible Baptist Church, and the Fellowship of Evangelical Churches have about 60 affiliates. There is one Jewish congregation. Zen Buddhism and the Bah' Faith also have about 40 members. There is one Muslim mosque and a Muslim primary school. Of the estimated 3,000 Muslims in Malta, approximately 2,250 are foreigners, approximately 600 are naturalized citizens, and approximately 150 are native-born Maltese. There are also some churches of other denominations, such as St. Andrew's Scots Church in Valletta (a joint Presbyterian and Methodist congregation) and St Paul's Anglican Cathedral, as well as a Seventh-day Adventist church in Birkirkara.


          


          Migration


          EU nationals require neither a visa nor a passport (an ID card or an expired passport are enough) to enter the country. Citizens of a number of third countries are not required to apply for a visa and require only a valid passport when residing in Malta for up to three months. Visas for other nationalities are valid for one month.


          Immigrants, even those with EU citizenship, are required to apply for a work permit. This exception to EU law was agreed upon before accession to safeguard the Maltese labour market. In practice though, all work permits to EU nationals are granted and currently this exercise is only used to monitor the labour market for any needed intervention. The safeguards negotiated in Malta's accession have never been put into effect and it is unlikely that they will.


          The estimated net inflow (using data for 2002 to 2004) was of 1,913 persons yearly. Over the last 10 years, Malta accepted back a yearly average of 425 returning emigrants.


          During 2006, a total of 1,800 illegal immigrants reached Malta making the boat crossing from the North Africa coast. Most of them intended to reach mainland Europe and happened to come to Malta by mistake. Given Malta's high population density, the impact of this figure on Malta is equivalent to that of an arrival of 369,000 irregular immigrants in Germany and other large EU member states. In the first half of 2006, 967 irregular immigrants arrived in Malta  almost double the 473 who arrived in the same period in 2005.


          Around 45% of immigrants landed in Malta have been granted refugee (5%) or protected humanitarian status (40%). A White Paper suggesting the grant of Maltese citizenship to refugees resident in Malta for over ten years was issued in 2005. Historically Malta gave refuge (and assisted in their resettlement) to eight hundred or so East African Asians who had been expelled from Uganda by Idi Amin and to just under a thousand Iraqis fleeing Saddam Hussein's regime.


          Presently the problem of illegal immigration has increased steadily, causing real or perceived strains on Malta's health, employment and social services, its internal security and public order and labour market. Detention costs for the first half of 2006 alone cost  746,385.


          In 2005, Malta sought EU aid in relation to reception of irregular immigrants, repatriation of those denied refugee status, resettlement of refugees into EU countries, and maritime security. In December 2005, the European Council adopted The Global Approach to Migration: Priority Actions focusing on Africa and the Mediterranean; but the deployment of said actions has been limited to the western Mediterranean, thus putting further pressure on the central Mediterranean route for irregular immigration of which Malta forms a part.


          Political tension started developing as the EU persistently ignored Malta's precarious situation: member states party to the legally-binding Cotonou Agreement continued not to fulfill their obligations and East African countries, from which most central Mediterranean irregular immigration originates, were excluded from the Euro-African Conference on Migration and Development held 10-11 July 2006 in Tripoli).


          


          Education


          Primary schooling has been compulsory since 1946, and secondary education was made compulsory in 1971 up to the age of sixteen. Education is compulsory between the ages of 5 and 16 years. While the state provides education free of charge, the Church and the private sector run a number of schools in Malta and Gozo, such as St. Aloysius' College in Birkirkara. Most of the teachers' salary in Church schools is paid by the state.


          Education in Malta is based on the British Model. Primary School lasts six years. At age 11 students sit for an examination to enter a Secondary School, either a Church School (the Common Entrance Examination) or a State School. Students sit for SEC O-level examinations at age 16, with passes obligatory in certain subjects such as Mathematics, English and Maltese. Students may opt to continue studying at a Sixth Form college like Junior College or De La Salle or else at another post-secondary institution such as MCAST. The Sixth Form course lasts for two years, at the end of which students sit for the Matriculation examination. Subject to their performance, students may then apply for an undergraduate degree or diploma.


          Tertiary education at diploma, undergraduate and postgraduate level is mainly provided by the University of Malta (UoM).


          The adult literacy rate is 92.8%.


          


          Languages in education


          English and Maltese are both used to teach students at primary and secondary school level, and both languages are also compulsory subjects. Public schools tend to use both Maltese and English in a balanced manner. Private schools prefer to use English for teaching, as is also the case with most departments of the University of Malta; this has a limiting effect on the capacity and development of the Maltese language.


          Of the total number of students studying a first foreign language at secondary level, 51% take Italian whilst 38% take French. Other choices include German, Russian, Spanish, and Arabic.


          


          Healthcare


          Malta has a long history of healthcare, and the first hospital recorded in the country was already functioning by 1372.


          Modern-day Malta has both a public healthcare system, known as the government healthcare service, and a private healthcare system.


          Malta was ranked number 5 in the World Health Organization's ranking of the world's health systems, well above the USA (at 37), Australia (at 32), and Canada (at 30). Great Britain, the best of this group of larger comparator countries, was ranked at number 18, which is interesting in that the healthcare system in Malta closely resembles the British system, as healthcare is free at the point of delivery. Also, like the UK Malta has a strong general practitioner-delivered primary care base, supplemented by secondary care and tertiary care provided by a number of public hospitals, some of which (such as St. Luke's Hospital) are large (see List of hospitals in Malta).


          There is both a medical school and a dental school at the University of Malta, as well as a nursing school .


          Malta has three major private hospitals. These are St Philip's Hospital, with a capacity of 75 beds, in Santa Venera, and St James Capua Hospital in Sliema, with 80 beds (the former Capua Palace Hospital) - St James Hospital also has other sites, including a 13 bed unit in Zabbar, as well as a partner hospital in Libya. There is also St Mark's Clinic, with a capacity of 5 beds, based in Msida and which offers private hospital services.


          In recent years, Malta has been trying to develop as a medical tourism destination . However, up to 2008 no Maltese hospitals in either the public or the private sectors had undergone independent international healthcare accreditation. Malta is popular with British medical tourists , and logically this may point Maltese hospitals towards seeking UK-sourced accreditation, such as with the Trent Accreditation Scheme, or possibly to seek dual accreditation with the American-orientated Joint Commission if they wish to compete with the Far East and Latin America for medical tourists from the USA, as well as from the UK. A number of health tourism providers are involved in developing medical tourism in Malta.


          The Maltese Ministry of Health advises foreign residents to take out private medical insurance.


          The Medical Association of Malta represents practitioners of the medical profession. MMSA is a separate body representing Maltese medical students, and is a member of EMSA and IFMSA. MIME, the Maltese Institute for Medical Education, is an institute set up recently to provide CME to doctors in Malta as well as medical students. MADS, the Malta Association of Dental Students, is a student association set up to promote the rights of Dental Surgery Students studying within the faculty of Dental Surgery of the University of Malta. It is affiliated with IADS, the International Association of Dental Students.
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              	Largestcity

              	Indore

            


            
              	Mainlanguages

              	Malvi, Hindi
            


            
              	Area

              	81,767km
            


            
              	Population (2001)

              	18,889,000
            


            
              	Density

              	231/km
            


            
              	Birth rate (2001)

              	31.6
            


            
              	Death rate (2001)

              	10.3
            


            
              	Infant mortality rate (2001)

              	93.8
            

          


          Malwa ( Malvi:माळवा, IAST: Māļavā) is a region in west-central northern India occupying a plateau of volcanic origin in the western part of Madhya Pradesh state. This region had been a separate political unit from the time of the Aryan tribe of Malavas until 1947, when the British Malwa Agency was merged into Madhya Bharat (also known as Malwa Union). Although political borders have fluctuated throughout history, the region has developed its own distinct culture and language.


          The plateau that forms a large part of the region is named the Malwa Plateau, after the region. The average elevation of the Malwa plateau is 500metres, and the landscape generally slopes towards the north. Most of the region is drained by the Chambal River and its tributaries; the western part is drained by the upper reaches of the Mahi River. Ujjain was the political, economic, and cultural capital of the region in ancient times, and Indore is presently the largest city and commercial centre. Overall, agriculture is the main occupation of the people of Malwa. The region has been one of the important producers of opium in the world. Cotton and soybeans are other important cash crops, and textiles are a major industry.


          The region includes the Madhya Pradesh districts of Dewas, Dhar, Indore, Jhabua, Mandsaur, Neemuch, Rajgarh, Ratlam, Shajapur, Ujjain, and parts of Guna and Sehore, and the Rajasthan districts of Jhalawar and parts of Banswara and Chittorgarh. Malwa is bounded in the north-east by the Hadoti region, in the north-west by the Mewar region, in the west by the Vagad region and Gujarat. Politically and administratively, the definition of Malwa is sometimes extended to include the Nimar region south of the Vindhyas. Geologically, the Malwa Plateau generally refers to the volcanic upland south of the Vindhyas, which includes the Malwa region and extends east to include the upper basin of the Betwa and the headwaters of the Dhasan and Ken rivers. The region has a tropical climate with dry deciduous forests that are home to a number of tribes, most important of them being the Bhils. The culture of the region has had influences from Gujarati, Rajasthani and Marathi cultures. Malvi is the most commonly used language, especially in rural areas, while Hindi is widely understood in cities. Major places of tourist interest include Ujjain, Mandu, Maheshwar and Indore.


          The first significant kingdom in the region was Avanti, an important power in western India by around 500 BC, when it was annexed by the Maurya Empire. The 5th-century Gupta period was a golden age in the history of Malwa. The dynasties of the Parmaras, the Malwa sultans, and the Marathas have ruled Malwa at various times. The region has given the world prominent leaders in the arts and sciences, including the poet and dramatist Kalidasa, the author Bhartrihari, the mathematicians and astronomers Varahamihira and Brahmagupta, and the polymath king Bhoj.


          


          History
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          Several early stone age or Lower Paleolithic habitations have been excavated in eastern Malwa. The name Malwa is derived from the ancient Aryan tribe of Malavas, about whom very little is known apart from the fact that they founded the Vikrama Samvat; this is a calendar dating from 57 BC that is widely used in India and that is popularly associated with the king Chandragupta Vikramaditya. The name Malava is derived from the Sanskrit term Malav, and means part of the abode of Lakshmi. The location of the Malwa or Moholo, mentioned by the 7th century Chinese traveller Xuanzang, is plausibly identified with present-day Gujarat. The region is cited as Malibah in Arabic records, such as Kamilu-t Tawarikh by Ibn Asir.


          Ujjain, also known historically as Ujjaiyini and Avanti, emerged as the first major centre in the Malwa region during India's second wave of urbanisation in the 7th century BC (the first wave was the Indus Valley Civilization). Around 600 BC an earthen rampart was built around Ujjain, enclosing a city of considerable size. Avanti was one of the prominent mahajanapadas of the Indo-Aryans. In the post-Mahabharata periodaround 500 BCAvanti was an important kingdom in western India; it was ruled by the Haihayas, a people who were possibly of mixed Indo-Aryan and aboriginal descent, who were responsible for the destruction of Naga power in western India. The region was conquered by the Maurya empire in the mid-4th century BC. Ashoka, who was later a Mauryan emperor, was governor of Ujjain in his youth. After the death of Ashoka in 232 BC, the Maurya Empire began to collapse. Although evidence is sparse, Malwa was probably ruled by the Kushanas and the Shakas during the 2nd and 1st centuries BC. Ownership of the region was the subject of dispute between the Western Kshatrapas and the Satavahanas during the first three centuries AD. Ujjain emerged a major trading centre during the 1st century AD.
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          Malwa became part of the Gupta Empire during the reign of Chandragupta II (375413), also known as Vikramaditya, who conquered the region, driving out the Western Kshatrapas. The Gupta period is widely regarded as a golden age in the history of Malwa, when Ujjain served as the empire's western capital. Kalidasa, Aryabhata and Varahamihira were all based in Ujjain, which emerged as a major centre of learning, especially in astronomy and mathematics. Around 500, Malwa re-emerged from the dissolving Gupta Empire as a separate kingdom; in 528, Yasodharman of Malwa defeated the Hunas, who had invaded India from the north-west. During the seventh century, the region became part of Harsha's empire, and he disputed the region with the Chalukya king Pulakesin II of Badami in the Deccan. In 786 the region was captured by the Rashtrakuta kings of the Deccan, and was disputed between the Rashtrakutas and the Pratihara kings of Kannauj until the early part of the tenth century. From the mid-tenth century, Malwa was ruled by the Paramara clan of Rajputs, who established a capital at Dhar. King Bhoj, who ruled from about 1010 to 1060, was known as the great polymath philosopher-king of medieval India; his extensive writings cover philosophy, poetry, medicine, veterinary science, phonetics, yoga, and archery. Under his rule Malwa became an intellectual centre of India. Bhoj also founded the city of Bhopal to secure the eastern part of his kingdom. His successors ruled until about 1200, when Malwa was conquered by the Delhi Sultanate.


          
            [image: Position of Malwa with respect to other states in c. 1200. prior to conquest by Delhi Sultanate]

            
              Position of Malwa with respect to other states in c. 1200. prior to conquest by Delhi Sultanate
            

          


          Dilawar Khan, previously Malwa's governor under the rule of the Delhi sultanate, declared himself sultan of Malwa in 1401 after the Mongol conqueror Timur attacked Delhi, causing the break-up of the sultanate into smaller states. Khan started the Malwa Sultanate and established a capital at Mandu, high in the Vindhya Range overlooking the Narmada River valley. His son and successor, Hoshang Shah (140535), embellished Mandu. Hoshang Shah's son, Ghazni Khan, ruled for only a year and was succeeded by Sultan Mahmud Khalji (143669), the first of the Khalji sultans of Malwa, who expanded the state to include parts of Gujarat, Rajasthan, and the Deccan. The Muslim sultans invited the Rajputs to settle in the country. In the early 16th century, the sultan sought the aid of the sultans of Gujarat to counter the growing power of the Rajputs, while the Rajputs sought the support of the Sesodia Rajput kings of Mewar. Gujarat stormed Mandu in 1518 and 1531, and shortly after that, the Malwa sultanate collapsed. The Mughal emperor Akbar captured Malwa in 1562 and made it a province of his empire. Mandu was abandoned by the 17th century.
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          As the Mughal state weakened after 1700, the Marathas held sway over Malwa. Malhar Rao Holkar (16941766) became leader of Maratha armies in Malwa in 1724, and in 1733 the Maratha Peshwa granted him control of most of the region, which was formally ceded by the Mughals in 1738. Ranoji Scindia noted Maratha Commander established his head quarters at Ujjain in 1721. This capital was later moved to Gwalior by Daulatrao Scindia.Another Maratha general, Anand Rao Pawar, established himself as the Raja of Dhar in 1742, and the two Pawar brothers became Rajas of Dewas. At the end of the 18th century, Malwa became the venue of fighting between the rival Maratha powers and the headquarters of the Pindaris, who were irregular plunderers. The Pindaris were rooted out in a campaign by the British general Lord Hastings, and further order was established under Sir John Malcolm. The Holkar dynasty ruled Malwa from Indore and Maheshwar on the Narmada until 1818, when the Marathas were defeated by the British in the Third Anglo-Maratha War, and the Holkars of Indore became a princely state of the British Raj. After 1818 the British organised the numerous princely states of central India into the Central India Agency; the Malwa Agency was a division of Central India, with an area of 23,100km (8,919 square miles) and a population of 1,054,753 in 1901. It comprised the states of Dewas (senior and junior branch), Jaora, Ratlam, Sitamau and Sailana, together with a large part of Gwalior, parts of Indore and Tonk, and about 35 small estates and holdings. Political power was exercised from Neemuch. Upon Indian independence in 1947, the Holkars and other princely rulers acceded to India, and most of Malwa became part of the new state of Madhya Bharat, which was merged into Madhya Pradesh in 1956.


          See also: Rulers of Malwa, History of India


          


          Geography


          
            [image: Malwa and neighbourhood according to the historical map of India by Fielding Lucas Jr. (1823).]

            
              Malwa and neighbourhood according to the historical map of India by Fielding Lucas Jr. (1823).
            

          


          The Malwa region occupies a plateau in western Madhya Pradesh and south-eastern Rajasthan (between and ), with Gujarat in the west. To the south and east is the Vindhya Range and to the north is the Bundelkhand upland. The plateau is an extension of the Deccan Traps, formed between 60 and 68 million years ago at the end of the Cretaceous period. In this region the main classes of soil are black, brown and bhatori (stony) soil. The volcanic, clay-like soil of the region owes its black colour to the high iron content of the basalt from which it formed. The soil requires less irrigation because of its high capacity for moisture retention. The other two soil types are lighter and have a higher proportion of sand.


          The average elevation of the plateau is 500m. Some of the peaks over 800m high are at Sigar (881m), Janapav (854m) and Ghajari (810m). The plateau generally slopes towards the north. The western part of the region is drained by the Mahi River, while the Chambal River drains the central part, and the Betwa River and the headwaters of the Dhasan and Ken rivers drain the east. The Shipra River is of historical importance because of the Simhasth mela, held every 12 years. Other notable rivers are Parbati, Gambhir and Choti Kali Sindh. Malwa's elevation gives it a mild, pleasant climate; a cool morning wind, the karaman, and an evening breeze, the Shab-e-Malwa, make the summers less harsh.
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          The year is popularly divided into three seasons: summer, the rains, and winter. Summers extends over the months of Chaitra to Jyestha (mid-March to mid-May). The average daily temperature during the summer months is 35C, which typically rises to around 40C on a few days. The rainy season starts with the first showers of Aashaadha (mid-June) and extends to the middle of Ashvin (September). Most of the rain falls during the southwest monsoon spell, and ranges from about 100cm in the west to about 165cm in the east. Indore and the immediately surrounding areas receive an average of 140cm of rainfall a year. The growing period lasts from 90 to 150 days, during which the average daily temperature is below 30C, but seldom falls below 20C. Winter is the longest of the three seasons, extending for about five months (mid- Ashvin to Phalgun, i.e., October to mid-March). The average daily temperature ranges from 15C to 20C, though on some nights it can fall as low as 7C. Some cultivators believe that an occasional winter shower during the months of Pausha and Maaghaknown as Mawtais helpful to the early summer wheat and germ crops.
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          The region is part of the Kathiawar-Gir dry deciduous forests ecoregion.


          Vegetation: The natural vegetation is tropical dry forest, with scattered teak (Tectona grandis) forests. The main trees are Butea, Bombax, Anogeissus, Acacia, Buchanania and Boswellia. The shrubs or small trees include species of Grewia, Ziziphus mauritiana, Casearia, Prosopis, Capparis, Woodfordia, Phyllanthus, and Carissa.


          Wildlife: Sambhar (Cervus unicolor), Blackbuck (Antilope cervicapra), and Chinkara (Gazella bennettii) are some common ungulates. During the last century, deforestation has happened at a fast rate, leading to environmental problems such as acute water scarcity and the danger that the region is being desertified.


          See also: Geography of India


          


          Demographics
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          The population of the Malwa region was about 18.9 million in 2001, with a population density of a moderate 231/km. The annual birth rate in the region was 31.6 per 1000, and the death rate 10.3. The infant mortality rate was 93.8, slightly higher than the overall rate for the Madhya Pradesh state. There are numerous tribes in the region, such as the Bhilsand their allied groups, the Bhilalas, Barelas and Pateliasand the Meenas, who all differ to a remarkable degree from the regional population in their dialects and social life. They encompass a variety of languages and cultures. Some tribes of the region, notably the Kanjars, were notified in the 19th century for their criminal activities, but have since then been denotified. A nomadic tribe from the Marwar region of Rajasthan, the Gadia Loharswho work as lohars (blacksmiths)visit the region at the start of the agricultural season to repair and sell agricultural tools and implements, stopping temporarily on the outskirts of villages and towns and residing in their ornate metal carts. The Kalbelias are another nomadic tribe from Rajasthan that regularly visits the region.


          Malwa has a significant number of Dawoodi Bohras, a subsect of Shia Muslims from Gujarat, who are mostly businessmen by profession. Besides speaking the local languages, the Bohras have their own language, Lisan al-Dawat. The Patidars, who probably originated from the Kurmis of Punjab, are mostly rural farmers who settled in Gujarat around 1400. Periods of sultanate and Maratha rule led to the growth of sizeable Muslim and Marathi communities. A significant number of Jats and Rajputs also live in the region. The Sindhis, who settled in the region after the partition of India, are an important part of the business community. Like neighbouring Gujarat and southern Rajasthan, the region has a significant number of Jains, who are mostly traders and business people. The region is home to smaller numbers of Parsis or Zoroastrians, Goan Catholics, Anglo-Indians, and Punjabis. The Parsis are intimately connected with the growth and evolution of Mhow, which has a Parsi fire temple and a Tower of Silence.


          


          Economy
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          The region is one of the world's major opium producers. It was this crop that resulted in close connections between the economies of Malwa, the western Indian ports and China, bringing international capital to the region in the 18th and 19th centuries. Malwa opium was a challenge to the monopoly of the East India Company, which was supplying Bengal opium to China. This led the British company to impose many restrictions on the production and trade of the drug; eventually, opium trading was pushed underground. When smuggling became rife, the British eased the restrictions. Today, the region is still one of the largest producers of legal opium in the world. There is a central, government-owned opium and alkaloid factory in the city of Neemuch. Nevertheless, there is a still a significant amount of illicit opium production, which is channelled into the black market. The headquarters of India's Central Bureau of Narcotics is in Gwalior. The Rajputana-Malwa Railway was opened in 1876.


          The region is predominantly agricultural. The black, volcanic soil is ideal for the cultivation of cotton, and textile manufacture is an important industry. Large centres of textile production include Indore, Ujjain and Nagda. Maheshwar is known for its fine Maheshwari saris, and Mandsaur for its coarse woollen blankets. Handicrafts are an important source of income for the tribal population. Coloured lacquerware from Ratlam, rag dolls from Indore, and papier-mch articles from Indore, Ujjain and several other centres are well known. The brown soil in parts of the region is particularly suitable for the cultivation of such unalu (early summer) crops as wheat, gram ( Cicer arietinum) and til (Sesamum indicum). Relatively poor soil is used for the cultivation of syalu such (early winter) crops as millet (Andropogon sorghum), maize (Zea mays), mung bean ( Vigna radiata), urad (Vigna mungo), batla (Pisum sativum) and peanuts (Arachis hypogaea). Overall, the main crops are jowar, rice, wheat, coarse millet, peanuts and pulses, soya bean, cotton, linseed, sesame and sugarcane. Sugar mills are located in numerous small towns. Mandsaur district is the sole producer in India of white- and red-coloured slate, used in the district's 110 slate pencil factories. There is a cement factory in . Apart from this, the region lacks mineral resources. The region's industries mainly produce consumer goodsbut there are now many centres of large- and medium-scale industries, including Indore, Nagda, and Ujjain. Indore has a large-scale factory that produces diesel engines. Pithampur, an industrial town 25km from Indore, is known as the Detroit of India for its heavy concentration of automotive industry. Indore is recognised as the commercial capital of Madhya Pradesh, and is the main centre for trade in textiles and agro-based products. It has one of the six Indian Institutes of Management
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          The culture of Malwa has been significantly influenced by Gujarati and Rajasthani culture, because of their geographic proximity. Marathi influence is also visible, because Malwa was the recent rule by the Marathas. The main language of Malwa is Malvi, although Hindi is widely spoken in the cities. This Indo-European language is subclassified as Indo-Aryan. The language is sometimes referred to as Malavi or Ujjaini. Malvi is part of the Rajasthani branch of languages; Nimadi is spoken in the Nimar region of Madhya Pradesh and in Rajasthan. The dialects of Malvi are, in alphabetical order, Bachadi, Bhoyari, Dholewari, Hoshangabadi, Jamral, Katiyai, Malvi Proper, Patvi, Rangari, Rangri and Sondwari. A survey in 2001 found only four dialects: Ujjaini (in the districts of Ujjain, Indore, Dewas and Sehore), Rajawari (Ratlam, Mandsaur and Neemuch), Umadwari (Rajgarh) and Sondhwari (Jhalawar, in Rajasthan). About 55% of the population of Malwa can converse in and about 40% of the population is literate in Hindi, the official language of the Madhya Pradesh state.


          Traditional Malwa food has elements of both Gujarati and Rajasthani cuisine. Traditionally, jowar was the staple cereal, but after the green revolution in India, wheat has replaced jowar as the most important food crop; many are vegetarians. Since the climate is mostly dry throughout the year, most people rely on stored foods such as pulses, and green vegetables are rare. A typical snack of Malwa is the bhutta ri kees (made with grated corn roasted in ghee and later cooked in milk with spices). Chakki ri shaak is made of wheat dough, which is washed under running water, steamed and then used in a gravy of curd. The traditional bread of Malwa is called baati/bafla, which is essentially a small, round ball of wheat flour, roasted over dung cakes, in the traditional way. Baati is typically eaten with dal (pulses), while baflas are dripping with ghee and soaked with dal. The amli ri kadhi is kadhi made with tamarind instead of yogurt. Sweet cakes, made of a variety of wheat called tapu, are prepared during religious festivities. Sweet cereal called thulli is also typically eaten with milk or yoghurt. Traditional desserts include mawa-bati (milk-based sweet similar to Gulab jamun), khoprapak (coconut-based sweet), shreekhand (yogurt based) and malpua.


          Lavani is a widely practised form of folk music in southern Malwa, which came through the Marathas. The Nirguni Lavani (philosophical) and the Shringari Lavani (erotic) are the two of the main genres. The Bhils have their own folk songs, which are always accompanied by dance. The folk musical modes of Malwa are of four or five notes, and in rare cases six. The devotional music of the Nirguni cult is popular throughout Malwa. Legends of Raja Bhoj and Bijori, the Kanjar girl, and the tale of Balabau are popular themes for folk songs. Insertions known as stobha are commonly used in Malwa music; this can occur in four ways: the matra stobha (syllable insertion), varna stobha (letter insertion), shabda stobha (word insertion) and vakya stobha (sentence insertion).
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          Malwa was the centre of Sanskrit literature during and after the Gupta period. The region's most famous playwright, Kalidasa, is considered to be the greatest Indian writer ever. His first surviving play is Malavikagnimitra (Malavika and Agnimitra). Kalidasa's second play, his masterpiece, is the Abhijānaśākuntalam, which tells the story of king Dushyanta, who falls in love with a girl of lowly birth, the lovely Shakuntala. The last of Kalidasa's surviving plays is Vikramuurvashiiya ("Urvashi conquered by valour"). Kalidasa also wrote the epic poems Raghuvamsha ("Dynasty of Raghu"), Ritusamhāra and Kumarasambhava ("Birth of the war god"), as well as the lyric Meghaduuta ("The cloud messenger").


          Swang is a popular dance form in Malwa; its roots go back to the origins of the Indian theatre tradition in the first millennium BC. Since women did not participate in the dance-drama form, men enacted their roles. Swang incorporates suitable theatrics and mimicry, accompanied alternately by song and dialogue. The genre is dialogue-oriented rather than movement-oriented.


          Mandana (literally painting) wall and floor paintings are the best-known painting traditions of Malwa. White drawings stand out in contrast to the base material consisting of a mixture of red clay and cow dung. Peacocks, cats, lions, goojari, bawari, the swastika and chowk are some motifs of this style. Sanjhya is a ritual wall painting done by young girls during the annual period when Hindus remember and offer ritual oblation to their ancestors. Malwa miniature paintings are well known for their intricate brushwork. In the 17th century, an offshoot of the Rajasthani school of miniature painting, known as Malwa painting, was centred largely in Malwa and Bundelkhand. The school has preserved the style of the earliest examples, such as the Rasikapriya series dated 1636 (after a poem analysing the love sentiment) and the Amaru Sataka (a 17th-century Sanskrit poem). The paintings from this school are flat compositions on black and chocolate-brown backgrounds, with figures shown against a solid colour patch, and architecture painted in vibrant colours.
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              Women making offerings on the banks of the river Shipra, Ujjain
            

          


          The biggest festival of Malwa is the Simhastha mela, held every 12 years, in which more than a million pilgrims take a holy dip in river Shipra. The festival of Gana-gour is celebrated in honour of Shiva and Parvati. The history of the festival goes back to Rano Bai, whose parental home was in Malwa, but who was married in Rajasthan. Rano Bai was strongly attached to Malwa, and did not want to stay in Rajasthan. After marriage, she was allowed to visit Malwa only once a year; Gana-gour symbolises these annual return visits. The festival is observed by the women in the region once in the month of Chaitra (mid-March) and Bhadra (mid-August). The Ghadlya (earthen pot) festival is celebrated by the girls of the region, who gather to visit every house in their village in the evenings, carrying earthen pots with holes for the light from oil lamps inside to escape. In front of every house, the girls recite songs connected with the Ghadlya and receive food or money in return. The Gordhan festival is celebrated on the 16th day in the month of Kartika. The Bhils of the region sing Heeda anecdotal songs to the cattle, while the women sing the Chandrawali song, associated with Krishna's romance.


          The most popular fairs are held in the months of Phalguna, Chaitra, Bhadra, Ashvin and Kartik. The Chaitra fair, held at Biaora, and the Gal yatras, held at more than two dozen villages in Malwa are remarkable. Many fairs are held in the tenth day of the month of Bhadra to mark the birth of Tejaji. The Triveni mela is held at Ratlam, and other fairs take place in Kartika at Ujjain, Mandhata (Nimad), Nayagaon, among others. In the Belisarius series, by David Drake and Eric Flint, the people of Malwa are chosen by malicious beings from the future to change the course of history. The Byzantine general Belisarius is set against them by a creature sent by a benevolent group of future beings.


          


          Tourism


          The main tourist destinations in Malwa are places of historical or religious significance. The river Shipra and the city of Ujjain have been regarded as sacred for thousands of years. The Mahakal Temple of Ujjain is one of the 12 jyotirlingas. Ujjain has over 100 other ancient temples, including Harsidhhi, Chintaman Ganesh, Gadh Kalika, Kaal Bhairava and Mangalnath. The Kalideh Palace, on the outskirts of the city, is a fine example of ancient Indian architecture. The Bhartrihari caves are associated with interesting legends. Since the fourth century BC, Ujjain has enjoyed the reputation of being India's Greenwich, as the first meridian of longitude of the Hindu geographers. The observatory built by Jai Singh II is one of the four such observatories in India and features ancient astronomical devices. The Simhastha mela, celebrated every 12 years, starts on the full moon day in Chaitra (April) and continues into Vaishakha (May) until the next full moon day.
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          Mandu was originally the fort capital of the Parmar rulers. Towards the end of the 13th century, it came under the sway of the Sultans of Malwa, the first of whom named it Shadiabad (city of joy). It remained as the capital, and in it the sultans built exquisite palaces like the Jahaz Mahal and Hindola Mahal, ornamental canals, baths and pavilions. The massive Jami Masjid and Hoshang Shah's tomb provided inspiration to the designers of the Taj Mahal centuries later. Baz Bahadur built a huge palace in Mandu in the 16th century. Other notable historical monuments are Rewa Kund, Rupmati's Pavilion, Nilkanth Mahal, Hathi Mahal, Darya Khan's Tomb, Dai ka Mahal, Malik Mughit's Mosque and Jali Mahal.
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          Close to Mandu is Maheshwar, a town on the northern bank of Narmada River that served as the capital of the Indore state under Rajmata Ahilya Devi Holkar. The Maratha rajwada (fort) is the main attraction. A life-size statue of Rani Ahilya sits on a throne within the fort complex. Dhar was the capital of Malwa before Mandu became the capital in 1405. There, the fort is in ruins but offers a panoramic view. The Bhojashala Mosque (built in 1400) is still used as a place of worship on Fridays. The abandoned Lat Masjid (1405) and the tomb of Kamal Maula (early 15th century), a Muslim saint, are other places of interest.


          Modern Indore was planned and built by Rajmata Ahilya Devi Holkar. The grand Lal Baag Palace is one of its grandest monuments. The Bada Ganpati temple houses what is possibly the largest Ganesh idol in the world, measuring 7.6m from crown to foot. The Kanch Mandir is a Jain temple entirely inlaid with glass. The Town Hall was made in 1904 in indo-gothic style; originally named King Edward Hall, it was renamed Mahatma Gandhi Hall in 1948. The chhatris are the tombs or cenotaphs erected in memory of dead Holkar rulers and their family members.


          The shrine of Hussain Tekri, built by the Nawab of Jaora, Mohammad Iftikhar Ali Khan Bahadur, in the 19th century, is on the outskirts of Jaora in the Ratlam district. Mohammad Iftikhar Ali Khan Bahadur was buried in the same graveyard where Hussain Tekri was buried. During the month of Moharram, thousands of people from all over the world visit the shrine of Hazrat Imam Hussain there, which is a replica of the Iraqi original. The place is famous for the rituals called Hajri to cure mental illness.
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          Mamenchisaurus (pronounced /mɑːˈmʌntʃiːˈsɔrəs/ mah-MUN-chee-SAW-rus, or spelling pronunciation /məˌmɛntʃiːˈsɔrəs/) was a plant-eating four-legged dinosaur, known for its remarkably long neck. Most species lived 145 to 150 million years ago, in the Tithonian age of the late Jurassic Period.


          


          Discoveries
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          Mamenchisaurus was first discovered in 1952 on a highway construction site in Sichuan, China. The partial skeleton fossil was then studied, and named in 1954, by the renowned Chinese paleontologist Professor C. C. Young.


          The first specimen discovered (the type specimen) was 22 meters (72 feet) long and nearly half of that was neck, which made it the longest known neck of any animal at the time. 19 vertebrae were discovered (another record), along with long rods that were found in the neck.{{fact))


          In 1972, a second species of Mamenchisaurus was discovered (M. hochuanensis) with a neck that reached up to 9.5 meters (31.5 feet) in length. In 1994, the Sauroposeidon was discovered in the United States, with a neck estimated to be between 10.5 and 11.5 meters (34.5 - 37.5 feet) long, though its neck did not exceed that of the previously known Supersaurus, with a neck reaching 13-14 meters (42.5 - 46 feet).


          In 1993, M. sinocanadorum was described, this species possessed the longest cervical rib of any described sauropod dinosaur measuring 4100 mm. This is longer than the longest Sauroposeidon cervical rib which measures 3420mm.


          


          Naming
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          Mamenchisaurus means 'Mamenchi lizard', from the Chinese Pinyin mǎ (马 'horse') and mn (门 'gate'), while chi is a transliteration of xī (溪 'stream' or 'brook'), combined with the suffix -saurus (from Greek sauros meaning 'lizard').


          It was intended to name the reptile after the place where its fossil was first found  a construction site next to the Mǎmngxī (马鸣溪) Ferry Crossing by the Jinsha River (金沙江, the westernmost major headwater stream of the Yangtze River), near Yibin (宜宾) in Sichuan Province of China. However, due to an accentual mix-up by Young, the location name Mǎmngxī (马鸣溪 'horse-neighing brook') was mistaken as Mǎmnxī (马门溪 'horse-gate brook').


          The fact that the first Mamenchisaurus fossil was excavated from a construction site led to Young's naming the type species as Mamenchisaurus constructus.


          


          Species


          
            	M. anyuensis He, Yang, Cai, Li & Liu, 1996


            	M. constructus Young, 1954: ( Type species) The holotype specimen, represented by a partial skeleton.


            	?M. fuxiensis Hou, Zhao & Chu, 1976: Partial skeleton, include parts of a skull. It was originally named Zigongosaurus, and may be a different genus.


            	M. hochuanensis Young & Zhao, 1972: Four partial skeletons.


            	M. sinocanadorum D. Russell & Zheng, 1994: Partial skull, isolated bones. It may have been the largest, up to 26 meters (85 feet) in length.


            	M. youngi Pi, Ouyang & Ye, 1996: Mamenchisaurus youngi (pronunciation YOUNG-eye) was unearthed in Xinmin County, Zigong City in Sichuan Province, China, in 1989. The fossil specimen, 16 meters long with a 6.5-meter neck, is relatively small among various species of Mamenchisaurus. The species was named in honour of Young.

          


          


          Popular Culture


          
            	Mamenchisaurus was mentioned on the episode " Blood Ties" (Season 3, Episode 20) of Alias by Sydney Bristow and a Museum worker while she was undercover in a museum at a dinosaur exhibit.


            	Mamenchisaurs were featured in the roundup scene in Jurassic Park's sequel, The Lost World: Jurassic Park.

          


          
            	A Mamenchisaurus featured in a travelling Dinosaurs from China exhibition which toured Australia in 2002.
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          Mammals ( class Mammalia) are a class of vertebrate animals characterized by the presence of sweat glands, including sweat glands modified for milk production, hair, three middle ear bones used in hearing, and a neocortex region in the brain.


          All mammals (except for the six species of monotremes) give birth to live young instead of laying eggs. Most mammals also possess specialized teeth, and the largest group of mammals, the placentals, use a placenta during gestation. The mammalian brain regulates endothermic and circulatory systems, including a four-chambered heart.


          Mammals encompass approximately 5,400 species, ranging in size from the Bumblebee Bat (30-40mm) to the Blue Whale (33 m), distributed in about 1,200 genera, 153 families, and 29 orders, though this varies by classification scheme.


          Most mammals belong to the placental group. The four largest orders within the placental mammals are Rodentia (mice, rats, and other small, gnawing mammals), Chiroptera (bats), Carnivora (dogs, cats, bears, and other mammals that primarily eat meat), and Cetartiodactyla (including numerous herbivore species, such as deer, sheep, goats, and buffalos, plus whales). The human species is also a placental mammal, a member of the order Primates.


          Phylogenetically, Mammalia is defined as all descendants of the most recent common ancestor of monotremes (e.g., echidnas and platypuses) and therian mammals ( marsupials and placentals). This means that some extinct groups of "mammals" are not members of the crown group Mammalia, even though most of them have all the characteristics that traditionally would have classified them as mammals. These "mammals" are now usually placed in the unranked clade Mammaliaformes.


          The mammalian line of descent diverged from the sauropsid line at the end of the Carboniferous period. The sauropsids would evolve into modern-day reptiles and birds, while the synapsid branch led to mammals. The first true mammals appeared in the Jurassic period. Modern mammalian orders appeared in the Palaeocene and Eocene epochs of the Palaeogene period.


          


          Distinguishing features


          Living mammal species can be identified by the presence of sweat glands, including those that are specialized to produce milk.


          However, other features are required when classifying fossils, since soft tissue glands and some other features are not visible in fossils. Paleontologists use a distinguishing feature that is shared by all living mammals (including monotremes), but is not present in any of the early Triassic synapsids: mammals use two bones for hearing that were used for eating by their ancestors. The earliest synapsids had a jaw joint composed of the articular (a small bone at the back of the lower jaw) and the quadrate (a small bone at the back of the upper jaw). Most reptiles and non-mammalian synapsids use this system including lizards, crocodilians, dinosaurs (and their descendants the birds), and therapsids (mammal-like "reptiles"). Mammals have a different jaw joint, however, composed only of the dentary (the lower jaw bone which carries the teeth) and the squamosal (another small skull bone). In mammals the quadrate and articular bones have become the incus and malleus bones in the middle ear. Note: "non-mammalian synapsids" above implies that mammals are a sub-group of synapsids, and that is exactly what cladistics says they are.


          Mammals also have a double occipital condyle: they have two knobs at the base of the skull which fit into the topmost neck vertebra, and other vertebrates have a single occipital condyle. Paleontologists use only the jaw joint and middle ear as criteria for identifying fossil mammals, as it would be confusing if they found a fossil that had one feature, but not the other.


          


          Anatomy and morphology


          


          Skeletal system


          The majority of mammals have seven cervical vertebrae (bones in the neck); this includes bats, giraffes, whales, and humans. The few exceptions include the manatee and the two-toed sloth, which have only six cervical vertebrae, and the three-toed sloth with nine cervical vertebrae.


          


          Respiratory system


          The lungs of mammals have a spongy texture and are honeycombed with epithelium having a much larger surface area in total than the outer surface area of the lung itself. The lungs of humans are typical of this type of lung.


          Breathing is largely driven by the muscular diaphragm at the bottom of the thorax. Contraction of the diaphragm pulls the bottom of the cavity in which the lung is enclosed downward. Air enters through the oral and nasal cavities; it flows through the larynx and into the trachea, which branches out into bronchi. Relaxation of the diaphragm has the opposite effect, passively recoiling during normal breathing. During exercise, the diaphragm contracts, forcing the air out more quickly and forcefully. The rib cage itself also is able to expand and contract to some degree, through the action of other respiratory and accessory respiratory muscles. As a result, air is sucked into or expelled out of the lungs, always moving down its pressure gradient. This type of lung is known as a bellows lung as it resembles a blacksmith's bellows.


          


          Circulatory system


          The mammalian heart has four chambers: the right atrium, right ventricle, left atrium, and left ventricle. Atria are for receiving blood; ventricles are for pumping blood to the lungs and body. The ventricles are larger than the atria and their walls are thick, because muscular walls are needed to forcefully pump the blood from the heart to the body and lungs. Deoxygenated blood from the body enters the right atrium, which pumps it to the right ventricle. The right ventricle pumps blood to the lungs, where carbon dioxide diffuses out, and oxygen diffuses in. From the lungs, oxygenated blood enters the left atrium, where it is pumped to the left ventricle (the largest and strongest of the 4 chambers), which pumps it out to the rest of the body, including the heart's own blood supply.


          


          Nervous system


          All mammalian brains possess a neocortex, a brain region that is unique to mammals.


          


          Integumentary system


          Mammals have integumentary systems made up of three layers: the outermost epidermis, the dermis, and the hypodermis. This characteristic is not unique to mammals, since it is found in all vertebrates.


          The epidermis is typically ten to thirty cells thick; its main function being to provide a waterproof layer. Its outermost cells are constantly lost; its bottommost cells are constantly dividing and pushing upward. The middle layer, the dermis, is fifteen to forty times thicker than the epidermis. The dermis is made up of many components such as bony structures and blood vessels. The hypodermis is made up of adipose tissue. Its job is to store lipids, and to provide cushioning and insulation. The thickness of this layer varies widely from species to species.


          Although mammals and other animals have cilia that superficially may resemble it, no other animals except mammals have hair. It is a definitive characteristic of the order. Some mammals have very little, albeit in obscure parts of their bodies, but nonetheless, careful examination reveals the characteristic. None are known to have hair that naturally is blue or green in colour although some cetaceans, along with the mandrills appear to have shades of blue skin. Many mammals are indicated as having blue hair or fur, but in all known cases, it has been found to be a shade of gray. The two-toed sloth and the polar bear may seem to have green fur, but this colour is caused by algae growths.


          


          Reproductive system
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          Most mammals give birth to live young ( vivipary), but a few, such as the monotremes lay eggs and at least one of them, the platypus, presents a particular sex determination system that in some ways resembles that of birds. Live birth also occurs in some non-mammalian species, such as guppies, snakes, and hammerhead sharks; thus it is not a distinguishing characteristic of mammals.


          Mammals have sweat glands, a defining feature present only in mammals. Some of these glands produce milk (in what are called mammary glands), a liquid used by newborns as their primary source of nutrition. The monotremes branched from other mammals early on, and do not have the nipples seen in most mammals, but they do have mammary glands.


          


          Physiology


          


          Endothermy


          Nearly all mammals are endothermic. Most mammals also have hair to help keep them warm. Like birds, mammals can forage or hunt in cold weather and climes where reptiles and large insects cannot.


          Endothermy requires plenty of food energy, so pound for pound mammals eat more food than reptiles. Small insectivorous mammals eat prodigious amounts for their size.


          A rare exception, the naked mole rat is ectothermic ("cold-blooded"). Birds are also endothermic, so endothermy is not a defining mammalian feature.


          


          Intelligence
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          In intelligent mammals, such as primates, the cerebrum is larger relative to the rest of the brain. Intelligence itself is not easy to define, but indications of intelligence include the ability to learn, matched with behavioural flexibility. Rats, for example, are considered to be highly intelligent as they can learn and perform new tasks, an ability that may be important when they first colonize a fresh habitat. In some mammals, food gathering appears to be related to intelligence: a deer feeding on plants has a brain relatively smaller than a cat that must think to outwit its prey.


          


          Social structure


          The dependence of the young mammal on its mother for nourishment has made possible a period of training. Such training permits the nongenetic transfer of information between generations. The ability of young mammals to learn from the experience of their elders has allowed a behavioural plasticity unknown in any other group of organisms and has been a primary reason for the evolutionary success of mammals. The possibility of training is one of the factors that has made increased brain complexity a selective advantage. Increased associational potential and memory extend the possibility of learning from experience, and the individual can make adaptive behavioural responses to environmental change. Individual response to short-term change is far more efficient than genetic response.


          Some types of mammals are solitary except for brief periods when the female is in estrus. Others, however, form social groups. Such groups may be reproductive or defensive, or they may serve both functions. In those cases that have been studied in detail, a more or less strict hierarchy of dominance prevails. Within the social group, the hierarchy may be maintained through physical combat between individuals, but in many cases stereotyped patterns of behaviour evolve to displace actual combat, thereby conserving energy while maintaining the social structure.


          A pronounced difference between sexes (sexual dimorphism) is frequently extreme in social mammals. In large part this is because dominant males tend to be those that are largest or best-armed. Dominant males also tend to have priority in mating or may even have exclusive responsibility for mating within a harem. Rapid evolution of secondary sexual characteristics, including size, can take place in a species with such a social structure.


          A complex behaviour termed play frequently occurs between siblings, between members of an age class, or between parent and offspring. Play extends the period of maternal training and is especially important in social species, providing an opportunity to learn behaviour appropriate to the maintenance of dominance.


          


          Locomotion


          Mammals evolved from four-legged ancestors. They use their limbs to walk, climb, swim, and fly. Some land mammals have toes that produce claws and hooves for climbing and running. Aquatic mammals such as whales and dolphins have fins which evolved from legs.


          


          Terrestrial
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          Specialization in habitat preference has been accompanied by locomotor adaptations. Terrestrial mammals have a number of modes of progression. The primitive mammalian stock walked plantigradethat is, with the digits, bones of the midfoot, and parts of the ankle and wrist in contact with the ground. The limbs of ambulatory mammals are typically mobile, capable of considerable rotation.


          Mammals modified for running are termed cursorial. The stance of cursorial species may be digitigrade (the complete digits contacting the ground, as in dogs) or unguligrade (only tips of digits contacting the ground, as in horses). In advanced groups limb movement is forward and backward in a single plane.


          Saltatory (leaping) locomotion, sometimes called ricochetal, has arisen in several unrelated groups (some marsupials, lagomorphs, and several independent lineages of rodents). This mode of locomotion is typically found in mammals living in open habitats. Jumping mammals typically have elongate, plantigrade hind feet, reduced forelimbs, and long tails. Convergent evolution within a given adaptive mode has contributed to the ecological similarity of regional mammalian faunas.


          Mammals of several orders have attained great size (elephants, hippopotamuses, and rhinoceroses) and have converged on specializations for a ponderous mode of locomotion referred to as graviportal. These animals have no digit reduction and deploy the digits in a circle around the axis of the limb for maximum support, like the pedestal of a column.


          


          Arboreal


          Well-adapted arboreal mammals frequently are plantigrade, five-toed, and equipped with highly mobile limbs. Some species, including many New World monkeys, have a prehensile tail, which is used like a fifth hand. Brachiation, or arm walking, in which the animal hangs from branches and moves by a series of long swings, is an adaptation seen in gibbons. The primitive opposable anthropoid thumb is reduced as a specialization for this method of locomotion. Tarsiers are highly arboreal primates that have expanded pads on the digits to improve grasping, whereas many other arboreal mammals have claws or well-developed nails.


          Sloths travel slowly along branches rather than swinging energetically.


          


          Aquatic


          Four mammalian groups are fully aquatic. Sirenians (dugongs and manatees) eat plants. Cetaceans (whales, dolphins, and porpoises) and pinnipeds (seals and walruses) eat krill or fish. The sea otter eats a variety of invertebrates and fish. Some semiaquatic mammals are very similar to their close land-borne relatives (otters, muskrats, and water shrews, for example). Other mammals have undergone profound adaptation for swimming and life at sea. Walruses and seals give birth to and nurse their young on land, but cetaceans are completely helpless out of water. They depend on water for mechanical support and thermal insulation. Buoyed by their aquatic environment, whales have evolved into the largest mammals and indeed the largest animals ever.


          


          Aerial
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          Bats are the only truly flying mammals. Only with active flight have the resources of the aerial habitat been successfully exploited. Mammals belonging to other groups ( colugos, marsupials, rodents) are adapted for gliding. A gliding habit is frequently accompanied by scansorial (climbing) locomotion. Many nongliders, such as tree squirrels, are also scansorial.


          


          Feeding


          To maintain a high constant body temperature is energy expensive- mammals therefore need a nutritious and plentiful diet. While the earliest mammals were probably predators, different species have since adapted to meet their dietary requirements in a variety of ways. Some eat animal prey- this is a carnivorous diet (and includes insectivorous diets). Other mammals, called herbivores, eat plants. An herbivorous diet includes sub-types such as fruit-eating and grass-eating. An omnivore eats boths prey and plants. Carnivorous mammals have a simple digestive tract, because the proteins, lipids, and minerals found in meat require little in the way of specialized digestion. Plants, on the other hand, contain complex carbohydrates, such as cellulose. The digestive tract of a herbivore is therefore host to bacteria that ferment these substances, and make them available for digestion. The bacteria are either housed in the multichambered stomach or in a large cecum. The size of an animal is also a factor in determining diet type. Since small mammals have a high ratio of heat losing surface area to heat generating volume, they tend to have high-energy requirements and a high metabolic rate. Mammals that weigh less than about 18oz (500g) are mostly insectivorous because they cannot tolerate the slow, complex digestive process of a herbivore. Larger animals on the other hand generate more heat and less of this heat is lost. They can therefore tolerate either a slower collection process (those that prey on larger vertebrates) or a slower digestive process (herbivores). Furthermore, mammals that weigh more than 18oz (500g) usually cannot collect enough insects during their waking hours to sustain themselves. The only large insectivorous mammals are those that feed on huge colonies of insects (ants or termites).
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          The evolution of mammals from synapsids, also known as mammal-like "reptiles" was a gradual process which took approximately 70 million years, from the mid-Permian to the mid-Jurassic, and by the mid-Triassic there were many species that looked like mammals. Note that synapsids are not reptiles at all, but belong to a distinct lineage of tetrapods.


          


          Evolution


          
            [image: The original synapsid skull structure has one hole behind each eye, in a fairly low position on the skull (lower right in this image).]
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          The first fully terrestrial vertebrates were amniotes. Like the amphibians they evolved from, they had legs and lungs. Amniotes' eggs, however, had internal membranes which allowed the developing embryo to breathe but kept water in. This allowed amniotes to lay eggs on dry land, while amphibians generally need to lay their eggs in water.


          The first amniotes apparently arose in the late Carboniferous. They descended from amphibians, which were numerous at the time, and lived on land already inhabited by insects, other invertebrates, ferns, mosses, and other plants. Within a few million years two important amniote lineages became distinct: the synapsids, from which mammals are descended; and the sauropsids, from which lizards, snakes, crocodilians, dinosaurs and birds are descended. Synapsids have a single hole ( temporal fenestra) low on each side of the skull.


          One synapsid group, the pelycosaurs, were the most common land vertebrates of the early Permian and included the largest land animals of the time.


          Therapsids descended from pelycosaurs in the middle Permian, about 260M years ago, and took over their position as the dominant land vertebrates. They differ from pelycosaurs in several features of the skull and jaws, including: larger temporal fenestrae; incisors which are equal in size. The therapsids went through a series of stages, beginning with animals which were very like their pelycosaur ancestors and ending with the Triassic cynodonts, some of which could easily be mistaken for mammals:


          
            	gradual development of a bony secondary palate.


            	the dentary gradually becomes the main bone of the lower jaw.


            	progress towards an erect limb posture, which would increase the animals' stamina by avoiding Carrier's constraint. But this process was slow and erratic - for example: all herbivorous therapsids retained sprawling limbs (some late forms may have had semi-erect hind limbs); Permian carnivorous therapsids had sprawling forelimbs, and some late Permian ones also had semi-sprawling hindlimbs. In fact modern monotremes still have semi-sprawling limbs.


            	in the Triassic, progress towards the mammalian jaw and middle ear.


            	there is possible evidence of hair in Triassic therapsids, but none for Permian therapsids.


            	some scientists have argued that some Triassic therapsids show signs of lactation.

          


          The PermianTriassic extinction event ended the dominance of the therapsids, and in the early Triassic all the medium to large land animal niches were taken over by archosaurs, which were the ancestors of crocodilians, pterosaurs, dinosaurs and birds. After this "Triassic Takeover" the cynodonts and their descendants could only survive as small, mainly nocturnal insectivores. This may actually have accelerated the evolution of mammals - for example the surviving cynodonts and their descendants had to evolve towards warm-bloodedness because their small bodies would otherwise have lost heat quickly, especially as they were active mainly at night.


          The first true mammals appeared in the early Jurassic, over 70 million years after the first therapsids and approximately 30 million years after the first mammaliaformes. Hadrocodium appears to be in the middle of the transition to true mammal status  it had a mammalian jaw joint (formed by the dentary and squamosal bones, but there is some debate about whether its middle ear was fully mammalian.


          The earliest known monotreme is Teinolophos, which lived about 123M years ago in Australia. Monotremes have some features which may be inherited from the original amniotes:


          
            	they use the same orifice to urinate, defecate and reproduce ("monotreme" means "one hole") - as lizards and birds also do.


            	they lay eggs which are leathery and uncalcified, like those of lizards, turtles and crocodilians.

          


          Unlike other mammals, female monotremes do not have nipples and feed their young by "sweating" milk from patches on their bellies.


          The oldest known marsupial is Sinodelphys, found in 125M-year old early Cretaceous shale in China's northeastern Liaoning Province. The fossil is nearly complete and includes tufts of fur and imprints of soft tissues.


          The living Eutheria ("true beasts") are all placentals. But the earliest known eutherian, Eomaia, found in China and dated to 125M years ago, has some features which are more like those of marsupials (the surviving metatherians):


          
            	Epipubic bones extending forwards from the pelvis, which are not found in any modern placental, but are found in marsupials, monotremes and mammaliformes such as multituberculates. In other words, they appear to be an ancestral feature which subsequently disappeared in the placental lineage.


            	A narrow pelvic outlet, which indicates that the young were very small at birth and therefore pregnancy was short, as in modern marsupials. This suggests that the placenta was a later development.

          


          It is not certain when placental mammals evolved - the earliest undisputed fossils of placentals come from the early Paleocene, after the extinction of the dinosaurs.


          Mammals and near-mammals expanded out of the nocturnal insectivore niche from the mid Juraassic onwards - for example Castorocauda had adaptations for swimming, digging and catching fish.


          The traditional view is that: mammals only took over the medium- to large-sized ecological niches in the Cenozoic, after the extinction of the dinosaurs; but then they diversified very quickly, for example the earliest known bat dates from about 50M years ago, only 15M years after the extinction of the dinosaurs.


          On the other hand recent molecular phylogenetic studies suggest that most placental orders diverged about 100M to 85M years ago, but that modern families first appeared in the late Eocene and early Miocene But paleontologists object that no placental fossils have been found from before the end of the Cretaceous


          During the Cenozoic several groups of mammals appeared which were much larger than their nearest modern equivalents - but none was even close to the size of the largest dinosaurs with similar feeding habits.


          


          Earliest appearances of features


          Hadrocodium, whose fossils date from the early Jurassic, provides the first clear evidence of fully mammalian jaw joints.


          It has been suggested that the original function of lactation (milk production) was to keep eggs moist. Much of the argument is based on monotremes (egg-laying mammals):


          The earliest clear evidence of hair or fur is in fossils of Castorocauda, from 164M years ago in the mid Jurassic. From 1955 onwards some scientists have interpreted the foramina (passages) in the maxillae (upper jaws) and premaxillae (small bones in front of the maxillae) of cynodonts as channels which supplied blood vessels and nerves to vibrissae (whiskers), and suggested that this was evidence of hair or fur. But foramina do not necessarily show that an animal had vibrissae - for example the modern lizard Tupinambis has foramina which are almost identical to those found in the non-mammalian cynodont Thrinaxodon.


          The evolution of erect limbs in mammals is incomplete  living and fossil monotremes have sprawling limbs. In fact some scientists think that the parasagittal (non-sprawling) limb posture is a synapomorphy (distinguishing characteristic) of the Boreosphenida, a group which contains the Theria and therefore includes the last common ancestor of modern marsupial and placentals - and therefore that all earlier mammals had sprawling limbs. Sinodelphys (the earliest known marsupial) and Eomaia (the earliest known eutherian) lived about 125M years ago, so erect limbs must have evolved before then.


          It is currently very difficult to be confident when endothermy first appeared in the evolution of mammals. Modern monotremes have a lower body temperature and more variable metabolic rate than marsupials and placentals. So the main question is when a monotreme-like metabolism evolved in mammals. The evidence found so far suggests Triassic cynodonts may have had fairly high metabolic rates, but is not conclusive. In particular it is difficult to see how small animals can maintain a high and stable body temperature without fur, and there is no certain evidence of fur before Castorocauda, about 164M years ago.


          


          Classification


          
            [image: Over 70% of mammal species are in the orders Rodentia (blue), Chiroptera (red), and Soricomorpha (yellow)]
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          George Gaylord Simpson's "Principles of Classification and a Classification of Mammals" (AMNH Bulletin v. 85, 1945) was the original source for the taxonomy listed here. Simpson laid out a systematics of mammal origins and relationships that was universally taught until the end of the 20th century. Since Simpson's classification, the paleontological record has been recalibrated, and the intervening years have seen much debate and progress concerning the theoretical underpinnings of systematization itself, partly through the new concept of cladistics. Though field work gradually made Simpson's classification outdated, it remained the closest thing to an official classification of mammals.


          


          Standardized textbook classification


          A somewhat standardized classification system has been adopted by most current mammalogy classroom textbooks. The following taxonomy of extant and recently extinct mammals is from Vaughan et al. (2000).


          Class Mammalia


          
            	Subclass Prototheria: monotremes: platypuses and echidnas


            	
              Subclass Theria: live-bearing mammals

              
                	Infraclass Metatheria: marsupials


                	Infraclass Eutheria: placentals

              

            

          


          


          McKenna/Bell classification


          In 1997, the mammals were comprehensively revised by Malcolm C. McKenna and Susan K. Bell, which has resulted in the "McKenna/Bell classification".


          McKenna and Bell, Classification of Mammals: Above the species level, (1997) is the most comprehensive work to date on the systematics, relationships, and occurrences of all mammal taxa, living and extinct, down through the rank of genus. The new McKenna/Bell classification was quickly accepted by paleontologists. The authors work together as paleontologists at the American Museum of Natural History, New York. McKenna inherited the project from Simpson and, with Bell, constructed a completely updated hierarchical system, covering living and extinct taxa that reflects the historical genealogy of Mammalia.


          The McKenna/Bell hierarchical listing of all of the terms used for mammal groups above the species includes extinct mammals as well as modern groups, and introduces some fine distinctions such as legions and sublegions (ranks which fall between classes and orders) that are likely to be glossed over by the nonprofessionals.


          The published re-classification forms both a comprehensive and authoritative record of approved names and classifications and a list of invalid names.


          Extinct groups are represented by a cross ().


          Class Mammalia


          
            	Subclass Prototheria: monotremes: echidnas and the Platypus


            	
              Subclass Theriiformes: live-bearing mammals and their prehistoric relatives

              
                	Infraclass  Allotheria: multituberculates


                	Infraclass  Triconodonta: triconodonts


                	Infraclass Holotheria: modern live-bearing mammals and their prehistoric relatives

                  
                    	Supercohort Theria: live-bearing mammals

                      
                        	Cohort Marsupialia: marsupials

                          
                            	Magnorder Australidelphia: Australian marsupials and the Monito del Monte


                            	Magnorder Ameridelphia: New World marsupials

                          

                        


                        	Cohort Placentalia: placentals

                          
                            	Magnorder Xenarthra: xenarthrans


                            	Magnorder Epitheria: epitheres

                              
                                	Grandorder Anagalida: lagomorphs, rodents, and elephant shrews


                                	Grandorder Ferae: carnivorans, pangolins,  creodonts, and relatives


                                	Grandorder Lipotyphla: insectivorans


                                	Grandorder Archonta: bats, primates, colugos, and treeshrews


                                	Grandorder Ungulata: ungulates

                                  
                                    	Order Tubulidentata incertae sedis: aardvark


                                    	Mirorder Eparctocyona:  condylarths, whales, and artiodactyls (even-toed ungulates)


                                    	Mirorder  Meridiungulata: South American ungulates


                                    	Mirorder Altungulata: perissodactyls (odd-toed ungulates), elephants, manatees, and hyraxes

                                  

                                

                              

                            

                          

                        

                      

                    

                  

                

              

            

          


          


          Molecular classification of placentals


          Molecular studies based on DNA analysis have suggested new relationships among mammal families over the last few years. Most of these findings have been independently validated by Retrotransposon presence/absence data. The most recent classification systems based on molecular studies have proposed four groups or lineages of placental mammals. Molecular clocks suggest that these clades diverged from early common ancestors in the Cretaceous, but fossils have not been found to corroborate this hypothesis. These molecular findings are consistent with mammal zoogeography:


          Following molecular DNA sequence analyses, the first divergence was that of the Afrotheria 110100 million years ago. The Afrotheria proceeded to evolve and diversify in the isolation of the African-Arabian continent. The Xenarthra, isolated in South America, diverged from the Boreoeutheria approximately 10095 million years ago. According to an alternative view, the Xenarthra has the Afrotheria as closest allies, forming the Atlantogenata as sistergroup to Boreoeutheria. The Boreoeutheria split into the Laurasiatheria and Euarchontoglires between 95 and 85 mya; both of these groups evolved on the northern continent of Laurasia. After tens of millions of years of relative isolation, Africa-Arabia collided with Eurasia, exchanging Afrotheria and Boreoeutheria. The formation of the Isthmus of Panama linked South America and North America, which facilitated the exchange of mammal species in the Great American Interchange. The traditional view that no placental mammals reached Australasia until about 5 million years ago when bats and murine rodents arrived has been challenged by recent evidence and may need to be reassessed. These molecular results are still controversial because they are not reflected by morphological data, and thus not accepted by many systematists. Further there is some indication from Retrotransposon presence/absence data that the traditional Epitheria hypothesis, suggesting Xenarthra as the first divergence, might be true.


          
            	
              Clade Atlantogenata

              
                	
                  Group I: Afrotheria

                  
                    	Clade Afroinsectiphilia

                      
                        	Order Macroscelidea: elephant shrews (Africa)


                        	Order Afrosoricida: tenrecs and golden moles (Africa)


                        	Order Tubulidentata: aardvark (Africa south of the Sahara)

                      

                    


                    	Clade Paenungulata

                      
                        	Order Hyracoidea: hyraxes or dassies (Africa, Arabia)


                        	Order Proboscidea: elephants (Africa, Southeast Asia)


                        	Order Sirenia: dugong and manatees ( cosmopolitan tropical)

                      

                    

                  

                


                	
                  Group II: Xenarthra

                  
                    	Order Pilosa: sloths and anteaters (Neotropical)


                    	Order Cingulata: armadillos (Americas)

                  

                

              

            


            	
              Clade Boreoeutheria

              
                	
                  Group III: Euarchontoglires ( Supraprimates)

                  
                    	Superorder Euarchonta

                      
                        	Order Scandentia: treeshrews (Southeast Asia).


                        	Order Dermoptera: flying lemurs or colugos (Southeast Asia)


                        	Order Primates: lemurs, bushbabies, monkeys, apes (cosmopolitan), humans

                      

                    


                    	Superorder Glires

                      
                        	Order Lagomorpha: pikas, rabbits, hares (Eurasia, Africa, Americas)


                        	Order Rodentia: rodents (cosmopolitan)

                      

                    

                  

                


                	
                  Group IV: Laurasiatheria

                  
                    	Order Erinaceomorpha: hedgehogs


                    	Order Soricomorpha: moles, shrews, solenodons


                    	Clade Ferungulata

                      
                        	Clade Cetartiodactyla

                          
                            	Order Cetacea: whales, dolphins and porpoises


                            	Order Artiodactyla: even-toed ungulates, including pigs, hippopotamus, camels, giraffe, deer, antelope, cattle, sheep, goats

                          

                        


                        	Clade Pegasoferae

                          
                            	Order Chiroptera: bats (cosmopolitan)


                            	Clade Zooamata

                              
                                	Order Perissodactyla: odd-toed ungulates, including horses, donkeys, zebras, tapirs, and rhinoceroses


                                	Clade Ferae

                                  
                                    	Order Pholidota: pangolins or scaly anteaters (Africa, South Asia)


                                    	Order Carnivora: carnivores (cosmopolitan)
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              	Mammoth

              Fossil range: Early Pliocene to Holocene
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                  Mount of a Columbian Mammoth
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Proboscidea

                  


                  
                    	Family:

                    	Elephantidae

                  


                  
                    	Genus:

                    	Mammuthus

                    Brookes, 1828
                  

                

              
            


            
              	Species
            


            
              	
                
                  	Mammuthus africanavus African mammoth


                  	Mammuthus columbi Columbian mammoth


                  	Mammuthus exilis Pygmy mammoth


                  	Mammuthus imperator Imperial mammoth


                  	Mammuthus jeffersonii Jeffersonian mammoth


                  	Mammuthus trogontherii Steppe mammoth


                  	Mammuthus meridionalis Southern mammoth


                  	Mammuthus subplanifrons South African mammoth


                  	Mammuthus primigenius Woolly mammoth


                  	Mammuthus lamarmorae Sardinian dwarf mammoth


                  	Mammuthus sungari Songhua River mammoth

                

              
            

          


          A mammoth is any species of the extinct genus Mammuthus. These proboscideans are members of the elephant family and close relatives of modern elephants. They were often equipped with long curved tusks and, in northern species, a covering of long hair. They lived from the Pliocene epoch from 4.8 million years ago to around 4,500 years ago. The word mammoth comes from the Russian мамонт mamont, probably in turn from the Vogul (Mansi) language.


          


          Extinction


          The woolly mammoth was the last species of the genus. Most populations of the woolly mammoth in North America and Eurasia died out at the end of the last Ice Age. Until recently, it was generally assumed that the last woolly mammoths vanished from Europe and Southern Siberia about 10,000 BC, but new findings show that some were still present here about 8,000 BC. Only slightly later, the woolly mammoths also disappeared from continental Northern Siberia. Woolly mammoths as well as Columbian mammoths disappeared from the North American continent at the end of the ice age. A small population survived on St. Paul Island, Alaska, up until 6000 BC, and the small mammoths of Wrangel Island became extinct only around 2000 BC.


          A definitive explanation for their mass extinction is yet to be agreed upon. About 12,000 years ago, warmer, wetter weather was beginning to take hold. Rising sea levels swamped the coastal regions. Forests replaced open woodlands and grasslands across the continent. The Ice Age was ebbing. As their habitats disappeared, so did the bison and the mammoth.


          Whether the general mammoth population died out for climatic reasons or due to overhunting by humans is controversial. Another theory suggests that mammoths may have fallen victim to an infectious disease. A combination of climate change and hunting by humans is the most likely explanation for their extinction.


          New data derived from studies done on living elephants (see Levy 2006) suggests that though human hunting may not have been the primary cause for the mammoth's final extinction, human hunting was likely a strong contributing factor. Homo erectus is known to have consumed mammoth meat as early as 1.8 million years ago (Levy 2006: 295).


          However, the American Institute of Biological Sciences also notes that bones of dead elephants, left on the ground and subsequently trampled by other elephants, tend to bear marks resembling butchery marks, which have previously been misinterpreted as such by archaeologists.


          The survival of the dwarf mammoths on Russia's Wrangel Island was due to the fact that the island was very remote and uninhabited in the early Holocene period. The actual island was not discovered by modern civilization until the 1820s by American whalers. A similar dwarfing occurred with the Pygmy Mammoth on the outer Channel Islands of California, but at an earlier period. Those animals were very likely killed by early Paleo-Native Americans, and habitat loss caused by a rising sea level that split the Santa Rosae into the outer Channel Islands.


          Thomas Jefferson, well-versed in the natural sciences, nevertheless suggested to Lewis and Clark that they might find mammoth fossils during their explorations of the American West.


          


          Size
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          It is a common misconception that mammoths were much larger than modern elephants, an error that has led to "mammoth" being used as an adjective meaning "very big". Certainly, the largest known species, the Imperial Mammoth of California, reached heights of at least 5 metres (16 feet) at the shoulder. Mammoths would probably normally weigh in the region of 6to8 tonnes, but exceptionally large males may have exceeded 12tonnes. A 3.3 m. (11 ft.) long mammoth tusk was discovered north of Lincoln, Illinois in 2005. However, most species of mammoth were only about as large as a modern Asian Elephant. Fossils of species of dwarf mammoth have been found on the Californian Channel Islands ( Mammuthus exilis) and the Mediterranean island of Sardinia (Mammuthus lamarmorae). There was also a race of dwarf woolly mammoths on Wrangel Island, north of Siberia, within the Arctic Circle.


          Based on studies of their close relatives the modern elephants, mammoths probably had a gestation period of 22 months, resulting in a single calf being born. Their social structure was probably the same as that of African and Asian elephants, with females living in herds headed by a matriarch, whilst bulls lived solitary lives or formed loose groups after sexual maturity.


          


          Well-preserved specimens


          In May of 2007, the carcass of a six-month-old female woolly mammoth calf was discovered encased in a layer of permafrost near the Yuribei River in Russia where it had been buried for 37,000 years. Alexei Tikhonov, the Russian Academy of Science's Zoological Institute's deputy director, has dismissed the prospect of cloning the animal, as the whole cells required for cloning would have burst under the freezing conditions. DNA is expected to be well-preserved enough to be useful for research on mammoth phylogeny and perhaps physiology however.
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              	Mammoth Cave National Park
            


            
              	IUCN Category II ( National Park)
            


            
              	
                [image: ]

              
            


            
              	Location

              	Edmonson, Hart, and Barren counties, Kentucky, USA
            


            
              	Nearest city

              	Cave City
            


            
              	Coordinates

              	
            


            
              	Area

              	52,835 acres (214 km)
            


            
              	Established

              	July 1, 1941
            


            
              	Visitors

              	597,934 (in2006)
            


            
              	Governing body

              	National Park Service
            


            
              	
            

          


          
            
              	Mammoth Cave National Park*
            


            
              	UNESCO World Heritage Site
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              	Type

              	Natural
            


            
              	Criteria

              	vii, viii, x
            


            
              	Reference

              	150
            


            
              	Region

              	Europe and North America
            


            
              	Inscription history
            


            
              	Inscription

              	1981 (5th Session)
            


            
              	* Name as inscribed on World Heritage List.

               Region as classified by UNESCO.
            

          


          Mammoth Cave National Park is a U.S. National Park in central Kentucky, encompassing portions of Mammoth Cave, the longest cave system known in the world. The official name of the system is the Mammoth Cave System for the ridge under which the cave has formed. The park was established as a national park on July 1, 1941. It became a World Heritage Site on October 27, 1981, and an international Biosphere Reserve on September 26, 1990.


          The park's 52,830acres (214km) are located primarily in Edmonson County, Kentucky, with small areas extending eastward into Hart County and Barren County. It is centered around the Green River, with a tributary, the Nolin River, feeding into the Green just inside the park. The Green River is dammed near the western boundary of the park, so that the river only flows freely for a small section in the eastern part of the park.


          


          Limestone labyrinth


          Mammoth Cave developed in thick Mississippian-aged limestone strata capped by a layer of sandstone, making the system remarkably stable. It is known to include more than 367miles (591kilometers) of passageway; new discoveries and connections add several miles to this figure each year. Mammoth Cave National Park was established to preserve the cave system.


          The upper sandstone member is known as the Big Clifty Sandstone: thin, sparse layers of limestone interspersed within the sandstones give rise to an epikarstic zone, in which tiny conduits (cave passages too small to enter) are dissolved. The epikarstic zone concentrates local flows of runoff into high-elevation springs which emerge at the edges of ridges. The resurgent water from these springs typically flows briefly on the surface before sinking underground again at elevation of the contact between the sandstone caprock and the underlying massive limestones. It is in these underlying massive limestone layers that the human-explorable caves of the region are developed.


          The limestone layers of the stratigraphic column beneath the Big Clifty, in increasing order of depth below the ridgetops, are the Girkin Formation, the Ste. Genevieve Limestone, and the St. Louis Limestone. For example, the large Main Cave passage seen on the Historic Tour is located at the bottom of the Girkin and the top of the St. Genevieve.


          
            [image: The Bottomless Pit in Mammoth Cave - Woodcut dated 1887 (From the Nuno Carvalho de Sousa Private Collections - Lisbon)]

            
              The Bottomless Pit in Mammoth Cave - Woodcut dated 1887 (From the Nuno Carvalho de Sousa Private Collections - Lisbon)
            

          


          Each of the primary layers of limestone are divided further into named units and subunits. One area of cave research involves correlating the stratigraphy with the cave survey produced by explorers. This makes it possible to produce three dimensional approximate maps of the contours of the various layer boundaries without the necessity for test wells and extracting core samples.


          The upper sandstone caprock is relatively hard for water to penetrate: the exceptions are where vertical cracks occur. This protective role means that many of the older, upper passages of the cave system are very dry, with no stalactites, stalagmites, or other formations which require flowing or dripping water to develop.


          However, the sandstone caprock layer has been dissolved and eroded at many locations within the park, such as the Frozen Niagara room. The "contact" between limestone and sandstone can be found by hiking from the valley bottoms to the ridgetops: typically, as one approaches the top of a ridge, the outcrops of exposed rock seen change in composition from limestone to sandstone at a well-defined elevation, neglecting slump blocks of sandstone which have broken off the ridgetops and tumbled down the limestone slopes below.


          At one valley bottom in the southern region of the park, a massive sinkhole has developed. Known as "Cedar Sink," the sinkhole features a small river entering one side and disappearing back underground at the other side.


          Mammoth Cave is home to the endangered Kentucky cave shrimp, a sightless albino shrimp.


          


          Visiting
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              A ranger guided tour of the cave.
            

          


          The National Park Service offers several cave tours to visitors. Many of the most famous features of the cave, such as Grand Avenue, Frozen Niagara, and Fat Man's Misery, can be seen on lighted tours ranging from one to six hours in length. Two tours, lit only by visitor-carried paraffin lamps, are popular alternatives to the electric-lit routes. Several "wild" tours venture away from the developed parts of the cave into muddy crawls and dusty tunnels.


          The park's tours are notable for the quality of the interpretive program, with occasional graphics accompanying artifacts on display at certain points in the cave. The lectures delivered by the National Park Service cave guides are varied by tour, so that in taking several tours the visitor learns about different facets of the cave's formation, or of the cave's human history and prehistory. Most guides are quite knowledgeable and open to visitor's questions. Many guides include a "theatrical" component, making their presentations entertaining with gentle humor. The guide traditions at Mammoth Cave date back to the period just after the War of 1812, and to guides such as Stephen Bishop. The style of this humor itself is part of the living tradition of the cave guides, and is duly a part of the interpretive program.


          The Echo River Tour, one of the cave's most famous attractions, used to take visitors on a boat ride along an underground river. The tour was discontinued for logistic and environmental reasons in the early 1990s.


          Interested members of the public can join an Earthwatch.org sponsored field survey of the history of Mammoth Cave. However, due to Mammoth Cave park regulations, participation on this project is restricted to US citizens only.


          


          Park superintendents
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              The World Heritage Site plaque.
            

          


          List is incomplete.


          
            	Robert P. Holland; September 2, 1936  June 21, 1938; acting


            	R. Taylor Hoskins; June 22, 1938  June 30, 1941; acting


            	R. Taylor Hoskins; July 1, 1941  March 31, 1951


            	Thomas C. Miller; April 1, 1951  June 30, 1954


            	Perry E. Brown; July 1, 1954  September 14, 1963


            	Paul McG. Miller; September 15, 1963  December 30, 1965


            	John A. Aubuchon; January 2, 1966  September 7, 1968


            	Robert H. Bendt; September 8, 1968  January 23, 1971; assigned line supervision of Abraham Lincoln Birthplace National Historic Site, September 2, 1970  April 27, 1975


            	Joseph Kulesza; February 21, 1971  May 31, 1976


            	Albert A. Hawkins; July 4, 1976  August 11, 1979


            	Robert L. Deskins; August 12, 1979  September 1, 1984


            	Richard N. Strange; September 2, 1984  December 8, 1984; acting


            	Franklin D. Pridemore; December 9, 1984  January 2, 1988


            	David A. Mihalic; January 3, 1988  July 1994


            	Ronald R. Switzer; March 1995  January 2005


            	Bruce Powell; January 2005  January 2006; acting


            	Patrick Reed; January 2006 

          


          


          History


          The story of human beings in relation to Mammoth Cave spans six thousand years.


          


          Prehistory


          Several sets of Native American remains have been recovered from Mammoth Cave, or other nearby caves in the region, in both the 19th and 20th centuries. Most mummies found present examples of intentional burial, with ample evidence of pre-Columbian funerary practice.


          An exception to purposeful burial was discovered when in 1935 the remains of an adult male were discovered under a large boulder. The boulder had shifted and settled onto the victim, a pre-Columbian miner, who had disturbed the rubble supporting it. The remains of the ancient victim were named "Lost John" and exhibited to the public into the 1970s, when they were interred in a secret location in Mammoth Cave for reasons of preservation as well as emerging political sensitivities with respect to the public display of Native American remains.


          Research beginning in the late 1950s led by Patty Jo Watson of Washington University in St. Louis, Missouri has done much to illuminate the lives of the late Archaic and early Woodland peoples who explored and exploited caves in the region. Preserved by the constant cave environment, dietary evidence yielded carbon dates enabling Watson and others to determine the age of the specimens, and an analysis of their content, also pioneered by Watson, allows determination of the relative content of plant and meat in the diet of either culture over a period spanning several thousand years. This analysis indicates a timed transition from a hunter-gatherer culture to plant domestication and agriculture.


          Another technique employed in archaeological research at Mammoth Cave was "experimental archaeology", in which modern explorers were sent into the cave using the same technology as that employed by the ancient cultures whose leftover implements lie discarded in many parts of the cave. The goal was to gain insight into the problems faced by the ancient people who explored the cave, by placing the researchers in a similar physical situation.


          Ancient human remains and artifacts within the caves are protected by various federal and state laws. One of the most basic facts to be determined about a newly discovered artifact is its precise location and situation. Even slightly moving a prehistoric artifact contaminates it from a research perspective. Explorers are properly trained not to disturb archaeological evidence, and some areas of the cave remain out-of-bounds for even seasoned explorers, unless the subject of the trip is archaeological research on that area.


          Besides the remains that have been discovered near the historic entrance of Mammoth Cave, the remains of cane torches used by Native Americans were found in Salts Cave in Flint Ridge.


          


          Earliest known history
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          The 31,000-acre (130km) tract known as the "Pollard Survey" was sold by indenture September 10, 1791 in Philadelphia by William Pollard. 19,897acres (80.52km) of the "Pollard Survey" between the North bank of Bacon Creek and the Green River (Kentucky) were purchased by Thomas Lang, Jr., a British American merchant from York County, England on June 3, 1796, for 4,116.13S. The land was lost to a local county tax claim during the War of 1812.


          Legend has it that the first European to discover Mammoth Cave was John Houchin, in 1797. While hunting, Houchin pursued a wounded bear to the cave's large entrance opening near the Green River. Countervailing against this story is Brucker and Watson's The Longest Cave, which asserts that the cave was "certainly known before that time."


          The land containing this historic entrance was first surveyed and registered in 1798 under the name of Valentine Simons. Simons began exploiting Mammoth Cave for its saltpeter reserves.


          [bookmark: 19th_century]


          19th century


          In partnership with Valentine Simon, various other individuals would own the land through the War of 1812, when Mammoth Cave's saltpeter reserves became significant due to the British blockade of United States's ports. The blockade starved the American military of saltpeter and therefore gunpowder. As a result, the domestic price of saltpeter rose and production based on nitrates extracted from caves such as Mammoth Cave became more lucrative.


          In July 1812, the cave was purchased from Simon and other owners by Charles Wilkins and an investor from Philadelphia named Hyman Gratz. Soon the cave was being mined for calcium nitrate on an industrial scale.


          A half-interest in the cave changed hands for ten thousand dollars (a huge sum at the time). After the war when prices fell, the workings were abandoned and it became a minor tourist attraction centering on a Native American mummy discovered nearby.


          When Wilkins died his estate's executors sold his interest in the cave to Gratz. In the spring of 1838, the cave was sold by the Gratz brothers to Franklin Gorin, who intended to operate Mammoth Cave purely as a tourist attraction, the bottom long having since fallen out of the saltpeter market. Gorin was a slave owner, and used his slaves as tour guides. One of these slaves would make a number of important contributions to human knowledge of the cave, and become one of Mammoth Cave's most celebrated historical figures.


          Stephen Bishop, an African-American slave and a guide to the cave during the 1840s and 1850s, was one of the first persons to make extensive maps of the cave, and named many of the cave's features.


          Stephen Bishop was introduced to Mammoth Cave in 1838 by Franklin Gorin. Gorin wrote, after Bishop's death: "I placed a guide in the cave --- the celebrated and great Stephen, and he aided in making the discoveries. He was the first person who ever crossed the Bottomless Pit, and he, myself and another person whose name I have forgotten were the only persons ever at the bottom of Gorin's Dome to my knowledge.


          "After Stephen crossed the Bottomless Pit, we discovered all that part of the cave now known beyond that point. Previous to those discoveries, all interest centered in what is known as the "Old Cave" . . . but now many of the points are but little known, although as Stephen was wont to say, they were 'grand, gloomy and peculiar.'


          In 1839, Dr. John Croghan of Louisville bought the Mammoth Cave Estate, including Bishop and its other slaves from their previous owner, Franklin Gorin. Croghan briefly ran an ill-fated tuberculosis hospital in the cave, the vapors of which he believed would cure his patients. A widespread epidemic of the period, tuberculosis would ultimately claim the lives of both Bishop and Croghan.


          Throughout the 19th century, the fame of Mammoth Cave would grow so that the cave became an international sensation.


          At the same time, the cave attracted the attention of 19th century writers such as Dr. Robert Montgomery Bird, the Rev. Robert Davidson, the Rev. Horace Martin, Alexander Clark Bullitt, Nathaniel Parker Willis (who visited in June 1852), Bayard Taylor (in May, 1855), Dr. William Stump Forwood (in Spring 1867), the naturalist John Muir (early September 1867), the Rev. Horace Carter Hovey, and others. As a result of the growing renown of Mammoth Cave, the cave boasted famous visitors such as actor Edwin Booth, singer Jenny Lind (who visited the cave on April 5, 1851), and violinist Ole Bull.


          By 1859 when the Louisville and Nashville Railroad opened its main line between these cities Colonel Larkin J. Procter owned the Mammoth Cave Estate. He also owned the stagecoach line that ran between Glasgow Junction ( Park City) and the Mammoth Cave Estate. This line transported tourists to Mammoth Caves until 1886 when he established the Mammoth Cave Railroad.


          


          Early 20th century: The Kentucky Cave Wars


          
            [image: Mammoth Cave National Park in the early 1900s]

            
              Mammoth Cave National Park in the early 1900s
            

          


          The difficulties of farming life in the hardscrabble, poor soil of the cave country influenced local owners of smaller nearby caves to see opportunities for commercial exploitation, particularly given the success of Mammoth Cave as a tourist attraction. The "Kentucky Cave Wars" were a period of bitter competition between local cave owners for tourist money. Broad tactics of deception were used to lure visitors away from their intended destination to these private show caves. Misleading signs were placed along the roads leading to the Mammoth Cave. A typical strategy during the early days of automobile travel involved a representative of a private show cave hopping aboard a tourist's car's running board, and leading the passengers to believe that Mammoth Cave was closed, quarantined, caved in or otherwise inaccessible.


          In 1906, Mammoth Cave became accessible by steamboat with the construction of a lock and dam at Brownsville, Kentucky. The construction of this dam has had a long-term impact on the biota of the cave. The dam's construction would also prove to have implications for cave exploration.


          In 1908, Max Kaemper, a young German mining engineer arrived at the cave by way of New York. Kaemper had just graduated from technical college and his family had sent him on a trip abroad as a graduation present. Originally intending to spend two weeks at Mammoth Cave, Kaemper spent several months. With the assistance of African-American slave descendant Ed Bishop, Kaemper produced a remarkably accurate instrumental survey of many kilometers of Mammoth Cave, including many new discoveries. Reportedly, Kaemper also produced a corresponding survey of the land surface overlying the cave: this information would have been useful in the opening of other entrances to the cave, as soon happened with the Violet City entrance.


          The Croghan family suppressed the topographic element of Kaempers map, and it is not known to survive today, although the cave map portion of Kaemper's work stands as a triumph of accurate cave cartography: not until the early 1960s and the advent of the modern exploration period would these passages be surveyed and mapped with greater accuracy. Kaemper returned to Berlin, and from the point of view of the Mammoth Cave country, disappeared entirely. It was not until the turn of the 21st century that a group of German tourists, after visiting the cave, researched Kaemper's family and determined his sad fate: the young Kaemper was killed in trench warfare in World War I at the Battle of the Somme (1916) just eight years later.


          Famed French cave explorer douard-Alfred Martel visited the cave for three days in October 1912. Without access to the closely held survey data, Martel was permitted to make barometric observations in the cave for the purpose of determining the relative elevation of different locations in the cave. He identified different levels of the cave, and correctly noted that the level of Echo River within the cave was controlled by that of the Green River on the surface. Martel lamented the 1906 construction of the dam at Brownsville, pointing out that this made a full hydrologic study of the cave impossible. Among his precise descriptions of the hydrogeologic setting of Mammoth Cave, Martel offered the speculative conclusion that Mammoth Cave was connected to Salts and Colossal Caves: this would not be proven correct until 60 years after Martel's visit.


          In the early 1920s, George Morrison blasted a number of entrances to Mammoth Cave on land not owned by the Croghan Estate. Absent the data from the Croghan's secretive surveys, performed by Kaemper, Bishop, and others, which had not been published in a form suitable for determining the geographic extent of the cave, it was now conclusively shown that the Croghans had been for years exhibiting portions of Mammoth Cave which were not under land they owned. Lawsuits were filed and for a time, different entrances to the cave were operated in direct competition with each other.


          In the early 20th century, Floyd Collins spent ten years exploring the Flint Ridge Cave System (the most important legacy of these explorations was the discovery of Floyd Collins' Crystal Cave and exploration in Salts cave) before dying at Sand Cave, Kentucky, in 1925. While exploring Sand Cave, he dislodged a rock onto his leg while in a tight crawlway and was unable to free himself. Attempts to rescue Collins created a media sensation.


          


          The National Park Movement (19261941)
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          As the last of the Croghan heirs died, advocacy momentum grew among wealthy citizens of Kentucky for the establishment of Mammoth Cave National Park. Private citizens formed the Mammoth Cave National Park Association in 1926. The Park was authorized May 25, 1926.


          Donated funds were used to purchase some farmsteads in the region, while other tracts within the proposed National Park boundary were acquired by right of eminent domain. In contrast to the formation of other National Parks in the sparsely populated American West, thousands of people would be forcibly relocated in the process of forming Mammoth Cave National Park. Often eminent domain proceedings were bitter, with landowners paid what was considered to be inadequate sums. The resulting acrimony still resonates within the region.


          For legal reasons, the federal government was prohibited from restoring or developing the cleared farmsteads while the private Association held the land: this regulation was evaded by the operation of "a maximum of four" CCC camps from May 22, 1933 to July 1942.


          According to the National Park Service, "On May 14, 1934 the minimum park area was provided. On May 22, 1936, the minimum area was accepted for administration and protection."


          Superintendent Hoskins later wrote of a summer tanager named Pete who arrived at the guide house on or around every April 20, starting in 1938. The bird ate from food held in the hands of the guides, to the delight of visitors, and provided food to his less-tame mate.


          


          Birth of the National Park (1941)


          Mammoth Cave National Park was officially dedicated on July 1, 1941. By coincidence, the same year saw the incorporation of the National Speleological Society. R. Taylor Hoskins, the second Acting Superintendent under the old Association, became the first official Superintendent, a position he held until 1951.


          The New Entrance, closed to visitors since 1941, was reopened on December 26, 1951, becoming the entrance used for the beginning of the Frozen Niagara tour.


          [bookmark: .22The_Longest_Cave.22_.281954.E2.80.931972.29]


          "The Longest Cave" (19541972)
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          By 1954, Mammoth Cave National Park's land holdings encompassed all lands within its outer boundary with the exception of two privately held tracts. One of these, the old Lee Collins farm, had been sold to Harry Thomas of Horse Cave Kentucky, whose grandson, William "Bill" Austin, operated Collins Crystal Cave as a show cave in direct competition with the National Park, which was forced to maintain roads leading to the property. Condemnation and purchase of the Crystal Cave property seemed only a matter of time.


          In February 1954, a two-week expedition under the auspices of the National Speleological Society was organized at the invitation of Austin: this expedition became known as C-3, or the "Collins Crystal Cave" expedition.


          The C-3 expedition drew public interest, first from a photo essay published by Robert Halmi (in either Sports Illustrated or Look magazine) and later from the publication of a double first-person account of the expedition, The Caves Beyond: The Story of the Collins Crystal Cave Expedition by Joe Lawrence, Jr. (then president of the National Speleological Society) and Roger W. Brucker. The expedition proved conclusively that passages in Crystal Cave extended toward Mammoth Cave proper, at least exceeding the Crystal Cave property boundaries. However, this information was closely held by the explorers: it was feared that the National Park Service might forbid exploration were this known.


          In 1955 Crystal cave was connected with Unknown cave, the first connection in the Flint Ridge system.


          Some of the participants in the C3 expedition wished to continue their explorations past the conclusion of the C-3 Expedition, and organized as the Flint Ridge Reconnaissance under the guidance of Austin, Jim Dyer, John J. Lehrberger and E. Robert Pohl. This organization was incorporated in 1957 as the Cave Research Foundation, Inc. The organization sought to legitimize the cave explorers' activity through the support of original academic and scientific research. Notable scientists who studied Mammoth Cave during this period include Patty Jo Watson (see section on prehistory.)


          Colossal Cave was connected to Salts Cave in 1960 and in 1961 all the cave entrances in the Flint Ridge system were connected.


          In March 1961, the Crystal Cave property was eventually sold to the National Park Service for a sum of USD $285,000. At the same time, the Great Onyx Cave property, the only other remaining private inholding, was purchased for USD $365,000. The Cave Research Foundation was permitted to continue their exploration through a Memorandum of Understanding with the National Park Service.


          


          FlintMammoth Connection (1972)
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          On September 9, 1972, a Cave Research Foundation mapping team led by John P. Wilcox, Patricia Crowther, Richard B. Zopf, P. Gary Eller, Stephen G. Wells, and Cleveland F. Pinnix (a National Park Service Ranger) managed to pursue a low, wet passage that linked two of the area's long cave systemsFlint Ridge Cave System to Mammoth Cave. This connection made the combined FlintMammoth Cave System the world's longest. (Flint Ridge had itself recently surpassed Hlloch Cave, in Switzerland, as the world's longest cave.)


          On a previous trip deep in the Flint Ridge Cave System, Patricia Crowtherwith her slight frame of 115 pounds (52kilograms)crawled through a narrow canyon later dubbed the "Tight Spot", which acted as a filter for larger cavers.


          A subsequent trip fielded past the Tight Spot by Crowther, Wilcox, Zopf, and Tom Brucker found the name "Pete H" inscribed on the wall with an arrow pointing in the direction of Mammoth Cave. The name is believed to have been carved by Pete Hanson, who was active in exploring the cave in the 1930s. Hanson was killed in World War II. The passage was named Hanson's Lost River.


          On the September 9 trip, following Hanson's Lost River led the six-person team to Cascade Hall in Mammoth Cave, final proof that the caves were connected. John Wilcox emerged in waist deep water to see a regular horizontal line across his field of vision, which proved to be a tourist handrail: the "One small step for a man" quote for "conquering the Everest of speleology" was his exclamation to the others "I see a tourist trail!" Of all of the many miles of Mammoth Cave, only a small fraction is developed with trails and lighting, so it was remarkable that the moment of connection took place in an utterly familiar setting.


          


          Recent discoveries


          Further connections between Mammoth Cave and smaller caves or cave systems have followed, notably to Proctor/Morrison Cave beneath nearby Joppa Ridge in 1979. Proctor cave was discovered by Jonathan Doyle, a Union army deserter during the Civil war and was later owned by the Mammoth cave railroad, before being explored by the CRF. Morrison cave was discovered by George Morrison in the 1920s. This connection pushed the frontier of Mammoth exploration southeastward.


          At the same time, discoveries made outside the Park by an independent group called the Central Kentucky Karst Coalition or CKKC resulted in the survey of tens of miles in Roppel Cave east of the Park. On September 10, 1983, a connection was made between the Proctor/Morrison's section of the Mammoth Cave system and Roppel Cave. The connection was made by two mixed parties of CRF and CKKC explorers. Each party entered through a separate entrance and met in the middle before continuing in the same direction to exit at the opposite entrance. The resulting total surveyed length was near 300miles (480km). Incremental discoveries since then have pushed the total to more than 367miles (591km).


          In early 2005, a connection into the Roppel Cave portion of the system was surveyed from a small cave under Eudora Ridge.


          It is accepted with certainty that many more miles of cave passages await discovery in the region.


          


          Related and nearby caves


          Two other massive cave systems lie short distances from Mammoth Cave: the Fisher Ridge Cave System and the Martin Ridge Cave System. The Fisher Ridge Cave System was discovered in January 1981 by a group of Michigan cavers . So far, the cave has been mapped to 110 miles / 177 kilometers (Gulden, B. 2007). In 1996, the Martin Ridge Cave was discovered by John Alan Glennon and Jonathan David Jasper. Connections discovered by Glennon and Jasper to nearby Whigpistle and Jackpot Caves resulted in the 32 mile / 51 kilometer-long Martin Ridge Cave System.


          If connections are found between the three giant cavesFisher Ridge Cave System, Martin Ridge Cave System and Mammoth Cavethe total mapped system would exceed 500 miles / 800 kilometers (Gulden, B. 2005).


          


          Biology and ecosystem


          The bats that inhabit the caverns are the following: Indiana bats ( Myotis sodalis), Gray bats ( Myotis grisescens), Little brown bats ( Myotis lucifugus), Big brown bat ( Eptisecus fuscus), and the Eastern pipistrelle bat ( Pipistrellus subflavus)


          All together, these and more rare bat species such as eastern small-footed bat had estimated populations of 9-12 million just in the Historic Section. While these species still exist in Mammoth Cave, their numbers are now no more than a few thousand at best. Ecological restoration of this portion of Mammoth Cave, and facilitating the return of bats, is an ongoing effort. Not all bat species here inhabit the Cave; the red bat (Lasiurus borealis) is a forest-dweller, found underground only rarely.


          Other animals which inhabit the caves, include: Cave Cricket ( Hadenoecus subterraneous), Blind Salamander, Cave salamander, Eyeless Cave Fish, Cave Crayfish ( Orconectes pellucidus), and the Cave Shrimp ( Palaemonias ganteri)


          In addition, some surface animals may take refuge in the entrances of the caves but do not generally venture into the deep portions of the cavern system.


          


          Common misconceptions


          


          Misconceptions relating to Mammoth Cave's impressive length


          The superlatives which are justly applied to Mammoth Cave often lead to exaggeration of the cave's extent and reach. One such misconception is that the cave extends far beyond its well-known geographical boundaries, even to other states in the United States. This misconception is easily debunked. Caves of Mammoth's type form as water from the surface seeks the level of the surface streams which drain them: in Mammoth Cave's case, the Green River to the north. It is a virtual certainty that no cave passages connecting to Mammoth will ever be found north of the Green River, or substantially east of the Sinkhole Plain which is the primary recharge area (the place where water enters) for the cave. More tantalizing is the prospect of ancient passages to the south which might bridge the current drainage divide between the Green River basin and the Barren River basin south of it, but in that case, the maximum expected southerly extent of Mammoth Cave would be the Barren River.


          It is true, however, that the layers of sedimentary rock in which Mammoth Cave has formed do extend many miles in almost any direction from Mammoth Cave. These rocks were all laid down over the same period. The similarity of the rocks of the broader region to those in the immediate vicinity of Mammoth Cave means that conditions are right for cave formation; however, the absolute boundaries of the Mammoth Cave system are known, so it is expected that these other caves will not be found to connect to Mammoth Cave.


          


          Misconceptions related to the Mammoth Cave System's name


          No fossils of the woolly mammoth have ever been found in Mammoth Cave, and the name of the cave has nothing to do with this extinct mammal. Rather, the appellation "Mammoth" refers to the staggering primacy of its horizontal extent to that of other caves. An historical irony results in that although the name was applied before the cave system's true extent was fully known, modern discoveries have well established the appropriateness of the older name. Indeed, an enduring characteristic of the story of the cave's exploration is how often old predictions of the cave's final length have been far outstripped by actual discoveries. In spite of the above description of the absolute geographical confines of the cave system's reach, it is accepted by most informed researchers that many more miles of the Mammoth Cave system await discovery. The extra mileage to be discovered will likely occur both in the form of new passages that await discovery (as more sophisticated techniques of cave exploration develop) and of neighboring cave systems whose extensive mileage could, at any moment, be found to be part of Mammoth Cave through the discovery of passages linking these heretofore-considered independent caves.
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          Managua is the capital city of Nicaragua as well as the department and municipality by the same name. It is also the largest city in Nicaragua. It is located on the southwestern shore of Lake Managua. The city was declared the national capital in 1852. Previously, the capital had alternated between the cities of Len and Granada. The city has a population of about 1,680,100; composed predominantly of Spanish-speaking criollos (unmixed Europeans), whites and mestizos.


          Founded in 1819 and given the name of Leal Villa de Santiago de Managua, its original purpose was to serve as a rural fishing village. Efforts to make Managua the capital of Nicaragua began in 1824, after the Central American nations became independent from Spain. Managua's location between the rival cities of Len and Granada made it an ideal compromise site.


          The city has been witness to the rise and fall of political powers throughout Nicaragua's history, and has suffered two devastating earthquakes over the course of the 20th century. Managua is the economic, political, cultural, commercial and industrial centre of Nicaragua.


          In 2007, after a successful literacy campaign, Managua was declared the first capital city in Central America to be rid of illiteracy.


          


          Etymology


          The name Managua originates from Mana-ahuac, which in the indigenous Nahuatl language translates to "adjacent to the water" or site "surrounded by water". The city stands today on an area historically inhabited by Indigenous people centuries before the Spanish conquest of Central America in the 16th century.


          


          History
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          Nicaragua was inhabited by Paleo-Indians as far back as 6,000years ago. This is confirmed by the ancient footprints of Acahualinca found along the shores of Lake Managua, along with other archaeological evidence, mainly in the form of ceramics and statues made of volcanic stone like the ones found on the island of Zapatera and petroglyphs found in Ometepe island.


          It was not until 1857, after Granada was destroyed by a U.S. mercenary army led by William Walker, that the capital was firmly established in Managua. Between 1852 and 1930 Managua underwent extensive urbanization; becoming a base of governance, infrastructure and services. The city was hampered by major floods in 1876 and 1885 and a disastrous earthquake in 1931, which destroyed much of the city. Under the rule of dictator Anastasio Somoza Garca and his family (19361979), it began to grow rapidly. New government buildings were erected, industry developed, and universities were established; Managua had become Central America's most developed city. Yet, the city suffered a second major earthquake on December 23, 1972, which destroyed 90% of the city and killed over 10,000 people. The city was cleared, however it never returned to its previous state. The earthquake caused many of Managua's residents to find refuge in the outskirts of the city. The old downtown has not been rebuilt to this day for fear of future earthquakes.


          


          Geography
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          Managua is located on the southern shores of Lake Managua (also known as Lake Xolotln). Lake Xolotln contains the same fish species as Lake Cocibolca, except for the freshwater sharks found exclusively in the latter. Once a Managuan scenic highlight, the lake has been polluted from the dumping of chemical and waste water since 1927. A waste water treatment plant funded by the German government to decontaminate the lake is expected to be the largest in Central America and will be completed in 2008.
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          Managua extends about 544km along Lake Managua at an altitude of 55metres (165ft) above sea level, gaining altitude towards the sierras de Managua where it is over 970metres (2910ft) above sea level.


          


          Lagoons within city limits


          Managua features four smaller lagoons within the city limits. The most centrally located is the Tiscapa Lagoon located in the Tiscapa Lagoon Natural Reserve. The Laguna de Tiscapa (Tiscapa Lagoon), south of the old downtown. Tiscapa Lagoon is of volcanic origin and was formed approximately 10,000years ago. Asososca lagoon, to the west, is Managua's most important source of drinking water. Asososca is located at the beginning of Carretera al Sur (Southern Highway), close to the connection with the Carretera Nueva a Len (New Highway Via Len). Nejapa lagoon, south of the Asososca lagoon, is also along the Southern Highway. The fourth lagoon is Acahualinca lagoon, which is located to the Northwest. This lagoon, which gives its name to a nearby district to the east, is located on the shores of Lake Managua. This lagoon is mostly noted for having shallow waters.


          


          Climate


          Managua, like much of Western Nicaragua except for the Sierras, has a tropical climate with constant temperatures averaging between 28 and 32 degrees Celsius (82 and 90 degrees Fahrenheit). The months of December and January are chilly, whereas March and April are humid and somewhat arid.


          


          Flora


          Managua, due to its tropical climate, varied topography, naturally fertile soils, and abundant rain and water sources, boasts a great variety of flora. Therefore, many different types of trees (some of them not found in the rest of the world, such as chilamates, ceibos, pochotes, genizaros, tiguilotes, royal palms, pinuelas and the madroo, which is Nicaragua's national tree) surround the city. During the rainy season (May to November), Managua becomes a lavish city due to many palms, bushes, and other plants and trees which dominate much of the citys image.


          


          Education


          Managua is the national education centre, with most of universities and higher education institutions based there. Nicaragua's higher education consists of 48 universities and 113 colleges and technical institutes which serve student in the areas of electronics, computer systems and sciences, agroforestry, construction and trade-related services. The educational system includes 1 U.S. accredited English-language university, 3 Bilingual university programs, 5 Bilingual secondary schools and dozens of English Language Institutes. In 2005, almost 400,000 (7%) of Nicaraguans held a university degree. 18% of Nicaragua's total budget is invested in primary, secondary and higher education. University level institutions account for 6% of 18%.


          


          Colleges and universities


          
            	National Autonomous University of Nicaragua

          


          Universidad Nacional Autnoma de Nicaragua (UNAN) (National Autonomous University of Nicaragua) is the principal state-funded public university of Nicaragua. UNAN was established in 1812 and its main campus is located in Managua. The original campus, UNAN-Leon, is located in Len and is now secondary, mainly used for medicine majors.


          
            	Polytechnic University of Nicaragua

          


          Universidad Politecnica de Nicaragua (UPOLI) (Polytechnic University of Nicaragua) is a university located in Managua, Nicaragua. It was founded in 1967. The university is divided into 6 schools: School of Administration, Commerce and Finance, School of Law, School of Design, School of Nursing, School of Engineering, Music Conservatory.


          
            	Instituto Centroamericano de Administracion de Empresas

          


          Instituto Centroamericano de Administracion de Empresas (INCAE) (Central American Institute of Business Administration) is a private business school. INCAE was founded in 1964 with the support of the United States government and other Central American countries . The institution has a close affiliation with Harvard University, as it had played a part in its foundation. The Francisco de Sola campus in Managua, Nicaragua was the first to be established (1964), the Walter Kissling Gam campus in Alajuela, Costa Rica was the second established in 1984.


          According to a study done by America Economia INCAE ranked as the number one business school in Latin America for 2 consecutive years (2004, 2005) and ranked in the top ten international business schools by The Wall Street Journal in 2006.


          
            	Other universities

          


          
            
              	
                
                  	Thomas More University (UTM)


                  	La Universidad Americana (UAM)


                  	Universidad Centroamericana (UCA)


                  	University of Commercial Sciences (UCC)

                

              

              	

              	
                
                  	Universidad Nacional Agraria (UNA)


                  	National University of Engineering (UNI)


                  	Catholic University (UNICA)

                

              

              	
                



                


              
            

          


          


          Economy
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          Managua is the economic centre and a generator of services for the majority of the nation. Unlike many other Latin American countries, it does not suffer from massive migration of country peasants looking for work in the city, since many other cities of Nicaragua have well established economic industries. Nonetheless, as it is the only city with a population exceeding one million inhabitants, it houses many large national and international businesses. It is home to many factories which produce diverse products. Multinational companies such as Wal-Mart, Telefonica, Union Fenosa, and Parmalat have offices and operations in Managua.


          Managua is also home to all of the major banks of the nation, Banco de la Produccion (BANPRO), Banco de America Central (BAC), Banco Uno, Banco de Finanzas (BDF), Banco de Crdito Centroamericano (BANCENTRO) and its parent company the LAFISE Group. Several new hotels including Crowne Plaza, Best Western, InterContinental, Holiday Inn, and Hilton currently have facilities in Managua. As well as many hotels, Managua has opened four western style shopping centers or malls, such as Plaza Inter, Centro Comercial Metrocentro, Galerias Santo Domingo , and Multicentro Las Americas with many more being constructed.
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          There is a huge established local market system that caters to the majority of the Nicaraguan population. The Mercado Roberto Huembes, Mercado Oriental, Mercado Israel Lewites and other locations are where one can find anything from household amenities, food, clothing and electrical and other contracting supplies. Many of the backpacking, ecotourism types and tourists on a budget use these markets for their supplies. Although one needs to use caution regarding wallets and personal items (as with many public markets around the world) the markets can be the source of high quality and unique items. Tourists looking for an authentic experience should consider these destinations as there is always something interesting to eat and local customs to be experienced.


          Managua is also currently experiencing an upsurge in real estate prices and as well as a housing shortage. Foreigners, mainly from North America and Europe, are becoming interested in considering post- retirement life in Nicaragua. The capital is also a need for modern office space in downtown Managua as the economy of Managua continues to grow. Economists predict that its demand for commercial real estate will increase. New office buildings are currently being constructed along the Carretera Masaya and in Villa Fontana. The most recent inauguration being the Edificio Invercasa.


          


          Sites of interest


          


          Plaza de la Revolucin
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          Plaza de la Revolucin (Plaza of the Revolution), which was formerly known as Plaza de la Repblica (Plaza of the Republic) is home to Managua's Historical Center. Managua's Center was destroyed by the 1972 earthquake. Managua, to date, has not rebuilt its center. The now Historical Centre is located near the Lago de Managua and many building are partially intact, however, some are now abandoned. Some of the more important buildings which managed to survive include the Catedral de Santiago (Old Cathedral), the Rubn Dario National Theatre, and the National Palace of Culture. Within the Plaza of the Revolution is the Parque Central (Central Park) which contains many historical monuments, many dedicated to inspirational people, national heroes and poets. Some of these include the Tomb of Comandante Carlos Fonseca, founder of the FSLN, which is guarded by an eternal flame. Near Central Park is the Rubn Daro park, dedicated to Nicaragua's national poet. There is also a park dedicated to the Guatemalan writer Miguel ngel Asturias. Monuments include the monument of El Guerrillero sin Nombre (The Nameless Guerrilla Soldier) and Monumento a la Paz (Monument for Peace).


          


          Old Cathedral of Managua


          The old Cathedral of Managua was designed in, and shipped from Belgium in 1920. The cathedral survived the 1931 earthquake but was extremely damaged due to the 1972 earthquake and was condemned, which led to the construction of the new cathedral of Managua, the newest constructed Roman Catholic cathedral. However, in recent years, the restoration of the old cathedral has appeared to be possible and is currently awaiting its renovation.


          


          Rubn Dario National Theatre


          The Rubn Dario National Theatre is Nicaragua's most important theatre, and is one of the most modern theaters in Central America. Both national and international artists present shows, concerts, exhibitions, and cultural performances such as El Gegense among many others. The National Theatre is one of the few buildings that survived the 1972 earthquake that destroyed 90% of Managua.


          


          National Palace of Culture


          The National Palace is one of the most impressive buildings in Nicaragua. It was built by President Juan Bautista Sacasa in 1935 and it houses plenty of history. For more than 50years, the National Palace was used as governmental office and now serves several purposes. The National Palace houses the National Archive, the National Library, as well as the National Museum which is open to the public. The museum features paintings, pre-Columbian statues, ceramics, etc. Also present inside is the National History room, as well as a room with the National Symbols. The National Palace of Culture (Palacio Nacional de la Cultura) was one of few building that survived the 1972 earthquake.


          


          Tiscapa Lagoon (Natural Reserve)


          The Tiscapa Lagoon, located inside the Tiscapa Lagoon Natural Reserve is just south of the Managua's Historical Centre. Leading up to the Lagoon is the Monumento Roosevelt (Roosevelt Monument). Another interesting monument is the statue of Sandino which is a statue of the Silhouette of General Augusto C. Sandino, Nicaragua's national hero and stands at 59feet tall. The monument was proposed by Ernesto Cardenal and is protected by the Nicaraguan military. The Sandino monument was constructed on top of the wreckage of Somoza's presidential mansion. Also on the crater lip of Tiscapa is the Las Masmorras, a prison in which Somoza tortured current President Daniel Ortega and many other political prisoners, however, this site is closed to the public.


          The reserve is located within city limits of the capital, Managua, and is a popular tourist attraction. Restaurants and stores line the walls of the lagoon. Canopy rides provide a panoramic view of the old downtown where only a few buildings survived the 1972 earthquake that destroyed 90% of the capital city, however, many new buildings and shopping malls have been built since then throughout the city due to the lack of a new centre. Many pre-Columbian artifacts have been found in and around lagoon and reserve.


          


          Dr. Roberto Incer Barquero Library


          The Dr. Roberto Incer Barquero Library, located in Managua, is designated to promote Nicaraguan culture. The library has 67,000 books, free internet, a newspaper archive where users can borrow newspapers and magazines, and economical information of the Central Bank. Furthermore, the library offers a gallery in the same building, where famous Nicaraguan paintings, as well as pieces from new promising artists, are exhibited. In the numismatic hall there is a permanent exhibition of Nicaraguan coins, bills, and memorial medals from throughout Nicaragua's history.


          


          Museum of Acahualinca


          Managua is also home to the Museum of Acahualinca where the Ancient footprints of Acahualinca, fossilized Paleo-Indian footprints made some 6,000years ago, are engraved in volcanic ash. The museum "Museo Sitio Huellas de Acahualinca" is located in west Managua in the Acahualinca neighbourhood. In addition to the footprints, the museum also displays artifacts found in other localities around the country. Artifacts such as mammoth footprints, pre-Columbian tools, a skull from Len Viejo, and a small collection of pottery among other archaeological objects.


          


          Dennis Martnez National Stadium


          The Dennis Martnez National Stadium was built in 1948 and was the largest stadium in Central America at the end of its construction, it survived the 1972 earthquake. The stadium was named in honour of Nicaragua first baseball player to play in Major League Baseball, it serves as a venue for baseball and football (soccer) games, as well as concerts and religious events. The Dennis Martnez National Stadium has a capacity for 40,000 making it the largest stadium in Nicaragua.


          


          The New Cathedral


          The Catedral Metropolitana de la Purisima Concepcion ( Metropolitan Cathedral of the Immaculate Conception), more commonly referred to as La Nueva Catedral (The New Cathedral), was designed by the architect Ricardo Legorreta and inaugurated in 1993. The new cathedral was built to replace the old cathedral, which had been damaged by the 1972 earthquake. The new cathedral has created much controversy, particularly about its architectural style and finance.


          


          Culture
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          Managua is Nicaragua's cultural capital, boasting several restaurants, theaters, museums, and luxurious shopping centers. The city is also home to many communities of immigrants and ex-pats from but not limited to: Taiwan, China, Germany, the United States, Palestine, and Latin American countries.


          Managua is home to the annual Miss Nicaragua pageant; it is the national beauty pageant of Nicaragua. The pageant is traditionally held at the Rubn Daro National Theatre and has been held since 1955. The Miss Nicaragua pageant is responsible for selecting the country's representatives to the Miss Universe, Miss World, and Miss International pageants (amongst others).


          


          Gastronomy
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          Managua has an important gastronomical culture, due to the influence of immigrants and tourists, for that reason it is frequent to find food specialties of the diverse regions of Nicaragua, jointly with international ones. Managua enjoys an array of international cuisine, including, but not limited to, Argentine, Brazilian, Chinese, French, German, Indian, Italian, Japanese, Mexican, and Spanish restaurants, as well as Nicaraguan. These are accompanied by many U.S. fast food chains, as well as national fast food chains such as Tip-Top and Rosti-Pollo. A new culinary school and restaurant called Culinario Santa Lucia offers fun courses in international and local cuisines.


          


          Festivals
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          Managua's most famous festival is that of its patron saint Santo Domingo de Guzmn. It starts on the morning of August the 1st, when the "Bajada del Santo" (walk down of the saint) involves many joyful people walking and carrying the old statue of Santo Domingo from Las Sierritas Church in south Managua, to another church across the city to the north, in the area destroyed by the 1972 earthquake. It remains here for ten days until the morning of August the 10th, when the "Subida del Santo" (walking up of the saint) returns the statue to Las Sierritas Church where it remains for the rest of the year. Thousands of people attend this event which involves dancing, eating and drinking around marching musical bands, mainly for traditions that date back to pre-colonial times, or to ask for personal miracles, make promises, or give thanks to the saint . During the parade many people dress up in typical costumes, masks and painted bodies. Among other participants are "carrosas" (art cars and trucks) from local business companies, horseriders coming from Nicaragua and other Central American neighbouring countries to show off their horses, skills, and horserider costumes.


          Another and newer festival has been taking place every year since 2003. The "Alegria por la Vida" (Happiness for Life) Carnaval is celebrated in Managua at the beginning of the month of march. There's a different slogan or theme every year. This event is celebrated with parades, floats, live music, food and dancing as well as the march of the Carnival Queen.


          


          Museums, libraries and cultural centers


          The National library holds a great amount of volumes, and affords abundant bibliographic information for anyone interested in the discovery and independence of Nicaragua. The National Palace of Culture has on show an interesting exhibition of Nicaraguan art from the periods previous to its independence. Also located inside the National Palace of Culture is the National Museum containing some highly interesting archaeological finds with some good examples of pre-Columbian pottery, statues, and other interesting finds. Managua is also home to an array of art galleries which feature pieces by both national and international artists.


          Managua is home to many types of museums, some art museums include the Julio Cortazar Museum and the Archivo Flmico de la Cinemateca Nacional. Natural history museums include the Museo del Departamento de Malacologa UCA, Museo Gemolgico de la Concha y el Caracol, and Museo Paleontolgico El Hato. The Santo Domingo de Guzmn Museum is an anthropology museum. History museums include the Museo de la Revolucin, Museo Casa Hacienda San Jacinto, Museo Histrico Municipal de Coritno, and Museo Parque Loma de Tiscapa.


          Cultural centers in Managua include the Centro Cultural Nicaragense Norteamericano (CCNN) (Nicaraguan-North American Culture Centre), the Centro Cultural Chino Nicaragense ( Chinese Nicaraguan Culture Centre), the Alliane Franaise de Managua (French Alliance of Managua), among others.


          


          Entertainment
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          Managua features many bars, nightclubs, casinos, theaters and cinemas. Compared to western prices, alcoholic beverages, theatre visits and cinema tickets are relatively cheap. There are cinemas in all major shopping centers; screening both English- and Spanish-language films. Foreign embassies in Managua also sponsor film festivals.


          Since the late 1990s and early 2000, many casinos and karaoke bars opened and have remained popular attractions for Nicaraguans and foreign visitors. They are open to anyone above 21years old. However there's been moral controversy about the negative effects of gambling in a country with so much poverty. Popular music includes the Palo de Mayo, Merengue, and Latin pop among other Latin music genres, as well as American pop and rock. Salsa dancing is a national pastime. Nightclubs and bars are abound in Managua, particularly, in the popular areas called "Zona Hippos" behind the Hilton hotel near Metrocentro and "Zona Rosa".


          Aside from these activities, Managua also has a wide selection to offer in luxurious shopping malls, boutiques and department stores as well as local markets. The Mercado Roberto Huembes is where shoppers can find everything from furniture, national arts and crafts, to fruits and vegetables, and clothing. Also there are several shopping centers with department stores such as ECLIPSE, CARRION, and SIMAN which house all major Australian, American and European clothing and cosmetic brands for both men and women. Pali, La Union, and La Colonia are conventional supermarkets, which are located in several areas of the city, and sell local and imported ingredients from all over the world.


          Although the act of promoting or practicing homosexuality is illegal in Nicaragua, there is a modest gay social scene in Managua. Also, as of March 2008, homosexuality will no longer be illegal or carry any prison sentence.
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          Sports


          Baseball is by far, Nicaragua's most popular sport followed by football soccer and boxing. The Dennis Martnez National Stadium is home to many baseball games of Managua's Boer team. At the time of its construction in the late 1960s, it was the most modern stadium in Central America. It hosted the Baseball World Cup in 1994. Baseball was first introduced to Nicaragua in 1888 in the Caribbean coastal town of Bluefields, but didn't catch on in the towns on the Pacific coast region until 1891 when a group of mostly students originating from universities of the United States formed "La Sociedad de Recreo" (Society of Recreation) where they played various sports, however, baseball was the most popular among them.


          Since the anticipation of the World Cup of 2006, there's been growing amateur interest in the practice of little football or "futbolin" among teens and adults. New private courts or "canchas" like La Meca del Futbol and La Liga, offer well conditioned courts for rent by the hour. Such establishments have played a big role in the promotion of amateur games and fun tournaments. On the professional level, the National Nicaraguan Football team has still not had the public support nor the international exposure as the regional counterparts from Central America like the Costa Rican or Honduran teams. However, with support of the FIFA, the first ever national football stadium in Managua is currently under construction. In Managua there are 2 golf courses, the better known of which is Nejapa Golf & Country Club.


          


          Crime


          Nicaragua has been rated the safest country in Central America by various sources. Statistics and surveys by INTERPOL, the United Nations, INCAE, the Inter-American Human Rights Institute and the Police Forces in the Americas show that statistically, Nicaragua has the lowest crime rate in Central America and one of the lowest in Latin America. In addition, Nicaragua has the lowest homicide rate in Central America. In 2007 the homicide rate was 14 per 100,000 people. Managua has also been rated the safest capital in the region, however, 40% of the crime that occurs in Nicaragua is centered in Managua. In 2005 Managua experienced a growth of 23.2% in crime, although it is the safest capital in the region, crime rates for Managua and neighboring cities have been rising over the past years. In Managua, the most common type of crime is property crime, petty theft and street crime such as robbery and mugging.


          Neither Nicaragua or the city of Managua have major gang problems, in comparison to its regional neighbors. However, in Nicaragua, as in all other Central American countries, as well as in the U.S., the Salvadoran-founded MS 13 gang has recruited members. Despite their presence in the country, Nicaragua has the lowest number of MS 13 members in Central America. The number of gang members was estimated at 4,500 throughout the country, lower than all of its Northern neighbors in the region (excluding Belize). In 2003, the Polica Nacional de Nicaragua (National Police of Nicaragua) recognized gangs committed only 0.51% of all crimes. In 1991, there were 110 gangs in Managua, in 2001 the number of gangs reduced to 96 gangs with a total of 1,725 members. Over the next 3-4years the number of gangs and gang members both decreased and increased. In late 2005 the number of gangs and members decreased significantly to 34 gangs and their 706 members in Managua, these represented 38% and 32% of the national total of gangs and its members. In a recent report by La Prensa, Chief of Police, Aminta Granera, stated that vehicles robberies has reduced; a mere 200 reports were filed in 2006.


          


          Urban planning


          The German government is currently funding the construction of a water treatment plant with plans to process the city's sewage and clean the Managua lake. When finished, it will be the largest water treatment plant in Central America. Also pending is a mega-project to reconstruct the old centre of Managua, and to introduce a monorail system, to alleviate future transportation problems in Managua. Both of these projects will revitalize the old centre of Managua and boost tourism, commerce, infrastructure and economic development.


          Hospitals
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          The best hospitals in Managua are private since they have newer facilities, equipment, and access to international insurance companies. Emergency services are faster than the public hospitals and the costs are much lower than in the USA (example: emergency consultation is typically US$25 and a private room is U.S. $98 a day). The newest of all privates is Hospital Metropolitano Vivian Pellas located at km 10, Carretera Masaya which has a private ambulance service. Other privates are Hospital Salud Integral, Hospital Militar Aleman which is for both private and military personnel, and Hospital Bautista (Baptist Hospital). Public hospitals have come to specialize in certain types of care, maternity, children, skin care, etc.


          


          Transportation
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          Transportation-wise, Managua is one of Nicaragua's best positioned cities. All of Nicaragua's main roads lead to Managua, and there are good public transportation connections to and from the capital. There are four main highways that lead into Managua. The Pan-American Highway enters the city from the north, connecting Managua to Nicaragua's northern and central departments. This highway is referred to as the Northern Highway. The Southern Highway, the southern part of the Pan-American highway, connects Managua to southern departments such as Carazo and Rivas. The Carretera Masaya connects Managua to the departments of Masaya and Granada. And the New Highway to Len connects Managua with Len. All of these highways are in good condition, with little traffic congestion. Infrastructure is very-well developed in Nicaragua compared to other Central American countries and there are few unnavigable roads or streets. There are very few towns or cities that have road leading to them that do not have different levels of public transportation. In fact, most buses are continually full even in the smallest of villages.
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          Within Managua, those who commute to and from work generally travel by bus or taxi; as of yet there are no suburban trains, trams or monorails in Managua. Recently, with the assistance of the Japanese government, Managua has commenced operating new modern Mercedes-Benz buses on several bus routes with the intention of modernizing the city's transport system. Typical Nicaraguan buses are older school buses from the United States. Additionally some buses are painted with religious artwork of Catholic saints. Managua has several bus terminals for inter-departmental travel, most of them located close to markets. Buses that arrive from or depart to a certain destination can often only be found at one specific terminal. Travelers who pass through Managua on their way from one city to another might need to transfer to another terminal within Managua. Nicaragua had an extensive and functional rail system. It fell into disrepair during the 1980s and the Chamorro government closed the system and sold the cars and rails for scrap.


          
            [image: After its renovation, Nicaragua's Augusto C. Sandino International Airport stands as the most modern airport in Central America.]

            
              After its renovation, Nicaragua's Augusto C. Sandino International Airport stands as the most modern airport in Central America.
            

          


          The Augusto C. Sandino International Airport (formally Managua International Airport) is the largest and only international airport of Nicaragua. It recently inaugurated its over US$52million extensions and renovation partly financed by Spain. The airport has now been converted into the most modern airport of Central America. In Nicaragua, it is the most important hub for connections at both domestic and international levels. Frequent flights to local destinations like Bluefields, the Corn Islands and San Carlos also depart from this same location. The airport is located at the northern highway, about 11kilometers (8miles) east of the city's downtown. Hotels, restaurants, and commercial centers can all be easily reached from the airport by car, taxi, or bus. There are a total of 10 airlines that operate flights to and from the airport. A setback occurred when Air Madrid filed for bankruptcy, ending the possibility of transatlantic flights to the Spanish capital; the company has also shown interest in building a hangar for regional maintenance of its aircraft and those of other airlines.


          


          Sister cities


          Managua has nineteen sister cities, as designated by Sister Cities International, Inc. (SCI):
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        Mancala


        
          

          Mancala is a family of board games played around the world, sometimes called sowing games or count and capture games, which comes from the general gameplay. Mancala games play a role in many African (particularly amongst the Yoruba) and some Asian societies comparable to that of chess in the West. The List of mancala games best known in the Western world includes Kalah and Oware. Other variants are Awele, Congkak, Omweso, Ayo and Bao.


          The word mancala comes from the Arabic word naqala meaning literally "to move". There is no traditional game with the name mancala, rather mancala is a type of game. This word is used at least in Syria, Lebanon and Egypt, but is not consistently applied to any one game.


          In the USA, Mancala is often used as a synonym for the game Kalah.


          


          General gameplay


          Mancala games share a general gameplay sequence of picking up all seeds from a hole (the strategy), then sowing seeds one at a time from a hole, and capturing based on the state of board. This leads to the English phrase "Count and Capture" sometimes used to describe the gameplay. Although the details differ greatly, this general sequence applies to all games.


          


          Equipment
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          Equipment is typically a board, constructed of various materials, with a series of holes arranged in rows, usually two or four. Some games are more often played with holes dug in the earth, or carved in stone. The holes may be referred to as "depressions", "pits", or "houses". Sometimes, large holes on the ends of the board, called stores, are used for holding the pieces. Playing pieces are "Gypsie jewels", beans, stones, or other small undifferentiated counters that are placed in and transferred about the holes during play. Nickernuts are one common example of pieces used. Board configurations vary among different games but also within variations of a given game; for example Endodoi is played on boards from 2  6 to 2  10.


          With a two-rank board, players usually are considered to control their respective sides of the board, although moves often are made into the opponent's side. With a four-rank board, players control an inner row and an outer row, and a player's seeds will remain in these closest two rows unless the opponent captures them.


          


          Object


          The object of mancala games is usually to capture more stones than the opponent; sometimes, one seeks to leave the opponent with no legal move or to have your side empty first in order to win.


          



          After sowing from the first hole.


          At the beginning of a player's turn, they select a hole with seeds that will be sown around the board. This selection is often limited to holes on the current player's side of the board, as well as holes with a certain minimum number of seeds.


          In a process known as sowing, all the seeds from a hole are dropped one-by-one into subsequent holes in a motion wrapping around the board. Sowing is an apt name for this activity, since not only are many games traditionally played with seeds, but placing seeds one at a time in different holes reflects the physical act of sowing. If the sowing action stops after dropping the last seed, the game is considered a single lap game.


          Multiple laps or relay sowing is a frequent feature of mancala games, although not universal. When relay sowing, if the last seed during sowing lands in an occupied hole, all the contents of that hole, including the last sown seed, are immediately resown from the hole. The process usually will continue until sowing ends in an empty hole.


          Many games from the Indian subcontinent use pussa-kanawa laps. These are like standard multilaps, but instead of continuing the movement with the contents of the last hole filled, a player continues with the next hole. A pussa-kanawa lap move will then end when a lap ends just prior to an empty hole.


          


          Capturing


          Depending on the last hole sown in a lap, a player may capture stones from the board. The exact requirements for capture, as well as what is done with captured stones, vary considerably among games. Typically, a capture requires sowing to end in a hole with a certain number of stones, or ending across the board from stones in specific configurations.


          Another common way of capturing is to capture the contents of the holes that reach a certain number of seeds at any moment.


          Also, several games include the notion of capturing holes, and thus all seeds sown on a captured hole belong at the end of the game to the player who captured it.


          


          History
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          The first evidence of the game are fragments of a pottery board and several rock cuts found in Aksumite Ethiopia in Matara (now in Eritrea) and Yeha (in Ethiopia), which are dated by archaeologists to between the 6th and 7th century AD; the game may have been mentioned by Giyorgis of Segla in his 14th century Ge'ez text " Mysteries of Heaven and Earth," where he refers to a game called qarqis, a term used in Ge'ez to refer to both Gebet'a (Mancala) and Sant'araz (modern sent'erazh, Ethiopian Chess). The similarity of some aspects of the game to agricultural activity and the absence of a need for specialized equipment present the intriguing possibility that it could date to the beginnings of civilization itself; however, there is little verifiable evidence that the game is older than about 1300 years. Some purported evidence comes from the Kurna temple graffiti in Egypt, as reported by Parker in 1909 and Murray in his "Board games other than chess". However, accurate dating of this graffiti seems to be unavailable, and what designs have been found by modern scholars generally resemble games common to the Roman world, rather than anything like Mancala.


          Although the games existed in pockets in Europe -- it is recorded as being played as early as the 17th century by merchants in England -- it has never gained much popularity in most regions, except in the Baltic area, where once it was a very popular game (" Das Bohnenspiel") and Bosnia, where it is called Ban-Ban and still played today. Mancala has also been found in Serbia, Bulgaria, Greece ("Mandoli", Cyclades) and in a remote castle in southern Germany (Schloss Weikersheim).


          The USA has a larger mancala playing population. A traditional mancala game called Warra was still played in Louisiana in the early 20th century.


          


          Analysis


          Sowing games can be analyzed using combinatorial game theory: see Jeff Erickson's article " Sowing Games". Even on slow hardware, computer programs can easily defeat strong human players.
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              	Sovereign state

              	United Kingdom
            


            
              	Constituent country

              	England
            


            
              	Region

              	North West England
            


            
              	Ceremonial county

              	Greater Manchester
            


            
              	Admin HQ

              	Manchester City Centre
            


            
              	Founded

              	1st century
            


            
              	Town charter

              	1301
            


            
              	City status

              	1853
            


            
              	Government
            


            
              	-Type

              	Metropolitan borough, City
            


            
              	-Governingbody

              	Manchester City Council
            


            
              	- Lord Mayor

              	Glynn Evans
            


            
              	- MPs:

              	Paul Goggins (L)

              Sir Gerald Kaufman (L)

              John Leech (LD)

              Tony Lloyd (L)

              Graham Stringer (L)
            


            
              	Area
            


            
              	- Borough & City

              	44.7 sqmi(115.65 km)
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              	256 ft (78 m)
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              	452,000 ( Ranked 5th)
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              	9,880.8/sqmi(3,815/km)
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              	2,240,230

              ( Greater Manchester Urban Area)
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              	4,209,132
            


            
              	- County

              	2,547,700
            


            
              	- County Density

              	5,172.2/sqmi(1,997/km)
            


            
              	- Ethnicity

              ( 2005 Estimates)

              	77.6% White

              71.0% White British

              3.0% White Irish

              3.6% Other White

              3.2% Mixed

              1.3% White & Black Caribbean

              0.6% White & Black African

              0.7% White & South Asian

              0.7% White & Other

              10.3% South Asian

              2.3% Indian

              5.8% Pakistani

              1.0% Bangladeshi

              1.2% Other South Asian

              5.2% Black

              2.0% Black Carribean

              2.7% Black African

              0.5% Other Black

              3.7% East Asian and Other

              2.3% Chinese

              1.4% Other
            


            
              	Time zone

              	Greenwich Mean Time ( UTC+0)
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              	M
            


            
              	Area code(s)

              	0161
            


            
              	ISO 3166-2

              	GB-MAN
            


            
              	ONS code

              	00BN
            


            
              	OS grid reference

              	SJ838980
            


            
              	NUTS 3

              	UKD31
            


            
              	Website: www.manchester.gov.uk
            

          


          Manchester ( pronunciation; pronounced /ˈmntʃɛstə/) is a city and metropolitan borough of Greater Manchester, England. Manchester was granted city status in 1853. It has a population of 452,000, and lies at the centre of the wider Greater Manchester Urban Area, which has a population of 2,240,230, the United Kingdom's third largest conurbation. Manchester has the second largest urban zone in the UK and the fourteenth most populated in Europe.


          Forming part of the English Core Cities Group, often described as the second city of the UK, and the "Capital of the North", Manchester today is a centre of the arts, the media, higher education and commerce. In a poll of British business leaders published in 2006, Manchester was regarded as the best place in the UK to locate a business. A report commissioned by Manchester Partnership, published in 2007, showed Manchester to be the "fastest-growing city" economically. It is the third most visited city in the United Kingdom by foreign visitors. Manchester was the host of the 2002 Commonwealth Games, and among its other sporting connections are its two Premier League football teams, Manchester United and Manchester City.


          Historically, most of the city was a part of Lancashire, with areas south of the River Mersey being in Cheshire. Manchester was the world's first industrialised city and played a central role during the Industrial Revolution. It was the dominant international centre of textile manufacture and cotton spinning. During the 19th century it acquired the nickname Cottonopolis, suggesting it was a metropolis of cotton mills. Manchester City Centre is now on a tentative list of UNESCO World Heritage Sites, mainly due to the network of canals and mills constructed during its 19th-century development.


          


          History


          


          Toponymy


          The name Manchester originates from the Ancient Roman name Mamucium, thought to be a Latinisation of an original Celtic name (possibly meaning "breast-like hill" from mamm- = "breast"), plus Anglo-Saxon ceaster = "town", which is derived from Latin castra = "camp". Manchester is also the 10th most common place name in the United States.


          


          Early history


          The Brigantes were the major Celtic tribe of what is now Northern England whom had a stronghold in the locality at a sandstone outcrop on which Manchester Cathedral now stands, opposite the banks of the River Irwell. Their territory extended across the fertile lowland of what is now Salford and Stretford. Following the Roman conquest of Britain in the 1st century, General Agricola ordered the construction of a Roman fort in the year 79 named Mamucium to ensure Roman interests with Deva Victrix ( Chester) and Eboracum (York) were protected from the Brigantes. Central Manchester has been permanently settled since this time. A stabilised fragment of foundations of the final version of the Roman fort is visible in Castlefield. The Romans withdrew in the early 5th century, and by the time of the Norman Conquest in 1066 the focus of settlement had shifted to the confluence of the rivers Irwell and Irk. Much of the wider area was laid waste in the subsequent Harrying of the North.
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          Thomas de la Warre, lord of the manor, founded and constructed a collegiate church for the parish in 1421. The church is now Manchester Cathedral; the domestic premises of the college now house Chetham's School of Music and Chetham's Library.


          Around the 14th century, Manchester received an influx of Flemish weavers, sometimes credited as the foundation of the region's textile industry. Manchester became an important centre for the manufacture and trade of woollens and linen, and by about 1540, had expanded to become, in John Leland's words, "The fairest, best builded, quickest, and most populous town of all Lancashire." The cathedral and Chetham's buildings are the only significant survivors of Leland's Manchester.


          During the English Civil War, Manchester strongly favoured the Parliamentary interest. Although not long lasting, Cromwell granted it the right to elect its own MP. Charles Worsley, who sat for the city for only a year, was later appointed Major General for Lancashire, Cheshire and Staffordshire during the Rule of the Major Generals. He was a diligent puritan, turning out ale houses and banning the celebration of Christmas; he died in 1656.


          Significant quantities of cotton began to be used after about 1600, firstly in linen/cotton fustians, but by around 1750 pure cotton fabrics were being produced and cotton had overtaken wool in importance. The Irwell and Mersey were made navigable by 1736, opening a route from Manchester to the sea docks on the Mersey. The Bridgewater Canal, Britain's first wholly artificial waterway, was opened in 1761, bringing coal from mines at Worsley to central Manchester. The canal was extended to the Mersey at Runcorn by 1776. The combination of competition and improved efficiency halved the cost of coal and halved the transport cost of raw cotton. Manchester became the dominant marketplace for textiles produced in the surrounding towns. A commodities exchange, opened in 1729, and numerous large warehouses, aided commerce.


          In 1780, Richard Arkwright began construction of Manchester's first cotton mill.


          


          Industrial Revolution
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          Much of Manchester's history is concerned with textile manufacture during the Industrial Revolution. The great majority of cotton spinning took place in the towns of south Lancashire and north Cheshire, and Manchester was for a time the most productive centre of cotton processing, and later the world's largest marketplace for cotton goods. Manchester was dubbed " Cottonopolis" and "Warehouse City" during the Victorian era.


          Manchester began expanding "at an astonishing rate" around the turn of the 19th century as part of a process of unplanned urbanisation brought on by the Industrial Revolution. It developed a wide range of industries, so that by 1835 "Manchester was without challenge the first and greatest industrial city in the world." Engineering firms initially made machines for the cotton trade, but diversified into general manufacture. Similarly, the chemical industry started by producing bleaches and dyes, but expanded into other areas. Commerce was supported by financial service industries such as banking and insurance. Trade, and feeding the growing population, required a large transport and distribution infrastructure: the canal system was extended, and Manchester became one end of the world's first intercity passenger railwaythe Liverpool and Manchester Railway. Competition between the various forms of transport kept costs down. In 1878 the GPO (the forerunner of British Telecom) provided its first telephones to a firm in Manchester.


          The Manchester Ship Canal was created by canalisation of the Rivers Irwell and Mersey for 36miles (58km) from Salford to the Mersey estuary. This enabled ocean going ships to sail right into the Port of Manchester. On the canal's banks, just outside the borough, the world's first industrial estate was created at Trafford Park. Large quantities of machinery, including cotton processing plant, were exported around the world.
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          A centre of capitalism, Manchester was frequented by bread and labour riots, as well as calls for greater political recognition by the city's working and non-titled classes, most famously on St Peter's Field on 16 August 1819, known as Peterloo. Manchester was the subject of Friedrich Engels' The Condition of the Working Class in England in 1844; Engels himself spent much of his life in and around Manchester. The first Trades Union Congress was held in Manchester (at the Mechanics' Institute, David Street), from 2 to 6 June 1868. Manchester was also an important cradle of the Labour Party and the Suffragette Movement.


          At that time, it seemed a place in which anything could happennew industrial processes, new ways of thinking (the Manchester School, promoting free trade and laissez-faire), new classes or groups in society, new religious sects, and new forms of labour organisation. It attracted educated visitors from all parts of Britain and Europe. A saying capturing this sense of innovation survives today: "What Manchester does today, the rest of the world does tomorrow." Manchester's golden age was perhaps the last quarter of the 19th century. Many of the great public buildings (including the Town Hall) date from then. The city's cosmopolitan atmosphere contributed to a vibrant culture, which included the Hall Orchestra. In 1889, when county councils were created in England, the municipal borough became a county borough with even greater autonomy.


          Although the Industrial Revolution brought wealth to the city, it also brought poverty and squalor to a large part of the population. Historian Simon Schama noted that "Manchester was the very best and the very worst taken to terrifying extremes, a new kind of city in the world; the chimneys of industrial suburbs greeting you with columns of smoke". An American visitor taken to Manchesters blackspots saw wretched, defrauded, oppressed, crushed human nature, lying and bleeding fragments.


          The number of cotton mills in Manchester itself reached a peak of 108 in 1853. Thereafter the number began to decline and Manchester was surpassed as the largest centre of cotton spinning by Bolton in the 1850s and Oldham in the 1860s. However, this period of decline coincided with the rise of city as the financial centre of the region. Manchester continued to process cotton, and in 1913, 65% of the world's cotton was processed in the area. The First World War interrupted access to the export markets. Cotton processing in other parts of the world increased, often on machines produced in Manchester. Manchester suffered greatly from the Great Depression and the underlying structural changes that began to supplant the old industries, including textile manufacture.


          


          World War II


          Like most of the UK, the Manchester area mobilised extensively during World War II. For example, casting and machining expertise at Beyer, Peacock and Company's locomotive works in Gorton was switched to bomb making; Dunlop's rubber works in Chorlton-on-Medlock made barrage balloons; and just outside the city in Trafford Park, engineers Metropolitan-Vickers made Avro Manchester and Avro Lancaster bombers and Ford built the Rolls-Royce Merlin engines to power them. Manchester was thus the target of bombing by the Luftwaffe, and by late 1940 air raids were taking place against non-military targets. The biggest took place during the " Christmas Blitz" on the nights of 22/23 and 23/24 December 1940, when an estimated 467 tons (475 tonnes) of high explosives plus over 37,000 incendiary bombs were dropped. A large part of the historic city centre was destroyed, including 165 warehouses, 200 business premises, and 150 offices. 376 were killed and 30,000 houses were damaged. Manchester Cathedral was among the buildings seriously damaged; its restoration took 20 years.


          Cotton processing and trading continued to fall in peacetime, and the exchange closed in 1968. By 1963 the port of Manchester was the UK's third largest, and employed over 3,000 men, but the canal was unable to handle the increasingly large container ships. Traffic declined, and the port closed in 1982. Heavy industry suffered a downturn from the 1960s and was greatly reduced during the economic reforms associated with Margaret Thatcher's government (i.e. 1979 onwards). Manchester lost 150,000 jobs in manufacturing between 1961 and 1983.


          Regeneration began in the late 1980s, with initiatives such as the Metrolink, the Bridgewater Concert Hall, the Manchester Evening News Arena, and (in Salford) the rebranding of the port as Salford Quays. Two bids to host the Olympic Games were part of a process to raise the international profile of the city.


          [bookmark: 1996_bomb]


          1996 bomb


          Manchester has a history of attacks attributed to Irish Republicans, including the Manchester Martyrs of 1867, arson in 1920, a series of explosions in 1939, and two bombs in 1992. On Saturday 15 June 1996, the Provisional Irish Republican Army (IRA) detonated a large bomb next to a department store in the city centre. The largest to be detonated on British soil, the bomb injured over 200 people, heavily damaged nearby buildings, and broke windows half a mile away. The cost of the immediate damage was initially estimated at 50million, but this was quickly revised upwards. The final insurance payout was over 400million; many affected businesses never recovered from the loss of trade.


          


          Redevelopment
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          Spurred by the investment after the 1996 bomb, and aided by the XVII Commonwealth Games, Manchester's city centre has undergone extensive regeneration. New and renovated complexes such as The Printworks and the Triangle have become popular shopping and entertainment destinations. The Manchester Arndale is the UK's largest city centre shopping mall.


          Large sections of the city dating from the 1960s have been either demolished and re-developed or modernised with the use of glass and steel. Old mills have been converted into modern apartments, Hulme has undergone extensive regeneration programmes, and million-pound lofthouse apartments have since been developed. The 169-metre tall, 47-storey Beetham Tower, completed in 2006, is the tallest building in the UK outside London and the highest residential accommodation in western Europe. The lower 23 floors form the Hilton Hotel, featuring a "sky bar" on the 23rd floor. Its upper 24 floors are apartments. In January 2007, the independent Casino Advisory Panel awarded Manchester a licence to build the only supercasino in the UK to regenerate the Eastlands area of the city, but in March the House of Lords rejected the decision by three votes rendering previous House of Commons acceptance meaningless. This left the supercasino, and 14 other smaller concessions, in parliamentary limbo until a final decision was made. On 11 July 2007, a source close to the government declared the entire supercasino project "dead in the water". A member of the Manchester Chamber of Commerce professed himself "amazed and a bit shocked" and that "there has been an awful lot of time and money wasted". After a meeting with the Prime Minister, Manchester City Council issued a press release on 24 July 2007 stating that "contrary to some reports the door is not closed to a regional casino". The supercasino was officially declared dead in February 2008 with a compensation package described by the media as "rehashed plans, spin and empty promises."


          


          Second City


          Manchester has recently been regarded by the international press, British public, and government ministers as being the second city of the United Kingdom. A 2007 poll by the BBC placed it ahead of Birmingham and Liverpool in the category of second city of England, but also ahead in the category of third city. Neither categories are officially sanctioned, and criteria for determining what 'second city' means are ill-defined. Manchester is not the second largest city in size or population, but it is argued that cultural and historical criteria are more important. The BBC reports that redevelopment of recent years has heightened claims that Manchester is the second city of the UK. This title however, which is unofficial in the UK, has traditionally been held by Birmingham since the early 20th century.


          


          Governance
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              Manchester Town Hall, used for the local governance of Manchester, is an example of Victorian era Gothic revival architecture.
            

          


          Manchester is represented by three tiers of government, Manchester City Council ("local"), UK Parliament ("national"), and European Parliament ("Europe"). Greater Manchester County Council administration was abolished in 1986, and so the city council is effectively a unitary authority. Since its inception in 1995, Manchester has been a member of the English Core Cities Group, which, amongst other things, serves to promote the social, cultural and economic status of the city at an international level.


          The town of Manchester was granted a charter by Thomas Grelley in 1301 but lost its borough status in a court case of 1359. Until the 19th century, local government was largely provided by manorial courts, the last of which ended in 1846. From a very early time, the township of Manchester lay within the historic county boundaries of Lancashire. Pevsner wrote "That [neighbouring] Stretford and Salford are not administratively one with Manchester is one of the most curious anomalies of England". A stroke of a Norman baron's pen is said to have divorced Manchester and Salford, though it was not Salford that became separated from Manchester, it was Manchester, with its humbler line of lords, that was separated from Salford. It was this separation that resulted in Salford becoming the judicial seat of Salfordshire, which included the ancient parish of Manchester. Manchester later formed its own Poor Law Union by the name of Manchester. In 1792, commissionersusually known as police commissionerswere established for the social improvement of Manchester. In 1838, Manchester regained its borough status, and comprised the townships of Beswick, Cheetham Hill, Chorlton upon Medlock and Hulme. By 1846 the borough council had taken over the powers of the police commissioners. In 1853 Manchester was granted city status in the United Kingdom.


          In 1885, Bradford, Harpurhey, Rusholme and parts of Moss Side and Withington townships became part of the City of Manchester. In 1889, the city became the county borough of Manchester, separate from the administrative county of Lancashire, and thus not governed by Lancashire County Council. Between 1890 and 1933, more areas were added to the city from Lancashire, including former villages such as Burnage, Chorlton-cum-Hardy, Didsbury, Fallowfield, Levenshulme, Longsight, and Withington. In 1931 the Cheshire civil parishes of Baguley, Northenden and Northern Etchells from the south of the River Mersey were added. In 1974, by way of the Local Government Act 1972, the City of Manchester became a metropolitan district of the metropolitan county of Greater Manchester. That year, Ringway, the town where Manchester Airport is located, was added to the city.
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          At (53.466, -2.233), 160miles (257km) northwest of London, Manchester lies in a bowl-shaped land area bordered to the north and east by the Pennine hills, a mountain chain that runs the length of Northern England and to the south by the Cheshire Plain. The city centre is on the east bank of the River Irwell, near its confluences with the Rivers Medlock and Irk, and is relatively low-lying, being between 115 to 138feet (35 and 42m) above sea level. The River Mersey flows through the south of Manchester. Much of the inner city, especially in the south, is flat, offering extensive views from many highrise buildings in the city of the foothills and moors of the Pennines, which can often be capped with snow in the winter months. Manchester's geographic features were highly influential in its early development as the world's first industrial city. These features are its climate, its proximity to a seaport at Liverpool, the availability of water power from its rivers, and its nearby coal reserves.
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          The name Manchester, though officially applied only to the metropolitan district of Greater Manchester, has been applied to other, wider divisions of land, particularly across much of the Greater Manchester county and urban area. The "Manchester City Zone", " Manchester post town" and the " Manchester Congestion Charge" are all examples of this. The economic geography of the Manchester City Region is used to define housing markets, business linkages, travel to work patterns, administrative areas etc. As defined by The Northern Way economic development agency the City Region territory encompasses most of the natural economys Travel to Work Area and includes the cities of Manchester and Salford, plus the adjoining metropolitan boroughs of Metropolitan Borough of Stockport, Tameside, Trafford, Bolton, Bury, Oldham, Rochdale and Wigan, together with High Peak (which lies outside the North West England region), Congleton, Macclesfield, Vale Royal and Warrington.


          For purposes of the Office for National Statistics, Manchester forms the most populous settlement within the Greater Manchester Urban Area, the United Kingdom's third largest conurbation. There is a mixture of high-density urban and suburban locations in Manchester. The largest open space in the city, at around 618acres (3km), is Heaton Park. Manchester is contiguous on all sides with several large settlements, except for a small section along its southern boundary with Cheshire. The M60 and M56 motorways pass through the south of Manchester, through Northenden and Wythenshawe respectively. Heavy rail lines enter the city from all directions, the principal destination being Manchester Piccadilly station.


          Manchester experiences a temperate maritime climate, like much of the British Isles, with relatively cool summers and mild winters. There is regular but generally light precipitation throughout the year. The city's average annual rainfall is 806.6millimetres (31.76in) compared to the UK average of 1,125.0millimetres (44.29in), and its mean rain days are 140.4 per annum, compared to the UK average of 154.4. Manchester also has a relatively high humidity level, which lent itself to the optimised and breakage-free textile manufacturing which took place there. Snowfall is not a common sight in the city, due to the urban warming effect. However, the Pennine and Rossendale Forest hills that surround the city to its east and north receive more snow and roads leading out of the city can be closed due to snow, notably the A62 road via Oldham and Standedge, the A57 ( Snake Pass) towards Sheffield, and the M62 over Saddleworth Moor.


          



          
            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Avg high C (F)

              	6.4 (43.5)

              	6.6 (43.9)

              	8.9 (48.0)

              	11.6 (52.9)

              	15.3 (59.5)

              	18.2 (64.8)

              	19.6 (67.3)

              	19.5 (67.1)

              	17.0 (62.6)

              	13.7 (56.7)

              	9.1 (48.4)

              	7.1 (44.8)
            


            
              	Avg low temperature C (F)

              	1.3 (34.3)

              	1.2 (34.2)

              	2.5 (36.5)

              	4.3 (39.7)

              	7.3 (45.1)

              	10.2 (50.4)

              	12.0 (53.6)

              	11.9 (53.4)

              	10.0 (50.0)

              	7.5 (45.5)

              	3.6 (38.5)

              	2.0 (35.6)
            


            
              	Mean Total Rainfall mm

              	69

              	50

              	61

              	51

              	61

              	67

              	65

              	79

              	74

              	77

              	78

              	78
            


            
              	Mean Number of Rainy Days

              	18.2

              	13.1

              	15.6

              	14.4

              	15.1

              	14.4

              	13.6

              	15.0

              	15.0

              	16.5

              	17.0

              	17.4
            


            
              	Source: Worldweather.org taken between 1971 and 2000 at the Met Office weather station at Manchester Airport.
            

          


          


          Demography
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          The United Kingdom Census 2001 showed a total resident population for Manchester of 392,819, a 9.2% decline from the 1991 census. Approximately 83,000 were aged under 16, 285,000 were aged 1674, and 25,000 aged 75 and over. 75.9% of Manchester's population claim they have been born in the UK, according to the 2001 UK Census. Inhabitants of Manchester are known as Mancunians or Mancs for short. Manchester reported the second-lowest proportion of the population in employment of any area in the UK. A primary reason cited for Manchester's high unemployment figure is the high proportion of the population who are students. Mid-year estimates for 2006 indicate that the population of the metropolitan borough of Manchester stood at 452,000 making Manchester the most populous city in North West England. Historically the population of Manchester only began to rapidly increase during the Victorian era and peaked at 766,311 in 1931. After the peak the population began to decrease rapidly, reasons cited for this are slum clearance and the increased building of social housing overspill estates by Manchester City Council after WWII such as Hattersley and Langley.


          The inhabitants of Manchester, like in many other large cities, are religiously diverse. The Jewish population is second only to London in the UK, and it also has one of the largest Muslim populations in Greater Manchester. Manchester's Palace Hotel hosted the 2007 Lloyds TSB's Northern Jewel Awards, where leaders of the Asian community in the north of the UK were recognised.


          The city is also home to one of the UK's largest gay populations with Canal Street, a gay village, located close to Piccadilly station. The percentage of the population in Manchester who reported themselves as being in a same-sex relationship was 0.44%, compared to the English national average of 0.20%.


          In terms of districts by ethnic diversity, the City of Manchester is ranked highest in Greater Manchester and 34th in England. 2005 estimates state 77.6% people as ' White' (71.0% of residents as White British, 3.0% White Irish, 3.6% as Other White - although those of mixed white European and British ancestry is unknown, there are over 25,000 Mancunians of Italian descent alone which represents 5.5% of the city's population). 3.2% as Mixed race (1.3% Mixed White and Black Caribbean, 0.6% Mixed White and Black African, 0.7% Mixed White and Asian, 0.7% Other Mixed). 10.3% of the city's population are South Asian (2.3% Indian, 5.8% Pakistani, 1.0% Bangladeshi, 1.2% Other South Asian). 5.2% are Black (2.0% Black Caribbean, 2.7% Black African and 0.5% Other Black). 2.3% of the city's population are Chinese, and 1.4% are another ethnic group. Kidd identifies Moss Side, Longsight, Cheetham Hill, Rusholme, as centres of population for ethnic minorities. Manchester's Irish Festival, including a St Patrick's Day parade, is one of Europe's largest. There is also a well-established Chinatown in the city with a substantial number of oriental restaurants and Chinese supermarkets. The area also attracts large numbers of Chinese students to the city, attending the two universities.


          Based on the population estimates for 2005, crime levels in the city are considerably higher than the national average. Some parts of Manchester have been adversely affected by its recent rapid urbanisation, resulting in high levels of crime in areas such as Moss Side and Wythenshawe. The number of theft from a vehicle offences and theft of a vehicle per 1,000 of the population was 25.5 and 8.9 compared to the English national average of 7.6 and 2.9 respectively. The number of sexual offences was 1.9 compared to the average of 0.9. The national average of violence against another person was 16.7 compared to the Manchester average of 32.7. The figures for crime statistics were all recorded during the 2006/7 financial year.


          


          Economy
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          Manchester was at the forefront of the 19th-century Industrial Revolution, and was a leading centre for manufacturing. The city's economy is now largely service-based and, as of 2007, is the fastest growing in the UK, with inward investment second only to the capital. Manchesters State of the City Report identifies financial and professional services, life science industries, creative, cultural and media, manufacturing and communications as major activities. The city was ranked in 2007 as the best place or the second best place to do business in the UK, and the eighteenth best in Europe. Manchester has the largest UK office market outside London. Greater Manchester represents over 42 billion of the UK GVA, the third largest of any English county and more than Wales or North East England.


          Manchester is a focus for businesses which serve local, regional and international markets. It is one of the largest financial centres in Europe with more than 15,000 people employed in banking and finance and more than 60 banking institutions. The Co-operative Group, the world's largest consumer-owned business, is based in Manchester and is one of the city's biggest employers. Legal, accounting, management consultancy and other professional and technical services exist in Manchester.


          Manchester's Central Business District is in the centre of the city, adjacent to Piccadilly, focused on Mosley Street, Deansgate, King Street and Piccadilly. Spinningfields is a 1.5billion mixed-use development that is expanding the district west of Deansgate. The area is designed to hold office space, retail and catering facilities, and courts. Several high-profile tenants have moved in, and a Civil Justice Centre opened in October 2007.


          Manchester is the commercial, educational and cultural focus for North West England, and is ranked as the fourth biggest retail area in the UK by sales. The city centre retail area contains shops from chain stores up to high-end boutiques such as Vivienne Westwood, Emporio Armani, and DKNY. The city has several shopping malls including the Manchester Arndale, the UK's largest inner city shopping mall.


          


          Landmarks
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          Manchester's buildings display a variety of architectural styles, ranging from Victorian to contemporary architecture. The widespread use of red brick characterises the city. Much of the architecture in the city harks back to its days as a global centre for the cotton trade. Just outside the immediate city centre is a large number of ex- cotton mills, some of which have been left virtually untouched since their closure whilst many have been redeveloped into apartment buildings and office space. Manchester Town Hall, in Albert Square, was built in the gothic revival style and is considered to be one of the most important Victorian buildings in England. It has been used in film as a replacement location for the Palace of Westminster, where filming is not permitted. Manchester also has a number of skyscrapers built during the 1960s and 1970s, the tallest of which is the CIS Tower located near Manchester Victoria station. The Beetham Tower, completed in 2006, is an example of the new surge in high-rise building and includes a Hilton hotel, a restaurant, and apartments. On its completion, it was the tallest building in the UK outside London, although an even taller building, the Piccadilly Tower, began construction behind Manchester Piccadilly station in early 2008. The Green Building, opposite Oxford Road station, is a pioneering eco-friendly housing project, almost unique in the UK.
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          In the north of the city borough is the award winning Heaton Park which is one of the largest municipal parks in Europe covering 610acres (2.5km) of parkland. There are a total of 135 parks, gardens and open spaces within the city. Two large squares hold many of Manchester's public monuments. Albert Square has monuments to Prince Albert, Bishop James Fraser, Oliver Heywood, William Ewart Gladstone and John Bright. Piccadilly Gardens has monuments dedicated to Queen Victoria, Robert Peel, James Watt and the Duke of Wellington. The cenotaph in St Peter's Square, by Edwin Lutyens, is Manchester's main memorial to its war dead. The Alan Turing Memorial in Sackville Park commemorates his role as the father of modern computing. A statue of Abraham Lincoln by George Gray Barnard in the eponymous Lincoln Square was presented to the city by Mr. and Mrs. Charles Phelps Taft of Cincinnati, Ohio, to mark the part that Lancashire played in the cotton famine and American Civil War of 18611865. The success of the 2002 Commonwealth Games is commemorated by the B of the Bang, located near the City of Manchester Stadium in the Eastlands area of the city. At 184feet (56m) tall, the sculpture is the tallest in the UK. A Concorde is on display near Manchester Airport.


          


          


          Transport
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          Manchester and North West England are served by Manchester Airport. The airport is the busiest in terms of passenger traffic in the UK outside London, serving 22million passengers in 2006. Airline service exists to many destinations in Europe, North America, the Caribbean, Africa, the Middle East and Asia (with more destinations from Manchester than from London Heathrow). A second runway was opened in 2001 and, in conjunction with continued terminal improvements, airport officials believe that will allow growth to 40.7million passengers by 2015.


          Manchester is well served by train. In terms of passengers, Manchester Piccadilly is the busiest train station in England, outside London. Local operator Northern Rail operates all over the north of England, and other national operators include Virgin Trains. The Liverpool and Manchester Railway was the first passenger railway in the world. Greater Manchester has an extensive countywide railway network, and two mainline stations. Manchester city centre is also serviced by over a dozen rail-based park and ride sites. Manchester became the first city in the UK to acquire a modern light rail system when the Manchester Metrolink opened in 1992. An expansion programme is underway. In October 2007, the government announced that a feasibility study had been ordered into increasing the capacity at Piccadilly station and turning Manchester into the rail hub of the north.


          The city has one of the most extensive bus networks outside London with over 50 bus companies operating in the Greater Manchester region radiating from the city. Prior to the deregulation of 1986, SELNEC and later GMPTE operated all buses in Manchester. The bus system were then taken over by GM Buses which after privatisation was split into GM Buses North and GM Buses South and taken over by First Manchester and Stagecoach Manchester respectively. First Manchester also operates a three route zero-fare bus service called Metroshuttle which carries commuters around Manchester's business districts.


          An extensive canal network remains from the Industrial Revolution, nowadays mainly used for leisure. The Manchester Ship Canal is open, but traffic to the upper reaches is light.


          


          Culture


          


          Arts
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          Manchester has two symphony orchestras, the Hall Orchestra and the BBC Philharmonic Orchestra. There is also a chamber orchestra, the Manchester Camerata. In the 1950s, the city was home to the so-called 'Manchester School' of classical composers, which comprised Harrison Birtwistle, Peter Maxwell Davies, David Ellis and Alexander Goehr. Manchester is a centre for musical education, with the Royal Northern College of Music and Chethams School of Music. The main classical venue was the Free Trade Hall on Peter Street, until the opening in 1996 of the 2,500 seat Bridgewater Hall.


          Manchesters main pop music venue is the Manchester Evening News Arena, situated next to Victoria station. It seats over 21,000, is the largest arena of its type in Europe, and has been voted International Venue of the Year. In terms of concert goers, it is the busiest indoor arena in the world ahead of Madison Square Garden in New York and the O2 Arena in London, the second and third busiest respectively. Other major venues include the Manchester Apollo and the Manchester Academy. Smaller venues are the Bierkeller, the Roadhouse, and Night and Day Cafe.


          Bands that have emerged from the Manchester music scene include The Smiths, the Buzzcocks, The Fall, Joy Division and its successor group New Order, Oasis and Doves. Manchester was credited as the main regional driving force behind indie bands of the 1980s including Happy Mondays, The Charlatans, Inspiral Carpets, James, and The Stone Roses. These groups came from what became known as the " Madchester" scene that also centred around the Fac 51 Haienda (also known as simply The Haienda) developed by founder of factory records Tony Wilson. Although from southern England, The Chemical Brothers subsequently formed in Manchester. Ex-Stone Roses' frontman Ian Brown and ex-Smiths Morrissey continue successful solo careers. Other notable Manchester acts include Take That and Simply Red. Greater Manchester natives include A Guy Called Gerald, Richard Ashcroft and Jay Kay of Jamiroquai. Older Manchester artists include the 1960s band's The Hollies, Herman's Hermits and the Bee Gees who, whilst commonly associated with Australia, grew up in Chorlton.


          Larger venues include the Manchester Opera House, featuring large-scale touring shows and West End shows; the Palace Theatre; the Royal Exchange Theatre in Manchesters former cotton exchange; and the Lowry Centre, a touring venue in Salford. Smaller sites include the Library Theatre, a producing theatre in the basement of the central library; the Green Room; the Contact Theatre; and Studio Salford. The Dancehouse is dedicated to dance productions.


          In the 19th century, Manchester featured in works highlighting the changes that industrialisation had brought to Britain. These included Elizabeth Gaskell's novel Mary Barton: A Tale of Manchester Life (1848), and The Condition of the English Working Class in 1844, written by Friedrich Engels while living and working in Manchester. Charles Dickens is reputed to have set his novel Hard Times in the city, and while it is partly modelled on Preston, it shows the influence of his friend Elizabeth Gaskell.


          


          Nightlife
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          The night-time economy of Manchester has expanded significantly since about 1993, with investment from breweries in bars, public houses and clubs, along with active support from the local authorities. The more than 500 licensed premises in the city centre have a capacity to deal with over 250,000 visitors, with 110130,000 people visiting on a typical weekend night. The night-time economy has a value of about 100millionpa and supports 12,000 jobs.


          The Madchester scene of the 1980s, from which groups including The Stone Roses, the Happy Mondays, Inspiral Carpets, 808 State, James and The Charlatans emerged, was based around clubs such as The Hacienda. The period was the subject of the movie 24 Hour Party People. Many of the big clubs suffered problems with organised crime at that time; Haslam describes one where staff were so completely intimidated that free admission and drinks were demanded (and given) and drugs were openly dealt. Following a series of drug-related violent incidents, The Hacienda closed in 1997. Public houses in the Canal Street area have had a gay clientele since at least 1940 and now form the centre of Manchester's gay community. Following the council's investment in infrastructure, the UK's first gay supermarket was opened; since the opening of new bars and clubs the area attracts 20,000 visitors each weekend and has hosted a popular festival each August since 1991. The TV series Queer as Folk is set in the area.


          


          Education
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          There are two universities in Manchester. The University of Manchester is the largest full-time non-collegiate university in the United Kingdom and was created in 2004 by the merger of Victoria University of Manchester and UMIST. It includes the Manchester Business School, which offered the first MBA course in the UK in 1965. Manchester Metropolitan University was formed as Manchester Polytechnic on the merger of three colleges in 1970. It gained university status in 1992, and in the same year absorbed Crewe and Alsager College of Higher Education in South Cheshire.


          The University of Manchester, Manchester Metropolitan University and the Royal Northern College of Music are grouped around Oxford Road on the southern side of the city centre, which forms Europe's largest urban higher education precinct. Together they have a combined population of 73,160 students in higher education, though almost 6,000 of these were based at Manchester Metropolitan University's campuses at Crewe and Alsager in Cheshire.


          One of Manchester's most notable secondary schools is the Manchester Grammar School. Established in 1515, as a free grammar school next to what is now the Cathedral, it moved in 1931 to Old Hall Lane in Fallowfield, south Manchester, to accommodate the growing student body. In the post-war period, it was a direct-grant grammar school (i.e. partially state funded), but it reverted to independent status in 1976 after abolition of the direct-grant system. Its previous premises are now used by Chetham's School of Music. There are two schools nearby: Withington Girls' School and Manchester High School for Girls.


          


          Sport
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          Manchester is well-known for being a city of sport. Two Premiership football clubs bear the city's name, Manchester City and Manchester United. Manchester City's ground is at the City of Manchester Stadium (48,000 capacity); Manchester United's Old Trafford ground, the largest club football ground in the United Kingdom, with a capacity of 76,000, and England's only UEFA-rated 5-star stadium, is just outside the city, in the borough of Trafford. Lancashire County Cricket Club's ground is also in Trafford.


          The City of Manchester Stadium was built for the 2002 Commonwealth Games. After the games, one of the stands was replaced in preparation for Manchester City's arrival in 2003. The stadium holds 48,000 fans all-seated, and is one of the largest football stadiums in England. It has hosted the 2008 UEFA Cup Final. Old Trafford is the only club football ground in England to have hosted the UEFA Champions League Final, in 2003. It is also the venue of the Super League Grand Final in Rugby League.


          First class sporting facilities were built for the 2002 Commonwealth Games, including the City of Manchester Stadium, the National Squash Centre and the Manchester Aquatics Centre. Manchester has competed twice to host the Olympic Games, beaten by Atlanta for 1996 and Sydney for 2000. The Manchester Velodrome was built as a part of the bid for the 2000 games. It hosted the UCI Track Cycling World Championships for the third time in 2008. Various sporting arenas around the city will be used as training facilities by athletes preparing for the 2012 Olympics in London. The MEN Arena hosted the FINA World Swimming Championships in 2008. Manchester will also host the World Squash Championships in 2008.


          Twin cities and consulates


          Manchester has formal twinning arrangements (or "friendship agreements") with several places. In addition, the British Council maintains a metropolitan centre in Manchester. Although not an official twin city, Tampere, Finland is known as "the Manchester of Finland"  or "Manse" for short.
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          Manchester is home to the largest group of consuls in the UK outside London. The expansion of international trade links during the industrial revolution led to the introduction of the first consuls in the 1820s and since then over 800, from all parts of the world, have been based in Manchester. Manchester has remained (in consular terms at least) the second city of the UK for two centuries, and hosts consular services for most of the north of England. The reduction in the amount of local paperwork required for modern international trade is partly offset by the increased number of international travellers. Many pass through Manchester Airport, easily the UKs biggest and busiest airport outside the London area.
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              	Full name

              	Manchester United Football Club
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              	The Red Devils
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              Trafford
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          Manchester United Football Club is an English football club, based at the Old Trafford stadium in Trafford, Greater Manchester, and is arguably the most popular football club in the world, with over 330 million supporters worldwide; 5% of the world's population. The club was a founding member of the Premier League in 1992, and has played in the top division of English football since 1975. Average attendances at the club have been higher than any other team in English football for all but six seasons since 196465.


          The club is one of the most successful in English football; for over twenty years, since the 198687 season, they have won 18 major honours, which is more than any other Premier League club. They are the Premier League's reigning champions, and have won the Premier League/ Football League 16 times. In 1968, they became the first English club to win the European Cup, beating S.L. Benfica 41, and they won a second European Cup in 1999. They also hold the record for the most FA Cup titles with 11.


          Since the late 1990s, the club has been one of the richest in the world with the highest revenue of any football club,, and is currently the second richest club in the world, based on revenue. Manchester United, which remains the most valuable club in the world, was a founding member of the now-defunct G-14 group of Europe's leading football clubs and its replacement, the European Club Association.


          Sir Alex Ferguson has been manager of the club since 6 November 1986. The current club captain is Gary Neville, who succeeded Roy Keane in November 2005.


          


          History


          


          Early years (18781945)
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          The club was formed as Newton Heath L&YR F.C. in 1878 as the works team of the Lancashire and Yorkshire Railway depot at Newton Heath. The club's shirts were green and gold halves. They played on a small, dilapidated field on North Road, near the future site of the Manchester Piccadilly railway station for fifteen years, before moving to Bank Street in the nearby town of Clayton in 1893. The club had entered the Football League the previous year and began to sever its links with the rail depot, becoming an independent company, appointing a club secretary and dropping the "L&YR" from their name to become simply Newton Heath F.C.. Not long afterwards, in 1902, the club neared bankruptcy, with debts of over 2500. At one point, their Bank Street ground was even closed by the bailiffs.


          Just before having to be shut down for good, the club received a sizeable investment from J. H. Davies, the managing director of Manchester Breweries.. Legend goes that Harry Stafford, the club captain, was showing off his prized St. Bernard dog at a club fund-raiser, when Davies approached him to buy the dog. Stafford declined, but was able to persuade Davies to invest in the club and become club chairman. It was decided at one of the early board meetings that the club required a change of name to reflect the fresh start they had been afforded. Manchester Central and Manchester Celtic were among the names suggested, before Louis Rocca, a young immigrant from Italy, said "Gentlemen, why don't we call ourselves Manchester United?" The name stuck, and Manchester United officially came into existence on 26 April 1902. Davies also decided it would be appropriate to change the club's colours, abandoning the green and gold halves of Newton Heath, and picking red and white to be the colours of Manchester United.


          Ernest Mangnall was appointed as club secretary after James West had resigned as manager on 28 September 1902. Mangnall was charged with trying to get the club into the First Division, and fell just short of that target at the first attempt, finishing in 5th in Division Two. Mangnall decided that it was necessary to bring in some fresh faces to the club, and signed players such as Harry Moger in goal, Dick Duckworth at half-back and John Picken up front, but it was another new half-back by the name of Charlie Roberts who made the biggest impact. He cost the club a then-record 750 from Grimsby Town in April 1904, and helped them to a third place finish in the 190304 season, just a point short of the second promotion place.


          It was not long, however, before the club was at last promoted to the First Division for the first time under their new name, finishing in second place in the 190506 Second Division. A season of consolidation followed, with the club finishing in 8th, before they finally won their first league title in 1908. Manchester City had recently been under investigation for paying some of their players a salary over the amount allowed by FA regulations. They were fined 250 and eighteen of their players were banned from playing for them ever again. United were quick to pounce on the situation, picking up Billy Meredith (the Welsh Wizard) and Sandy Turnbull, amongst others. The new boys from across town were ineligible to play until New Year's Day 1907, due to their suspension, so it was left until the 190708 season for them to make a proper impact on United's bid for the title. And that they did, getting the campaign off to a storming start, with a 21 victory over Sheffield United, beginning a run of ten consecutive victories. Despite a shaky end to the season, United managed to hang on and finished the season nine points ahead of their closest rivals, Aston Villa.


          The following season began with United picking up another piece of silverware, the first ever Charity Shield, and ended with another, the club's first FA Cup title, sowing the seeds for what has become a record number of FA Cup titles. Just as they were in the club's first title-winning campaign, Turnbull and Meredith were instrumental in this season, Turnbull scoring the winner in the FA Cup Final. The club had to wait another two years before winning any more silverware, winning the First Division for the second time in the 191011 season. In the meantime, United moved to their new ground at Old Trafford. They played their first game there on 19 February 1910 against Liverpool, but lost 43 having thrown away a 30 lead. They then went trophyless again in the 191112 season, which not only proved to be the last with Mangnall in charge (he moved to Manchester City after ten years with United), but also the last time the club won the First Division for 41 years, the longest time they have gone without winning the league in their history.


          For the next ten years, the club went into a state of gradual decline before being relegated back down to Division Two in 1922. They were promoted again in 1925, but struggled to get into the top half of the table, and were relegated again in 1931. In the eight years leading up to the Second World War, the club became somewhat of a yo-yo club, reaching their all-time lowest position of 20th in Division Two in 1934. They were promoted and relegated once again before being promoted in the penultimate season before the Second World War. They guaranteed their place in the top flight for after the war by finishing in 14th in the 193839 season.


          


          The Busby years (19451969)


          1945 saw the appointment of Matt Busby to the manager's post at Old Trafford. He took an uncommon approach to his job, insisting that he be allowed to pick his own team, choose which players to sign and direct the team's training sessions himself. He had already missed out on the manager's job at his former club, Liverpool F.C., because the club saw those tasks as jobs for the directors, but United decided to take a chance on Busby's innovative ideas. Busby's first signing was not a player, but a new assistant manager by the name of Jimmy Murphy. The risk the club had taken in appointing Busby paid immediate dividends, with the club finishing second in the league in 1947, 1948 and 1949 and winning the FA Cup in 1948, thanks in part to the locally-born trio of Stan Pearson, Jack Rowley and Charlie Mitten (Rowley and Pearson both scored in the 1948 Cup Final), as well as the centre-half from the North-East, Allenby Chilton.


          Charlie Mitten had fled to Colombia in search of a better salary, but the remainder of United's old heads managed to win the First Division title back in 1952. Busby knew, however, that football teams required more than just experience in the side, and so he adopted a policy of bringing in players from the youth team whenever possible. At first, the young players such as Roger Byrne, Bill Foulkes, Mark Jones and Dennis Viollet, took time to bed themselves into the side, sliding to a low of 8th place in 1953, but the team won the league again in 1956 with an average age of only 22, scoring 103 goals in the process. The youth policy set in motion by Busby has now become a hallmark of the most successful periods in the club's history (the mid-1950s, mid-to-late-1960s and 1990s). Busby's original "crop" of youth players was referred to as the Busby Babes, the jewel in the crown of which was a wing-half named Duncan Edwards. The boy from Dudley in the West Midlands made his United dbut at the age of just 16 back in 1953. It was said that Edwards could play at any position on the field, and many who saw him play said that he was the greatest player ever. The following season, 195657, they won the league again and reached the FA Cup final, losing to Aston Villa. They also became the first English team to compete in the European Cup, at the behest of the FA, who had denied Chelsea the same opportunity the previous season, and reached the semi-final, only to be knocked out by Real Madrid. En route to the semi-final, United also recorded a win that still stands as their biggest win in all competitions, beating Belgian champions Anderlecht 100 at Maine Road.


          
            [image: A plaque at Old Trafford in honour of the players who died in the Munich Air Disaster.]

            
              A plaque at Old Trafford in honour of the players who died in the Munich Air Disaster.
            

          


          Tragedy struck the following season, when the plane carrying the team home from a European Cup match crashed on take-off at a refuelling stop in Munich, Germany. The Munich air disaster of 6 February 1958 claimed the lives of eight players - Geoff Bent, Roger Byrne, Eddie Colman, Duncan Edwards, Mark Jones, David Pegg, Tommy Taylor and Liam "Billy" Whelan - and another fifteen passengers, including United staff members Walter Crickmer, Bert Whalley and Tom Curry. There had already been two attempted take-offs before the fatal third, which was caused by a build-up of slush at the end of the runway slowing the plane down to a speed insufficient for take-off. The plane skidded off the end of the runway, through a fence and into an unoccupied house. United goalkeeper Harry Gregg managed to maintain consciousness after the crash, and through fear of the plane exploding at any second, he grabbed both Bobby Charlton  who had made his United dbut less than 18 months earlier  and Dennis Viollet by their waistbands and dragged them to safety. Seven United players died at the scene, while Duncan Edwards died a fortnight later in hospital. Right-winger Johnny Berry also survived the accident, but injuries sustained in the accident brought his football career to a premature end. Matt Busby was not given much hope of survival by the Munich doctors, and was even given the Last Rites at one point, but recovered miraculously and was finally let out of hospital after having spent over two months there.


          There were rumours of the club folding and withdrawing from competitions, but with Jimmy Murphy taking over as manager while Busby recovered from his injuries, the club continued playing with a makeshift side. Despite the accident, they reached the FA Cup final again, where they lost to Bolton Wanderers. At the end of the season, UEFA offered the FA the opportunity to submit both United and the eventual champions, Wolverhampton Wanderers, for the 195859 European Cup as a tribute to the victims, but the FA declined. United managed to push Wolves right to the wire the following season, finishing in a creditable 2nd place; not bad for a team that had lost nine first-team players to the Munich air disaster.


          Busby rebuilt the team throughout the early 1960s, signing players such as Denis Law and Pat Crerand, all the while nurturing his new generation of youngsters. Perhaps the most famous of this new batch was a young man from Belfast named George Best. Best had a natural athleticism rarely seen, but his most valuable asset was his close control of a football. His quick feet allowed him to pass through almost any gap in the opposition defence, no matter how small. The team won the FA Cup in 1963, albeit finishing in 19th place in the First Division. The FA Cup triumph seemed to reinvigorate the players, who helped the club to 2nd place in 1964, and then went one better by winning the league in 1965 and 1967. United won the European Cup in 1968, beating Eusbio's SL Benfica 41 in the final, becoming the first English club to win the competition. This United team was notable for containing three European Footballers of the Year: Bobby Charlton, Denis Law and George Best. Matt Busby resigned as manager in 1969 and was replaced by the reserve-team coach and former United player, Wilf McGuinness.


          [bookmark: 1969.E2.80.931986]
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          United struggled to replace Busby, and the team struggled under Wilf McGuinness in the 196970 season, finishing a disappointing 8th, and following a poor start to the 197071 season, McGuinness was demoted back to the position of reserve team coach. Busby was coaxed back to the club, albeit only for six months. Results got better with Busby's guidance, but he finally left the club for the last time in the summer of 1971. In the meantime, United had lost a number of high-profile players such as Nobby Stiles and Pat Crerand.


          Despite approaching Celtic's European Cup-winning manager, Jock Stein, for the manager's job  Stein had agreed a verbal contract to join United, but pulled out at the last minute  Frank O'Farrell was appointed as Busby's successor. However, like McGuinness, O'Farrell only lasted less than 18 months, the only difference between the two being that O'Farrell reacted to the team's poor form by bringing in some fresh talent, most specifically Martin Buchan from Aberdeen for 125,000. Tommy Docherty became manager at the end of 1972. Docherty, or "the Doc", saved United from relegation that season but United were relegated in 1974, by which time the golden trio of Best, Law and Charlton had left the club. Denis Law had moved to Manchester City in the summer of 1973, and ended up scoring the goal that many people say relegated United, and politely refused to celebrate the goal with his team mates. Players like Lou Macari, Stewart Houston and Brian Greenhoff were brought in to replace Best, Law and Charlton, but none could live up to the stature of the three that came before.


          The team won promotion at the first attempt, with a young Steve Coppell making his dbut towards the end of that season, having joined from Tranmere Rovers, and reached the FA Cup final in 1976, but were beaten by Southampton. They reached the final again in 1977, beating Liverpool 21. In spite of this success and his popularity with the supporters, Docherty was sacked soon after the final when he was found to have had an affair with the physiotherapist's wife.


          Dave Sexton replaced Docherty as manager in the summer of 1977, and made the team play in a more defensive formation. This style was unpopular with supporters, who were used to the attacking football preferred by Docherty and Busby. Major signings under Sexton included Joe Jordan, Gordon McQueen, Gary Bailey and Ray Wilkins, but Sexton's defensive United failed to break out of mid-table obscurity, only once finishing in the top two, and only reached the FA Cup final once, losing to Arsenal. Because of this lack of trophies, Sexton was sacked in 1981, even though he won his last seven games in charge.


          He was replaced by the flamboyant Ron Atkinson, whose extrovert attitude was reflected in the clubs he managed. He immediately broke the British record transfer fee to sign Bryan Robson from his old club, West Brom. Robson would come to be touted in the future as United's best midfield player since Duncan Edwards. Atkinson's team featured new signings such as Jesper Olsen, Paul McGrath and Gordon Strachan playing alongside former youth-team players Norman Whiteside and Mark Hughes. United won the FA Cup twice in three years, in 1983 and 1985, and were overwhelming favourites to win the league in the 198586 season after winning their first ten league games, opening a ten-point gap over their rivals as early as October. The team's form collapsed, however, and United finished the season in fourth place. The poor form continued into the following season, and with United on the edge of the First Division's relegation zone by the beginning of November 1986, Atkinson was sacked.


          


          Alex Ferguson era, pre-Treble (19861998)
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              Alex Ferguson
            

          


          Alex Ferguson arrived from Aberdeen to replace Atkinson and guided the club to an 11th place finish. The following season ( 198788), United finished second, with Brian McClair becoming the first United player since George Best to score twenty league goals in a season.


          However, United struggled throughout the next two seasons, with many of Ferguson's signings not reaching the expectations of the fans. Alex Ferguson was reportedly on the verge of being sacked at the beginning of 1990 but a Mark Robins goal gave United a narrow 10 win in the third round of the FA Cup over Nottingham Forest. This kept the season alive, and the team went on to win the competition, beating Crystal Palace in a replay in the final.


          United won the European Cup Winners' Cup in 199091, beating that season's Spanish champions Barcelona in the final, but the following season was a disappointment as a late season slump saw them miss out on the league to rivals Leeds United. Meanwhile in 1991, the club floated on the London Stock Exchange with a valuation of 47million, bringing its finances into the public eye.


          The arrival of Eric Cantona in November 1992 provided the crucial spark for United, and blending with the best of trusted talent in Gary Pallister, Denis Irwin and Paul Ince, as well as budding stars like Ryan Giggs, they finished the 199293 season as champions for the first time since 1967. They won the double (the league and the FA Cup) for the first time the following season, aided by the capture of Roy Keane, a determined midfielder from Nottingham Forest, who would go on to become the team captain. In the same year, however, the club was plunged into mourning following the death of legendary manager and club president Sir Matt Busby, who died on 20 January 1994.


          In 199495, Cantona received an eight month suspension for jumping into the crowd and assaulting Crystal Palace supporter Matthew Simmons, who had given Cantona racial abuse as he left the field, in United's game at Selhurst Park. Drawing their last league match and losing to Everton in the FA Cup final left United as runners-up in both the league and FA Cup. Ferguson then outraged the supporters by selling key players and replacing them with players from the club's youth team, including David Beckham, Gary Neville, Phil Neville and Paul Scholes. The new players, several of whom quickly became regular internationals for England, did surprisingly well and United won the double again in 199596. This was the first time any English club had won the double twice, and the feat was nicknamed the "Double Double".


          They won the league in 199697, and Eric Cantona announced his retirement from football at the age of 30. They started the following season ( 199798) well, but they finished in second place, behind the double-winning champions Arsenal.


          


          The Treble (199899)
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              Manchester United's European Cup-winning squad in a display at the Manchester United Museum
            

          


          The 199899 season for Manchester United was the most successful season in English club football history as they became the first and only English team to win The Treble  winning the Premiership, FA Cup and UEFA Champions League in the same season. After a very tense Premier League season, Manchester United won the title on the final day beating Tottenham Hotspur 21, whilst Arsenal won 10 against Aston Villa. Winning the Premiership was the first part of the Treble in place, the one part that manager Alex Ferguson described as the hardest. In the FA Cup Final United faced Newcastle United and won 20 with goals from Teddy Sheringham and Paul Scholes. In the final match of that season, the 1999 UEFA Champions League Final they defeated Bayern Munich in what is considered one of the greatest comebacks ever witnessed, losing going into injury time and scoring twice to win 21. Ferguson was subsequently knighted for his services to football. Rounding out that record breaking year, Manchester United also won the Intercontinental Cup after beating Palmeiras 10 in Tokyo.


          


          After the Treble (1999present)


          United won the league in 2000 and 2001 but the press saw these seasons as failures as they failed to regain the European Cup. In 2000, Manchester United became one of 14 founder members of the G-14 group of leading European football clubs. Ferguson adopted more defensive tactics to make United harder to beat in Europe but it was not a success and United finished the 200102 Premiership season in third place. They regained the league the following season ( 200203) and started the following season well, but their form dropped significantly when Rio Ferdinand received a controversial eight month suspension for missing a drugs test. They did win the 2004 FA Cup, however, knocking out Arsenal ( that season's eventual champions) on their way to the final in which they beat Millwall.


          The 200405 season was characterised by a failure to score goals, mainly due to the injury of striker Ruud van Nistelrooy and United finished the season trophyless and in third place in the league. This time, even the FA Cup eluded them as Arsenal beat United on penalties after a goalless draw after 120 minutes. Off the pitch, the main story was the possibility of the club being taken over and at the end of the season, Tampa businessman Malcolm Glazer, acquired a controlling interest in the club.


          United made a poor start to the 200506 season, with midfielder Roy Keane leaving the club to join Celtic after publicly criticising several of his team-mates, and the club failed to qualify for the knock-out phase of the UEFA Champions League for the first time in over a decade after losing to Portuguese team Benfica. Their season was also dealt cruel blows with injuries to key players such as Gabriel Heinze, Alan Smith, Ryan Giggs and Paul Scholes. However, they were prevented from being left empty-handed in successive seasons  a disappointment not endured in the last 17 years  by winning the 2006 League Cup, beating newly-promoted neighbours Wigan Athletic in the final 40. United also ensured a second-place finish and automatic Champions League qualification on the final day of the season by defeating Charlton Athletic 40. At the end of the 200506 season, one of United's key strikers, Ruud van Nistelrooy, left the club to join Real Madrid, due to a row with Alex Ferguson.


          The 200607 season saw United return to the attacking style of football that was the cornerstone of their years of success in the late 1990s, scoring almost 20 more goals in 32 matches than second placed side Chelsea. In January 2007, United signed Henrik Larsson on a two-month loan from Swedish side Helsingborgs, and the striker played an important role in advancing United to the semi-finals of the Champions' League, with hopes for a second Treble; however, upon reaching the semi-finals, United lost to A.C. Milan 35 on aggregate.


          In commemoration of the 50th anniversary of Manchester United's entry into European competition, as well as the 50th anniversary of the Treaty of Rome, Manchester United played Marcello Lippi's European XI at Old Trafford on 13 March 2007. United won the game 43.


          Four years after their last title, United claimed back the Premier League title on 6 May 2007, after Chelsea drew away with Arsenal, leaving the Blues seven points behind with two games to go, following United's 10 victory in the Manchester derby the previous day, making it their ninth Premiership title in the 15 seasons of its existence. However, an unprecedented fourth Double was not to be, as Chelsea beat United 10 in extra time in the first FA Cup Final to be held at the new Wembley Stadium; the first to be held in England since the old stadium was demolished seven years earlier.


          


          The Malcolm Glazer takeover


          On 12 May 2005, American businessman Malcolm Glazer acquired a controlling interest in the club through his investment vehicle Red Football Ltd. in a takeover valuing the club at approximately 800 million (approx. $1.5 billion). On 16 May, he increased his share to the 75% necessary to de-list the club from the Stock Exchange, making it private again, and announced his intention to do so within 20 days. On 8 June he appointed his sons to the Manchester United board as non-executive directors.


          In July 2006, the club announced a refinancing package. The total amount will be 660 million, on which interest payments will be 62 million a year. This result of this new financing plan will be a 30% reduction of annual payments.


          


          Club crest and colours


          


          During its days as Newton Heath, the club's home jerseys were yellow and green; this strip was revived as an away kit in the early 1990s. In 1902, in conjunction with the name change to Manchester United, the club changed their colours to red jerseys, white shorts and black socks, which has become the standard for most Man Utd home kits ever since. The most notable exception to this is the shirt that the team wore in the 1909 FA Cup Final against Bristol City, which was white with a thin red V-neck. This design was resurrected in the 1920s before United reverted back to the all-red shirts.


          Away strips are usually white jerseys with black shorts and white socks, but other colours have been used, including a blue and white striped shirt used on-and-off from 1903 to 1916, an all-black kit in 1994 and 2003 and a navy blue shirt with silver horizontal pinstripes in 2000. One of the most famous, yet short-lived, United away kits, though, was the all grey kit from 199596. This kit was dropped after Manchester United failed to win a single game while wearing it. At half-time during a game against Southampton, when United were already 30 down, they switched to their blue and white third kit, but eventually lost 31. According to the players, the grey kit was not visible enough which led to the poor results. Another famous Man Utd away kit included a reversible shirt that was white with black sleeves and gold trim on one side, and gold with black trim on the other side. This shirt was released as the last kit created by Umbro for the club before the change to Nike, and commemorated 100 years since the club had changed its name from Newton Heath to Manchester United.


          The United third kit is traditionally all-blue in homage to the kit that the 1968 European Cup was won in. Exceptions to this rule have included a bright yellow kit worn in the early 1970s, the aforementioned blue and white striped shirt from 1996, which proved to be a firm favourite with the fans, and a white shirt with black and red horizontal pinstripes from 2004. United have also used what were originally used as training shirts as their third kit in the past, having adopted an all-black kit in the 199899 season and a dark blue shirt with maroon sides in 2001 for games against Southampton and PSV Eindhoven.


          Currently, Manchester United's home jerseys are red with a vertical, white broken stripe with black trim on the reverse. The stripe is adorned with the letters MUFC at the top of the bottom portion, and a silhouette of the devil from the club badge at the top of the top portion. The AIG and Nike logos are also white. A patch with the words "The Red Devils" written in white, over an image of the club badge's devil, is attached to the bottom-left of the shirt. The club crest sits on a red kiss-cut shield on the left breast. The away jerseys are similar in template to the home shirt, but are black. The crest sits in a black shield, also on the left breast. There is a red-coloured piping running from the neck to the armpit and the AIG and Nike logos are white. The shirt also features the broken stripe on the reverse.


          The Manchester United crest has been altered on a few occasions, but the basic form remains similar. The badge is derived from the crest of the city of Manchester. The devil on the club badge stems from the club's nickname "The Red Devils", which was adopted in the early 1960s after Matt Busby heard it in reference to the red-shirted Salford rugby league side. By the end of the 1960s, the devil had started to be included on club programmes and scarves, before it was finally incorporated into the club badge in 1970, holding its unmistakable trident. In 1998, the badge was once again redesigned, this time removing the words "Football Club". This move was met with opposition from some supporters, who viewed it as a move away from the club's footballing roots and more into the business side of the game.


          


          Players


          


          First-team squad


          As of 21 March 2008, according to combined sources on the official website.


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	1

                    	[image: Flag of the Netherlands]

                    	GK

                    	Edwin van der Sar
                  


                  
                    	2

                    	[image: Flag of England]

                    	DF

                    	Gary Neville ( captain)
                  


                  
                    	3

                    	[image: Flag of France]

                    	DF

                    	Patrice Evra
                  


                  
                    	4

                    	[image: Flag of England]

                    	MF

                    	Owen Hargreaves
                  


                  
                    	5

                    	[image: Flag of England]

                    	DF

                    	Rio Ferdinand
                  


                  
                    	6

                    	[image: Flag of England]

                    	DF

                    	Wes Brown
                  


                  
                    	7

                    	[image: Flag of Portugal]

                    	MF

                    	Cristiano Ronaldo
                  


                  
                    	8

                    	[image: Flag of Brazil]

                    	MF

                    	Anderson
                  


                  
                    	9

                    	[image: Flag of France]

                    	FW

                    	Louis Saha
                  


                  
                    	10

                    	[image: Flag of England]

                    	FW

                    	Wayne Rooney
                  


                  
                    	11

                    	[image: Flag of Wales]

                    	MF

                    	Ryan Giggs ( vice-captain)
                  


                  
                    	12

                    	[image: Flag of England]

                    	GK

                    	Ben Foster
                  


                  
                    	13

                    	[image: Flag of South Korea]

                    	MF

                    	Park Ji-Sung
                  


                  
                    	15

                    	[image: Flag of Serbia]

                    	DF

                    	Nemanja Vidić
                  

                

              

              	

              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	16

                    	[image: Flag of England]

                    	MF

                    	Michael Carrick
                  


                  
                    	17

                    	[image: Flag of Portugal]

                    	MF

                    	Nani
                  


                  
                    	18

                    	[image: Flag of England]

                    	MF

                    	Paul Scholes
                  


                  
                    	19

                    	[image: Flag of Spain]

                    	DF

                    	Gerard Piqu
                  


                  
                    	21

                    	[image: Flag of the People's Republic of China]

                    	FW

                    	Dong Fangzhuo
                  


                  
                    	22

                    	[image: Flag of Ireland]

                    	DF

                    	John O'Shea
                  


                  
                    	24

                    	[image: Flag of Scotland]

                    	MF

                    	Darren Fletcher
                  


                  
                    	27

                    	[image: Flag of France]

                    	DF

                    	Mikal Silvestre
                  


                  
                    	29

                    	[image: Flag of Poland]

                    	GK

                    	Tomasz Kuszczak
                  


                  
                    	32

                    	[image: Flag of Argentina]

                    	FW

                    	Carlos Tvez
                  


                  
                    	33

                    	[image: Flag of England]

                    	MF

                    	Chris Eagles
                  


                  
                    	38

                    	[image: Flag of England]

                    	GK

                    	Tom Heaton
                  


                  
                    	47

                    	[image: Flag of England]

                    	FW

                    	Danny Welbeck
                  

                

              
            

          


          


          On loan


          
            
              	
                
                  
                    	No.

                    	

                    	Position

                    	Player
                  


                  
                    	23

                    	[image: Flag of Northern Ireland]

                    	DF

                    	Jonny Evans (at Sunderland until 30 June 2008)
                  


                  
                    	25

                    	[image: Flag of England]

                    	MF

                    	Danny Simpson (at Ipswich Town until 30 June 2008)
                  


                  
                    	

                    	[image: Flag of Angola]

                    	FW

                    	Manucho (at Panathinaikos until 30 June 2008)
                  

                

              
            

          


          


          Reserves and academy


          


          Former players


          


          Club captains


          
            
              	Dates

              	Name

              	Notes
            


            
              	18781896

              	Unknown
            


            
              	18961903

              	[image: Flag of England] Harry Stafford

              	Captain of Newton Heath and first captain of Manchester United
            


            
              	19031904

              	Unknown
            


            
              	19041907

              	[image: Flag of Scotland] Jack Peddie
            


            
              	19071913

              	[image: Flag of England] Charlie Roberts
            


            
              	19131919

              	[image: Flag of England] George Stacey
            


            
              	19191922

              	[image: Flag of England] George Hunter
            


            
              	19221928

              	[image: Flag of England] Frank Barson
            


            
              	19281932

              	[image: Flag of England] Jack Wilson
            


            
              	19321936

              	[image: Flag of England] Hugh McLenahan
            


            
              	19361939

              	[image: Flag of Scotland] Jimmy Brown
            


            
              	19391946

              	None

              	No football was played during the Second World War
            


            
              	19461953

              	[image: Flag of Ireland] Johnny Carey

              	First post-war captain, and first from outside the United Kingdom
            


            
              	19531954

              	[image: Flag of England] Allenby Chilton

              	Made captain for only one season, after Johnny Carey retired
            


            
              	19541958

              	[image: Flag of England] Roger Byrne

              	Died in the 1958 Munich Air Disaster
            


            
              	19581962

              	[image: Flag of England] Bill Foulkes
            


            
              	1962-1967

              	[image: Flag of Ireland] Noel Cantwell
            


            
              	19671973

              	[image: Flag of England] Bobby Charlton
            


            
              	19731979

              	[image: Flag of Scotland] Martin Buchan
            


            
              	19791982

              	[image: Flag of Northern Ireland] Sammy McIlroy
            


            
              	19821994

              	[image: Flag of England] Bryan Robson

              	Longest-serving captain in United's history
            


            
              	19941996

              	[image: Flag of England] Steve Bruce
            


            
              	19961997

              	[image: Flag of France] Eric Cantona

              	First United captain from outside the United Kingdom or the Republic of Ireland
            


            
              	19972005

              	[image: Flag of Ireland] Roy Keane

              	Won more trophies than any other United captain
            


            
              	2005present

              	[image: Flag of England] Gary Neville

              	First club captain to be born in Greater Manchester since Roger Byrne
            

          


          


          Player records


          As of match played 23 March 2008 and according to the official statistics website. Players in bold are still currently playing for Manchester United.


          


          Most appearances


          
            
              	#

              	Name

              	Career

              	Appearances

              	Goals
            


            
              	1

              	[image: Flag of England] Sir Bobby Charlton

              	1956  1973

              	759

              	249
            


            
              	2

              	[image: Flag of Wales] Ryan Giggs

              	1991  present

              	748

              	143
            


            
              	3

              	[image: Flag of England] Bill Foulkes

              	1952  1970

              	688

              	9
            


            
              	4

              	[image: Flag of England] Paul Scholes

              	1994  present

              	560

              	138
            


            
              	5

              	[image: Flag of England] Gary Neville

              	1992  present

              	540

              	7
            


            
              	6

              	[image: Flag of England] Alex Stepney

              	1966  1978

              	539

              	2
            


            
              	7

              	[image: Flag of Ireland] Tony Dunne

              	1960  1973

              	535

              	2
            


            
              	8

              	[image: Flag of Ireland] Denis Irwin

              	1990  2002

              	529

              	33
            


            
              	9

              	[image: Flag of England] Joe Spence

              	1919  1933

              	510

              	168
            


            
              	10

              	[image: Flag of Scotland] Arthur Albiston

              	1974  1988

              	485

              	7
            

          


          


          Most goals


          
            
              	#

              	Name

              	Career

              	Appearances

              	Goals

              	Goals/Game

              Ratio
            


            
              	1

              	[image: Flag of England] Sir Bobby Charlton

              	1956  1973

              	759

              	249

              	0.328
            


            
              	2

              	[image: Flag of Scotland] Denis Law

              	1962  1973

              	404

              	237

              	0.587
            


            
              	3

              	[image: Flag of England] Jack Rowley

              	1937  1955

              	424

              	211

              	0.498
            


            
              	4=

              	[image: Flag of England] Dennis Viollet

              	1953  1962

              	293

              	179

              	0.611
            


            
              	4=

              	[image: Flag of Northern Ireland] George Best

              	1963  1974

              	470

              	179

              	0.381
            


            
              	6

              	[image: Flag of England] Joe Spence

              	1919  1933

              	510

              	168

              	0.329
            


            
              	7

              	[image: Flag of Wales] Mark Hughes

              	1983  1986

              1988  1995

              	467

              	163

              	0.349
            


            
              	8

              	[image: Flag of the Netherlands] Ruud van Nistelrooy

              	2001  2006

              	219

              	150

              	0.685
            


            
              	9

              	[image: Flag of England] Stan Pearson

              	1937  1954

              	343

              	148

              	0.431
            


            
              	10

              	[image: Flag of Scotland] David Herd

              	1961  1968

              	265

              	145

              	0.547
            

          


          


          European Footballers of the Year (Ballon d'Or)


          The following players have won the European Footballer of the Year award (Ballon d'Or) whilst playing for Manchester United:


          
            	[image: Flag of Northern Ireland] George Best  1968

          


          


          Ladies team


          Manchester United Ladies FC was founded in 1977, and officially became a part of Manchester United FC at the start of the 200102 season. They played in the Northern Combination league (the third tier of women's football in England) until they were controversially disbanded before the start of the 200405 season for financial reasons. The decision was met with considerable criticism given the huge profits made by Manchester United and also due to the fact that the teams were withdrawn from all their leagues before the players were even informed of the decision.


          


          Club officials


          
            	Owner: Malcolm Glazer


            	Honorary Life President: Martin Edwards

          


          Manchester United Limited


          
            	Joint Chairmen: Joel Glazer & Avram Glazer


            	Directors: Bryan Glazer, Kevin Glazer, Edward Glazer & Darcie Glazer


            	Chief Executive: David Gill


            	Chief Operating Officer: Michael Bolingbroke


            	Commercial Director: Richard Arnold

          


          Manchester United football club


          
            	Directors: David Gill, Michael Edelson, Sir Bobby Charlton, Maurice Watkins


            	Club Secretary: Ken Ramsden


            	Assistant Club Secretary: Ken Merrett


            	Global Ambassador: Bryan Robson

          


          Coaching and Medical Staff


          
            	Manager: Sir Alex Ferguson


            	Assistant Manager: Carlos Queiroz


            	First Team Coach: Mike Phelan


            	Technical Skills Development Coach: Ren Meulensteen


            	First Team Coach (Strikers): Ole Gunnar Solskjr


            	Goalkeeping Coach: Richard Hartis (Acting)


            	Fitness Coach: Tony Strudwick


            	Strength & Conditioning Coach: Mick Clegg


            	Caretaker Reserve Team Coach: Brian McClair


            	Chief Scout: Jim Lawlor


            	Chief European Scout: Martin Ferguson


            	Director of Youth Academy: Brian McClair


            	Director of Youth Football: Jimmy Ryan


            	Club Doctor: Dr. Steve McNally


            	Assistant Club Doctor: Dr. Tony Gill


            	First Team Physiotherapist: Rob Swire

          


          


          Managerial history


          
            
              	Dates

              	Name

              	Notes
            


            
              	18781892

              	Unknown
            


            
              	18921900

              	[image: Flag of England] A. H. Albut
            


            
              	19001903

              	[image: Flag of England] James West
            


            
              	19031912

              	[image: Flag of England] J. Ernest Mangnall
            


            
              	19121914

              	[image: Flag of England] John Bentley
            


            
              	19141922

              	[image: Flag of England] Jack Robson
            


            
              	19221926

              	[image: Flag of England] John Chapman
            


            
              	19261927

              	[image: Flag of England] Lal Hilditch
            


            
              	19271931

              	[image: Flag of England] Herbert Bamlett
            


            
              	19311932

              	[image: Flag of England] Walter Crickmer
            


            
              	19321937

              	[image: Flag of Scotland] Scott Duncan

              	First manager from outside of England
            


            
              	19371945

              	[image: Flag of England] Walter Crickmer
            


            
              	19451969

              	[image: Flag of Scotland] Sir Matt Busby

              	First post-Second World War manager and longest serving manager in United's history
            


            
              	19691970

              	[image: Flag of England] Wilf McGuinness
            


            
              	19701971

              	[image: Flag of Scotland] Sir Matt Busby
            


            
              	19711972

              	[image: Flag of Ireland] Frank O'Farrell

              	First manager from outside the United Kingdom
            


            
              	19721977

              	[image: Flag of Scotland] Tommy Docherty
            


            
              	19771981

              	[image: Flag of England] Dave Sexton
            


            
              	19811986

              	[image: Flag of England] Ron Atkinson
            


            
              	1986present

              	[image: Flag of Scotland] Sir Alex Ferguson

              	Most successful manager in terms of trophies
            

          


          


          Support


          Before the Second World War, few English football supporters travelled to away games because of time, cost, and logistical constraints such as the scarcity of cars amongst the population. As City and United played home matches on alternate Saturdays, many Mancunians would watch United one week and City the next, but after the war, a stronger rivalry developed and it became more common for a supporter to choose to follow one team exclusively.


          When United won the league in 1956, they had the highest average home attendance in the league, a record that had been held by Newcastle United for the previous few years. Following the Munich air disaster in 1958, more people began to support United and many started to go to matches. This caused United's support to swell and is one reason why United have had the highest league attendances in English football for almost every season since then, even as a Second Division side in 197475.


          In the late 1990s and early part of the 2000s, an increasing source of concern for many United supporters was the possibility of the club being taken over. The supporters' group IMUSA (Independent Manchester United Supporters' Association) was extremely active in opposing a proposed takeover by Rupert Murdoch in 1998. Another pressure group, Shareholders United Against Murdoch (which became Shareholders United and is now the Manchester United Supporters' Trust) was formed at around this time to encourage supporters to buy shares in the club, partly to enable supporters to have a greater say in the issues that concern them, such as ticket prices and allocation, and partly to reduce the risk of an unwanted party buying enough shares to take over the club. However, this scheme failed to prevent Malcolm Glazer from becoming the majority share holder. Many supporters were outraged, and some formed a splinter club called F.C. United of Manchester. Despite the anger of some supporters towards the new owners, attendances have continued to increase.


          The atmosphere produced by the fans has, however, been criticised at times. In 2000, the then-club captain, Roy Keane, labelled the Old Trafford crowd the "prawn sandwich brigade", claiming some fans couldn't "spell football, never mind understand it". Alex Ferguson has also made several comments about the crowd, even going as far as claiming the atmosphere on 1 January 2008 was like a "funeral". Afterwards, he commented "I think there have been days like this in the past. It happened some years ago, when we were dominant".


          


          Stadium


          
            
              	Old Trafford
            


            
              	Theatre of Dreams
            


            
              	[image: Old Trafford after its most recent expansion]
            


            
              	Location

              	Sir Matt Busby Way,

              Old Trafford,

              Greater Manchester,

              England
            


            
              	Broke ground

              	1909
            


            
              	Opened

              	1910- 02-19
            


            
              	Owner

              	Manchester United
            


            
              	Operator

              	Manchester United
            


            
              	Construction cost

              	60m
            


            
              	Architect

              	Archibald Leitch
            


            
              	Tenants

              	
                
                  Manchester United (Premier League)

                  (1910present)
                

              
            


            
              	Capacity

              	
                
                  76,212
                


                
                  Old Trafford
                

              
            

          


          When the club was first founded, Newton Heath played their home games on a small field on North Road in Newton Heath, near to where Manchester Piccadilly Station is currently located. However, visiting teams often complained about the state of the pitch, which was "a bog at one end and rocky as a quarry at the other". The changing rooms were also nothing to be proud of, being located ten minutes walk away at the Three Crowns pub on Oldham Road. They were later moved to the Shears Hotel, another pub on Oldham Road, but a change was needed if the club was to continue in the Football League.


          The Heathens remained at their North Road ground for fifteen years from 1878 to 1893, a year after entering the Football League, before moving to a new home at Bank Street in nearby Clayton. The new ground was not much better, only a few tufts of grass sticking up through the sandy surface, and clouds of smoke coming down from the factory next door. On one occasion, the Walsall Town Swifts even refused to play, the conditions were so bad. A layer of sand was put down by the groundsman and the visitors were finally persuaded to play, eventually losing 140. They protested against the result, citing the poor conditions as the reason for their loss and the match was replayed. The conditions were not much better the second time around, and the Walsall team lost again, although this time they only lost 90.


          In 1902, the club went close to bankruptcy and the Bank Street ground was closed by bailiffs due to its insolvency. The club was saved at the last minute by captain Harry Stafford, who managed to scrape together enough money to pay for the club's next away game at Bristol City and found a temporary ground at neighbouring Harpurhey for the next home game against Blackpool.


          Following investment to get the club back on an even keel, they renamed as Manchester United, though still with a desire for a passable ground. Six weeks before United's first FA Cup title in April 1909, Old Trafford was named as the home of Manchester United, following the purchase of the necessary land for around 60,000. Architect Archibald Leitch was hired by United chairman John Henry Davies, and given a budget of 30,000 for construction. Original plans indicated that the stadium would hold around 100,000, though this was scaled back to 77,000. Despite this, a record attendance of 76,962 was recorded, which is more than even the current stadium officially supports. Construction was carried out by Messrs Brameld and Smith of Manchester. At the opening of the stadium, standing tickets cost sixpence, while the most expensive seats in the grandstand would have set you back five shillings. The inaugural game was played on 19 February 1910 against Liverpool F.C., and resulted in a 43 win for the visitors. As it happened, the change of ground could not have come soon enough. Only a few days after the club played their last game at Bank Street, the main stand was blown down in a storm.


          Bombing during the Second World War, on 11 March 1941, destroyed much of the stadium, notably the main stand. The central tunnel in the South Stand was all that remained of that quarter of the ground. Though the ground was rebuilt in 1949, it meant that a game had not been played at Old Trafford for nearly 10 years as the team played all their "home" games in that period at Manchester City's ground, Maine Road. Man City charged the club 5000 per year for the use of their stadium, plus a nominal percentage of the gate receipts. United filed a report with the War Damage Commission and received compensation to the value of 22,278 for the reconstruction of the ground.


          Subsequent improvements occurred, beginning with the addition of a roof first to the Stretford End and then to the North and East Stands. However, the old-fashioned roof supports obscured the view of many fans, resulting in the upgrading of the roofs to incorporate the cantilevering still seen on the stadium today. The Stretford End was the last stand to receive the upgrade to the cantilevered roof, the work being completed in time for the start of the 199394 season.


          Floodlights were first installed at the ground in the mid-1950s. Four 180-foot (55m)-tall pylons were erected, each housing 54 individual floodlights. The whole lighting system cost the club 40,000, and was first used for a match on 25 March 1957. However, the old style floodlights were dismantled in 1987, to be replaced by a new lighting system embedded in the roof of each of the stands, which has survived to this day.


          In 1990, following the Hillsborough disaster, a report was issued which demanded all stadia must be all-seater stadia, leading to subsequent renovation, which dropped capacity to around 44,000. However, the club's popularity ensured that further development would occur. In 1995, the North Stand was redeveloped into three tiers, bringing the capacity up to approximately 55,000. This was followed by expansions of first the East and then West Stands to reach a total capacity of 68,000. The most recent expansion was completed in 2006, when the North-East and North-West Quadrants were opened, allowing the current record of 76,098, only 104 short of the stadium's maximum capacity.


          It has been estimated that for any further development to be attempted on the stadium, specifically the South Stand which is still only one tier high, development costs would almost equal the 114 million already spent on the stadium in the last fourteen years. This is due to the fact that up to fifty houses would have to be bought out by the club, which would cause a lot of disruption to local residents, and any extension would have to be built over the top of the railway line that runs adjacent to the stadium. Ideally, the expansion would include bringing the South Stand up to at least two tiers and filling in the South-West and South-East quadrants to restore the "bowl" effect of the stadium. Present estimates put the projected capacity of the completed stadium at approximately 96,000, more than the new Wembley Stadium.


          


          Sponsorship


          On 23 November 2005, Vodafone ended their 36 million, four-year shirt sponsorship deal with Manchester United. On 6 April 2006, chief executive David Gill announced AIG as the new shirt sponsors of Manchester United in a British record shirt sponsorship deal of 56.5 million to be paid over four years (14.1 million a year). Manchester United now has the most valuable sponsorship deal in the world, due to the renegotiation of the 15 million-a-year deal Juventus had with oil firm Tamoil. The four-year agreement has also been heralded, by extension, as the largest sponsorship deal in British history, eclipsing Chelsea's deal with Samsung.


          Companies that Manchester United currently have sponsorship deals with include:


          
            	AIG  Principal Sponsor


            	Nike  Official Sportswear Partner


            	Audi  Official Car Supplier and Dugout Seat Provider


            	Budweiser  Official Beer


            	Betfred  Official Betting Partner


            	Xfm Manchester  Official Radio Station

          


          The club has only ever had three main shirt sponsors, the longest-running being Sharp Electronics, who sponsored the club from 1982 to 2000, when Vodafone took over in an initial four-year 30 million deal. Similarly, the club has only had four independent kit manufacturers, the first being Admiral. Adidas took over in the mid-1980s, only for local sportswear company Umbro to replace them in 1992. Umbro's sponsorship lasted for ten years, until the club struck a record-breaking 302.9 million deal with Nike. The agreement with Nike will last an initial 13 years, although the American company does have the option to cancel the deal in 2008. Otherwise, the contract will run until at least 2015.


          


          Rivalries


          United's number one rival is difficult to determine. Traditionally, the closest rivals have been Liverpool, Manchester City and Leeds, though Arsenal have come into the frame in recent years. Currently, most fans see Liverpool as their biggest rivals, due to the success of both clubs as well as their proximity to each other, while others rate intra-city rivals Manchester City as their biggest rivals. The Liverpool rivalry began during the 1960s when the two clubs were among the strongest in England, and have been competing closely just about every season since. The Manchester City rivalry dates back to the Newton Heath era of the 1890s, and has remained fierce due to both clubs being in the same division for much of their history.


          Whilst based in traditional Yorkshire-Lancashire rivalry, the rivalry with Leeds United began during the late 1960s when Leeds emerged as a top side, and continued through the 1970s and 1980s before arguably reaching its apex when Leeds pipped United to the league title in 1992. The rivalry with Arsenal is more recent and based more on battles on the pitch; it has been particularly intense since Arsenal and United have been in direct competition for several trophies since the late-1990s.


          


          Honours


          


          Domestic


          


          League


          
            	
              Premier League (including (Old) First Division) titles: 16

              
                	190708, 191011, 195152, 195556, 195657, 196465, 196667, 199293, 199394, 199596, 199697, 199899, 19992000, 200001, 200203, 200607

              

            


            	
              (Old) Second Division: 2

              
                	193536, 197475

              

            

          


          


          Cups


          
            	
              FA Cup: 11

              
                	1909, 1948, 1963, 1977, 1983, 1985, 1990, 1994, 1996, 1999, 2004

              

            


            	
              League Cup: 2

              
                	1992, 2006

              

            


            	
              FA Charity/Community Shield: 16 (12 outright, 4 shared)

              
                	1908, 1911, 1952, 1956, 1957, 1965*, 1967*, 1977*, 1983, 1990*, 1993, 1994, 1996, 1997, 2003, 2007 (* joint holders)

              

            

          


          


          European


          
            	
              European Cup / UEFA Champions League: 2

              
                	1968, 1999

              

            


            	
              UEFA Cup Winners' Cup: 1

              
                	1991

              

            


            	
              European Super Cup: 1

              
                	1991

              

            

          


          


          International


          
            	
              Intercontinental Cup/World Club Championship: 1

              
                	1999

              

            

          


          The only major honour that Manchester United F.C. has not yet won is the UEFA Cup.


          


          Club records


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Manchester_United_F.C."
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              	Mandan
            


            
              	[image: ]
            


            
              	A Mandan man in a buffalo robe overlooking the Missouri River. Photograph by Edward S. Curtis, circa 1908. Courtesy of the Library of Congress.
            


            
              	Total population
            


            
              	
                Full-blooded*:


                
                  
                    	1971

                    	30
                  


                  
                    	1838

                    	125
                  


                  
                    	1836

                    	1,600
                  

                


                Descendants: Approximately several thousands of mixed ancestry.

              
            


            
              	Regions with significant populations
            


            
              	
                Descendants:

                FortBertholdReservation, NorthDakota, USA

              
            


            
              	Languages
            


            
              	Mandan, Hidatsa, English
            


            
              	Religion
            


            
              	Mandan
            


            
              	Related ethnic groups
            


            
              	Hidatsa, Arikara
            

          


          The Mandan are a Native American tribe that historically lived along the banks of the Missouri River and two of its tributariesthe Heart and Knife Riversin present-day North and South Dakota. Speakers of Mandan, a Siouan language, the Mandan were in contrast with other tribes in the Great Plains region in the establishment of permanent villages instead of leading a nomadic existence tracking herds of buffalo. These permanent settlements featured round, earthen lodges surrounding a central plaza. While the buffalo was key to the daily life of the Mandan, it was supplemented by agriculture and trade.


          Archaeological research suggests the Mandan people migrated from the Ohio River valley to the banks of the Missouri River. They were first encountered there by Europeans in 1738 and their friendliness and willingness to trade brought many traders and fur trappers to their villages over the next century. By the turn of the 19th century, attacks by neighboring tribes and epidemics of smallpox and whooping cough, significantly diminished the Mandan's population. A major smallpox outbreak in 1837 reduced their numbers to approximately 125. With such meager numbers, the Mandan banded together with two neighboring tribes, the Arikara and Hidatsa.


          Over the next few decades, the three tribes saw their land holdings reduced by various treaties. In an effort to establish good relations, the U.S. government founded the Fort Berthold Agency to care for the combined tribes. The Agency soon set up the Fort Berthold Reservation originally consisting of some 8 million acres (32,000 km), but by 1910, the size of the reservation was about 900,000 acres (3,600 km) of land. With the 1934 Indian Reorganization Act, the Mandan officially merged with the Hidatsa and the Arikara into the " Three Affiliated Tribes," known as the Mandan, Hidatsa and Arikara Nation. The last full blooded Mandan died in 1971, with the remaining members of mixed ancestry. About half of the Mandan still reside in the area of the reservation, the rest residing around the United States and in Canada.


          


          Synonymy


          The English name Mandan is derived from similar exonyms from surrounding Siouan languages, such as Teton Miwtąni, Yanktonai Miwtani, Yankton Mawtani or Mąwtanį, Dakota Mawtąna or Mawtadą, etc. The Mandan have used several terms at different times to refer to themselves:


          
            	Rųwą́ʔkaki "men, people": before 1837 (transcribed by Westerners as Numakaki, Numangkake)


            	Wį́ʔti Ų́tahąkt "East Village" (after the village of the same name): late 19th century (transcribed by Westerners as Metutahanke or Mitutahankish)


            	Rų́ʔeta "ourselves, our people" (originally the name of a specific division): the currently-used term

          


          The Mandan probably used Rųwą́ʔkaki to refer to a general tribal entity. Later, this word fell to disuse and instead two divisions names were used, Nuweta or Ruptare (i.e. Mandan Rų́ʔeta). Later the term, Rų́ʔeta was extended to refer to a general tribal entity. The name Mi-ahta-nēs recorded by Ferdinand Vandeveer Hayden in 1862 reportedly means "people on the river bank", but this is may be a folk etymology. Various other terms and alternate spellings that occur in the literature including: Maytana, Maytani, Mąwdanį, Mąwdąį, Huatanis, Mandani, Wahtani, Mantannes, Mantons, Mendanne, Mandanne, Mandians, Maw-dn, Meandans, les Mandals, Me-too-ta-hk, Numakshi, Rųwą́ʔki, Whwatann, Mevatan, Mevataneo. Gloria Jahoda in her book Trail of Tears states that they also call themselves the "Pheasant people."


          


          Language


          The Mandan language belongs to the Siouan language family. It was initially thought to be closely related to the languages of the Hidatsa and the Crow. However, since the Mandan language has been in contact with Hidatsa and Crow for many years, the exact relationship between Mandan and other Siouan languages (including Hidatsa and Crow) has been obscured and is currently undetermined. For this reason, Mandan is most often considered to be a separate branch of the Siouan family.


          Mandan has two main dialects: Nuptare and Nuetare. Only the Nuptare variety survived into the 20th century, and all speakers were bilingual in Hidatsa. Linguist Mauricio Mixco of the University of Utah has been involved in fieldwork with remaining speakers since 1993. As of 1999, there were only six fluent speakers of Mandan still alive, though there are currently programs in local schools to encourage the use of the language.


          The Mandan and their language received much attention from Euro-Americans because of their lighter skin colour, causing some to speculate they were of European origin. In the 1830s, Prince Maximilian of Wied spent more time recording Mandan over all other Siouan languages and additionally prepared a comparison list of Mandan and Welsh words (he thought that the Mandan may be displaced Welsh). The theory of the Mandan/Welsh connection, now discounted, was also supported by George Catlin.


          Mandan has different grammatical forms that depend on gender of the addressee. Questions asked of men must use the suffix -oʔa while the suffix -oʔrą is used when asking of women. Likewise the indicative suffix is -oʔs when addressing men and -oʔre when addressing women, and also for imperatives: -ta (male), -rą (female). Mandan, like many other North American languages, has elements of sound symbolism in their vocabulary. A /s/ sound often denotes smallness/less intensity, /ʃ/ denotes medium-ness, /x/ denotes largeness/greater intensity:


          
            	sre "yellow"


            	re "tawny"


            	xre "brown"

          


          
            	sr "tinkle"


            	xr "rattle"

          


          


          Culture


          


          Lodges and villages


          
            [image: Mandan lodge, circa 1908. Photographed by Edward S. Curtis.]

            
              Mandan lodge, circa 1908. Photographed by Edward S. Curtis.
            

          


          One of the most recognizable features of the Mandan was their permanent villages made up of earthen lodges. Each lodge was circular with a dome-like roof and a square hole at the apex of the dome through which smoke could escape. The exterior was covered with a matting made from reeds and twigs and then covered with hay and earth. The lodge also featured a portico-type structure at the entrance. The interior consisted of four large pillars upon which crossbeams supported the roof. These lodges were designed, built and owned by the women of the tribe, and ownership was passed through the female line. They could hold up to 30 or 40 people and villages usually had around 120 lodges. Reconstructions of these lodges may be seen at Fort Abraham Lincoln State Park near Mandan, North Dakota, and the Knife River Indian Villages National Historic Site. Originally lodges were rectangular, but around 1500 CE, lodges began to be constructed in a circular form. Towards the end of the 19th century, the Mandan began constructing small log cabins, usually with two rooms. When traveling or hunting, the Mandan would use skin tipis. Today, Mandan live in modern dwellings.


          
            [image: Interior of a Mandan lodge by George Catlin showing the four pillars supporting the roof and the smoke hole.]

            
              Interior of a Mandan lodge by George Catlin showing the four pillars supporting the roof and the smoke hole.
            

          


          Villages were usually oriented around a central plaza that was used for games and ceremonial purposes. In the centre of the plaza was a tree surrounded by a wood enclosure representing the Lone Man, one of the main figures in Mandan mythology who built a wooden wall thus saving the people of the world from a deluge. Villages were often situated on high bluffs over the river. Often, villages would be constructed at the meeting of tributaries in order to use the water as a natural barrier. Where there were few or no natural barriers, the villages utilized some type of fortification including ditches and palisades.


          


          Family life


          The Mandan were originally divided into thirteen clans organized around successful hunters and their kin. Each clan was expected to care for its own, including orphans and the elderly, from birth to death. Clans held a sacred bundle, which consisted of a few gathered objects believed to hold sacred powers. Those in possession of the bundles were considered to have sacred powers bestowed to them by the spirits and thus were considered the leaders of the clan and tribe.


          Children were named ten days after their birth in a naming ceremony, which also officially linked the child with their family and clan. Girls would be taught domestic duties, farming, and how to keep a home, while boys were taught hunting and fishing, and would begin fasting at the age of ten or eleven. Marriage among the Mandan was generally arranged by members of one's own clan, though occasionally it would take place without the approval of the couple's parents. Divorce could be easily obtained.


          
            [image: Snow scene of a modern reconstruction of a Mandan lodge at the Knife River Indian Villages National Historic Site, North Dakota.]

            
              Snow scene of a modern reconstruction of a Mandan lodge at the Knife River Indian Villages National Historic Site, North Dakota.
            

          


          Upon the death of a family member, a scaffold would be erected near the village to contain the body. The body would be placed with the head towards the northwest and feet to the southeast. (Southeast is the direction of the Ohio River Valley, from whence the Mandan came. The Mandan would not sleep in this orientation, because it invited death.) After a ceremony to send the spirit away, the family would mourn at the scaffold for four days. After the body rotted and the scaffold collapsed, the bones would be gathered up and buried except for the skull, which was placed in a circle near the village. Family members would visit the skulls and talk to them, sometimes bearing their problems or regaling the dead with jokes. After the Mandan moved onto the Fort Berthold Reservation, they resorted to placing the bodies in boxes or trunks or wrapped them in fur robes and placed them in rocky crevices.


          


          Subsistence


          
            [image: A Mandan hunter with his sacred buffalo skull, circa 1909. Photograph by Edward S. Curtis.]

            
              A Mandan hunter with his sacred buffalo skull, circa 1909. Photograph by Edward S. Curtis.
            

          


          The Mandan survived by hunting, farming and gathering wild plants, though some food came from trade. Mandan gardens were often located near river banks, where annual flooding would leave the most fertile soil, sometimes in locations miles from villages. The gardens were owned and tended by the women, and they would plant corn, beans and squash, usually enough to last a single year.


          The buffalo which the Mandan hunted played an important part in Mandan rituals; calling the buffalo near to the village was one of the main objectives of the Okipa ceremony at the beginning of each summer. In addition to eating the flesh, the Mandan used all remaining parts of the buffalo, so nothing went to waste. The hides were used for buffalo-fur robes or were tanned, and the leather used for clothing and other uses. The Mandan were known for their painted buffalo hides that often recorded historic events. The bones would be carved into items such as needles and fish hooks. Bones were also used in farming, such as the scapula, which was used as a hoe-like device for breaking the soil. Besides buffalo, the Mandan trapped small mammals for food and hunted deer. Deer antlers were used to create rake-like implements used in farming. Birds were hunted for feathers, which were used for adornment.


          


          Dress


          
            [image: Mandan girls gathering berries, circa 1908. Photographed by Edward S. Curtis.]

            
              Mandan girls gathering berries, circa 1908. Photographed by Edward S. Curtis.
            

          


          Up until the late 19th century when they began adopting Western-style dress, the Mandan commonly wore clothing made from the hides of buffalo as well as deer and sheep. From the hides, tunics, dresses, buffalo-fur robes, moccasins, gloves, loincloths and leggings could be made. These items were often ornamented with quills and bird feathers and sometimes even the scalps of enemies.


          Mandan women wore ankle-length dresses made of deerskin or sheepskin. This would often be girded at the waist with a wide belt. Sometimes the hem of the dress would be ornamented with pieces of buffalo hoof. Underneath the dress, leather leggings would be worn with ankle-high moccasins. Women's hair was worn straight down in braids.


          
            [image: A pair of Mandan men in a print by Karl Bodmer. Note the buffalo-fur robes, moccasins, and the treatment of the hair.]

            
              A pair of Mandan men in a print by Karl Bodmer. Note the buffalo-fur robes, moccasins, and the treatment of the hair.
            

          


          During the winter months, men would commonly wear deerskin tunics and leggings with moccasins. They also kept themselves warm by wearing a robe of buffalo fur. During the summer months, however, a loincloth of deerskin or sheepskin would often suffice. Unlike the women, men would wear various ornaments in their hair. The hair was parted across the top with three sections hanging down in front. Sometimes the hair would hang down the nose and would be curled upwards with a curling stick. The hair would hang to the shoulders on the side, and the back portion would sometimes reach to the waist. The long hair in the back would create a tail-like feature, as it would be gathered into braids then smeared with clay and spruce gum then tied with cords of deerskin. Headdresses of feathers were often worn as well.


          
            [image: Crow's Heart, a Mandan, circa 1908. He is wearing a traditional deerskin tunic. Photographed by Edward S. Curtis.]

            
              Crow's Heart, a Mandan, circa 1908. He is wearing a traditional deerskin tunic. Photographed by Edward S. Curtis.
            

          


          


          Religion


          Of the tribes living on the Great Plains, the Mandan's religion was one of the more complex. Much of their mythology centered on a figure known as Lone Man. Lone Man was involved in many of the creation myths as well as one of the deluge myths. In their creation myth, the world was created by two rival deities, the First Creator and the Lone Man. The Missouri River divided the two worlds that the beings created. First Creator created the lands to the south of the river with hills, valleys, trees, buffalo, antelope and snakes. To the north of the river, Lone Man created the Great Plains, domesticated animals, birds, fish and humans. The first humans lived underground near a large lake. Some of the more adventurous humans climbed a grapevine to the surface and discovered the two worlds. After returning underground they shared their findings and decided to return with many others. As they were climbing the grapevine it broke and half of the Mandan were left underground.


          According to pre-Christian Mandan beliefs, each person possessed four different, immortal souls. The first soul was white and often seen as a shooting star. The second soul was colored a light brown and was seen in the form of the meadowlark. The third soul, called the lodge spirit, remained at the site of the lodge after death and would remain there forever. The final soul was black and after death would travel away from the village. These final souls existed as did living people; residing in their own villages, farming and hunting.


          
            [image: The okipa ceremony as witnessed by George Catlin, circa 1835.]

            
              The okipa ceremony as witnessed by George Catlin, circa 1835.
            

          


          One notable feature of the Mandans religious life was the Okipa, which was first recorded by George Catlin. The ceremony opened with a Bison Dance followed by a variety of torturous ordeals through which warriors proved their courage and gained the approval of the spirits. The Okipa began with the warriors sitting with smiling faces while the skin of their chest was pierced with sticks. Using the sticks to support the weight of their bodies, the warriors would be suspended from the roof of the lodge and would hang there until they fainted. After fainting, the warrior would be pulled down and the men (women were not allowed to attend this ceremony) would watch the warrior until he awoke, proving the spirits' approval. After awakening, the warrior would sacrifice the little finger on both hands, each finger being severed by a medicine man with a knife. Finally, the warrior would be taken outside where he would run around the central plaza of the village a number of times. Those finishing the ceremony were seen as being honored by the spirits; those completing the ceremony twice would gain everlasting fame among the tribe. Chief Four Bears, or Ma-to-toh-pe, completed this ceremony twice. The last Okipa ceremony was performed in 1889 but the ceremony was resurrected in a somewhat different form in 1983. The version of the Okipa as practiced by the Lakota may be seen in the 1970 film A Man Called Horse starring Richard Harris.


          
            [image: Print of the Mandan Bison Dance as observed by Karl Bodmer.]

            
              Print of the Mandan Bison Dance as observed by Karl Bodmer.
            

          


          


          History


          


          Origins and early history


          Like all Native American peoples, the exact origins and early history of the Mandan is unknown. Early studies by linguists gave evidence that the Mandan language may have been closely related to the language of the Ho-Chunk or Winnebago people of present-day Wisconsin, which has given rise to the theory that they may have settled in the region at one time. This idea is possibly confirmed in their mythology, where reference is made to having come from an eastern location near a lake.


          Ethnologists and scholars studying the Mandan subscribe to the theory that, like other Sioux people (possibly including the Hidatsa), they originated in the area of the upper Mississippi River and the Ohio River in present-day Ohio. If this is the case, the Mandan would have migrated north towards the Missouri River valley and its tributary the Heart River in present-day North Dakota, where Europeans first encountered them. This migration is believed to have occurred possibly as early as the 7th century but probably between 1000 CE and the 13th century.


          After their arrival on the banks of the Heart River, the Mandan constructed nine villages, two on the east side of the river and seven on the west side. At some point during this time, the Hidatsa people also moved into the region. Mandan tradition states that the Hidatsa were a nomadic tribe until their encounter with the Mandan, who taught them to build stationary villages and agriculture. The Hidatsa continued to maintain amicable relations with the Mandan and constructed villages north of them on the Knife River.


          


          European encounter


          
            [image: Painting of a Mandan village by George Catlin. Circa 1833.]

            
              Painting of a Mandan village by George Catlin. Circa 1833.
            

          


          The first encounter with Europeans occurred with the visit of the French Canadian trader Sieur de la Verendrye in 1738. It is estimated that at the time of his visit there were approximately 15,000 Mandan residing in the nine villages on the Heart River. Horses were acquired by the Mandan in the mid-18th century and were used for transportation and hunting. The horses helped with the expansion of Mandan hunting territory. The encounter with the French in the 18th century created a trading link between the French and the Native Americans of the region with the Mandan serving as middlemen in the of trade in furs, horses, guns, crops and buffalo products.


          In 1796 the Mandan were visited by the Welsh explorer John Evans, who was hoping to find proof that their language contained Welsh words. Evans spent the winter of 179697 with the Mandan but found no evidence of any Welsh influence. In July 1797 he wrote to Dr. Samuel Jones "Thus having explored and charted the Missurie for 1,800 miles and by my Communications with the Indians this side of the Pacific Ocean from 35 to 49 degrees of Latitude, I am able to inform you that there is no such People as the Welsh Indians".


          By 1804 when Lewis and Clark visited the tribe, the number of Mandan had been greatly reduced by smallpox epidemics and warring bands of Assiniboins, Lakotas and Arikaras (with whom they would later join together to fight against the Lakota). The nine villages at this point had consolidated into two villages. The Lewis and Clark expedition met with such hospitality in the Upper Missouri River villages that the expedition stopped there for the winter. In honour of their hosts, the expedition dubbed the settlement they constructed Fort Mandan. It was here that Lewis and Clark first met Sacagawea, a Shoshone woman who had been captured by the Hidatsa. Sacagawea guided the expedition westward towards the Pacific Ocean. Upon their return to the Mandan villages, Lewis and Clark took the Mandan Chief Sheheke (Coyote or Big White) to Washington to meet with President Thomas Jefferson. Chief Sheheke was killed in a battle with Hidatsa Indians in 1812.


          In 1833, artist George Catlin visited the Mandan near Fort Clark. Catlin painted and drew scenes of Mandan life as well as portraits of chiefs including Four Bears or Ma-to-toh-pe. His skill at rendering so impressed Four Bears that Catlin was the first man of European descent to be allowed to watch the Okipa ceremony. The winter months of 1833 and 1834 brought Prince Maximilian of Wied-Neuwied and Swiss artist Karl Bodmer to stay with the Mandan.


          


          Speculation about pre-Columbian European contact


          18th century reports about characteristics of Mandan lodges, religion and occasional physical features among tribal members, such as blue and grey eyes along with lighter hair coloring, stirred speculation about the possibility of pre-Columbian European contact. Catlin believed the Mandan were the "Welsh Indians" of folklore, descendants of Prince Madoc and his followers who emigrated to America from Wales in about 1170. This view was very popular at the time but has since been disputed by the bulk of scholarship.


          Later speculation has suggested the Mandan may have had pre-Columbian contact with Viking explorers. Controversial interpretations of the Kensington Runestone, found in 1898 in the largely rural township of Solem, Douglas County, Minnesota, have cited the runestone as evidence of Viking presence there. However there is no known evidence of Mandan-Viking contact and this interpretation has very little support among anthropologists and professional historians.


          


          Smallpox epidemic of 183738


          
            [image: Mandan Chief Ma-to-toh-pe or Four Bears, by George Catlin]

            
              Mandan Chief Ma-to-toh-pe or Four Bears, by George Catlin
            

          


          The Mandan were first plagued by smallpox in the 16th century and had been hit by similar epidemics every few decades. Between 1837 and 1838, another smallpox epidemic swept the region. In June 1837, an American Fur Company steamboat traveled westward up the Missouri River from St. Louis. Its passengers and traders aboard infected the Mandan, Hidatsa and Arikara tribes. There were approximately 1,600 Mandan living in the two villages at that time. The disease effectively destroyed the Mandan settlements. Almost all the tribal members, including the chief, Four Bears, died. Estimates of the number of survivors vary from only 27 individuals to up to 150, though most sources usually give the number 125. The survivors banded together with the nearby Hidatsa in 1845 and created Like-a-Fishhook Village.


          Mandan chief Four Bears reportedly stated a set of Black harted Dogs, they have deceived Me, them that I always considered as Brothers, has turned Out to be My Worst enemies. Francis Chardon, in his "Journal at Fort Clark 18341839", wrote that the Gros Ventres (ie. Hidatsa), swear vengeance against all the Whites, as they say the small pox was brought here by the S[team] B[oat]. (Chardon, Journal, p. 126). In the earliest detailed study of the event, in The American Fur Trade of the Far West (1902), Hiram M. Chittenden blamed the American Fur Company for the epidemic. Oral tradition of the affected tribes continue to claim that whites were to blame for the disease. R. G. Robertson in his book Rotting Face: Smallpox and the American Indian places blame on Captain Pratte of St. Peters for failing to quarantine once the epidemic broke out, stating that while not guilty of premeditated genocide, but he was guilty of contributing to the deaths of thousands of innocent people. The law calls his offence criminal negligence. Yet in light of all the deaths, the almost complete annihilation of the Mandans, and the terrible suffering the region endured, the label criminal negligence is benign, hardly befitting an action that had such horrendous consequences.


          Ward Churchill has alleged that the US Army gave smallpox infected blankets to the Mandan Indians in 1837, as part of a genocidal conspiracy. No historian specializing in that event has agreed with Churchill's accusations against the Army. A University of Colorado investigation into Churchill's research found that in this instance he had misrepresented his sources and "created myths under the banner of academic scholarship."


          


          Late 19th and the 20th centuries


          
            [image: Dance lodge from the Elbowoods area on the Fort Berthold Reservation. This is a wooden version of the classic Mandan lodge built in 1923. This area was flooded in 1951. From the Historic American Engineering Record collection, Library of Congress.]

            
              Dance lodge from the Elbowoods area on the Fort Berthold Reservation. This is a wooden version of the classic Mandan lodge built in 1923. This area was flooded in 1951. From the Historic American Engineering Record collection, Library of Congress.
            

          


          The Mandan joined with the Arikara in 1862. By this time, Like-a-Fishhook Village had become a major centre of trade in the region. By the 1880s, though, the village was abandoned. With the second half of the 19th century there was a gradual decrease in the holdings of the Three Affiliated Tribes (the Mandan, Hidatsa and Arikara). The Fort Laramie Treaty of 1851 recognized 12 million acres (49,000 km) of land in the territory owned jointly by these tribes. With the creation of the Fort Berthold Reservation by Executive Order on 12 April 1870, the federal government recognized the holdings as only being 8 million acres (32,000 km). On 1 July 1880, another executive order deprived the tribes of 7 million acres (28,000 km) lying outside the boundaries of the reservation.


          With the arrival of the 20th century, the government seized more land, and by 1910, the reservation had shrunk to a mere 900,000 acres (3,600 km). This land is located in Dunn, McKenzie, McLean, Mercer, Mountrail and Ward counties in North Dakota. In 1951, the U.S. Army Corps of Engineers began construction of Garrison Dam on the Missouri River. This dam created Lake Sakakawea, which flooded portions of the Fort Berthold Reservation including the villages of Fort Berthold and Elbowoods as well as a number of other villages. The former residents of these villages were moved and New Town was established for them.


          While a new town was constructed for the displaced tribal members, much damage was done to the social and economic foundations of the reservation. The flooding claimed approximately one quarter of the reservations land. This land contained some of the most fertile agricultural land upon which the agricultural economy had been constructed. In addition, the flooding claimed the sites of historic villages and archaeological sites.


          


          Present day


          The Mandan and the two related tribes while being combined have intermarried but do maintain, as a whole, the varied traditions of their ancestors. The last full-blood Mandan died in 1971. The tribal residents have recovered from the trauma of their displacement in the 1950s and part of their recovery has been aided by two recent additions to New Town. The Four Bears Casino and Lodge was constructed in 1993 drawing tourists and money to the impoverished reservation. The most recent addition to the New Town area has been the new Four Bears Bridge, which was built in a joint effort between the three tribes and the North Dakota Department of Transportation. The bridge, spanning the Missouri River, replaces an older Four Bears Bridge that was built in 1955. The new bridgethe largest bridge in the state of North Dakotais decorated with medallions celebrating the cultures of the three tribes. The bridge was opened to traffic 2 September 2005 and was officially opened in a ceremony on the 3 October.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mandan"
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        Mandelbrot set


        
          

          
            [image: Initial image of a Mandelbrot set zoom sequence with continuously coloured environment]

            
              Initial image of a Mandelbrot set zoom sequence with continuously coloured environment
            

          


          The Mandelbrot set is a set of points in the complex plane, the boundary of which forms a fractal. Mathematically, the Mandelbrot set can be defined as the set of complex c-values for which the orbit of 0 under iteration of the complex quadratic polynomial xn+1=xn2 + c remains bounded.


          Eg. c = 1 gives the sequence 0, 1, 2, 5, 26 which leads to infinity. As this sequence is unbounded, 1 is not an element of the Mandelbrot set.


          On the other hand, c = i gives the sequence 0, i, (-1 + i), i, (-1 + i), -i which is bounded, and so it belongs to the Mandelbrot set.


          When computed and graphed on the complex plane, the Mandelbrot Set is seen to have an elaborate boundary, which does not simplify at any given magnification. This qualifies the boundary as a fractal.


          The Mandelbrot set has become popular outside mathematics both for its aesthetic appeal and for being a complicated structure arising from a simple definition. Benot Mandelbrot and others worked hard to communicate this area of mathematics to the public.


          


          History


          The Mandelbrot set has its place in complex dynamics, a field first investigated by the French mathematicians Pierre Fatou and Gaston Julia at the beginning of the 20th century. The first pictures of it were drawn in 1978 by Robert Brooks and Peter Matelski as part of a study of Kleinian Groups.


          Mandelbrot studied the parameter space of quadratic polynomials in an article that appeared in 1980. The mathematical study of the Mandelbrot set really began with work by the mathematicians Adrien Douady and John H. Hubbard, who established many of its fundamental properties and named the set in honour of Mandelbrot.


          The mathematicians Heinz-Otto Peitgen and Peter Richter became well-known for promoting the set with glossy photographs, books, and a touring gallery.


          The cover article of the August 1985 Scientific American featured an image created by Mandelbrot, Peitgen, and Hubbard.


          The work of Douady and Hubbard coincided with a huge increase in interest in complex dynamics and abstract mathematics, and the study of the Mandelbrot set has been a centerpiece of this field ever since. An exhaustive list of all the mathematicians who have contributed to the understanding of this set since then is beyond the scope of this article, but such a list would notably include Mikhail Lyubich, , Curt McMullen, John Milnor, Mitsuhiro Shishikura, and Jean-Christophe Yoccoz.


          


          Formal definition


          The Mandelbrot set M is defined by a family of complex quadratic polynomials


          
            	[image: P_c:\mathbb C\to\mathbb C]

          


          given by


          
            	[image: P_c:z\mapsto z^2 + c],

          


          where c is a complex parameter. For each c, one considers the behaviour of the sequence [image: (0, P_c(0), P_c(P_c(0)), P_c(P_c(P_c(0))), \ldots)] obtained by iterating Pc(z) starting at critical point [image: z = 0\,], which either escapes to infinity or stays within a disk of some finite radius. The Mandelbrot set is defined as the set of all points c such that the above sequence does not escape to infinity.


          
            [image: A mathematician's depiction of the Mandelbrot set M, a point c is coloured black if it belongs to the set, and white if not. Re[c] and Im[c] denote the real and imaginary parts of c.]

            
              A mathematician's depiction of the Mandelbrot set M, a point c is coloured black if it belongs to the set, and white if not. Re[c] and Im[c] denote the real and imaginary parts of c.
            

          


          More formally, if [image: P_c^{\circ n}(z)] denotes the nth iterate of Pc(z) (i.e. Pc(z) composed with itself n times), the Mandelbrot set is the subset of the complex plane given by


          
            	[image: M = \left\{c\in \mathbb C: \sup_{n\in \mathbb N}|P_c^{\circ n}(0)| < \infin\right\}.]

          


          Mathematically, the Mandelbrot set is just a set of complex numbers. A given complex number c either belongs to M or it does not. A picture of the Mandelbrot set can be made by colouring all the points c which belong to M black, and all other points white. The more colourful pictures usually seen are generated by colouring points not in the set according to how quickly or slowly the sequence [image: |P_c^{\circ n}(0)|] diverges to infinity. See the section on computer drawings below for more details.


          The Mandelbrot set can also be defined as the connectedness locus of the family of polynomials Pc(z). That is, it is the subset of the complex plane consisting of those parameters c for which the Julia set of Pc is connected.


          


          Basic properties


          The Mandelbrot set is a compact set, contained in the closed disk of radius 2 around the origin. In fact, a point c belongs to the Mandelbrot set if and only if [image: |P_c^{\circ n}(0)|\leq 2] for all [image: n\geq 0]. In other words, if the absolute value of [image: P_c^{\circ n}(0)] ever becomes larger than 2, the sequence will escape to infinity.


          
            [image: Correspondence between the mandelbrot set and the logistic map]

            
              Correspondence between the mandelbrot set and the logistic map
            

          


          The intersection of M with the real axis is precisely the interval [image: [-2 , 0.25]\,]. The parameters along this interval can be put in one-to-one correspondence with those of the real logistic family,


          
            	[image: z\mapsto \lambda z(1-z),\quad \lambda\in[1,4].\,]

          


          The correspondence is given by


          
            	[image: c = \frac{1-(\lambda-1)^2}{4}.]

          


          In fact, this gives a correspondence between the entire parameter space of the logistic family and that of the Mandelbrot set.


          The area of the Mandelbrot set is estimated to be 1.506 591 77  0.000 000 08.


          Douady and Hubbard have shown that the Mandelbrot set is connected. In fact, they constructed an explicit conformal isomorphism between the complement of the Mandelbrot set and the complement of the closed unit disk. Mandelbrot had originally conjectured that the Mandelbrot set is disconnected. This conjecture was based on computer pictures generated by programs which are unable to detect the thin filaments connecting different parts of M. Upon further experiments, he revised his conjecture, deciding that M should be connected.


          The dynamical formula for the uniformisation of the complement of the Mandelbrot set, arising from Douady and Hubbard's proof of the connectedness of M, gives rise to external rays of the Mandelbrot set. These rays can be used to study the Mandelbrot set in combinatorial terms and form the backbone of the Yoccoz parapuzzle.


          The boundary of the Mandelbrot set is exactly the bifurcation locus of the quadratic family; that is, the set of parameters c for which the dynamics changes abruptly under small changes of c. It can be constructed as the limit set of a sequence of plane algebraic curves, the Mandelbrot curves, of the general type known as polynomial lemniscates. The Mandelbrot curves are defined by setting p0=z, pn=pn-12+z, and then interpreting the set of points |pn(z)|=1 in the complex plane as a curve in the real Cartesian plane of degree 2n+1 in x and y.


          


          Other properties


          


          The main cardioid and period bulbs


          
            [image: Periods of hyperbolic components]

            
              Periods of hyperbolic components
            

          


          Upon looking at a picture of the Mandelbrot set, one immediately notices the large cardioid-shaped region in the centre. This main cardioid is the region of parameters c for which Pc has an attracting fixed point. It consists of all parameters of the form


          
            	[image:  c = \frac{1-(\mu-1)^2}{4}]

          


          for some [image: \mu\,] in the open unit disk.


          To the left of the main cardioid, attached to it at the point c =  3 / 4, a circular-shaped bulb is visible. This bulb consists of those parameters [image: c\,] for which Pc has an attracting cycle of period 2. This set of parameters is an actual circle, namely that of radius 1/4 around -1.


          There are infinitely many other bulbs tangent to the main cardioid: for every rational number [image: \frac{p}{q}], with p and q coprime, there is such a bulb that is tangent at the parameter


          
            	[image:  c_{\frac{p}{q}} = \frac{1 - \left(e^{2\pi i \frac{p}{q}}-1\right)^2}{4}.]

          


          
            [image: Attracting cycle in 2/5-bulb plotted over Julia set (animation)]

            
              Attracting cycle in 2/5-bulb plotted over Julia set (animation)
            

          


          This bulb is called the [image: \frac{p}{q}]-bulb of the Mandelbrot set. It consists of parameters which have an attracting cycle of period q and combinatorial rotation number [image: \frac{p}{q}]. More precisely, the q periodic Fatou components containing the attracting cycle all touch at a common point (commonly called the [image: \alpha\,]-fixed point). If we label these components [image: U_0,\dots,U_{q-1}] in counterclockwise orientation, then Pc maps the component Uj to the component [image: U_{j+p\,(\operatorname{mod} q)}].


          
            [image: Attracting cycles and Julia sets for parameters in the 1/2, 3/7, 2/5, 1/3, 1/4, and 1/5 bulbs]

            
              Attracting cycles and Julia sets for parameters in the 1/2, 3/7, 2/5, 1/3, 1/4, and 1/5 bulbs
            

          


          The change of behaviour occurring at [image: c_{\frac{p}{q}}] is known as a bifurcation: the attracting fixed point "collides" with a repelling period q-cycle. As we pass through the bifurcation parameter into the [image: \frac{p}{q}]-bulb, the attracting fixed point turns into a repelling fixed point (the -fixed point), and the period q-cycle becomes attracting.


          


          Hyperbolic components


          All the bulbs we encountered in the previous section were interior components of the Mandelbrot set in which the maps [image: P_c\,] have an attracting periodic cycle. Such components are called hyperbolic components.


          It is conjectured that these are the only interior regions of M. This problem, known as density of hyperbolicity, may be the most important open problem in the field of complex dynamics. Hypothetical non-hyperbolic components of the Mandelbrot set are often referred to as "queer" components.


          For real quadratic polynomials, this question was answered positively in the 1990s independently by Lyubich and by Graczyk and Świątek. (Note that hyperbolic components intersecting the real axis correspond exactly to periodic windows in the Feigenbaum diagram. So this result states that such windows exist near every parameter in the diagram.)


          Not every hyperbolic component can be reached by a sequence of direct bifurcations from the main cardioid of the Mandelbrot set. However, such a component can be reached by a sequence of direct bifurcations from the main cardioid of a little Mandelbrot copy (see below).


          


          Local connectivity


          It is conjectured that the Mandelbrot set is locally connected. This famous conjecture is known as MLC (for Mandelbrot Locally Connected). By the work of Adrien Douady and John H. Hubbard, this conjecture would result in a simple abstract "pinched disk" model of the Mandelbrot set. In particular, it would imply the important hyperbolicity conjecture mentioned above.


          The celebrated work of Jean-Christophe Yoccoz established local connectivity of the Mandelbrot set at all finitely-renormalizable parameters; that is, roughly speaking those which are contained only in finitely many small Mandelbrot copies. Since then, local connectivity has been proved at many other points of M, but the full conjecture is still open.


          


          Self-similarity


          
            [image: Self similarity in the Mandelbrot set shown by zooming on a round feature while panning in the negative-X direction. The display center pans from (-1,0) to (-1.31,0) while the view magnifies from .5 x .5 to .12 x .12 to approximate the Feigenbaum ratio δ.]

            
              Self similarity in the Mandelbrot set shown by zooming on a round feature while panning in the negative-X direction. The display centre pans from (-1,0) to (-1.31,0) while the view magnifies from .5 x .5 to .12 x .12 to approximate the Feigenbaum ratio .
            

          


          
            [image: Self-similarity around Misiurewicz point -.1011 + .9563i.]

            
              Self-similarity around Misiurewicz point -.1011 + .9563i.
            

          


          The Mandelbrot set is self-similar under magnification in the neighborhoods of the Misiurewicz points. It is also conjectured to be self-similar around generalized Feigenbaum points (e.g. -1.401155 or -.1528 + 1.0397i), in the sense of converging to a limit set.


          
            [image: Quasi-self-similarity in the Mandelbrot set]

            
              Quasi-self-similarity in the Mandelbrot set
            

          


          The Mandelbrot set in general is not strictly self-similar but it is quasi-self-similar, as small slightly different versions of itself can be found at arbitrarily small scales.

          



          The little copies of the Mandelbrot set are all slightly different, mostly because of the thin threads connecting them to the main body of the set.


          


          Further results


          The Hausdorff dimension of the boundary of the Mandelbrot set equals 2 as determined by a result of Mitsuhiro Shishikura. It is not known whether the boundary of the Mandelbrot set has positive planar Lebesgue measure.


          In the Blum-Shub-Smale model of real computation, the Mandelbrot set is not computable, but its complement is computably enumerable. However, many simple objects (e.g., the graph of exponentiation) are also not computable in the BSS model. At present it is unknown whether the Mandelbrot set is computable in models of real computation based on computable analysis, which correspond more closely to the intuitive notion of "plotting the set by a computer." Hertling has shown that the Mandelbrot set is computable in this model if the hyperbolicity conjecture is true.


          


          Relationship with Julia sets


          
            [image: An "embedded Julia set"]

            
              An "embedded Julia set"
            

          


          As a consequence of the definition of the Mandelbrot set, there is a close correspondence between the geometry of the Mandelbrot set at a given point and the structure of the corresponding Julia set.


          This principle is exploited in virtually all deep results on the Mandelbrot set. For example, Shishikura proves that, for a dense set of parameters in the boundary of the Mandelbrot set, the Julia set has Hausdorff dimension two, and then transfers this information to the parameter plane. Similarly, Yoccoz first proves the local connectivity of Julia sets, before establishing it for the Mandelbrot set at the corresponding parameters. Adrien Douady phrases this principle as


          
            Plough in the dynamical plane, and harvest in parameter space.

          


          


          Geometry


          
            [image: cycle periods and antennae]

            
              cycle periods and antennae
            

          


          Recall that, for every rational number [image: \frac{p}{q}], where p and q are relatively prime, there is a hyperbolic component of period q bifurcating from the main cardioid. The part of the Mandelbrot set connected to the main cardioid at this bifurcation point is called the p/q-limb. Computer experiments suggest that the diameter of the limb tends to zero like [image: \frac{1}{q^2}]. The best current estimate known is the famous Yoccoz-inequality, which states that the size tends to zero like [image: \frac{1}{q}].


          A period q-limb will have q  1 "antennae" at the top of its limb. We can thus determine the period of a given bulb by counting these antennas.


          


          Generalizations


          Sometimes the connectedness loci of families other than the quadratic family are also referred to as the Mandelbrot sets of these families.


          The connectedness loci of the unicritical polynomial families [image: f_c = z^d + c\,] for d > 2 are often called Multibrot sets.


          
            [image: Multibrot sets of degrees 3 and 4]

            
              Multibrot sets of degrees 3 and 4
            

          


          For general families of holomorphic functions, the boundary of the Mandelbrot set generalizes to the bifurcation locus, which is a natural object to study even when the connectedness locus is not useful.


          It is also possible to consider similar constructions in the study of non-analytic mappings. Of particular interest is the tricorn, the connectedness locus of the anti-holomorphic family


          
            	[image:  z \mapsto \bar{z}^2 + c.\,]

          


          The tricorn (also sometimes called the Mandelbar set) was encountered by Milnor in his study of parameter slices of real cubic polynomials. It is not locally connected. This property is inherited by the connectedness locus of real cubic polynomials.


          



          


          Computer drawings


          
            [image: Buddhabrot method]

            
              Buddhabrot method
            

          


          
            [image: Still image of a movie of increasing magnification on 0.001643721971153 + 0.822467633298876i]

            
              Still image of a movie of increasing magnification on 0.001643721971153 + 0.822467633298876i
            

          


          Algorithms:


          
            	Escape time algorithm

              
                	boolean version ( draws M-set and its exterior using 2 colours ) = Mandelbrot algorithm


                	discrete (integer) version = level set method ( LSM/M ); draws Mandelbrot set and colour bands in its exterior


                	continuous version


                	level curves version = draws lemniscates of Mandelbrot set = boundaries of Level Sets


                	decomposition of exterior of Mandelbrot set

              

            


            	complex potential

              
                	Hubbard-Douady (real) potential of Mandelbrot set (CPM/M) - radial part of complex potential


                	external angle of Mandelbrot set - angular part of complex potential


                	abstract M-set

              

            


            	Distance estimation method for Mandelbrot set

              
                	exterior distance estimation= Milnor algorithm (DEM/M)


                	interior distance estimation

              

            


            	algorithm used to explore interior of Mandelbrot set

              
                	period of hyperbolic components


                	multiplier of periodic orbit ( internal rays(angle) and intenal radius )


                	bof61 and bof60

              

            

          


          Every algorithm can be implemented in sequential or parallel version. Mirror symmetry can be used to speed-up calculations.


          


          Escape time algorithm


          The simplest algorithm for generating a representation of the Mandelbrot set is known as the "escape time" algorithm. A repeating calculation is performed for each x, y point in the plot area and based on the behaviour of that calculation, a colour is chosen for that pixel.


          The x and y location of each point are used as starting values in a repeating, or iterating calculation (described in detail below). The result of each iteration is used as the starting values for the next. The values are checked during each iteration to see if they have reached a critical 'escape' condition. If that condition is reached, the calculation is stopped, the pixel is drawn, and the next x, y point is examined. For some starting values, escape occurs quickly, after only a small number of iterations. For other starting values, it may take hundreds or thousands of iterations to escape. For values within the Mandelbrot set, escape will never occur. The programmer or user must choose how much iteration, or 'depth,' they wish to examine. The higher the maximum number of iterations, the more detail and subtlety emerge in the final image, but the longer time it will take to calculate the picture.


          The colour of each point represents how quickly the values reached the escape point. Often black is used to show values that fail to escape before the iteration limit, and gradually brighter colours are used for points that escape. This gives a visual representation of how many cycles were required before reaching the escape condition.


          


          For programmers


          The definition of the Mandelbrot set, together with its basic properties, suggests a simple algorithm for drawing a picture of the Mandelbrot set. The region of the complex plane we are considering is subdivided into a certain number of pixels. To colour any such pixel, let [image: c\,] be the midpoint of that pixel. We now iterate the critical value [image: c\,] under [image: P_c\,], checking at each step whether the orbit point has modulus larger than 2.


          If this is the case, we know that the midpoint does not belong to the Mandelbrot set, and we colour our pixel. (Either we colour it white to get the simple mathematical image or colour it according to the number of iterations used to get the well-known colourful images). Otherwise, we keep iterating for a certain (large, but fixed) number of steps, after which we decide that our parameter is "probably" in the Mandelbrot set, or at least very close to it, and colour the pixel black.


          In pseudocode, this algorithm would look as follows.

          
For each pixel on the screen do:
{
 x = x0 = x co-ordinate of pixel
 y = y0 = y co-ordinate of pixel

 iteration = 0
 max_iteration = 1000
 
 while ( x*x + y*y <= (2*2) AND iteration < max_iteration ) 
 {

 xtemp = x*x - y*y + x0
 y = 2*x*y + y0

 x = xtemp

 iteration = iteration + 1
 }
 
 if ( iteration == max_iteration ) 
 then 
 colour = black
 else 
 colour = iteration

 plot(x0,y0,colour)
}



          where, relating the pseudocode to [image: c\, , z\, ] and [image: P_c\,]:


          
            	z = x + iy


            	z2 = x2 + i2xy  y2


            	c = x0 + iy0

          


          and so, as can be seen in the pseudocode in the computation of x and y:


          
            	x = Re(z2 + c) = x2  y2 + x0 and y = Im(z2 + c) = 2xy + y0

          


          To get colourful images of the set, the assignment of a colour to each value of the number of executed iterations can be made using one of a variety of functions (linear, exponential, etc). One practical way to do it, without slowing down the calculations, is to use the number of executed iterations as an entry to a look-up colour palette table initialized at startup. If the colour table has, for instance, 500 entries, then you can use n mod 500, where n is the number of iterations, to select the colour to use. You can initialize the colour palette matrix in various different ways, depending on what special feature of the escape behaviour you want to emphasize graphically.


          


          Continuous (smooth) coloring


          
            [image: This image was rendered with the Escape Time Algorithm. Notice the very obvious "bands" of color.]

            
              This image was rendered with the Escape Time Algorithm. Notice the very obvious "bands" of colour.
            

          


          
            [image: This image was rendered with the Normalized Iteration Count Algorithm. Notice the bands of color have been replaced by a smooth gradient.]

            
              This image was rendered with the Normalized Iteration Count Algorithm. Notice the bands of colour have been replaced by a smooth gradient.
            

          


          
            [image: Another example of the Normalized Iteration Count Algorithm. Notice that there is no banding effect; all of the colors flow into each other. Also, the colors take on the same pattern that would be observed if the Escape Time Algorithm was used.]

            
              Another example of the Normalized Iteration Count Algorithm. Notice that there is no banding effect; all of the colors flow into each other. Also, the colors take on the same pattern that would be observed if the Escape Time Algorithm was used.
            

          


          The Escape Time Algorithm is popular for its simplicity. However, it creates bands of colour, which can detract from an image's value. This can be fixed using the Normalized Iteration Count Algorithm, which provides a smooth transition of colors between iterations. The equation is


          [image: n+\frac{\ln(2\ln(B))-\ln(\ln(|z|))}{\ln(P)}]


          where n is the number of iterations for z, B is the bailout radius (it is normally 2 for a Mandelbrot set, but it can be changed), and P is the power for which z is raised to in the Mandelbrot set equation (zn+1=znP+c, P is generally 2). Another equation for this is


          [image: n+1-\frac{\ln(\ln(|z|))}{\ln(2)}.]


          Note that this new equation is simpler than the first, but it only works for Mandelbrot sets with a bailout radius of 2 and a power of 2.

          While this algorithm is relatively simple to implement (using either equation), there are a few things that need to be taken into consideration. First, the two equations return a continuous stream of numbers. However, it is up to you to decide on how the return values will be converted into a colour. Some type of method for casting these numbers onto a gradient should be developed. Second, it is recommended that a few extra iterations are done so that z can grow. If you stop iterating as soon as z escapes, there is the possibility that the smoothing algorithm will not work.


          


          Distance estimates


          One can compute distance from point c ( in exterior or interior ) to nearest point on the boundary of Mandelbrot set.


          


          Exterior distance estimation


          The proof of the connectedness of the Mandelbrot set in fact gives a formula for the uniformizing map of the complement of M (and the derivative of this map). By the Koebe 1/4 theorem, one can then estimate the distance between the mid-point of our pixel and the Mandelbrot set up to a factor of 4.


          In other words, provided that the maximal number of iterations is sufficiently high, one obtains a picture of the Mandelbrot set with the following properties:


          
            	Every pixel which contains a point of the Mandelbrot set is coloured black.


            	Every pixel which is colored black is close to the Mandelbrot set.

          


          
            [image: Exterior distance estimate may be used to color whole complement of Mandelbrot set]

            
              Exterior distance estimate may be used to colour whole complement of Mandelbrot set
            

          


          The distance estimate of a pixel c (a complex number) from the Mandelbrot set is given by


          [image: b=\lim_{n \to \infty} 2\cdot\ln(\mid{P_c^{\circ n}(c)}\mid)\cdot\frac{\mid{P_c^{\circ n}(c)}\mid}{\mid\frac{\partial}{\partial{c}} P_c^{\circ n}(c)\mid}]


          where


          
            	[image: P_c(z) \,] stands for complex quadratic polynomial


            	[image: P_c^{\circ n}(c)] stands for n iterations of [image: P_c(z) \to z] or [image: z^2 + c \to z], starting with z=c: [image: P_c^{\circ 0}(c) = c], [image: P_c^{\circ n+1}(c) = P_c^{\circ n}(c)^2 + c];


            	[image: \frac{\partial}{\partial{c}} P_c^{\circ n}(c)] is the derivative of [image: P_c^{\circ n}(c)] with respect to c. This derivative can be found by starting with [image: \frac{\partial}{\partial{c}} P_c^{\circ 0}(c) = 1] and then [image: \frac{\partial}{\partial{c}} P_c^{\circ n+1}(c) = 2\cdot{}P_c^{\circ n}(c)\cdot\frac{\partial}{\partial{c}} P_c^{\circ n}(c) + 1]. This can easily be verified by using the chain rule for the derivative.

          


          From a mathematician's point of view, this formula only works in limit where n goes to infinity, but very reasonable estimates can be found with just a few additional iterations after the main loop exits.


          Once b is found, by the Koebe 1/4-theorem, we know there's no point of the Mandelbrot set with distance from c smaller than b/4.


          


          Interior distance estimation


          
            [image: Pixels colored according to the estimated interior distance]

            
              Pixels colored according to the estimated interior distance
            

          


          It is also possible to estimate the distance of a limitly periodic (i.e., inner) point to the boundary of the Mandelbrot set. The estimate is given by [image: b=\frac{1-\mid{\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0)}\mid^2} {\mid{\frac{\partial}{\partial{c}}\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0) + \frac{\partial}{\partial{z}}\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0) \frac{\frac{\partial}{\partial{c}}P_c^{\circ p}(z_0)} {1-\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0)}}\mid}]


          where


          
            	p is the period,


            	c is the point to be estimated,


            	Pc(z) is the complex quadratic polynomial Pc(z) = z2 + c


            	[image: P_c^{\circ p}(z_0)] is p compositions of [image: P_c(z) \to z], starting with [image: P_c^{\circ 0}(z) = z_0]


            	z0 is any of the p points that make the attractor of the iterations of [image: P_c(z) \to z] starting with [image: P_c^{\circ 0}(z) = c]; z0 satisfies [image: z_0 = P_c^{\circ p}(z_0)],


            	[image: \frac{\partial}{\partial{c}}\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0)], [image: \frac{\partial}{\partial{z}}\frac{\partial}{\partial{z}}P_c^{\circ p}(z_0)], [image: \frac{\partial}{\partial{c}}P_c^{\circ p}(z_0)] and [image: \frac{\partial}{\partial{z}}P_c^{\circ p}(z_0)] are various derivatives of [image: P_c^{\circ p}(z)], evaluated at z0.

          


          Given p and z0, [image: P_c^{\circ p}(z_0)] and its derivatives can be evaluated by:


          
            	[image: \begin{align} \frac{\partial}{\partial{c}}\frac{\partial}{\partial{z}}P_c^{\circ 0}(z_0) = & 0 \ \frac{\partial}{\partial{z}}\frac{\partial}{\partial{z}}P_c^{\circ 0}(z_0) = & 0 \ \frac{\partial}{\partial{c}}P_c^{\circ 0}(z_0) = & 0 \ \frac{\partial}{\partial{z}}P_c^{\circ 0}(z_0) = & 1 \ P_c^{\circ 0}(z_0) = & z_0\end{align}]


            	[image: \begin{align} \frac{\partial}{\partial{c}}\frac{\partial}{\partial{z}}P_c^{\circ n+1}(z_0) & = 2\cdot(\frac{\partial}{\partial{c}}P_c^{\circ n}(z_0) \cdot\frac{\partial}{\partial{z}}P_c^{\circ n}(z_0) + P_c^{\circ n}(z_0)\cdot\frac{\partial}{\partial{c}}\frac{\partial}{\partial{z}}P_c^{\circ n}(z_0)) \ \frac{\partial}{\partial{z}}\frac{\partial}{\partial{z}}P_c^{\circ n+1}(z_0) & = 2\cdot(\frac{\partial}{\partial{z}}P_c^{\circ n}(z_0)^2 + P_c^{\circ n}(z_0)\cdot \frac{\partial}{\partial{z}}\frac{\partial}{\partial{z}}P_c^{\circ n}(z_0)) \ \frac{\partial}{\partial{c}}P_c^{\circ n+1}(z_0) & = 2\cdot P_c^{\circ n}(z_0)\cdot\frac{\partial}{\partial{c}}P_c^{\circ n}(z_0) + 1 \ \frac{\partial}{\partial{z}}P_c^{\circ n+1}(z_0) & = 2\cdot P_c^{\circ n}(z_0)\cdot\frac{\partial}{\partial{z}}P_c^{\circ n}(z_0) \ P_c^{\circ n+1}(z_0) & = P_c^{\circ n}(z_0)^2 + c\end{align}].

          


          Analogous to the exterior case, once b is found, we know that all points within the distance of b/4 from c are inside the Mandelbrot set.


          There are two practical problems with the interior distance estimate: first, we need to find z0 precisely, and second, we need to find p precisely. The problem with z0 is that the convergence to z0 by iterating Pc(z) requires, theoretically, an infinite number of operations. The problem with period is that, sometimes, due to rounding errors, a period is falsely identified to be an integer multiple of the real period (e.g., a period of 86 is detected, while the real period is only 43=86/2). In such case, the distance is overestimated, i.e., the reported radius could contain points outside the Mandelbrot set.


          
            [image: 3D view: smallest absolute value of the orbit of the interior points of the Mandelbrot set]

            
              3D view: smallest absolute value of the orbit of the interior points of the Mandelbrot set
            

          


          


          Optimizations


          One way to improve calculations is to find out beforehand whether the given point lies within the cardioid or in the period-2 bulb.


          To prevent having to do huge numbers of iterations for other points in the set, one can do "periodicity checking"which means check if a point reached in iterating a pixel has been reached before. If so, the pixel cannot diverge, and must be in the set. This is most relevant for fixed-point calculations, where there is a relatively high chance of such periodicitya full floating-point (or higher-accuracy) implementation would rarely go into such a period.


          Periodicity checking is, of course, a trade-off: The need to remember points costs memory and data management instructions, whereas it saves computational instructions


          
            Retrieved from " http://en.wikipedia.org/wiki/Mandelbrot_set"
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              	General
            


            
              	Name, symbol, number

              	manganese, Mn, 25
            


            
              	Chemical series

              	transition metals
            


            
              	Group, period, block

              	7, 4, d
            


            
              	Appearance

              	silvery metallic

              [image: ]
            


            
              	Standard atomic weight

              	54.938045 (5)gmol1
            


            
              	Electron configuration

              	[Ar] 4s2 3d5
            


            
              	Electrons per shell

              	2, 8, 13, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	7.21 gcm3
            


            
              	Liquid density at m.p.

              	5.95 gcm3
            


            
              	Melting point

              	1519 K

              (1246 C, 2275 F)
            


            
              	Boiling point

              	2334 K

              (2061  C, 3742  F)
            


            
              	Heat of fusion

              	12.91 kJmol1
            


            
              	Heat of vaporization

              	221 kJmol1
            


            
              	Specific heat capacity

              	(25 C) 26.32 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P/Pa

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T/K

                    	1228

                    	1347

                    	1493

                    	1691

                    	1955

                    	2333
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic A12
            


            
              	Oxidation states

              	7, 6, 5 , 4, 3, 2, 1

              (oxides: acidic, basic or amphoteric

              depending on the oxidation state)
            


            
              	Electronegativity

              	1.55 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 717.3 kJmol1
            


            
              	2nd: 1509.0 kJmol1
            


            
              	3rd: 3248 kJmol1
            


            
              	Atomic radius

              	140 pm
            


            
              	Atomic radius (calc.)

              	161 pm
            


            
              	Covalent radius

              	139 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	paramagnetic
            


            
              	Electrical resistivity

              	(20C) 1.44 m
            


            
              	Thermal conductivity

              	(300 K) 7.81Wm1K1
            


            
              	Thermal expansion

              	(25 C) 21.7 mm1K1
            


            
              	Speed of sound (thin rod)

              	(20 C) 5150 m/s
            


            
              	Young's modulus

              	198 GPa
            


            
              	Bulk modulus

              	120 GPa
            


            
              	Mohs hardness

              	6.0
            


            
              	Brinell hardness

              	196 MPa
            


            
              	CAS registry number

              	7439-96-5
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of manganese
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	52Mn

                    	syn

                    	5.591 d

                    	

                    	-

                    	52Cr
                  


                  
                    	+

                    	0.575

                    	52Cr
                  


                  
                    	

                    	0.7, 0.9, 1.4

                    	-
                  


                  
                    	53Mn

                    	syn

                    	3.74 106 y

                    	

                    	-

                    	53Cr
                  


                  
                    	54Mn

                    	syn

                    	312.3 d

                    	

                    	-

                    	54Cr
                  


                  
                    	

                    	0.834

                    	-
                  


                  
                    	55Mn

                    	100%

                    	55Mn is stable with 30 neutrons
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          Manganese (pronounced /ˈmŋgəniːz/) is a chemical element that has the symbol Mn and atomic number 25. It is found as the free element in nature (often in combination with iron), and in many minerals. The free element is a metal with important industrial metal alloy uses. Manganese ions are variously colored, and are used industrially as pigments and as oxidation chemicals. Manganese (II) ions function as cofactors for a number of enzymes and the element is thus a required trace mineral for all known living organisms.


          


          Notable chemical characteristics


          
            [image: Manganese]

            
              Manganese
            

          


          Manganese is a gray-white metal resembling iron. It is a hard metal and is very brittle, fusible with difficulty, but easily oxidized. Manganese metal and its common ions are paramagnetic. This means that, while manganese metal does not form a permanent magnet, it does exhibit strong magnetic properties in the presence of an external magnetic field.


          The most common oxidation states of manganese are +2, +3, +4, +6 and +7, though oxidation states from +1 to +7 are observed. Mn2+ often competes with Mg2+ in biological systems, and manganese compounds where manganese is in oxidation state +7 are powerful oxidizing agents.


          


          Industrially important compounds


          Methylcyclopentadienyl manganese tricarbonyl is used as an additive in unleaded gasoline to boost octane rating and reduce engine knocking. The manganese in this unusual organometalic compound is in the +1 oxidation state.


          The most stable oxidation state for manganese is +2, which has a pink to red colour, and many manganese(II) compounds are known, such as manganese(II) sulfate (MnSO4) and manganese(II) chloride (MnCl2). This oxidation state is also seen in the mineral rhodochrosite, ( manganese(II) carbonate). The +2 oxidation state is the state use in living organisms for essential functions; all of the other states are much more toxic.


          The +3 oxidation state is known, in compounds such as manganese(III) acetate, but these are quite powerful oxidizing agents.


          Manganese(IV) oxide (manganese dioxide, MnO2) is used as a reagent in organic chemistry for the oxidation of benzylic alcohols (i.e. adjacent to an aromatic ring). Manganese dioxide has been used since antiquity to oxidatively neutralize the greenish tinge in glass caused by trace amounts of iron contamination. MnO2 is also used in the manufacture of oxygen and chlorine, and in drying black paints. In some preparations it is a brown pigment that can be used to make paint and is a constituent of natural umber.


          Manganese(IV) oxide was used in the original type of dry cell battery as an electron acceptor from zinc, and is the blackish material found when opening carbon-zinc type flashlight cells. The same material also functions in newer alkaline batteries (usually battery cells), which use the same basic reaction, but a different electrolyte mixture.


          Manganese phosphating is used as a treatment for rust and corrosion prevention on steel.


          Permanganate (+7 oxidation state) manganese compounds are purple, and can color glass an amethyst colour. Potassium permanganate, sodium permanganate and barium permanganate are all potent oxidizers. Potassium permanganate, also called Condy's crystals, is a commonly used laboratory reagent because of its oxidizing properties and finds use as a topical medicine (for example, in the treatment of fish diseases). Solutions of potassium permanganate were among the first stains and fixatives to be used in the preparation of biological cells and tissues for electron microscopy.


          Substitutes: Manganese has no satisfactory substitute in its major applications, which are related to metallurgical alloy use. In minor applications, (e.g., manganese phosphating), zinc and sometimes vanadium are viable substitutes. In disposable battery manufacture, standard and alkaline cells using manganese will probably eventually be mostly replaced with lithium battery technology.


          The overall level and nature of manganese use in the United States is expected to remain about the same in the near term. No practical technologies exist for replacing manganese with other materials or for using domestic deposits or other accumulations to reduce the complete dependence of the United States on other countries for manganese ore.


          


          Metal alloys


          
            [image: The Pourbaix diagram for manganese in pure water, perchloric acid or sodium hydroxide]

            
              The Pourbaix diagram for manganese in pure water, perchloric acid or sodium hydroxide
            

          


          Manganese is essential to iron and steel production by virtue of its sulfur-fixing, deoxidizing, and alloying properties. Steelmaking, including its ironmaking component, has accounted for most manganese demand, presently in the range of 85% to 90% of the total demand. Among a variety of other uses, manganese is a key component of low-cost stainless steel formulations and certain widely used aluminium alloys.


          The metal is very occasionally used in coins; the only United States coins to use manganese were the "wartime" nickel from 19421945, and, since 2000, dollar coins. The EU uses manganese in 1 and 2 Euro coins, due to greater and cheaper availability.


          


          History


          The origin of the name manganese is complex. In ancient times, two black minerals from Magnesia in what is now modern Greece were both called magnes, but were thought to differ in gender. The male magnes attracted iron, and was the iron ore we now know as loadstone or magnetite, and which probably gave us the term magnet. The female magnes ore did not attract iron, but was used to decolorize glass. This feminine magnes was later called magnesia, known now in modern times as pyrolusite or manganese dioxide. This mineral is never magnetic (although manganese itself is paramagnetic). In the 16th century, the latter compound was called manganesum (note the two n's instead of one) by glassmakers, possibly as a corruption of two words since alchemists and glassmakers eventually had to differentiate a magnesia negra (the black ore) from magnesia alba (a white ore, also from Magnesia, also useful in glassmaking). Mercati called magnesia negra Manganesa, and finally the metal isolated from it became known as manganese (German: Mangan). The name magnesia eventually was then used to refer only to the white magnesia alba (magnesium oxide), which provided the name magnesium for that free element, when it was eventually isolated, much later.


          Manganese compounds were in use in prehistoric times; paints that were pigmented with manganese dioxide can be traced back 17,000 years. The Egyptians and Romans used manganese compounds in glass-making, to either remove color from glass or add colour to it. Manganese can be found in the iron ores used by the Spartans. Some speculate that the exceptional hardness of Spartan steels derives from the inadvertent production of an iron-manganese alloy.


          In the 17th century, German chemist Johann Glauber first produced permanganate, a useful laboratory reagent (although some people believe that it was discovered by Ignites Kaim in 1770). By the mid-18th century, manganese dioxide was in use in the manufacture of chlorine (which it produces when mixed with hydrochloric acid, or commercially with a mixture of dilute sulfuric acid and sodium chloride). The Swedish chemist Scheele was the first to recognize that manganese was an element, and his colleague, Johan Gottlieb Gahn, isolated the pure element in 1774 by reduction of the dioxide with carbon. Around the beginning of the 19th century, scientists began exploring the use of manganese in steelmaking, with patents being granted for its use at the time. In 1816, it was noted that adding manganese to iron made it harder, without making it any more brittle. In 1837, British academic James Couper noted an association between heavy exposure to manganese in mines with a form of Parkinson's Disease. In 1912, manganese phosphating electrochemical conversion coatings for protecting firearms against rust and corrosion were patented in the United States, and have seen widespread use ever since.


          In the 20th century, manganese dioxide has seen wide commercial use as the chief cathodic material for commercial disposable dry cells and dry batteries of both the standard (carbon-zinc) and alkaline type.


          


          Biological role


          Manganese is an essential trace nutrient in all forms of life.


          The classes of enzymes that have manganese cofactors are very broad and include such classes as oxidoreductases, transferases, hydrolases, lyases, isomerases, ligases, lectins, and integrins. The reverse transcriptases of many retroviruses (though not lentiviruses such as HIV) contain manganese. The best known manganese-containing polypeptides may be arginase, the diphtheria toxin, and Mn-containing superoxide dismutase ( Mn-SOD).


          Mn-SOD is the type of SOD present in eukaryotic mitochondria, and also in most bacteria (this fact is in keeping with the bacterial-origin theory of mitochondria). The Mn-SOD enzyme is probably one of the most ancient, for nearly all organisms living in the presence of oxygen use it to deal with the toxic effects of superoxide, formed from the 1-electron reduction of dioxygen. Exceptions include a few kinds of bacteria such as Lactobacillus plantarum and related lactobacilli, which use a different non-enzymatic mechanism, involving manganese (Mn2+) ions complexed with polyphosphate directly for this task, indicating how this function possibly evolved in aerobic life.


          Manganese is also important in photosynthetic oxygen evolution in chloroplasts in plants, which are also evolutionarily of bacterial origin. The oxygen evolving complex (OEC), a water-oxidizing enzyme contained in chloroplast membrane, and which is involved in the terminal photooxidation of water during the light reactions of photosynthesis, has a metalloenzyme core containing four atoms of manganese For this reason, most broad-spectrum plant fertilizers contain manganese.


          


          Occurrence


          
            [image: Manganese ore]

            
              Manganese ore
            

          


          Manganese occurs principally as pyrolusite ( MnO2), psilomelane (Ba(Mn2+)(Mn4+)8O16(OH)4), and to a lesser extent as rhodochrosite ( MnCO3). Land-based resources are large but irregularly distributed; those of the United States are very low grade and have potentially high extraction costs. Over 80% of the known world manganese resources are found in South Africa and Ukraine. Other important manganese deposits are in China, Australia, Brazil, Gabon, India, and Mexico.


          
            [image: Psilomelane (manganese ore)]

            
              Psilomelane (manganese ore)
            

          


          US Import Sources (1998-2001): Manganese ore: Gabon, 70%; South Africa, 10%; Australia, 9%; Mexico, 5%; and other, 6%. Ferromanganese: South Africa, 47%; France, 22%; Mexico, 8%; Australia, 8%; and other, 15%. Manganese contained in all manganese imports: South Africa, 31%; Gabon, 21%; Australia, 13%; Mexico, 8%; and other, 27%.


          Manganese is mined in Burkina Faso and Gabon.


          Vast quantities of manganese exist in manganese nodules on the ocean floor. Attempts to find economically viable methods of harvesting manganese nodules were abandoned in the 1970s.


          


          Isotopes


          Naturally occurring manganese is composed of 1 stable isotope; 55Mn. 18 radioisotopes have been characterized with the most stable being 53Mn with a half-life of 3.7 million years, 54Mn with a half-life of 312.3 days, and 52Mn with a half-life of 5.591 days. All of the remaining radioactive isotopes have half lives that are less than 3 hours and the majority of these have half lives that are less than 1 minute. This element also has 3 meta states.


          Manganese is part of the iron group of elements which are thought to be synthesized in large stars shortly before supernova explosion. 53Mn decays to 53Cr with a half-life of 3.7 million years. Because of its relatively short half-life, 53Mn is an extinct radionuclide. Manganese isotopic contents are typically combined with chromium isotopic contents and have found application in isotope geology and radiometric dating. Mn-Cr isotopic ratios reinforce the evidence from 26Al and 107Pd for the early history of the solar system. Variations in 53Cr/52Cr and Mn/Cr ratios from several meteorites indicate an initial 53Mn/55Mn ratio that suggests Mn-Cr isotopic systematics must result from in-situ decay of 53Mn in differentiated planetary bodies. Hence 53Mn provides additional evidence for nucleosynthetic processes immediately before coalescence of the solar system.


          The isotopes of manganese range in atomic weight from 46 u (46Mn) to 65 u (65Mn). The primary decay mode before the most abundant stable isotope, 55Mn, is electron capture and the primary mode after is beta decay.


          


          Precautions


          Manganese compounds are less toxic than those of other widespread metals such as nickel and copper. Exposure to manganese dusts and fumes should not exceed the ceiling value of 5 mg/m3 even for short periods because of its toxicity level. Manganese poses a particular risk for children due to its propensity to bind to CH-7 receptors. Manganese poisoning has been linked to impaired motor skills and cognitive disorders.


          Acidic permanganate solutions will oxidize any organic material they come into contact with. The oxidation process can generate enough heat to ignite some organic substances.


          In 2005, a study suggested a possible link between manganese inhalation and central nervous system toxicity in rats. It is hypothesized that long-term exposure to the naturally occurring manganese in shower water puts up to 8.7 million Americans at risk.


          A form of neurodegeneration similar to Parkinson's Disease called " Manganism" has been linked to manganese exposure amongst miners and smelters since the early 19th Century. Allegations of inhalation-induced manganism have been made regarding the welding industry. Manganese exposure is regulated by Occupational Safety and Health Administration.
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                    	Plantae

                  


                  
                    	Phylum:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Sapindales

                  


                  
                    	Family:

                    	Anacardiaceae

                  


                  
                    	Genus:

                    	Mangifera

                    L.
                  

                

              
            


            
              	Species
            


            
              	
                More than 50 species; see listing

              
            

          


          Mangoes belong to the genus Mangifera, consisting of numerous species of tropical fruiting trees in the flowering plant family Anacardiaceae. The mango is indigenous to the Indian subcontinent and Southeast Asia. Cultivated in many tropical regions and distributed widely in the world, mango is one of the most popularly exploited fruits for food, juice, flavor, fragrance and colour. Its leaves are ritually used as floral decorations at weddings and religious ceremonies.


          


          Etymology


          The name mango is said to be from the Kodagu mange, the Malayalam manga, or the Tamil mangai, and was loaned into Portuguese in the early 16th century, and from Portuguese passed into English. The ending in -o appears in English and is of unclear origin. Note that in Chinese the word is written both as 杧果 and 芒果 (read mngguǒ in Modern Mandarin, lit. 'pointed fruit'; 芒 mng 'spike/awn of grain/seed').


          Description
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          Mango trees (Mangifera indica) reach 35-40 m in height, with a crown radius of 10 m. The leaves are evergreen, alternate, simple, 15-35 cm long and 6-16 cm broad; when the leaves are young they are orange-pink, rapidly changing to a dark glossy red, then dark green as they mature. The flowers are produced in terminal panicles 10-40 cm long; each flower is small and white with five petals 5-10 mm long, with a mild sweet odour suggestive of lily of the valley. After the flowers finish, the fruit takes from three to six months to ripen.


          The ripe fruit is variable in size (right image) and colour, such as yellow, orange, red or purple. Often red on the side facing the sun and yellow where shaded, a mango that is green usually indicates unripe fruit, but this depends on the cultivar. When ripe, the unpeeled fruit gives off a distinctive resinous sweet smell. In its centre is a single flat oblong seed that can be fibrous or hairy on the surface, depending on cultivar. Inside the seed coat 1-2mm thick is a thin lining covering a single embryo, 4-7cm long, 3-4 cm wide, 1 cm thick.
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          Cultivation and uses


          Mangoes have been cultivated in the Indian Subcontinent for thousands of years and reached East Asia between the 5th-4th century BC. By the 10th century AD, they were transported to East Africa and subsequently introduced to Brazil, West Indies and Mexico, where climate allows its appropriate growth.


          The origins of mango are thought to have been from a plant from Malaysia, India and Indonesia. It probably was grown in southeast Asia before the seventh century, although the only references found are from Cambodia. The 14th century Muslim traveler, Ibn Battuta, reported it at Mogadishu.


          Mango is now widely cultivated as a fruit tree in frost-free tropical and warmer subtropical climates throughout the Indian subcontinent, North, South and Central America, the Caribbean, south and central Africa, Australia and Southeast Asia. It is easily cultivated yielding more than 1,000 cultivars, ranging from the "turpentine mango" (named for its strong taste of turpentine, which according to the Oxford Companion to Food some varieties actually contain) to the huevos de toro (literally "eggs of the bull", a euphemism for "bull's testicles", referring to the shape and size).


          Although a popular fruit around the world, many mango farmers receive a low price for their produce. This has led to mangoes being available as a fair trade item in some countries. Dwarf or semi-dwarf varieties, such as Nam Doc Mai, yield fruit in containers.
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          Food


          The fruit flesh of a ripe mango is very sweet, with a unique taste. The texture of the flesh varies markedly between different cultivars, some having a soft, pulpy texture similar to an over-ripe plum, while others having firmer flesh like a cantaloupe or avocado. In some cultivars, the flesh has a fibrous texture. Mangoes are juicy with a sweet taste and high water content making them refreshing to eat.
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          Mangoes are widely used in chutney, which in the West is often very sweet, but in the Indian subcontinent is usually made with sour, unripe mangoes and hot chilis or limes. In India, ripe mango is often cut into thin layers, desiccated, folded, and then cut and sold as bars that are very chewy. These bars, known as amavat or halva in Hindi, are similar to dried guava fruit bars available in Colombia. In many parts of India, people eat squeezed mango juice (called Ras), the thickness of which depends on the type of mango, with variety of bread items and is part of the meal rather than a dessert. Unripe mangoes (which are extremely sour) are eaten with salt, and in regions where food is hotter, with salt and chili.


          In Kerala, ripe mango (also ripe jackfruit) is used as a vegetable in the preparation of a dish called mambazha kaalan.


          The fruit is also widely used as a key ingredient in a variety of cereal products, in particular muesli and oat granola.


          In the Philippines, unripe mango is eaten with bagoong. Dried strips of sweet, ripe mango are also popular, with those from Cebu exported worldwide. Guimaras island is also a major producer of a particularly delicious mango.
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          In Mexico, mango is used to make juices, smoothies, ice cream, fruit bars, raspados, aguas frescas, pies and sweet chili sauce, or mixed with chamoy, a sweet and spicy chili paste. It is popular on a stick or also as a main ingredient in fresh fruit combinations.


          Pieces of mango can be mashed and used as a topping on ice cream or blended with milk and ice as milkshakes. In Thailand and other South East Asian countries, sweet glutinous rice is flavored with coconut then served with sliced mango on top as a dessert.


          In other parts of South-east Asia, mangoes are very popular pickled with fish sauce and rice vinegar.


          Dried unripe mango used as a spice and is known as amchur (sometimes spelled amchoor) in India and ambi in Urdu. Amb is a Sindhi and aam is a Hindi/Urdu/ Punjabi word for mango.


          The sweet bell pepper ( capsicum) was once known as mango in parts of the midwestern United States.


          


          Nutrient and antioxidant properties


          An excellent overall nutritional source, mango is rich in dietary fibre and carbohydrates. It contains diverse essential vitamins and minerals, many of which are particularly high in content. The antioxidant vitamins A, C and E comprise 25%, 76% and 9%, respectively, of the Dietary Reference Intake (DRI) in a 165 g serving. Vitamin B6 (pyridoxine, 11% DRI), vitamin K (9% DRI), other B vitamins and essential nutrients such as potassium, copper and 17 amino acids are at good levels. Mango peel and pulp contain other phytonutrients, such as carotenoids, polyphenols, and omega-3 and -6 polyunsaturated fatty acids.


          The edible mango peel has considerable value as a source of dietary fibre and antioxidants. Contained within the peel and pulp are rich contents of polysaccharides as fibre sources, especially starch and pectins.


          Antioxidants of the peel and pulp include numerous carotenoids, polyphenols such as quercetin, kaempferol, gallic acid, caffeic acid, catechins, tannins, and the unique mango xanthone, mangiferin, any of which may counteract free radicals in various disease mechanisms as revealed in preliminary research. Up to 25 different carotenoids have been isolated from mango pulp, the densest content for which was beta-carotene accounting for the yellow-orange pigmentation of most mango species. Peel and leaves also have significant content of polyphenols, including xanthones, mangiferin and gallic acid.


          The mango triterpene, lupeol is an effective inhibitor in laboratory models of prostate and skin cancers. An extract of mango branch bark called Vimang, isolated by Cuban scientists, contains numerous polyphenols with antioxidant properties in vitro and on blood parameters of elderly humans.


          In the same plant family as poison sumac, mango's peel also contains the oil, urushiol, possibly eliciting a skin rash called urushiol-induced contact dermatitis.


          
            
              	Mango, raw

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 70 kcal  270 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	17.00 g
                  


                  
                    	- Sugars 14.8 g
                  


                  
                    	- Dietary fibre 1.8 g 
                  


                  
                    	Fat

                    	0.27 g
                  


                  
                    	Protein

                    	.51 g
                  


                  
                    	Vitamin A equiv. 38 g

                    	4%
                  


                  
                    	- - carotene 445 g

                    	4%
                  


                  
                    	Thiamin (Vit. B1) 0.058 mg 

                    	4%
                  


                  
                    	Riboflavin (Vit. B2) 0.057 mg 

                    	4%
                  


                  
                    	Niacin (Vit. B3) 0.584 mg 

                    	4%
                  


                  
                    	Pantothenic acid (B5) 0.160 mg

                    	3%
                  


                  
                    	Vitamin B6 0.134 mg

                    	10%
                  


                  
                    	Folate (Vit. B9) 14 g

                    	4%
                  


                  
                    	Vitamin C 27.7 mg

                    	46%
                  


                  
                    	Calcium 10 mg

                    	1%
                  


                  
                    	Iron 0.13 mg

                    	1%
                  


                  
                    	Magnesium 9 mg

                    	2%
                  


                  
                    	Phosphorus 11 mg

                    	2%
                  


                  
                    	Potassium 156 mg 

                    	3%
                  


                  
                    	Zinc 0.04 mg

                    	0%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Nutrient data in the text are for a 165 g serving as presented by Nutritiondata.com whereas the table presents data for a 100 g serving. 


          Production and consumption
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          Approximately 50% of all tropical fruits produced worldwide are mangoes. The Food and Agriculture Organization of the United Nations estimates worldwide production of mangoes at more than 23 million tons in 2001. With 10 million tons, India accounts for almost half of the world production, followed by China (3 million tons), Mexico (1.5 million tons) and Thailand (1.35 million tons). The aggregate production of 10 countries is responsible for roughly 80% of the entire world mango production.


          Alphonso, Benishan or Benishaan (Banganpalli in Telugu and Tamil) and Kesar mango varieties are considered among the best mangoes in India. Commonly exported, the Alphonso cultivar is grown exclusively in the Konkan region of Maharashtra. Alphonso is named after Afonso De Albuquerque who reputedly brought the drupe on his journeys to Goa. The locals took to calling this Aphoos in Konkani and in Maharashtra the pronunciation got further corrupted to Hapoos. This variety then was taken to the Konkan region of Maharashtra and other parts of India. Andhra Pradesh and Karnataka states in the south, Gujarat in western India, and Uttar Pradesh and Bihar in the north are major producers of mangoes harvested especially to make spicy mango pickles having regional differences in taste.


          Generally, once ripe, mangoes have an orange-yellow or reddish peel and are juicy for eating while those intended for export are often picked while under-ripe with green peels. Although producing ethylene while ripening, unripened exported mangoes do not have the same juiciness or flavor as fresh fruit.
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          Mangoes are popular throughout Latin America. In Mexico, sliced mango is eaten with chili powder and/or salt. Street vendors sometimes sell whole mangoes on a stick, dipped in the chili-salt mixture. In Indonesia, green mango is sold by street vendors with sugar and salt and/or chili, or used in a sour salad called rujak or rojak in Malaysia and Singapore. Ayurveda considers ripe mango sweet and heating, balancing all three doshas (humors), while also providing energy. Powdered raw mango is sometimes a condiment in various cuisines.


          


          Cultivars


          Many hundreds of named mango cultivars exist. In mango orchards, several cultivars are often intermixed to improve cross-pollination.


          A common cultivar is Alphonso known in Asia under its original name, Hapoos. Popular outside the Indian subcontinent, Alphonso is an important export product.


          Other popular cultivars are mentioned in the list (link above).


          Cultivars excelling in one climate may fail to achieve elsewhere. For example, the cultivar Julie, a Jamaican favorite, and Alphonso have not been successfully grown in Florida.


          The current world market is dominated by the cultivar Tommy Atkins, a seedling of Haden which first fruited in 1940 in southern Florida, USA. Despite being initially rejected commercially by Florida researchers, Tommy Atkins is now a favorite worldwide. For example, 80% of mangos in UK supermarkets are Tommy Atkins. Despite its fibrous flesh and fair taste, growers world-wide have embraced the cultivar for its exceptional production and disease resistance, the shelf-life of its fruit, their transportability as well as size and appealing colour. Tommy Atkins is predominant in the USA as well, although other cultivars, such Kent, Keitt, the Haitian grown Madame Francis and the Mexican grown Champagne are widely available.


          In urban areas of southern Florida, small gardens, or lack thereof, have fueled the desire for dwarf mango trees. The Fairchild Tropical Botanic Garden has promoted "condo mangos" which produce at a height below 2-2.5 m.


          A list of additional leading cultivars can be found at the cultivar list in the external links below.


          There is an Australian variety of mango known as R2E2, a name based on the orchard row location of the original plant.
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          Manifest Destiny was the belief that the United States was destined to expand from the Atlantic seaboard to the Pacific Ocean; it has also been used to advocate for or justify other territorial acquisitions. Advocates of Manifest Destiny believed that expansion was not only good, but that it was obvious ("manifest") and certain (" destiny"). Originally a political catch phrase of the 19th century, "Manifest Destiny" eventually became a standard historical term, often used as a synonym for the expansion of the United States across the North American continent.


          The term was first used primarily by Jacksonian Democrats in the 1840s to promote the annexation of much of what is now the Western United States (the Oregon Territory, the Texas Annexation, and the Mexican Cession). It was revived in the 1890s, this time with Republican supporters, as a theoretical justification for U.S. expansion outside of North America. The term fell out of usage by U.S. policy makers early in the 20th century, but some commentators believe that aspects of Manifest Destiny, particularly the belief in an American "mission" to promote and defend democracy throughout the world, continues to have an influence on American political ideology.


          This article is not a history of the territorial expansion of the United States, nor is it the story of the westward migration of settlers to the American frontier. Manifest Destiny was an explanation or justification for that expansion and westward movement, or, in some interpretations, an ideology or doctrine which helped to promote the process. This article is a history of Manifest Destiny as an idea, and the influence of that idea upon American expansion.


          


          Context and interpretations


          Manifest Destiny was always a general notion rather than a specific policy. The term combined a belief in expansionism with other popular ideas of the era, including American exceptionalism, Romantic nationalism, and a belief in the natural superiority of what was then called the " Anglo-Saxon race". While many writers focus primarily upon American expansionism when discussing Manifest Destiny, others see in the term a broader expression of a belief in America's "mission" in the world, which has meant different things to different people over the years. This variety of possible meanings was summed up by Ernest Lee Tuveson, who wrote:


          
            A vast complex of ideas, policies, and actions is comprehended under the phrase 'Manifest Destiny'. They are not, as we should expect, all compatible, nor do they come from any one source.

          


          The concept of Manifest Destiny has acquired a variety of meanings over the years, and its inherent ambiguity has been part of its power. In the generic political sense, however, it was usually used to refer to the idea that the American government was "destined" to establish uninterrupted political authority across the entire North American continent, from one ocean to the other.


          


          Origin


          Although the phrase "manifest destiny" did not originate until 1845, the concept antedated the Revolution. Benjamin Franklin wrote of the expansion of America in 1767:


          
            America, an immense territory, favored by nature with all advantages of climate, soil, great navigable rivers and lakes, must become a great country, populous and mighty; and will, in a less time than is generally conceived, be able to shake off shackles that may be imposed on her and perhaps place them on the imposers.
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          Journalist John L. O'Sullivan, an influential advocate for the Democratic Party, wrote an article in 1839 which, while not using the term "Manifest Destiny", did predict a "divine destiny" for the United States based upon values such as equality, rights of conscience, and personal enfranchisement-- "to establish on earth the moral dignity and salvation of man". This destiny was not explicitly territorial, but O'Sullivan predicted that the United States would be one of a "Union of many Republics" sharing those values.


          Six years later O'Sullivan wrote another essay which first used the phrase Manifest Destiny. In 1845 he published a piece entitled Annexation in the Democratic Review, in which he urged the United States to annex the Republic of Texas, not only because Texas desired this, but because it was "our manifest destiny to overspread the continent allotted by Providence for the free development of our yearly multiplying millions". Amid much controversy, Texas was annexed shortly thereafter, but O'Sullivan's first usage of the phrase "Manifest Destiny" attracted little attention.


          O'Sullivan's second use of the phrase became extremely influential. On December 27, 1845 in his newspaper the New York Morning News, O'Sullivan addressed the ongoing boundary dispute with Great Britain in the Oregon Country. O'Sullivan argued that the United States had the right to claim "the whole of Oregon":


          
            And that claim is by the right of our manifest destiny to overspread and to possess the whole of the continent which Providence has given us for the development of the great experiment of liberty and federated self-government entrusted to us.

          


          That is, O'Sullivan believed that God (" Providence") had given the United States a mission to spread republican democracy ("the great experiment of liberty") throughout North America. Because Britain would not use Oregon for the purposes of spreading democracy, thought O'Sullivan, British claims to the territory should be overruled. O'Sullivan believed that Manifest Destiny was a moral ideal (a "higher law") that superseded other considerations.


          O'Sullivan's original conception of Manifest Destiny was not a call for territorial expansion by force. He believed that the expansion of the United States would happen without the direction of the U.S. government or the involvement of the military. After "Anglo-Saxons" emigrated to new regions, they would set up new democratic governments, and then seek admission to the United States, as Texas had done. In 1845, O'Sullivan predicted that California would follow this pattern next, and that Canada would eventually request annexation as well. He disapproved of the outbreak of the Mexican-American War in 1846, although he came to believe that the outcome would be beneficial to both countries.


          Ironically, O'Sullivan's term became popular only after it was criticized by Whig opponents of the Polk administration. On January 3, 1846, Representative Robert Winthrop ridiculed the concept in Congress, saying "I suppose the right of a manifest destiny to spread will not be admitted to exist in any nation except the universal Yankee nation." Winthrop was the first in a long line of critics who suggested that advocates of Manifest Destiny were citing "Divine Providence" for justification of actions that were motivated by chauvinism and self-interest. Despite this criticism, expansionists embraced the phrase, which caught on so quickly that its origin was soon forgotten. O'Sullivan died in obscurity in 1895, just as his phrase was being revived. In 1927, a historian determined that the phrase had originated with him.


          


          Themes and influences


          Historian Beshoy Shaker has noted that three key themes were usually touched upon by advocates of Manifest Destiny:


          
            	the virtue of the American people and their institutions;


            	the mission to spread these institutions, thereby redeeming and remaking the world in the image of the U.S.; and


            	the destiny under God to accomplish this work.

          


          The origin of the first theme, later known as American Exceptionalism, was often traced to America's Puritan heritage, particularly John Winthrop's famous " City upon a Hill" sermon of 1630, in which he called for the establishment of a virtuous community that would be a shining example to the Old World. In his influential 1776 pamphlet Common Sense, Thomas Paine echoed this notion, arguing that the American Revolution provided an opportunity to create a new, better society:


          
            We have it in our power to begin the world over again. A situation, similar to the present, hath not happened since the days of Noah until now. The birthday of a new world is at hand...

          


          Many Americans agreed with Paine, and came to believe that the United States had embarked upon a special experiment in freedom and democracyand a rejection of Old World monarchy in favour of republicanisman innovation of world historical importance. President Abraham Lincoln's description, in his December 1, 1862 message to Congress, of the United States as "the last, best hope of Earth" is a well-known expression of this idea. Lincoln's Gettysburg Address, in which he interpreted the Civil War as a struggle to determine if any nation with America's ideals could survive, has been called by historian Robert Johannsen "the most enduring statement of America's Manifest Destiny and mission".


          Not all Americans who believed that the United States was a divinely favored nation thought that it ought to expand. Whigs especially argued that the "mission" of the United States was only to serve as virtuous example to the rest of the world. If the United States was successful as a shining "city on a hill," people in other countries would seek to establish their own democratic republics. Thomas Jefferson initially did not believe it necessary that the United States should grow in size, since he predicted that other, similar republics would be founded in North America, forming what he called an "empire for liberty." However, with the Louisiana Purchase in 1803, which doubled the size of the United States, Jefferson set the stage for the continental expansion of the United States. Many began to see this as the beginning of a new "mission"what Andrew Jackson in 1843 famously described as "extending the area of freedom." As more territory was added to the United States in the following decades, whether or not "extending the area of freedom" also meant extending the institution of slavery became a central issue in a growing divide over the interpretation of America's "mission."


          


          Effect on continental expansion
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          The phrase "Manifest Destiny" is most often associated with the territorial expansion of the United States from 1815 to 1860. This era, from the end of the War of 1812 to the beginning of the American Civil War, has been called the "Age of Manifest Destiny." During this time, the United States expanded to the Pacific Ocean" from sea to shining sea"largely defining the borders of the continental United States as they are today. The first events leading to the term can be traced back to Francis Drake, who landed in the Pacific Northwest in 1578 and claimed the land for England as "New Albion". As a result, the early charters for the atlantic colonies established in the 17th century went from "sea to sea", a phrase later incorporated into Manifest Destiny.


          


          Continentalism


          The nineteenth century belief that the United States would eventually encompass all of North America is known as "continentalism". An early proponent of this idea was John Quincy Adams, a leading figure in U.S. expansion between the Louisiana Purchase in 1803 and the Polk administration in the 1840s. In 1811, Adams wrote to his father:


          
            The whole continent of North America appears to be destined by Divine Providence to be peopled by one nation, speaking one language, professing one general system of religious and political principles, and accustomed to one general tenor of social usages and customs. For the common happiness of them all, for their peace and prosperity, I believe it is indispensable that they should be associated in one federal Union.

          


          Adams did much to further this idea. He orchestrated the Treaty of 1818, which established the United States-Canada border as far west as the Rocky Mountains, and provided for the joint occupation of the region known in American history as the Oregon Country and in British and Canadian history as the New Caledonia and Columbia Districts. He negotiated the Transcontinental Treaty in 1819, purchasing Florida from Spain and extending the U.S. border with Spanish Mexico all the way to the Pacific Ocean. And he formulated the Monroe Doctrine of 1823, which warned Europe that the Western Hemisphere was no longer open for European colonization.


          The Monroe Doctrine and Manifest Destiny were closely related ideas: historian Walter McDougall calls Manifest Destiny a " corollary" of the Monroe Doctrine, because while the Monroe Doctrine did not specify expansion, expansion was necessary in order to enforce the Doctrine. Concerns in the United States that European powers (especially Great Britain) were seeking to acquire colonies or greater influence in North America led to calls for expansion in order to prevent this. In his influential 1935 study of Manifest Destiny, Albert Weinberg wrote that "the expansionism of the [1830s] arose as a defensive effort to forestall the encroachment of Europe in North America."


          


          British North America


          Although Manifest Destiny was primarily directed at territory inhabited by Mexicans and American Indians, the concept played a role in U.S. relations with British North America (later Canada) to the north. From the time of the American Revolution, the United States had expressed an interest in expelling the British Empire from North America. Failing to do that in both the American Revolutionary War and the War of 1812, Americans came to accept the British presence on their northern border, but fears of possible British expansion elsewhere in North America were a recurrent theme of Manifest Destiny.


          


          Before 1815


          During the American Revolution and the early years of independence there were both peaceful and violent attempts to include Canada in the United States. The Revolutionaries hoped French Canadians would join the Thirteen Colonies in the effort to throw off the rule of the British Empire. Canada was invited to send representatives to the Continental Congress, and was pre-approved for joining the United States in the Articles of Confederation. In the Paris peace negotiations, Benjamin Franklin attempted to persuade Britain to cede Canada to the United States. Canada was invaded during the War of Independence, and again during the War of 1812. None of these measures proved successful in bringing Canada onto the side of the Thirteen Colonies.


          These attempts to expel the British Empire from North America are sometimes cited as early examples of Manifest Destiny in action. Some scholars, however, including Canadian historian Reginald Stuart, argue that these events were different in character from those during the "Era of Manifest Destiny." Before 1815, writes Stuart, "what seemed like territorial expansionism actually arose from a defensive mentality, not from ambitions for conquest and annexation." From this point of view, Manifest Destiny was not a factor in the outbreak of the War of 1812, but rather emerged as a popular belief in the years after the war.


          


          Filibustering in Canada


          Americans became increasingly accepting of the presence of British colonies to the north after the War of 1812, although Anglophobia continued to be widespread in the United States. Many Americans, especially those along the border, were hopeful that the Rebellions of 1837 would bring an end to the British Empire in North America and the establishment of a republican government in Canada. Of those events John O'Sullivan wrote: "If freedom is the best of national blessings, if self-government is the first of national rights, ... then we are bound to sympathise with the cause of the Canadian rebellion." Americans like O'Sullivan viewed the Rebellions as a reprise of the American Revolution, andunlike most Canadians at the timeconsidered Canadians to be living under oppressive foreign rule.


          Despite this sympathy with the cause of the rebels, belief in Manifest Destiny did not result in widespread American reaction to the Rebellions, in part because the Rebellions were over so quickly. O'Sullivan, for his part, advised against U.S. intervention. Some American " filibusters"unauthorized volunteer soldiers often motivated by a belief in Manifest Destinywent to Canada to lend aid to the rebels, but President Martin Van Buren sent General Winfield Scott to arrest the filibusters and keep peace on the border. Some filibusters persisted in secretive groups known as the Hunter Patriots, and tried to stir up war in order to "liberate" Canadathe so-called " Patriot War" was one such eventbut American sentiment and official government policy were against these actions. The Fenian raids after the American Civil War shared some resemblances to the actions of the Hunters, but were otherwise unrelated to the idea of Manifest Destiny or any policy of American expansionism.


          [bookmark: .22All_Oregon.22]


          "All Oregon"


          Manifest Destiny played its most important role in, and was coined during the course of, the Oregon boundary dispute with Great Britain. The Anglo-American Convention of 1818 had provided for the joint occupation of the Oregon Country, and thousands of Americans migrated there in the 1840s over the Oregon Trail. The British rejected a proposal by President John Tyler to divide the region along 49th parallel, and instead proposed a boundary line further south along the Columbia River, which would have made what is now the state of Washington part of British North America. Advocates of Manifest Destiny protested and called for the annexation of the entire Oregon Country up to the Alaska line (5440ʹ N). Presidential candidate James K. Polk used this popular outcry to his advantage, and the Democrats called for the annexation of "All Oregon" in the 1844 U.S. Presidential election.


          As president, however, Polk renewed the earlier offer to divide the territory along the 49th parallel, to the dismay of the most ardent advocates of Manifest Destiny. When the British refused the offer, American expansionists responded with slogans such as "The Whole of Oregon or None!" and "Fifty-Four Forty or Fight!", referring to the northern border of the region. (The latter slogan is often mistakenly described as having been a part of the 1844 presidential campaign.) When Polk moved to terminate the joint occupation agreement, the British finally agreed to divide the region along the 49th parallel, and the dispute was settled by the Oregon Treaty of 1846.


          
            [image: American westward expansion is idealized in Emanuel Leutze's famous painting Westward the Course of Empire Takes its Way (1861). The title of the painting, from a 1726 poem by Bishop Berkeley, was a phrase often quoted in the era of Manifest Destiny, expressing a widely held belief that civilization had steadily moved westward throughout history. (more)]
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          Despite the earlier clamor for "All Oregon," the treaty was popular in the U.S. and was easily ratified by the Senate, particularly because the United States was by that time at war with Mexico. Many Americans believed that the Canadian provinces would eventually merge with the United States anyway, and that war was unnecessaryand counterproductivein fulfilling that destiny. The most fervent advocates of Manifest Destiny had not prevailed along the northern border because, according to Reginald Stuart, "the compass of Manifest Destiny pointed west and southwest, not north, despite the use of the term 'continentalism'."


          


          Mexico and Texas


          Manifest Destiny proved to be more consequential in U.S. relations with Mexico. In 1836, the Republic of Texas declared independence from Mexico and, after the Texas Revolution, sought to join the United States as a new state. This was an idealized process of expansion which had been advocated from Jefferson to O'Sullivan: newly democratic and independent states would request entry into the United States, rather than the United States extending its government over people who did not want it. The annexation of Texas was controversial as it would add another slave state to the Union. Presidents Andrew Jackson and Martin Van Buren declined Texas's offer to join the United States in part because the slavery issue threatened to divide the Democratic Party.


          Before the election of 1844, Whig candidate Henry Clay and the presumed Democratic candidate, ex-President Van Buren, both declared themselves opposed to the annexation of Texas, each hoping to keep the troublesome topic from becoming a campaign issue. This unexpectedly led to Van Buren being dropped by the Democrats in favour of Polk, who favored annexation. Polk tied the Texas annexation question with the Oregon dispute, thus providing a sort of regional compromise on expansion. (Expansionists in the North were more inclined to promote the occupation of Oregon, while Southern expansionists focused primarily on the annexation of Texas.) Although elected by a very slim margin, Polk proceeded as if his victory had been a mandate for expansion.


          [bookmark: .22All_Mexico.22]


          "All Mexico"


          After the election of Polk, but before he took office, Congress approved the annexation of Texas. Polk moved to occupy a portion of Texas which was also claimed by Mexico, paving the way for the outbreak of the Mexican-American War on April 24, 1846. With American successes on the battlefield, by the summer of 1847 there were calls for the annexation of "All Mexico," particularly among Eastern Democrats, who argued that bringing Mexico into the Union was the best way to ensure future peace in the region.


          This was a controversial proposition for two reasons. First, idealistic advocates of Manifest Destiny like John L. O'Sullivan had always maintained that the laws of the United States should not be imposed on people against their will. The annexation of "All Mexico" would be a violation of this principle. And secondly, the annexation of Mexico was controversial because it would mean extending U.S. citizenship to millions of Mexicans. Senator John C. Calhoun of South Carolina, who had approved of the annexation of Texas, was opposed to the annexation of Mexico, as well as the "mission" aspect of Manifest Destiny, for racial reasons. He made these views clear in a speech to Congress on 4 January 1848:


          
            [W]e have never dreamt of incorporating into our Union any but the Caucasian racethe free white race. To incorporate Mexico, would be the very first instance of the kind, of incorporating an Indian race; for more than half of the Mexicans are Indians, and the other is composed chiefly of mixed tribes. I protest against such a union as that! Ours, sir, is the Government of a white race.... We are anxious to force free government on all; and I see that it has been urged ... that it is the mission of this country to spread civil and religious liberty over all the world, and especially over this continent. It is a great mistake.

          


          This debate brought to the forefront one of the contradictions of Manifest Destiny: on the one hand, while racist ideas inherent in Manifest Destiny suggested that Mexicans, as non-whites, were a lesser race and thus not qualified to become Americans, the "mission" component of Manifest Destiny suggested that Mexicans would be improved (or "regenerated," as it was then described) by bringing them into American democracy. Racism was used to promote Manifest Destiny, but, as in the case of Calhoun and the resistance to the "All Mexico" movement, racism was also used to oppose Manifest Destiny.


          The controversy was eventually ended by the Mexican Cession, which added the territories of Alta California and Nuevo Mxico to the United States, both more sparsely populated than the rest of Mexico. Like the "All Oregon" movement, the "All Mexico" movement quickly abated. Historian Frederick Merk, in Manifest Destiny and Mission in American History: A Reinterpretation (1963), argued that the failure of the "All Oregon" and "All Mexico" movements indicates that Manifest Destiny had not been as popular as historians have traditionally portrayed it to have been. Merk wrote that, while belief in the beneficent "mission" of democracy was central to American history, aggressive "continentalism" were aberrations supported by only a very small (but influential) minority of Americans. Merk's interpretation is probably still a minority opinion; scholars generally see Manifest Destiny, at least in the 1840s, as a popular belief among Democrats and an unpopular one among Whigs.


          


          Filibustering in the South


          After the Mexican-American War ended in 1848, disagreements over the expansion of slavery made further territorial annexation too divisive to be official government policy. Many Northerners were increasingly opposed to what they believed to be efforts by Southern slave ownersand their friends in the Northto expand slavery at any cost. The proposal of the Wilmot Proviso during the war, and the emergence of various " Slave Power" conspiracy theories thereafter, indicated the degree to which Manifest Destiny had become controversial.


          Without official government support, the most radical advocates of Manifest Destiny increasingly turned to military filibustering. While there had been some filibustering expeditions into Canada in the late 1830s, the primary target of Manifest Destinys filibusters was Latin America, particularly Mexico and Cuba. Though illegal, the filibustering operations in the late 1840s and early 1850s were romanticized in the U.S. press. Wealthy American expansionists financed dozens of expeditions, usually based out of New Orleans.
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          The United States had long been interested in acquiring Cuba from the declining Spanish Empire. As with Texas, Oregon, and California, American policy makers were concerned that Cuba would fall into British hands, which, according to the thinking of the Monroe Doctrine, would constitute a threat to the interests of the United States. Prompted by John L. O'Sullivan, in 1848 President Polk offered to buy Cuba from Spain for $100 million. Polk feared that filibustering would hurt his effort to buy the island, and so he informed the Spanish of an attempt by the Cuban filibuster Narciso Lpez to seize Cuba by force and annex it to the U.S., and the plot was foiled. Nevertheless, Spain declined to sell the island, which ended Polk's efforts to acquire Cuba. O'Sullivan, on the other hand, continued to raise money for filibustering expeditions, eventually landing him in legal trouble.


          Filibustering continued to be a major concern for presidents after Polk. Whigs presidents Zachary Taylor and Millard Fillmore tried to suppress the expeditions. When the Democrats recaptured the White House in 1852 with the election of Franklin Pierce, a filibustering effort by John A. Quitman to acquire Cuba received the tentative support of the president. Pierce backed off, however, and instead renewed the offer to buy the island, this time for $130 million. When the public learned of the Ostend Manifesto in 1854, which argued that the United States could seize Cuba by force if Spain refused to sell, this effectively killed the effort to acquire the island. The public now linked expansion with slavery; if Manifest Destiny had once had widespread popular approval, this was no longer true.


          Filibusters like William Walker continued to garner headlines in the late 1850s, but with the outbreak of the American Civil War in 1860, the "Age of Manifest Destiny" came to an end. Expansionism was among the various issues that played a role in the coming of the war. With the divisive question of the expansion of slavery, Northerners and Southerners, in effect, were coming to define Manifest Destiny in different ways, undermining nationalism as a unifying force. According to Frederick Merk, "The doctrine of Manifest Destiny, which in the 1840s had seemed Heaven-sent, proved to have been a bomb wrapped up in idealism."


          


          Native Americans


          Manifest Destiny had serious consequences for Native Americans since continental expansion implicitly meant the occupation of Native American land. The United States continued the European practice of recognizing only limited land rights of indigenous peoples. In a policy formulated largely by Henry Knox, Secretary of War in the Washington Administration, the U.S. government sought to expand into the west through the legal purchase of Native American land in treaties. Indians were encouraged to sell their vast tribal lands and become "civilized", which meant (among other things) for Native American men to abandon hunting and become farmers, and for their society to reorganize around the family unit rather than the clan or tribe. The United States therefore acquired lands by treaty from Indian nations, often under circumstances which suggest a lack of voluntary and knowing consent by the native signers. Advocates of civilization programs believed that the process of settling native tribes would greatly reduce the amount of land needed by the Indians, making more land available for homesteading by white Americans. Thomas Jefferson believed that while American Indians were the intellectual equals of whites, they had to live like the whites or inevitably be pushed aside by them. Jefferson's belief, rooted in Enlightenment thinking, that whites and Native Americans would merge to create a single nation did not last his lifetime, and he began to believe that the natives should emigrate across the Mississippi River and maintain a separate society, an idea made possible by the Louisiana Purchase of 1803.


          In the age of Manifest Destiny, this idea, which came to be known as " Indian Removal", gained ground. Although some humanitarian advocates of removal believed that American Indians would be better off moving away from whites, an increasing number of Americans regarded the natives as nothing more than "savages" who stood in the way of American expansion. As historian Reginald Horsman argued in his influential study Race and Manifest Destiny, racial rhetoric increased during the era of Manifest Destiny. Americans increasingly believed that Native Americans would fade away as the United States expanded. As an example, this idea was reflected in the work of one of America's first great historians, Francis Parkman, whose landmark book The Conspiracy of Pontiac was published in 1851. Parkman wrote that Indians were "destined to melt and vanish before the advancing waves of Anglo-American power, which now rolled westward unchecked and unopposed".


          


          Alaska purchase


          The Alaska Purchase for $7,200,000 from the Russian Empire occurred in 1867 at the behest of Secretary of State William Seward. The territory purchased was 586,412 square miles (1,518,800 km) of the modern state of Alaska.


          


          Beyond North America


          As the Civil War faded into history, the term Manifest Destiny experienced a brief revival. In the 1892 U.S. presidential election, the Republican Party platform proclaimed: "We reaffirm our approval of the Monroe doctrine and believe in the achievement of the manifest destiny of the Republic in its broadest sense." What was meant by "manifest destiny" in this context was not clearly defined, particularly since the Republicans lost the election. In the 1896 election, however, the Republicans recaptured the White House and held on to it for the next 16 years. During that time, Manifest Destiny was cited to promote overseas expansion. Whether or not this version of Manifest Destiny was consistent with the continental expansionism of the 1840s was debated at the time, and long afterwards.


          For example, when President William McKinley advocated annexation of the Territory of Hawaii in 1898, he said that "We need Hawaii as much and a good deal more than we did California. It is manifest destiny." On the other hand, former President Grover Cleveland, a Democrat who had blocked the annexation of Hawaii during his administration, wrote that McKinley's annexation of the territory was a "perversion of our national destiny." Historians continued that debate; some have interpreted the overseas expansion of the 1890s as an extension of Manifest Destiny across the Pacific Ocean; others have regarded it as the antithesis of Manifest Destiny.


          


          Spanish-American War and the Philippines


          In 1898, after the sinking of the USS Maine in the harbour at Havana, Cuba, the United States intervened on the side of Cuban rebels who were fighting the Spanish Empire, beginning the Spanish-American War. Although advocates of Manifest Destiny in the 1840s had called for the annexation of Cuba, the Teller Amendment, passed unanimously by the U.S. Senate before the war, proclaimed Cuba "free and independent" and disclaimed any U.S. intention to annex the island. After the war, the Platt Amendment (1902) established Cuba as a virtual protectorate of the United States. If Manifest Destiny meant the outright annexation of territory, it no longer applied to Cuba, since Cuba was never annexed.


          Unlike Cuba, the United States did annex Guam, Puerto Rico, and the Philippines after the war with Spain. The acquisition of these islands marked a new chapter in U.S. history. Traditionally, territories were acquired by the United States for the purpose of becoming new states, on equal footing with already existing states. These islands, however, were acquired as colonies rather than prospective states, a process validated by the Insular Cases, in which the U.S. Supreme Court ruled that full constitutional rights did not automatically extend to all areas under American control. In this sense, annexation was a violation of traditional Manifest Destiny. According to Frederick Merk, "Manifest Destiny had contained a principle so fundamental that a Calhoun and an O'Sullivan could agree on itthat a people not capable of rising to statehood should never be annexed. That was the principle thrown overboard by the imperialism of 1899." (The Philippines was eventually given its independence in 1946; Guam and Puerto Rico have special status to this day, but all their people are full citizens of the United States.)


          On the other hand, Manifest Destiny had also contained within it the idea that "uncivilized" peoples could be improved by exposure to the Christian, democratic values of the United States. In his decision to annex the Philippines, President McKinley echoed this theme: "There was nothing left for us to do but to take them all, and to educate the Filipinos, and uplift and civilize and Christianize them...." Rudyard Kipling's poem " The White Man's Burden", which was subtitled "The United States and the Philippine Islands", was a famous expression of these sentiments, which were common at the time. Many Filipinos, however, resisted this effort to "uplift and civilize" them, resulting in the outbreak of the Philippine-American War in 1899. After the war began, William Jennings Bryan, an opponent of overseas expansion, wrote that "Destiny is not as manifest as it was a few weeks ago."


          


          Later usage


          After the turn of the nineteenth century to the twentieth, the phrase Manifest Destiny declined in usage, as territorial expansion ceased to be promoted as being a part of America's "destiny." Under President Theodore Roosevelt, the role of the United States in the New World was defined, in the 1904 Roosevelt Corollary to the Monroe Doctrine, as being an "international police power" to secure American interests in the Western Hemisphere. Roosevelt's corollary contained an explicit rejection of territorial expansion. In the past, Manifest Destiny had been seen as necessary to enforce the Monroe Doctrine in the Western Hemisphere, but now expansionism had been replaced by interventionism as a means of upholding the doctrine.


          President Woodrow Wilson continued the policy of interventionism in the Americas, and attempted to redefine both Manifest Destiny and America's "mission" on a broader, worldwide scale. Wilson led the United States into World War I with the argument that "The world must be made safe for democracy." In his 1920 message to Congress after the war, Wilson stated:


          
            ...I think we all realize that the day has come when Democracy is being put upon its final test. The Old World is just now suffering from a wanton rejection of the principle of democracy and a substitution of the principle of autocracy as asserted in the name, but without the authority and sanction, of the multitude. This is the time of all others when Democracy should prove its purity and its spiritual power to prevail. It is surely the manifest destiny of the United States to lead in the attempt to make this spirit prevail.

          


          This was the first and only time a president had used the phrase "Manifest Destiny" in his annual address. Wilson's version of Manifest Destiny was a rejection of expansionism and an endorsement (in principle) of self-determination, emphasizing that the United States had a mission to be a world leader for the cause of democracy. This U.S. vision of itself as the leader of the " free world" would grow stronger in the 20th century after World War II, although rarely would it be described as "Manifest Destiny", as Wilson had done.


          Today, in standard scholarly usage, Manifest Destiny describes a past era in American history, particularly the 1840s. However, the term is sometimes used by the political left and by critics of U.S. foreign policy to characterize interventions in the Middle East and elsewhere. In this usage, Manifest Destiny is interpreted as the underlying cause (or the beginning) of what is perceived by some as "American imperialism".
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          A manifold is an abstract mathematical space in which every point has a neighbourhood which resembles Euclidean space, but in which the global structure may be more complicated. In discussing manifolds, the idea of dimension is important. For example, lines are one-dimensional, and planes two-dimensional.


          In a one-dimensional manifold (or one-manifold), every point has a neighbourhood that looks like a segment of a line. Examples of one-manifolds include a line, a circle, and two separate circles. In a two-manifold, every point has a neighbourhood that looks like a disk. Examples include a plane, the surface of a sphere, and the surface of a torus.


          Manifolds are important objects in mathematics and physics because they allow more complicated structures to be expressed and understood in terms of the relatively well-understood properties of simpler spaces.


          Additional structures are often defined on manifolds. Examples of manifolds with additional structure include differentiable manifolds on which one can do calculus, Riemannian manifolds on which distances and angles can be defined, symplectic manifolds which serve as the phase space in classical mechanics, and the four-dimensional pseudo-Riemannian manifolds which model space-time in general relativity.


          A precise mathematical definition of a manifold is given below. To fully understand the mathematics behind manifolds, it is necessary to know elementary concepts regarding sets and functions, and helpful to have a working knowledge of calculus and topology.


          


          Motivational examples


          


          Circle
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          The circle is the simplest example of a topological manifold after a line. Topology ignores bending, so a small piece of a circle is exactly the same as a small piece of a line. Consider, for instance, the top half of the unit circle, x2 + y2 = 1, where the y-coordinate is positive (indicated by the yellow arc in Figure 1). Any point of this semicircle can be uniquely described by its x-coordinate. So, projection onto the first coordinate is a continuous, and invertible, mapping from the upper semicircle to the open interval (1,1):


          
            	[image:  \chi_{\mathrm{top}}(x,y) = x . \,\! ]

          


          Such functions are called charts. Similarly, there are charts for the bottom (red), left (blue), and right (green) parts of the circle. Together, these parts cover the whole circle and the four charts form an atlas for the circle.


          The top and right charts overlap: their intersection lies in the quarter of the circle where both the x- and the y-coordinates are positive. The two charts top and right each map this part into the interval (0,1). Thus a function T from (0,1) to itself can be constructed, which first uses the inverse of the top chart to reach the circle and then follows the right chart back to the interval. Let a be any number in (0,1), then:


          
            	[image: \begin{align} T(a) &= \chi_{\mathrm{right}}\left(\chi_{\mathrm{top}}^{-1}(a)\right) \ &= \chi_{\mathrm{right}}\left(a, \sqrt{1-a^2}\right) \ &= \sqrt{1-a^2} . \end{align}]

          


          Such a function is called a transition map.


          
            [image: Figure 2: A circle manifold chart based on slope, covering all but one point of the circle.]
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          The top, bottom, left, and right charts show that the circle is a manifold, but they do not form the only possible atlas. Charts need not be geometric projections, and the number of charts is a matter of some choice. Consider the charts


          
            	[image: \chi_{\mathrm{minus}}(x,y) = s = \frac{y}{1+x}]

          


          and


          
            	[image: \chi_{\mathrm{plus}}(x,y) = t = \frac{y}{1-x}.]

          


          Here s is the slope of the line through the point at coordinates (x,y) and the fixed pivot point (1,0); t is the mirror image, with pivot point (+1,0). The inverse mapping from s to (x,y) is given by


          
            	[image: \begin{align} x &= \frac{1-s^2}{1+s^2} \ y &= \frac{2s}{1+s^2} . \end{align}]

          


          It can easily be confirmed that x2+y2= 1 for all values of the slope s. These two charts provide a second atlas for the circle, with


          
            	[image: t = \frac{1}{s} . \,\!]

          


          Each chart omits a single point, either (1,0) for s or (+1,0) for t, so neither chart alone is sufficient to cover the whole circle. Topology can prove that it is not possible to cover the full circle with a single chart. For example, although it is possible to construct a circle from a single line interval by overlapping and "glueing" the ends, this does not produce a chart; a portion of the circle will be mapped to both ends at once, losing invertibility.


          


          Other curves
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          Manifolds need not be connected (all in "one piece"); thus a pair of separate circles is also a manifold. They need not be closed; thus a line segment without its end points is a manifold. And they need not be finite; thus a parabola is a manifold. Putting these freedoms together, two other example manifolds are a hyperbola (two open, infinite pieces) and the locus of points on the cubic curve y2=x3x (a closed loop piece and an open, infinite piece).


          However, we exclude examples like two touching circles that share a point to form a figure-8; at the shared point we cannot create a satisfactory chart. Even with the bending allowed by topology, the vicinity of the shared point looks like a "+", not a line.


          


          Enriched circle


          Viewed using calculus, the circle transition function T is simply a function between open intervals, which gives a meaning to the statement that T is differentiable. The transition map T, and all the others, are differentiable on (0, 1); therefore, with this atlas the circle is a differentiable manifold. It is also smooth and analytic because the transition functions have these properties as well.


          Other circle properties allow it to meet the requirements of more specialized types of manifold. For example, the circle has a notion of distance between two points, the arc-length between the points; hence it is a Riemannian manifold.


          


          History


          The study of manifolds combines many important areas of mathematics: it generalizes concepts such as curves and surfaces as well as ideas from linear algebra and topology.


          


          Prehistory


          Before the modern concept of a manifold there were several important results.


          Non-Euclidean geometry considers spaces where Euclid's parallel postulate fails. Saccheri first studied them in 1733. Lobachevsky, Bolyai, and Riemann developed them 100 years later. Their research uncovered two types of spaces whose geometric structures differ from that of classical Euclidean space; these gave rise to hyperbolic geometry and elliptic geometry. In the modern theory of manifolds, these notions correspond to Riemannian manifolds with constant negative and positive curvature, respectively.


          Carl Friedrich Gauss may have been the first to consider abstract spaces as mathematical objects in their own right. His theorema egregium gives a method for computing the curvature of a surface without considering the ambient space in which the surface lies. Such a surface would, in modern terminology, be called a manifold; and in modern terms, the theorem proved that the curvature of the surface is an intrinsic property. Manifold theory has come to focus exclusively on these intrinsic properties (or invariants), while largely ignoring the extrinsic properties of the ambient space.


          Another, more topological example of an intrinsic property of a manifold is its Euler characteristic. Leonhard Euler showed that for a convex polytope in the three-dimensional Euclidean space with V vertices (or corners), E edges, and F faces,


          
            	V-E+F= 2.

          


          The same formula will hold if we project the vertices and edges of the polytope onto a sphere, creating a 'map' with V vertices, E edges, and F faces, and in fact, will remain true for any spherical map, even if it does not arise from any convex polytope. Thus 2 is a topological invariant of the sphere, called its Euler characteristic. On the other hand, a torus can be sliced open by its 'parallel' and 'meridian' circles, creating a map with V=1 vertex, E=2 edges, and F=1 face. Thus the Euler characteristic of the torus is 1-2+1=0. The Euler characteristic of other surfaces is a useful topological invariant, which can be extended to higher dimensions using Betti numbers. In the mid nineteenth century, the GaussBonnet theorem linked the Euler characteristic to the Gaussian curvature.


          


          Synthesis


          Investigations of Niels Henrik Abel and Carl Gustav Jacobi on inversion of elliptic integrals in the first half of 19th century led them to consider special types of complex manifolds, now known as Jacobians. Bernhard Riemann further contributed to their theory, clarifying the geometric meaning of the process of analytic continuation of functions of complex variables, although these ideas were way ahead of their time.


          Another important source of manifolds in 19th century mathematics was analytical mechanics, as developed by Simeon Poisson, Jacobi, and William Rowan Hamilton. The possible states of a mechanical system are thought to be points of an abstract space, phase space in Lagrangian and Hamiltonian formalisms of classical mechanics. This space is, in fact, a high-dimensional manifold, whose dimension corresponds to the degrees of freedom of the system and where the points are specified by their generalized coordinates. For an unconstrained movement of free particles the manifold is equivalent to the Euclidean space, but various conservation laws constrain it to more complicated formations, e.g. Liouville tori. The theory of a rotating solid body, developed in the 18th century by Leonhard Euler and Joseph Lagrange, gives another example where the manifold is nontrivial. Geometrical and topological aspects of classical mechanics were emphasized by Henri Poincar, one of the founders of topology.


          Riemann was the first one to do extensive work generalizing the idea of a surface to higher dimensions. The name manifold comes from Riemann's original German term, Mannigfaltigkeit, which William Kingdon Clifford translated as "manifoldness". In his Gttingen inaugural lecture, Riemann described the set of all possible values of a variable with certain constraints as a Mannigfaltigkeit, because the variable can have many values. He distinguishes between stetige Mannigfaltigkeit and diskrete Mannigfaltigkeit (continuous manifoldness and discontinuous manifoldness), depending on whether the value changes continuously or not. As continuous examples, Riemann refers to not only colors and the locations of objects in space, but also the possible shapes of a spatial figure. Using induction, Riemann constructs an n-fach ausgedehnte Mannigfaltigkeit (n times extended manifoldness or n-dimensional manifoldness) as a continuous stack of (n1) dimensional manifoldnesses. Riemann's intuitive notion of a Mannigfaltigkeit evolved into what is today formalized as a manifold. Riemannian manifolds and Riemann surfaces are named after Bernhard Riemann.


          Hermann Weyl gave an intrinsic definition for differentiable manifolds in his lecture course on Riemann surfaces in 19111912, opening the road to the general concept of a topological space that followed shortly. During the 1930s Hassler Whitney and others clarified the foundational aspects of the subject, and thus intuitions dating back to the latter half of the 19th century became precise, and developed through differential geometry and Lie group theory.


          


          Topology of manifolds: highlights


          Two-dimensional manifolds, also known as surfaces, were considered by Riemann under the guise of Riemann surfaces, and rigorously classified in the beginning of the 20th century by Poul Heegaard and Max Dehn. Henri Poincar pioneered the study of three-dimensional manifolds and raised a fundamental question about them, today known as the Poincar conjecture. After nearly a century of effort by many mathematicians, starting with Poincar himself, a consensus among experts (as of 2006) is that Grigori Perelman has proved the Poincar conjecture (see the Hamilton-Perelman solution of the Poincar conjecture). Bill Thurston's geometrization program, formulated in the 1970s, provided a far-reaching extension of the Poincar conjecture to the general three-dimensional manifolds. Four-dimensional manifolds were brought to the forefront of mathematical research in the 1980s by Michael Freedman and in a different setting, by Simon Donaldson, who was motivated by the then recent progress in theoretical physics ( Yang-Mills theory), where they serve as a substitute for ordinary 'flat' space-time. Important work on higher-dimensional manifolds, including analogues of the Poincar conjecture, had been done earlier by Ren Thom, John Milnor, Stephen Smale and Sergei Novikov. One of the most pervasive and flexible techniques underlying much work on the topology of manifolds is Morse theory.


          


          Mathematical definition


          Informally, a manifold is a space that is "modeled on" Euclidean space.


          There are many different kinds of manifolds and generalizations. In geometry and topology, all manifolds are topological manifolds, possibly with additional structure, most often a differentiable structure. In terms of constructing manifolds via patching, a manifold has an additional structure if the transition maps between different patches satisfy axioms beyond just continuity. For instance, differentiable manifolds have homeomorphisms on overlapping neighborhoods diffeomorphic with each other, so that the manifold has a well-defined set of functions which are differentiable in each neighbourhood, and so differentiable on the manifold as a whole.


          Formally, a topological manifold is a second countable Hausdorff space that is locally homeomorphic to Euclidean space.


          Second countable and Hausdorff are point-set conditions; second countable excludes spaces of higher cardinality such as the long line, while Hausdorff excludes spaces such as "the line with two origins" (these generalized manifolds are discussed in non-Hausdorff manifolds).


          Locally homeomorphic to Euclidean space means that every point has a neighbourhood homeomorphic to an open Euclidean n-ball,


          
            	[image: \mathbf{B}^n = \{ (x_1, x_2, \dots, x_n)\in\mathbb{R}^n \mid x_1^2 + x_2^2 + \cdots + x_n^2 < 1 \}.]

          


          Generally manifolds are taken to have a fixed dimension (the space must be locally homeomorphic to a fixed n-ball), and such a space is called an n-manifold; however, some authors admit manifolds where different points can have different dimensions. Since dimension is a local invariant, each connected component has a fixed dimension.


          Scheme-theoretically, a manifold is a locally ringed space, whose structure sheaf is locally isomorphic to the sheaf of continuous (or differentiable, or complex-analytic, etc.) functions on Euclidean space. This definition is mostly used when discussing analytic manifolds in algebraic geometry.


          


          Broad definition


          The broadest common definition of manifold is a topological space locally homeomorphic to a topological vector space over the reals. This omits the point-set axioms (allowing higher cardinalities and non-Hausdorff manifolds) and finite dimension (allowing various manifolds from functional analysis). Usually one relaxes one or the other condition: manifolds without the point-set axioms are studied in general topology, while infinite-dimensional manifolds are studied in functional analysis.


          


          Charts, atlases, and transition maps


          The spherical Earth is navigated using flat maps or charts, collected in an atlas. Similarly, a differentiable manifold can be described using mathematical maps, called coordinate charts, collected in a mathematical atlas. It is not generally possible to describe a manifold with just one chart, because the global structure of the manifold is different from the simple structure of the charts. For example, no single flat map can properly represent the entire Earth. When a manifold is constructed from multiple overlapping charts, the regions where they overlap carry information essential to understanding the global structure.


          


          Charts


          A coordinate map, a coordinate chart, or simply a chart, of a manifold is an invertible map between a subset of the manifold and a simple space such that both the map and its inverse preserve the desired structure. For a topological manifold, the simple space is some Euclidean space Rn and interest focuses on the topological structure. This structure is preserved by homeomorphisms, invertible maps that are continuous in both directions.


          In the case of a differentiable manifold, a set of charts called an atlas allows us to do calculus on manifolds. Polar coordinates, for example, form a chart for the plane R2 minus the positive x-axis and the origin. Another example of a chart is the map top mentioned in the section above, a chart for the circle.


          


          Atlases


          The description of most manifolds requires more than one chart (a single chart is adequate for only the simplest manifolds). A specific collection of charts which covers a manifold is called an atlas. An atlas is not unique as all manifolds can be covered multiple ways using different combinations of charts.


          The atlas containing all possible charts consistent with a given atlas is called the maximal atlas. Unlike an ordinary atlas, the maximal atlas of a given manifold is unique. Though it is useful for definitions, it is a very abstract object and not used directly (e.g. in calculations).


          


          Transition maps


          Charts in an atlas may overlap and a single point of a manifold may be represented in several charts. If two charts overlap, parts of them represent the same region of the manifold, just as a map of Europe and a map of Asia may both contain Moscow. Given two overlapping charts, a transition function can be defined which goes from an open ball in Rn to the manifold and then back to another (or perhaps the same) open ball in Rn. The resultant map, like the map T in the circle example above, is called a change of coordinates, a coordinate transformation, a transition function, or a transition map.


          


          Additional structure


          An atlas can also be used to define additional structure on the manifold. The structure is first defined on each chart separately. If all the transition maps are compatible with this structure, the structure transfers to the manifold.


          This is the standard way differentiable manifolds are defined. If the transition functions of an atlas for a topological manifold preserve the natural differential structure of Rn (that is, if they are diffeomorphisms), the differential structure transfers to the manifold and turns it into a differentiable manifold. Complex manifolds are introduced in an analogous way by requiring that the transition functions of an atlas are holomorphic functions. For symplectic manifolds, the transition functions must be symplectomorphisms.


          The structure on the manifold depends on the atlas, but sometimes different atlases can be said to give rise to the same structure. Such atlases are called compatible.


          These notions are made precise in general through the use of pseudogroups.


          


          Construction


          A single manifold can be constructed in different ways, each stressing a different aspect of the manifold, thereby leading to a slightly different viewpoint.


          


          Charts


          
            [image: The chart maps the part of the sphere with positive z coordinate to a disc.]

            
              The chart maps the part of the sphere with positive z coordinate to a disc.
            

          


          Perhaps the simplest way to construct a manifold is the one used in the example above of the circle. First, a subset of R2 is identified, and then an atlas covering this subset is constructed. The concept of manifold grew historically from constructions like this. Here is another example, applying this method to the construction of a sphere:


          


          Sphere with charts


          A sphere can be treated in almost the same way as the circle. In mathematics a sphere is just the surface (not the solid interior), which can be defined as a subset of R3:


          
            	[image:  S = \{ (x,y,z) \in \mathbf{R}^3 | x^2 + y^2 + z^2 = 1 \}. ]

          


          The sphere is two-dimensional, so each chart will map part of the sphere to an open subset of R2. Consider the northern hemisphere, which is the part with positive z coordinate (coloured red in the picture on the right). The function  defined by


          
            	(x,y,z) = (x,y),

          


          maps the northern hemisphere to the open unit disc by projecting it on the (x, y) plane. A similar chart exists for the southern hemisphere. Together with two charts projecting on the (x, z) plane and two charts projecting on the (y, z) plane, an atlas of six charts is obtained which covers the entire sphere.


          This can be easily generalized to higher-dimensional spheres.


          


          Patchwork


          A manifold can be constructed by gluing together pieces in a consistent manner, making them into overlapping charts. This construction is possible for any manifold and hence it is often used as a characterisation, especially for differentiable and Riemannian manifolds. It focuses on an atlas, as the patches naturally provide charts, and since there is no exterior space involved it leads to an intrinsic view of the manifold.


          The manifold is constructed by specifying an atlas, which is itself defined by transition maps. A point of the manifold is therefore an equivalence class of points which are mapped to each other by transition maps. Charts map equivalence classes to points of a single patch. There are usually strong demands on the consistency of the transition maps. For topological manifolds they are required to be homeomorphisms; if they are also diffeomorphisms, the resulting manifold is a differentiable manifold.


          This can be illustrated with the transition map t = 1s from the second half of the circle example. Start with two copies of the line. Use the coordinate s for the first copy, and t for the second copy. Now, glue both copies together by identifying the point t on the second copy with the point 1s on the first copy (the point t = 0 is not identified with any point on the first copy). This gives a circle.


          


          Intrinsic and extrinsic view


          The first construction and this construction are very similar, but they represent rather different points of view. In the first construction, the manifold is seen as embedded in some Euclidean space. This is the extrinsic view. When a manifold is viewed in this way, it is easy to use intuition from Euclidean spaces to define additional structure. For example, in a Euclidean space it is always clear whether a vector at some point is tangential or normal to some surface through that point.


          The patchwork construction does not use any embedding, but simply views the manifold as a topological space by itself. This abstract point of view is called the intrinsic view. It can make it harder to imagine what a tangent vector might be.


          


          n-Sphere as a patchwork


          The n-sphere Sn is a generalisation of the idea of a circle (1-sphere) and sphere (2-sphere) to higher dimensions. An n-sphere Sn can be constructed by gluing together two copies of Rn. The transition map between them is defined as


          
            	[image: \mathbf{R}^n \setminus \{0\} \to \mathbf{R}^n \setminus \{0\}: x \mapsto x/\|x\|^2.]

          


          This function is its own inverse and thus can be used in both directions. As the transition map is a smooth function, this atlas defines a smooth manifold. In the case n = 1, the example simplifies to the circle example given earlier.


          


          Identifying points of a manifold


          It is possible to define different points of a manifold to be same. This can be visualized as gluing these points together in a single point, forming a quotient space. There is, however, no reason to expect such quotient spaces to be manifolds. Among the possible quotient spaces that are not necessarily manifolds, orbifolds and CW complexes are considered to be relatively well-behaved.


          One method of identifying points (gluing them together) is through a right (or left) action of a group, which acts on the manifold. Two points are identified if one is moved onto the other by some group element. If M is the manifold and G is the group, the resulting quotient space is denoted by M / G (or G \ M).


          Manifolds which can be constructed by identifying points include tori and real projective spaces (starting with a plane and a sphere, respectively).


          


          Cartesian products


          The Cartesian product of manifolds is also a manifold. Not every manifold can be written as a product of other manifolds.


          The dimension of the product manifold is the sum of the dimensions of its factors. Its topology is the product topology, and a Cartesian product of charts is a chart for the product manifold. Thus, an atlas for the product manifold can be constructed using atlases for its factors. If these atlases define a differential structure on the factors, the corresponding atlas defines a differential structure on the product manifold. The same is true for any other structure defined on the factors. If one of the factors has a boundary, the product manifold also has a boundary. Cartesian products may be used to construct tori and finite cylinders, for example, as S1S1 and S1[0,1], respectively.


          
            [image: A finite cylinder is a manifold with boundary.]

            
              A finite cylinder is a manifold with boundary.
            

          


          


          Manifold with boundary


          A manifold with boundary is a manifold with an edge. For example a sheet of paper with rounded corners is a 2-manifold with a 1-dimensional boundary. The edge of an n-manifold is an (n-1)-manifold. A disk (circle plus interior) is a 2-manifold with boundary. Its boundary is a circle, a 1-manifold. A ball (sphere plus interior) is a 3-manifold with boundary. Its boundary is a sphere, a 2-manifold. (See also Boundary (topology)).


          In technical language, a manifold with boundary is a space containing both interior points and boundary points. Every interior point has a neighbourhood homeomorphic to the open n-ball {(x1, x2, , xn) |  xi2 < 1}. Every boundary point has a neighbourhood homeomorphic to the "half" n-ball {(x1, x2, , xn) |  xi2 < 1 and x1  0}. The homeomorphism must send the boundary point to a point with x1 = 0.


          


          Gluing along boundaries


          Two manifolds with boundaries can be glued together along a boundary. If this is done the right way, the result is also a manifold. Similarly, two boundaries of a single manifold can be glued together.


          Formally, the gluing is defined by a bijection between the two boundaries. Two points are identified when they are mapped onto each other. For a topological manifold this bijection should be a homeomorphism, otherwise the result will not be a topological manifold. Similarly for a differentiable manifold it has to be a diffeomorphism. For other manifolds other structures should be preserved.


          A finite cylinder may be constructed as a manifold by starting with a strip [0, 1][0, 1] and gluing a pair of opposite edges on the boundary by a suitable diffeomorphism. A projective plane may be obtained by gluing a sphere with a hole in it to a Mbius strip along their respective circular boundaries.


          


          Classes of manifolds


          


          Topological manifolds


          The simplest kind of manifold to define is the topological manifold, which looks locally like some "ordinary" Euclidean space Rn. Formally, a topological manifold is a topological space locally homeomorphic to a Euclidean space. This means that every point has a neighbourhood for which there exists a homeomorphism (a bijective continuous function whose inverse is also continuous) mapping that neighbourhood to Rn. These homeomorphisms are the charts of the manifold.


          It is to be noted that a topological manifold looks locally like a euclidean space in a rather weak manner: while for each individual chart it is possible to distinguish differentiable functions or measure distances and angles, merely by virtue of being a topological manifold a space does not have any particular and consistent choice of such concepts. In order to discuss such properties for a manifold, one needs to specify further structure and consider differentiable manifolds and Riemannian manifolds discussed below. In particular, a same underlying topological manifold can have several mutually incompatible classes of differentiable functions and an infinite number of ways to specify distances and angles.


          Usually additional technical assumptions on the topological space are made to exclude pathological cases. It is customary to require that the space be Hausdorff and second countable.


          The dimension of the manifold at a certain point is the dimension of the Euclidean space that the charts at that point map to (number n in the definition). All points in a connected manifold have the same dimension. Some authors require that all charts of a topological manifold map to Euclidean spaces of same dimension. In that case every topological manifold has a topological invariant, its dimension. Other authors allow disjoint unions of topological manifolds with differing dimensions to be called manifolds.


          


          Differentiable manifolds


          For most applications a special kind of topological manifold, a differentiable manifold, is used. If the local charts on a manifold are compatible in a certain sense, one can define directions, tangent spaces, and differentiable functions on that manifold. In particular it is possible to use calculus on a differentiable manifold. Each point of an n-dimensional differentiable manifold has a tangent space. This is an n-dimensional Euclidean space consisting of the tangent vectors of the curves through the point.


          Two important classes of differentiable manifolds are smooth and analytic manifolds. For smooth manifolds the transition maps are smooth, that is infinitely differentiable. Analytic manifolds are smooth manifolds with the additional condition that the transition maps are analytic (they can be expressed as power series, which are essentially polynomials of infinite degree). The sphere can be given analytic structure, as can most familiar curves and surfaces.


          A rectifiable set generalizes the idea of a piecewise smooth or rectifiable curve to higher dimensions; however, rectifiable sets are not in general manifolds.


          


          Riemannian manifolds


          To measure distances and angles on manifolds, the manifold must be Riemannian. A Riemannian manifold is a differentiable manifold in which each tangent space is equipped with an inner product 〈,〉 in a manner which varies smoothly from point to point. Given two tangent vectors u and v, the inner product 〈u,v〉 gives a real number. The dot (or scalar) product is a typical example of an inner product. This allows one to define various notions such as length, angles, areas (or volumes), curvature, gradients of functions and divergence of vector fields.


          All differentiable manifolds (of constant dimension) can be given the structure of a Riemannian manifold. The Euclidean space itself carries a natural structure of Riemannian manifold (the tangent spaces are naturally identified with the Euclidean space itself and carry the standard scalar product of the space). Many familiar curves and surfaces, including for example all n-spheres, are specified as subspaces of a Euclidean space and inherit a metric from their embedding in it.


          


          Finsler manifolds


          A Finsler manifold allows the definition of distance, but not of angle; it is an analytic manifold in which each tangent space is equipped with a norm, ||||, in a manner which varies smoothly from point to point. This norm can be extended to a metric, defining the length of a curve; but it cannot in general be used to define an inner product.


          Any Riemannian manifold is a Finsler manifold.


          


          Lie groups


          Lie groups, named after Sophus Lie, are differentiable manifolds that carry also the structure of a group which is such that the group operations are defined by smooth maps.


          A Euclidean vector space with the group operation of vector addition is an example of a non-compact Lie group. A simple example of a compact Lie group is the circle: the group operation is simply rotation. This group, known as U(1), can be also characterised as the group of complex numbers of modulus 1 with multiplication as the group operation. Other examples of Lie groups include special groups of matrices, which are all subgroups of the general linear group, the group of n by n matrices with non-zero determinant. If the matrix entries are real numbers, this will be an n2-dimensional disconnected manifold. The orthogonal groups, the symmetry groups of the sphere and hyperspheres, are n(n-1)/2 dimensional manifolds, where n-1 is the dimension of the sphere. Further examples can be found in the table of Lie groups.


          


          Other types of manifolds


          
            	A complex manifold is a manifold modeled on Cn with holomorphic transition functions on chart overlaps. These manifolds are the basic objects of study in complex geometry. A one-complex-dimensional manifold is called a Riemann surface. Note that an n-dimensional complex manifold has dimension 2n as a real differentiable manifold.


            	A CR manifold is a manifold modeled on boundaries of domains in Cn.


            	Infinite dimensional manifolds: to allow for infinite dimensions, one may consider Banach manifolds which are locally homeomorphic to Banach spaces. Similarly, Frchet manifolds are locally homeomorphic to Frchet spaces.


            	A symplectic manifold is a kind of manifold which is used to represent the phase spaces in classical mechanics. They are endowed with a 2-form that defines the Poisson bracket. A closely related type of manifold is a contact manifold.

          


          


          Classification and invariants


          Different notions of manifolds have different notions of classification and invariant; in this section we focus on smooth closed manifolds.


          The classification of smooth closed manifolds is well-understood in principle, except in dimension 4: in low dimensions (2 and 3) it is geometric, via the uniformization theorem and the Hamilton-Perelman solution of the Poincar conjecture, and in high dimension (5 and above) it is algebraic, via surgery theory. This is a classification in principle: the general question of whether two smooth manifolds are diffeomorphic is not computable in general. Further, specific computations remain difficult, and there are many open questions.


          Orientable surfaces can be visualized, and their diffeomorphism classes enumerated, by genus. Given two orientable surfaces, one can determine if they are diffeomorphic by computing their respective genera and comparing: they are diffeomorphic if and only if the genera are equal, so the genus forms a complete set of invariants.


          This is much harder in higher dimensions: higher dimensional manifolds cannot be directly visualized (though visual intuition is useful in understanding them), nor can their diffeomorphism classes be enumerated, nor can one in general determine if two different descriptions of a higher-dimensional manifold refer to the same object.


          However, one can determine if two manifolds are different if there is some intrinsic characteristic that differentiates them. Such criteria are commonly referred to as invariants, because, while they may be defined in terms of some presentation (such as the genus in terms of a triangulation), they are the same relative to all possible descriptions of a particular manifold: they are invariant under different descriptions.


          Naively, one could hope to develop an arsenal of invariant criteria that would definitively classify all manifolds up to isomorphism. Unfortunately, it is known that for manifolds of dimension 4 and higher, no program exists that can decide whether two manifolds are diffeomorphic.


          Smooth manifolds have a rich set of invariants, coming from point-set topology, classic algebraic topology, and geometric topology. The most familiar invariants, which are visible for surfaces, are orientability (a normal invariant, also detected by homology) and genus (a homological invariant).


          Smooth closed manifolds have no local invariants (other than dimension), though geometric manifolds have local invariants, notably the curvature of a Riemannian manifold and the torsion of a manifold equipped with an affine connection. This distinction between no local invariants and local invariants is a common way to distinguish between geometry and topology. All invariants of a smooth closed manifold are thus global.


          Algebraic topology is a source of a number of important global invariant properties. Some key criteria include the simply connected property and orientability (see below). Indeed several branches of mathematics, such as homology and homotopy theory, and the theory of characteristic classes were founded in order to study invariant properties of manifolds.


          


          Examples of surfaces


          


          Orientability


          In dimensions two and higher, a simple but important invariant criterion is the question of whether a manifold admits a meaningful orientation. Consider a topological manifold with charts mapping to Rn. Given an ordered basis for Rn, a chart causes its piece of the manifold to itself acquire a sense of ordering, which in 3-dimensions can be viewed as either right-handed or left-handed. Overlapping charts are not required to agree in their sense of ordering, which gives manifolds an important freedom. For some manifolds, like the sphere, charts can be chosen so that overlapping regions agree on their "handedness"; these are orientable manifolds. For others, this is impossible. The latter possibility is easy to overlook, because any closed surface embedded (without self-intersection) in three-dimensional space is orientable.


          Some illustrative examples of non-orientable manifolds include: (1) the Mbius strip, which is a manifold with boundary, (2) the Klein bottle, which must intersect itself in 3-space, and (3) the real projective plane, which arises naturally in geometry.


          
            [image: Möbius strip]

            
              Mbius strip
            

          


          


          Mbius strip


          Begin with an infinite circular cylinder standing vertically, a manifold without boundary. Slice across it high and low to produce two circular boundaries, and the cylindrical strip between them. This is an orientable manifold with boundary, upon which "surgery" will be performed. Slice the strip open, so that it could unroll to become a rectangle, but keep a grasp on the cut ends. Twist one end 180, making the inner surface face out, and glue the ends back together seamlessly. This results in a strip with a permanent half-twist: the Mbius strip. Its boundary is no longer a pair of circles, but (topologically) a single circle; and what was once its "inside" has merged with its "outside", so that it now has only a single side.


          


          Klein bottle


          
            [image: The Klein bottle immersed in three-dimensional space.]

            
              The Klein bottle immersed in three-dimensional space.
            

          


          Take two Mbius strips; each has a single loop as a boundary. Straighten out those loops into circles, and let the strips distort into cross-caps. Gluing the circles together will produce a new, closed manifold without boundary, the Klein bottle. Closing the surface does nothing to improve the lack of orientability, it merely removes the boundary. Thus, the Klein bottle is a closed surface with no distinction between inside and outside. Note that in three-dimensional space, a Klein bottle's surface must pass through itself. Building a Klein bottle which is not self-intersecting requires four or more dimensions of space.


          


          Real projective plane


          Begin with a sphere centered on the origin. Every line through the origin pierces the sphere in two opposite points called antipodes. Although there is no way to do so physically, it is possible to mathematically merge each antipode pair into a single point. The closed surface so produced is the real projective plane, yet another non-orientable surface. It has a number of equivalent descriptions and constructions, but this route explains its name: all the points on any given line through the origin project to the same "point" on this "plane".


          


          Genus and the Euler characteristic


          For two dimensional manifolds a key invariant property is the genus, or the "number of handles" present in a surface. A torus is a sphere with one handle, a double torus is a sphere with two handles, and so on. Indeed it is possible to fully characterize compact, two-dimensional manifolds on the basis of genus and orientability. In higher-dimensional manifolds genus is replaced by the notion of Euler characteristic.


          


          Generalizations of manifolds


          
            	Orbifolds: An orbifold is a generalization of manifold allowing for certain kinds of " singularities" in the topology. Roughly speaking, it is a space which locally looks like the quotients of some simple space (e.g. Euclidean space) by the actions of various finite groups. The singularities correspond to fixed points of the group actions, and the actions must be compatible in a certain sense.

          


          
            	Algebraic varieties and schemes: Non-singular algebraic varieties over the real or complex numbers are manifolds. One generalizes this first by allowing singularities, secondly by allowing different fields, and thirdly by emulating the patching construction of manifolds: just as a manifold is glued together from open subset of Euclidean space, an algebraic variety is glued together from affine algebraic varieties, which are zero sets of polynomials over algebraically closed fields. Schemes are likewise glued together from affine schemes, which are a generalization of algebraic varieties. Both are related to manifolds, but are constructed algebraically using sheaves instead of atlases.

          


          
            	Because of singular points, a variety is in general not a manifold, though linguistically the French varit, German Mannigfaltigkeit and English manifold are largely synonymous. In French an algebraic variety is called une varit algbrique (an algebraic variety), while a smooth manifold is called une varit diffrentielle (a differential variety).

          


          
            	CW-complexes: A CW complex is a topological space formed by gluing disks of different dimensionality together. In general the resulting space is singular, and hence not a manifold. However, they are of central interest in algebraic topology, especially in homotopy theory, as they are easy to compute with and singularities are not a concern.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Manifold"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Manila


        
          

          
            
              	City of Manila

              Lungsod ng Maynila
            


            
              	
                
                  [image: The Manila Bay skyline]
                
The Manila Bay skyline
              
            


            
              	
                
                  
                    	[image: Flag of City of Manila]

                    Flag

                    	[image: Official seal of City of Manila]

                    Seal
                  

                

              
            


            
              	Nickname: "Perla del Oriente (Pearl of the Orient)", "The City of Our Affections", "City by the Bay", "La Insigne y Siemple Leal Ciudad (Distinguished and Ever Loyal City)"
            


            
              	Motto: Linisin, Ikarangal ang Maynila
            


            
              	
                
                  [image: Map of Metro Manila showing the location of Manila Coordinates: 14�35' N 121� E]
                
Map of Metro Manila showing the location of Manila Coordinates: 1435' N 121 E
              
            


            
              	Country

              	Philippines
            


            
              	Region

              	National Capital Region
            


            
              	Districts

              	1st to 6th districts of Manila
            


            
              	Barangays

              	897
            


            
              	Incorporated (city)

              	June 10, 1574
            


            
              	Government
            


            
              	-Mayor

              	Alfredo Lim (2007-2010; GO)
            


            
              	-Vice Mayor

              	Isko Moreno ( AM/ PDP-Laban/ GO)
            


            
              	Area
            


            
              	-Total

              	38.55 km(14.9 sqmi)
            


            
              	Elevation

              	16.0 m (52 ft)
            


            
              	Population (2007)
            


            
              	-Total

              	1,660,714
            


            
              	- Density

              	43,079/km(111,574.1/sqmi)
            


            
              	Time zone

              	PST ( UTC+8)
            


            
              	Zip code

              	0900 to 1096
            


            
              	Area code(s)

              	2
            


            
              	Website: www.manila.gov.ph
            

          


          The City of Manila ( Filipino: Lungsod ng Maynila or Siyudad ng Maynila), or simply Manila, is the capital of the Philippines and one of the cities that make up the greater metropolitan area of Metro Manila. Manila is the centre of government in the country and one of the central hubs of a thriving metropolitan area home to over 14 million people. It is located on the shores of Manila Bay just west of the geographical centre of Metro Manila, also known as the National Capital Region (NCR), which lies on an isthmus between Manila Bay and Laguna de Bay in southern Luzon. The city is one of 17 cities and municipalities which form the metropolitan area.


          Manila is the second most populous city proper in the Philippines, with more than 1.6 million inhabitants. Only nearby Quezon City, the country's former capital, is more populous. The metropolitan area is the second most populous in Southeast Asia. Manila is currently included in the roster of global cities of the world.


          Well into the 13th century, the city consisted of a fortified settlement and trading quarter at the bay of the Pasig River, on top of previous older towns. The official name of the city under its Malay aristocracy was Seludong/Selurung, which was the same name given for the general region of southwestern Luzon at that time, suggesting that it was the capital of this territory (see Ancient Tondo). However, the city became well-known by the local name given to the city by its Tagalog inhabitants: Maynilad. The name is from the phrase may nilad, Tagalog for "there is nilad," in reference to the flowering mangrove plant that grew on the marshy shores of the bay, used to produce soap for regional trade. It is from the name Maynilad that the city of Manila derives its modern name.


          Manila became the seat of the colonial government of Spain when it controlled the Philippine Islands for over three centuries from 1565 to 1898. Beginning in 1898, the United States occupied and controlled the city and the Philippine archipelago until 1946. During World War II, much of the city was destroyed. The Metropolitan Manila region was enacted as an independent entity in 1975.


          Manila has been classified as a "Gamma" global city by the Globalization and World Cities Study Group and Network.


          


          Geography


          
            [image: Manila and the central business district of Makati]

            
              Manila and the central business district of Makati
            

          


          Manila lies at the mouth of the Pasig River on the eastern shores of Manila Bay, which is on the western side of Luzon. It lies about 950 kilometers southeast of Hong Kong and 2,400 kilometers northeast of Singapore. The river bisects the city in the middle. Almost all of the city sits on top of centuries of prehistoric alluvial deposits built by the waters of the Pasig River and on some land reclaimed from Manila Bay. The layout of the city was haphazardly planned during Spanish Era as a set of communities surrounding the original Spanish Era walled city of Manila, called Intramuros. Intramuros is one of the oldest walled cities in the far east. During the American Period, some semblance of city planning using the architectural designs and master plans by Daniel Burnham was done on the portions of the city south of the Pasig River. Burnham, the noted American city planner and architect, was famed for his plans and designs of Chicago, Cleveland (the Group Plan), San Francisco, Washington, DC (the McMillan Plan), and Baguio City, details of which appear in The Chicago Plan publication of 1909.


          
            [image: Pasig River]

            
              Pasig River
            

          


          Manila is bordered by several municipalities and cities in Metro Manila: Navotas and Caloocan City to the north, Quezon City to the northeast, San Juan and Mandaluyong City to the east, Makati City to the southeast, and Pasay City to the south.


          


          Government


          


          City seal


          The Seal of Maynila depicts the words Lungsod ng Maynila and Pilipinas, Filipino for City of Manila and Philippines, in a circle around a shield. The circle also contains six yellow stars representing the city's six congressional districts. The shield, in the shape of pre-colonial people's shield, depicts the city's nickname Pearl of the Orient on top; a sea lion in the middle, in reference to the city's Spanish influences; and the waves of the Pasig River and Manila Bay in the bottom portion. The colors of the seal mirror that of the Flag of the Philippines.


          


          Districts
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              Map of Manila
            

          


          The city is divided into sixteen (16) districts. Only one district was not an original town - Port Area. Eight (8) districts are located north of the Pasig River and eight (8) are in the south. San Andres Bukid was previously part of Santa Ana, while Santa Mesa was once a part of Sampaloc. These districts should not be confused with the six congressional districts of Manila.


          
            
              	District

              	Barangays

              	Population

              (2007 census)

              	Area

              ( has.)

              	Pop. density

              (per km)
            


            
              	Binondo

              	10

              	12,100

              	66.11

              	18,304.1
            


            
              	Ermita

              	13

              	6,205

              	158.91

              	3,904.8
            


            
              	Intramuros

              	5

              	5,015

              	67.26

              	7,455.7
            


            
              	Malate

              	57

              	78,132

              	259.58

              	30,099.8
            


            
              	Paco

              	43

              	69,300

              	278.69

              	24,866.7
            


            
              	Pandacan

              	38

              	76,134

              	166.00

              	45,862.9
            


            
              	Port Area

              	5

              	48,684

              	315.28

              	15,441.4
            


            
              	Quiapo

              	16

              	23,138

              	84.69

              	27,322.0
            


            
              	Sampaloc

              	192

              	255,613

              	513.71

              	49,758.5
            


            
              	San Andres

              	65

              	116,585

              	168.02

              	69,386.2
            


            
              	San Miguel

              	12

              	16,115

              	91.37

              	17,636.9
            


            
              	San Nicolas

              	15

              	43,225

              	163.85

              	26,380.5
            


            
              	Santa Ana

              	34

              	62,184

              	169.42

              	36,703.5
            


            
              	Santa Cruz

              	82

              	118,779

              	309.01

              	38,438.1
            


            
              	Santa Mesa

              	51

              	98,901

              	261.01

              	37,892.2
            


            
              	Tondo

              	259

              	630,604

              	865.13

              	72,891.6
            

          


          All of these districts, with the exception of Port Area, have their own churches, and several of these districts have achieved recognition in their own right. Intramuros being the old and original enclave of Manila is a historical site. The district of Binondo is the city's Chinatown. Tondo is the densest in terms of population, the largest in land area and also with the highest poverty level. The districts of Ermita and Malate are well-known and popular with tourists, having many bars, restaurants, five-star hotels, and shopping malls while the districts of San Miguel and Pandacan hosts the official residence of the President of the country, Malacaang Palace.


          


          National government offices
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          The City of Manila is the capital of the Philippines and is also the seat of political power in the country. During the early years of the American colonial government, they envisioned a well designed city outside the walls of Intramuros. In nearby "Bagumbayan" or what is now Rizal Park, was chosen to become the centre of government and a design commission was given to Daniel Burnham to create a master plan for the city patterned after Washington D.C. The plan was abandoned and construction was halted due to World War II.


          Eventually, under the Commonwealth Government of Manuel L. Quezon, a new government centre was to be built on the hills northeast of Manila, or what is now Quezon City. Several government agencies have set-up base in Quezon City but several key government offices are in Manila such as, the Office of the President, the Supreme Court, the Court of Appeals, the Bangko Sentral ng Pilipinas, the Departments of Budget, Finance, Health, Justice, Labor & Employment, and Tourism.


          


          Parks and open areas
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          Directly south of Intramuros lies Rizal Park, the country's most significant park. Also known as Luneta (Spanish term for "crescent-shaped") and previously as Bagumbayan ("New Town"), the 60 hectare Rizal Park sits on the site where Jos Rizal, the country's national hero, was executed by the Spaniards on charges of subversion. A monument stands in his honour where Rizal's remains were buried. The big flagpole west of the Rizal Monument is the Kilometer Zero for road distances on the island of Luzon and the rest of the country.


          Other attractions in Rizal Park include the Chinese and Japanese Gardens, the Department of Tourism building, the National Museum of the Philippines, The National Library of the Philippines, the Planetarium, the Orchidarium and Butterfly Pavilion, an open-air auditorium for cultural performances, a relief map of the Philippines, a fountain area, a children's lagoon, a chess plaza, a light and sound presentation, and the Quirino Grandstand.


          Another famous open space in Manila is the Baywalk. This promenade lies in front of the Manila Bay where one can experience one of the most breathtaking sunsets of the world. Coconut trees, giant kaleidoscopic lamp posts and other scenery dot this two-kilometer stretch of ample space beside Roxas Boulevard. The Baywalk used to include al fresco cafs and restaurants, and stages with live musical acts but these were removed in late 2007 by Mayor Alfredo Lim.


          Aside from Rizal Park, Manila has very few other open public spaces. Rajah Sulayman Park, Manila Boardwalk, Liwasang Bonifacio, Plaza Miranda, Mehan Garden, Paco Park, Remedios Circle, Manila Zoological and Botanical Garden, Plaza Balagtas and the Malacaang Garden are some of the other parks in the city. In 2005, Mayor Lito Atienza opened the Pandacan Linear Park, a strip of land that served as a buffer zone between the oil depot and the residential-commercial properties in Pandacan and could be found along the banks of the Pasig River. In the northern most part of the city lies the three cemeteries of Loyola, Chinese, and Manila North Green Park, the largest public cemetery in Metropolitan Manila.


          


          Demographics


          


          Population density


          With a population of 1,660,714 and a land area of 38.55 km, it has the highest population density of any major city in the world with 43,079 people/km (with district 6 being the most dense with 68,266, followed by the first two districts (Tondo) with 64,936 and 64,710, respectively, and district 5 being the least dense with 19,235). A million more transients are added during daytime as students and workers come to the city.


          Manila's population density dwarfs that of Paris (20,164 inhabitants per km), Shanghai (16,364 people/km, with its most dense district of Nanshi's 56,785 density), Buenos Aires (2,179 people/km, with its most dense inner suburb Lanus' 10,444 density), Tokyo (10,087 people/km), Mexico City (11,700 people/km), and Istanbul (1,878 people/km, with its most dense district Fatih's 48,173 density).


          But when accounting for the entire urban area, Metro Manila drops to 85th place with 12,550 people/km in a land area of 1,334km, behind even Cebu City, which ranks 80th.


          


          Languages


          The vernacular language is Filipino in the form of Tagalog, while English is the language most widely used in education and business throughout the Metro Manila region. Hokkien Chinese is spoken by the city's large Chinese-Filipino community.


          


          Religion


          


          Roman Catholicism
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          Manila is the seat of the Archdiocese of Manila and the Primate of the Philippines. Being the seat of the Spanish colonial government in past centuries, it has been used as the base of numerous Roman Catholic missions to the Philippines. Among the religious orders that have gone to the Philippines include the Dominicans, the Jesuits, the Franciscans, the Augustinians (which includes the Augustinian Recollects), the Benedictines, the Sisters of St. Paul of Chartres, France, the Vincentian Fathers, the Congregatio of the Immaculati Cordis Mariae, and the De La Salle Christian Brothers.


          Intramuros is currently the seat of the Archdiocese of Manila, the oldest archdiocese in the country. The archdiocese's offices is located in the Manila Cathedral (Basilica Minore de la Nuestra Seora de la Immaculada Concepcion) in Intramuros. Manila is under the Patronage of San Andres ( St. Andrew), the city's titular patron saint.


          Other notable churches and cathedrals in the city include San Agustin Church (shrine of the canonically crowned image of Nuestra Senora de Consolacion y Correa) in Intramuros, a UN World Heritage Site is a favorite wedding place of notable people and one of two fully air-conditioned churches in the city; Quiapo Church, also known as the Basilica Minore del Nuestro Padre Jesus Nazareno, site of the annual January Black Nazarene procession; Binondo Church, also known as Basilica Minore de St. Lorenzo Ruiz; Malate Church ( Nuestra Seora de Remedios); Ermita Church that houses the oldest Marian Image in the Philippines, Nuestra Senora de Guia; Tondo Church, home of the century-old ivory image of Sto. Nino (Child Jesus); Sta. Ana Church, shrine of the canonically crowned image of Nuestra Senora de los Desamparados; and San Sebastian Church or the Basilica Minore de San Sebastian, the only all-steel church in Gothic style in Asia.


          


          Evangelicalism


          Manila is home to some of the older and larger Protestant churches in the Philippines. While, most of the older churches established by American missionaries are located within the Manila city limits, a greater number of the larger churches are in the suburbs and satellite cities.


          Most notable among the older Manila Protestant churches are:


          - The Central United Methodist Church located just across TM Kalaw Street from Rizal Park whose original sanctuary was built in 1901 is known among Methodists as the "cathedral."


          - Knox United Methodist Church is the oldest Protestant church in the country established in 1898 succeeding a service of worship held at the Teatro Filipino by Bishop James Thoburn.


          - The Ellinwood Malate Church was built by the Presbyterians in 1907. It was the seat of Presbyterianism in the Islands until its merger with other Protestants that resulted to the formation of the United Church of Christ in the Philippines in 1948. Ellinwood and many of the Presbyterian churches have thus become members of the new denomination. Presbyterians also established churches within the Chinese community of Manila. The United Evangelical Church in the Philippines is considered the mother church of many Chinese churches in the islands.


          - The Union Church of Manila, since its founding in 1914 as a union between American Presbyterians and Methodists has since been the primary church attended by Manila's expatriate community. The congregation however has built a larger and more modern sanctuary in Makati, a suburb which was incorporated as a city in 1995.


          - The First Baptist Church of Manila was founded in 1928 by American Missionaries previously connected with the Northern Baptist Convention. The Northern Baptists arrived in the islands in 1900 and established churches and schools in the province of Iloilo, Western Visayas was caught in the middle of the Fundamentalist-Modernist controversy which resulted to a split. First Baptist moved into Quezon City in 1951.


          After the Second World War, a great influx of foreign Protestant missionaries came to the islands among which are the Baptists, Nazarenes, Pentecostals, Christian and Missionary Alliance established churches and schools throughout the islands making Manila their headquarters of operations. The Baptist Bible Church in Santa Mesa, Manila is the first church founded under the auspices of the Baptist Bible Fellowship in 1947. Since its founding, the Springfield, Missouri-based Baptist Bible Missions have established 2000 churches in the Philippines.


          Today, among Metro Manila's largest churches include: Jesus is Lord Church (independent Pentecostal), Bread of Life ( Full Gospel/ Presbyterian), Christ's Commission Fellowship (evangelical non-denominational, Baptistic), Word of Hope ( Assembly of God), Greenhills Christian Fellowship (Baptist), and Victory Christian Fellowship ( Charismatic).


          


          Islam, Buddhism and other faiths


          There are many Buddhist and Taoist temples built by the Chinese community in Manila. The Quiapo district is home to a sizable Muslim population in Manila, and The Golden Mosque is located there. In Ermita is a large Hindu temple for the Indian population, while on U.N. Avenue, there is a Sikh Temple. There is also a temple of The Church of Jesus Christ of Latter-day Saints. In Malate, along Quirino Avenue, there once was a synagogue for the small Jewish community in the Philippines; a new synagogue has since been erected in neighboring Makati, along Tordesillas Street. The Philippine-based Iglesia ni Cristo and the Philippine Independent Church (Aglipayan) also has numerous chapels and churches spread throughout the city.


          


          Education


          Manila is home to majority of the colleges and universities in Metro Manila. The University Belt or U-Belt, informally located in the districts of Malate, Ermita, Intramuros, San Miquel, Quiapo, and Sampaloc is the colloquial term for the high concentration of institutions of higher education that are located in these districts. Among them are the University of the Philippines, Manila which houses the Philippine General Hospital, private school De La Salle University-Manila in Ermita, the private schools Far Eastern University, Centro Escolar University and University of Santo Tomas in Sampaloc, and the city-owned Pamantasan ng Lungsod ng Maynila at Intramuros.


          The city also plays host to the Manila Science High School, the forerunner of the country's science high schools, the National Museum of the Philippines, where the Spoliarium of Juan Luna is housed, the Metropolitan Museum, the Museong Pambata (Children's Museum), as well as the National Library, located within Rizal Park.


          


          Economy


          


          Commerce


          Every district in the city with the exception of Port Area has its own public market, locally called the pamilihang bayan or Palengke. Public markets are often divided into two, the dry goods section and the wet goods section. Commerce in these public markets is lively, especially in the early morning. Under the urban renewal program of the incumbent administration, some of the public markets had been refurbished and given a fresher look, like the Sta. Ana public market.


          Modern shopping malls dot the city especially in the areas of Malate and Ermita. SM City Manila, part of the country's largest chain of malls, stands behind the Manila City Hall, while the original SM Department store still operates in Carriedo in Sta. Cruz while another called SM Centrepoint is located north east of the city in Sta. Mesa close to the Quezon City-San Juan boundary. One of the popular malls that lies at the heart of Manila is Robinson's Place Ermita. In the southern part of the city in Malate district is Harrison Plaza, one of the city's oldest shopping malls.


          


          Manufacturing


          


          Historical perspective


          The establishment of the country's manufacturing base centered around the not so distant districts of Manila during the Spanish colonial times. During the arrival of the Americans by the turn of the 20th century, Manila's manufacturing base expanded and diversified into different areas and interests.


          The district of Tondo due to its proximity to the Manila North and South Harbor became a centre for several manufacturing facilities and the district of Pandacan and portions of Paco nearest to the banks of the Pasig River served as centers for manufacturing in the city.


          Manila during the Spanish period was well-known for its quality tobacco production by the Manila Tabacalera Company which had its manufacturing and production base along Tayuman street in Tondo. Philippine food and beverage giant San Miguel Corporation first started its beer brewing production along San Miguel district. The old brewing building for San Miguel is now within the high security enclave of Malacaan Palace grounds. Nearby the old San Miguel brewery was the Manila Ice Plant and portions of its old building now houses the Department of Budget and Management. Tanduay Distilleries, a manufacturer of rhum still operates its facilities in the San Miguel district while its rival La Tondea which had its production facilities in nearby Quiapo district has scaled down its operations.


          Tondo was base for food manufacturing by the 1920s and several American companies established plants in the area. The Philippine Manufacturing Company or PMC established production of various products derived from coconut oil ranging from cooling oil to soaps and toiletries. The Philippine Manufacturing Company would later become Procter and Gamble Philippines and in the late 1980s, production from within the crowded Tondo area was gradually phased down and moved to areas outside of Metro Manila.


          PMC's rival company, the Philippine Refining Company or PRC established its based of operations five kilometers upstream of the Pasig River in Paco district, along the United Nations Avenue, near Isla de Provisor. PRC was also engaged in the manufacture of product derivatives from coconut oil. In the 1990s, Philippine Refining Company changed its corporate name as part of the global strategy of company brand recognition and is now called Unilever Philippines.


          The United Nations Avenue (formerly named as Calle Isaac Peral) near the corner of Romualdez street used to be the mini Detroit in the 1930s when the Ford Motor Company established its first assembly plant in the area. The plant facility remains standing and it houses the government office issuing the seaman's passbook.


          American owned oil companies in the 1930s like Esso, Mobil Oil and Filipino Oil or FilOil established their oil distribution and lube facilities along the banks of the Pasig River in Pandacan district, at a time when the area was largely a farm village. after almost a century of operations, the fuel distribution and manufacturing facilities are gradually being removed due to its potential security and safety risk to the highly dense population in the area.


          Coca Cola still operates its bottling plant in Pandacan but its plant operations is more focused on product distribution into the Metro Manila franchise area.


          Several key and notable manufacturing facilities in the City of Manila closed down through the years especially after 1980s. The country's then largest copra milling company at the boundary of Paco and Pandacan district closed down and its plant site is now a middle class town house facility. The depot of the Philippines only gas company with pipelines servicing every home, the Manila Gas Company ceased operations in the 1980s after a protracted legal battle on ownership issue and its facilities were torn down as the 5.5 hectare Manila Gas property is now being converted into a mixed condominium and commercial tower.


          


          Transportation


          


          Air
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          Ninoy Aquino International Airport (NAIA), eight kilometres south of the city centre, serves Manila, the Metro Manila area and the nearby provinces. Over 40 airlines provide daily service to over 26 cities and 19 countries worldwide. Approximately 17 million travellers use NAIA a year, straining what was originally a domestic airport built in the 1930s. A second terminal, Terminal 2 (or the Centennial Terminal) opened in October 1999. The International flag-carrier Philippine Airlines now uses this terminal exclusively for both its domestic and international service while all other international flights use the original NAIA terminal. Air Philippines is in the transition to the newer Terminal 2 alongside PAL. The construction of a third terminal (NAIA-3) has been completed but has yet to open, pending the outcome of investigations of alleged contract irregularities and the international legal battle between the builders and the Philippine government under the administration of incumbent President Arroyo. The main carrier serving NAIA is Philippine Airlines, which has the most extensive network in the Philippines.


          Another alternative point of embarkation and disembarkation is Diosdado Macapagal International Airport in the Clark Special Economic Zone. Some airlines use this small airport because of its cheaper landing and parking fees.


          Plans have been made to shut down the existing NAIA complex due to the legal delays associated with opening NAIA-3, and replace is with a large-scale terminal complex in Diosdado Macapagal International. The government has already given the go-ahead for construction, and the new terminal is expected to be complete by 2011.


          


          Roads


          The main roads of Metro Manila are organized around a set of radial and circumferential roads that radiate and circle in and around Manila proper. Roxas Boulevard, easily the most well-known of Manila's streets, line the southern shores of Manila with Manila Bay. The boulevard is part of the Radial Road 1 that leads south to the province of Cavite. Another well-known radial road is Espaa Boulevard (part of Radial Road 7) that starts in Quiapo and ends at the Welcome Rotunda along the border with Quezon City. Pres. Sergio Osmea Sr. Highway, part of the South Luzon Expressway or Radial Road 3 is the most important highway linking Manila with the provinces of southern Luzon.


          The most common types of public transportation are buses and the jeepney. Tricycles and Pedicabs are used for short distances. In some areas, especially in Divisoria, two stroke motors are fitted in the pedicabs and are used for goods transport.


          


          Bridges
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          There are eight (8) major bridge spans in Manila, more than half of the number of bridges that connects the north and south banks of the Pasig River in Metro Manila. There are two (2) rail bridges that crosses the river, the Light Rail Transit 1 and the Philippine National Railways track. The bridges listed below are in a west to east order, with the first bridge Del Pan, nearest to the mouth of the Pasig River into Manila Bay.


          
            	Roxas bridge - formerly called Del Pan (San Nicolas to Port Area)


            	Jones bridge (Binondo to Ermita)


            	McArthur bridge (Santa Cruz to Ermita)


            	LRT 1 (Carriedo station to Central station)


            	Quezon bridge (Quiapo to Ermita)


            	Ayala bridge (San Miguel to Ermita)


            	Mabini bridge - formerly called Nagtahan bridge (Santa Mesa to Pandacan)


            	Philippine National Railways (Santa Mesa station to Pandacan station)


            	Padre Zamora bridge (Santa Mesa to Pandacan)


            	Lambingan bridge (Sta. Ana)

          


          


          Rail transport
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          Manila is the hub of a railway system on Luzon. The main terminal of the Philippine National Railways is in the Tondo district. Railways extend from this terminal north to the city of San Fernando in Pampanga and south to Legazpi City in Albay, though only the southern railway is currently in operation.


          Manila is also serviced by the Manila Light Rail Transit System (separate from Manila Metro Rail Transit System), a national priority project designed to address the overwhelming traffic that congests the national capital. Development of the system began with its inception in the 1970s under the Marcos administration, making it the first light rail transport in Southeast Asia. Recently, the system saw a massive multi-billion dollar expansion in correlation with the rising population of the city; its purpose: to create an alternative form of transportation to solve the demand of an increasingly mobile workforce. Two lines service the city residents, the Yellow Line that runs along the length of Taft Avenue (R-2) and Rizal Avenue (R-9), and the Purple Line that runs along Ramon Magsaysay Blvd (R-6) from Santa Cruz, through Quezon City, up to Santolan in Pasig City.


          These are the major rail systems, with their stations within Manila:


          
            	Yellow Line (LRT 1): R. Papa, J. Abad Santos, Blumentritt, Tayuman, Bambang, D. Jose, Carriedo, Central Station, UN Ave., P. Gil, Quirino Ave, and Vito Cruz


            	Purple Line (LRT-2 or MRT-2): C.M. Recto, Legarda, Pureza, and V. Mapa


            	PNR: Vito Cruz, Herran, Pandacan, Sta. Mesa, Espaa, Laong Laan, Blumentritt and Tutuban.

          


          


          Seaports and piers


          The City of Manila is the chief seaport of the Philippines. North Harbor and South Harbour experience busy periods during long holidays such as Holy Week, All Saints Day and the Christmas holidays. The Port of Manila serves the city's commercial needs, it also one of South East Asia's more major ports.


          


          Communication


          


          Postal service


          The Philippines' central office for its postal service is now known as the Philippine Postal Corporation. It is located at the foot of the Jones Bridge. The main office is housed in a huge art deco style building designed with huge columns at front, built during the American colonial period. The building houses the Philippine Postal Bank and the main mail sorting-distribution operations of the country.


          


          Print and publication


          Manila is home to major Philippine newspaper publishers with a number of offices and printing presses located at the Port Area. The news industry is one of the legacies of the American colonization of the Philippines, as they paved the way for the freedom of the press. Some of the major publications based in Manila include the country's oldest newspapers, the Manila Times, the Manila Bulletin, the Philippine Star, the Manila Standard Today, The Daily Tribune and others.


          


          News agencies


          The city serves as host to a number of news and information offices, agencies or services that includes the Office of the Press Secretary and Radio-TV Malacaang or RTVM (the close-in news team of Philippine Presidents) located at the Malacaang Palace grounds.


          The National Press Club's building office is located at the foot of the Jones bridge across the Post Office building and it houses the International Press Centre or IPC, a government agency tasked to accredit and grant working permits for visiting foreign agencies.


          Manila is also home to the prestigious and exclusive organization of journalists called, "Samahang Plaridel," whose members include some of the prominent publishers, editors, reporters of the country.


          The Agence France Presse, CNN, Reuters, Associated Press, Japan's NHK and Fuji TV, and London-based Global Radio News, Ltd. all have field offices in Manila.


          


          Government


          Like all cities of the Philippines, Manila is governed by a mayor who heads the executive department of the city. The current mayor for the 2007-2010 term is Alfredo Lim, who is making a comeback to the city hall following a 3-year stint as a Senator. The city mayor is restricted for three consecutive terms (nine years), although he can be elected again after an interruption of one term.


          Isko Moreno the city's incumbent vice-mayor heads the legislative arm which is composed of the elected city councilors, six from each of the city's six congressional districts.


          The city is divided into 897 barangays, which are the smallest unit of local government in the Philippines. Each barangay has its own chairperson and councilors. For administrative convenience, all the barangays in Manila are grouped into 100 zones and which are further grouped into 16 administrative districts. These zones and districts have no form of local government.


          The city further has six representatives popularly elected to the House of Representatives, the lower legislative branch of the Philippines. Each representative represents one of the six Congressional districts of Manila.


          


          Places of interest


          


          General landmarks
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            	Apolinario Mabini Shrine


            	Chinatown (Binondo district)


            	Buddha of Sao Mao


            	Embassy of the United States of America


            	Ermita and Malate Districts, a place for Bohemian night life


            	Fort Santiago


            	Intramuros, the walled city built by the Spaniards, originally considered to be the City of Manila


            	Liwasang Bonifacio (Former name: Plaza Lawton)


            	Malacaang Palace, the official residence of the President of the Philippines


            	Mall of Asia


            	Manila Baywalk


            	Manila Ocean Park


            	Malate Church


            	Manila Boardwalk


            	Manila Cathedral


            	Manila City Hall


            	Manila ocean park


            	Manila Yacht Club


            	Manila Zoological and Botanical Garden ( Manila Zoo)


            	Metropolitan Theatre


            	Museo Pambata


            	National Library of the Philippines


            	National Museum


            	Paco Park, the location of the hit Paco Park Presents


            	Plaza Lorenzo Ruiz


            	Plaza Miranda


            	Quiapo Church


            	Quirino Grandstand


            	Rajah Sulayman Park


            	Remedios Circle


            	Rizal Park, also known as Luneta


            	San Agustin Church


            	San Sebastian Church


            	The Manila Hotel


            	The Supreme Court of the Philippines


            	Victims of Martial Law Memorial Wall - Bonifacio Shrine (near City Hall)

          


          


          Hotels
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          Manila offers a wide range of accommodations ranging from top-rated de-luxe hotels to more affordable universal lodges. Most of these accommodations are located within Roxas Boulevard overlooking Manila Bay, or in the districts of Ermita and Malate. Manila's hotel accommodations are 20 to 30 minutes away from the international and domestic airport.


          


          Places of worship
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          The cosmopolitan atmosphere and cultural diversity of Manila is reflected in the number of places of worship scattered around the city. The freedom of worship in the Philippines, which have existed since the creation of the republic, allowed the diverse population to build their sacred sites without the fear of persecution. People of different denominations are represented here with the presence of Christian churches, Buddhist temples, Jewish synagogues, and Islamic mosques.



          
            	Abbey of Our Lady of Montserrat (Benedictine Chapel inside San Beda College)


            	Archdiocesan Shrine of St. Jude Thaddeus


            	Basilica Minore de San Lorenzo Ruiz (Binondo Church)


            	Basilica Minore de San Sebastian ( San Sebastian Church), the only all-steel church in Gothic style in Asia (Built 1891)


            	Basilica Minore de la Immaculada Concepcion ( Manila Cathedral)


            	Basilica Minore del Nazareno Negro ( Quiapo Church)


            	Buddhist Temple (Malate, Manila)


            	Cathedral of the Child Jesus - Iglesia Filipina Independiente ( Aglipayan)


            	Chapel of the Most Blessed Sacrament ( De La Salle University-Manila Main Chapel) (Built 1938)


            	Central United Methodist Church (Built 1901) (Ermita)


            	Chinese Temple (Binondo, Manila)


            	The House of the Lord - Church of Jesus Christ of Latter-day Saints (Mormon temple in Greenmeadows Subdivision, Quezon City, Metro Manila. Also several public chapels throughout the city.)


            	Hindu Temple (Paco, Manila)


            	Iglesia de la Parroquia de Santo Nio (Pandacan, Manila)


            	Iglesia de Santa Cruz


            	Iglesia ni Cristo (Maceda st., Sampaloc [formerly Washington st.])


            	Iglesia ni Cristo (Paco, Manila)


            	Iglesia ni Cristo (Pandacan, Manila)


            	Iglesia ni Cristo (Quiapo, Manila)


            	Iglesia ni Cristo (Sampaloc, Manila)


            	Iglesia ni Cristo (Moriones st., Tondo, Manila)


            	Iglesia ni Cristo (Solis, Tondo, Manila)


            	Iglesia ni Cristo (Syquia st. Paco, Manila)


            	Knox United Methodist Church (Built 1898) (Rizal Avenue)


            	Mosque del Globo de Oro (Quiapo, Manila)


            	Nuestra Seora de Guia Church (Ermita Church)


            	Far Eastern University (FEU) Chapel (Nicanor Reyes St., Manila) - Artworks of Botong Francisco (National Artist)


            	National Shrine of St. Michael and the Archangels (San Miguel, Manila)


            	Nuestra Seora de Remedios Church (Malate Church)


            	Parroquia de San Fernando de Dilao (Paco, Manila)


            	Santissimo Rosario Parish Church (University of Santo Tomas)


            	St. Vincent de Paul Parish Church ( Adamson University, San Marcelino, Ermita, Manila)


            	San Agustin Church, Intramuros -Oldest Catholic Church in the Philippines (Built in the 15th century)- Only Church in Intramuros that survived the destruction of Intramuros during the February 1945 Liberation of Manila


            	Sto. Nio de Tondo Church (Tondo, Manila)

          


          


          Sporting venues


          
            	Rizal Memorial Sports Complex (RMSC), Vito Cruz Street, Malate (Built-1934)

              
                	Rizal Memorial Coliseum


                	Rizal Memorial Track and Football Stadium


                	Rizal Memorial Baseball Stadium


                	Ninoy Aquino Stadium

              

            


            	San Andres Gym (formerly Mail and More Arena, the home of the defunct Manila Metrostars.)

          


          


          Museums


          
            	Bahay Tsinoy


            	Intramuros Light and Sound Museum


            	Main National Museum, Padre Burgos Street


            	Museo ng Maynila (Museum of Manila)(Pre-War Army-Navy Club Bldg.), Rizal Park


            	Museo Pambata (Children's Museum)(Pre-War Elk's Club Bldg.), Rizal Park


            	National Museum of the Filipino People, Rizal Park


            	Parish of the Our Lady of the Abandoned - Sta. Ana (pre-Spanish artifacts)


            	Plaza San Luis, Intramuros


            	San Agustin Church Museum, Intramuros


            	The Far Eastern University (FEU) Campus - Old Manila Walks


            	The Museum - De La Salle University-Manila, Taft Avenue, Malate


            	UST Museum of Arts and Sciences

          


          


          Cemeteries


          
            	Manila Chinese Cemetery


            	La Loma Cemetery


            	Manila North Cemetery


            	Manila South Cemetery


            	Paco Park

          


          


          History


          


          Pre-Spanish times


          Manila began as a Muslim settlement at the mouth of the Pasig River along the shores of Manila Bay. The name came from the term maynilad, literally "where there is nilad." Nilad is a white-flowered mangrove plant that grew in abundance in the area.


          In the mid-16th century, the area of present-day Manila was governed by three rajahs, or Muslim community leaders. They were Rajah Sulayman and Rajah Matanda who ruled the communities south of the Pasig, and Rajah Lakandula who ruled the community north of the river. Manila was then the northernmost Muslim sultanate in the islands. It held ties with the sultanates of Brunei, Sulu, and Ternate in Cavite.


          


          Spanish rule
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          In 1570, a Spanish expedition ordered by the conquistador Miguel Lpez de Legazpi demanded the conquest of Manila. His second in command, Martn de Goiti departed from Cebu and arrived in Manila. The Muslim Tagalogs welcomed the foreigners, but Goiti had other plans. The Spanish force of 300 soldiers marched through Manila and a battle was fought with the heavily armed Spaniards quickly defeating the native settlements. Legazpi and his men followed the next year and made a peace pact with the three rajahs and organized a city council consisting of two mayors, 12 councilors, and a secretary. A walled city known as Intramuros, at the southern banks of Pasig River was built to protect the Spanish colonizers. On June 10, 1574, King Philip II of Spain gave Manila the title of Insigne y Siempre Leal Ciudad ("Distinguished and Ever Loyal City").


          In 1595, Manila was proclaimed as the capital of the Philippine Islands and became a centre of trans-Pacific trade for more than three centuries. For example, the famous Manila galleons sailed between Manila and the port of Acapulco in today's Mexico. These Manila galleons carried silver and other precious metals from the New World to Manila to purchase goods and raw materials from throughout Asia  for example, spices transshipped from the Spice Islands to the south, and porcelain, ivory, lacquerware and processed silk cloth from China and Southeast Asia. Some of these Asian goods were used in Mexico, however, most of the cargo was transshipped across Mexico for delivery to Spain, to be sold in European markets.


          


          British occupation


          There was a brief British occupation of Manila from 1762-1764 as a result of the Seven Years' War, which was fought between France and England. Spain became a British enemy when it sided with France due to ties between their royal families. The British Occupation was confined to Manila and Cavite while Simn de Anda y Salazar, acting as a de facto Spanish governor general, kept the countryside for Spain with the help of Filipino soldiers. The Indian soldiers known as Sepoys, who came with the British, deserted in droves and settled in Cainta, Rizal, and explains the uniquely Indian features of generations of Cainta residents. French mercenaries who came with the British also settled in various locations around Manila.


          


          United States rule
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          U.S. Troops invaded Manila in 1898 and waged war with the Spaniards and Filipinos in the Spanish-American War and the Philippine-American War. Following the defeat of Spain, U.S. forces took control of the city and the islands in one of the most brutal and forgotten chapters of Philippine American history.


          The American Navy, under Admiral George Dewey, defeated the Spanish squadron in the Battle of Manila Bay on May 1st, 1898. Admiral Dewey testified that after the battle the Spanish Governor wished to surrender to the Americans rather than the Filipinos, whom he feared.


          Having just won their independence from Spain, the Filipinos were fiercely opposed to once again being occupied. Emilio Aguinaldo proclaimed the First Philippine Republic at the Malolos Congress and had begun to build the foundations for an independent nation. Admiral Dewey, however, claimed he never recognized the Philippine Republic, as he did not have the authority to do so and did not consider it an organized government.


          American high command at that time was headed by General Otis who ordered invasion and occupation. By that time the Filipino troops had taken classic defensive positions around Manila to attempt to keep them out. However, the poorly armed, ill-trained soldiers could not compete with the superior firepower of the Americans and they lost and were severely beaten; so much so that it has been reported that the dead were used as breastworks.


          Under the command of Aguinaldo the Filipinos began a guerrilla campaign to resist the new occupiers. This campaign had limited success in the early days following the initial occupation of the Americans although any successes were short-lived. The replacement of General Otis by General MacArthur began an extensive campaign to suppress the local population.


          This campaign by the USA has been reported as being a particularly bloody suppression with wild reports of commanders ordering the murder of everyone over 10 years old. Several books have been written on this war and it's implications for both the local peoples and the US. These books are largely hostile to the US:


          In the Treaty of Paris in 1898, Spain handed over the Philippines to the United States of America for US$ 20,000,000 and ending 333 years of Spanish rule in the islands.


          


          World War II


          American combat units were ordered to withdraw from the city and all military installations removed on December 30 , 1941. Manila was declared an open city by President Manuel L. Quezon, to spare the city from death and destruction. Quezon issued a decree enlarging the safe zone to include outlying areas of Manila as safe zones, establishing the new administrative jurisdiction called Greater Manila.


          The post of mayor of Greater Manila was given to Quezon's former Executive Secretary, Jorge B. Vargas. On the evening of New Year's Day of 1942, a Japanese courier delivered notice to Vargas that Japanese forces already bivouacked at Paraaque would enter Greater Manila the following day. From 9 am to 10 am of January 2, Japanese imperial forces marched into the City of Manila.


          Vargas was tasked to hand over to the new authorities Greater Manila and present the remaining Filipino leaders to Japanese authorities. Vargas and the Filipino leaders present were asked to choose three options; (1) a purely Japanese military administration, (2) a dictatorial government run by a Filipino under General Artemio Ricarte who went on self-exile to Japan after the Filipino-American war, or (3) a government by commission selected by Filipinos. Vargas and the local leaders chose the third option and established the Philippine Executive Commission to manage initially Greater Manila, and was later expanded to cover the whole of the Philippines.


          Vargas assumed the chairmanship of the Philippine Executive Commission and appointed to the post of Mayor of Greater Manila in 1942, Leon G. Guinto Sr., a Secretary of Labor under the Philippine Commonwealth administration of President Manuel L. Quezon. Guinto held the position of Mayor of Greater Manila until the liberation of the city.


          Under Guinto's war-time administration, the City of Manila that was expanded to Greater Manila included districts such as; "Bagumbayan" means New Town (South of Manila), "Bagumpanahon" means New Era (Sampaloc, Quiapo, San Miguel and Santa Cruz), "Bagumbuhay" means New Life (Tondo), "Bagong Diwa" means New Order (Binondo & San Nicholas), the then newly established Quezon City was collapsed and divided into two districts, while the municipalities of Caloocan, Las Pias, Malabon, Makati, Mandaluyong, Navotas, Paraaque, Pasay, and San Juan became districts of Manila.


          On October 20, 1944 American General Douglas MacArthur fulfilled a promise to return to the Philippines (see Battle of Leyte). From February 3 to March 3, 1945, after the climactic battle at Intramuros ended, the thoroughly devastated city of Manila was officially liberated. Allied Filipino & American troops did not reach the city in time to prevent the Manila Massacre though.


          


          Manila and security


          Manila has been subject to militant attacks. The metropolis have been targeted twice by groups Moro Islamic Liberation Front and Abu Sayyaf. In addition, Al-Qaida cells have been discovered in the metropolis.


          Project Bojinka, which was a large-scale attack being planned in late 1994 and early 1995, was being planned in Manila. The project was abandoned after the night of January 6, 1995 and the morning of January 7, when an apartment fire led investigators to a laptop computer containing the plans.


          


          Sister cities


          
            	[image: Flag of the United States] Los Angeles, California, USA
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          Manorialism or Seigneurialism is the organization of rural economy and society in medieval western and parts of central Europe, characterised by the vesting of legal and economic power in a lord supported economically from his own direct landholding and from the obligatory contributions of a legally subject part of the peasant population under his jurisdiction. These obligations could be payable in labor (the French term corve is conventionally applied), produce ("in kind") or rarely money.


          The word derives from traditional inherited divisions of the countryside reassigned as local jurisdictions known as manors or seigneuries; each manor being subject to a lord (French seigneur), usually holding his position in return for undertakings offered to a higher lord (see Feudalism). The lord held a manor court governed by public law and local custom. Not all territorial seigneurs were secular: bishops and abbots held lands that entailed similar obligations.


          In the generic plan of a medieval manor from Shepherd's Historical Atlas (illustration, right) the strips of individually-worked land in the open field system are immediately apparent. In this plan the manor house is set slightly apart from the village but equally often the village grew up around the forecourt of the manor, formerly walled, while the manor lands stretched away outside, as still may be seen at Petworth House. As concerns for privacy increased in the 18th century, manor houses were often located a farther distance from the village. When a grand new house was required by the new owner of Harlaxton Manor, Lincolnshire, in the 1830s, the site of the existing manor house at the edge of its village was abandoned for a new one, isolated in its park, with the village out of view.


          In an agrarian society, the conditions of land tenure underlie all social or economic factors. There were two legal systems of pre-manorial landholding. One, the most common, was the system of holding land " allodially" in full outright ownership. The other was a use of precaria or benefices in which land was held conditionally, (giving us our word "precarious"). To these two systems the Carolingian monarchs added a third, the aprisio, which linked manorialism with feudalism. The aprisio made its first appearance in Charlemagne's province of Septimania in the south of France, when Charlemagne had to settle the Visigothic refugees who had fled with his retreating forces after the failure of his Saragossa expedition of 778. He solved this problem by allotting "desert" tracts of uncultivated land belonging to the royal fisc under direct control of the emperor. These holdings aprisio entailed specific conditions. The earliest specific aprisio grant that has been identified was at Fontjoncouse, near Narbonne (see Lewis, links).


          In former Roman settlements, a system of villas dating from Late Antiquity was inherited by the medieval world.


          


          Common features


          Manors each consisted of up to three classes of land:


          
            	Demesne, the part directly controlled by the lord and used for the benefit of his household and dependents;


            	Dependent ( serf or villein) holdings carrying the obligation that the peasant household supply the lord with specified labour services or a part of its output (or cash in lieu thereof), subject to the custom attached to the holding; and


            	Free peasant land, without such obligation but otherwise subject to manorial jurisdiction and custom, and owing money rent fixed at the time of the lease.

          


          Additional sources of income from the lord included charges for use of his mill, bakery or wine-press, or for the right to hunt or to let pigs feed in his woodland, as well as court revenues and single payments on each change of tenant. On the other side of the account, manorial administration involved significant expenses, perhaps a reason why smaller manors tended to rely less on villein tenure.


          Dependent holdings were held nominally by arrangement of lord and tenant, but tenure became in practice almost universally hereditary, with a payment made to the lord on each succession of another member of the family. Villein land could not be abandoned, at least until demographic and economic circumstances made flight a viable proposition; nor could they be passed to a third party without the lord's permission, and the customary payment.


          Though not free, villeins were by no means in the same position as slaves: they enjoyed legal rights, subject to local custom, and had recourse to the law, subject to court charges which were an additional source of manorial income. Sub-letting of villein holdings was common, and labour on the demesne might be commuted into an additional money payment, as happened increasingly from the 13th century.


          This description of a manor house at Chingford, Essex in England was recorded in a document for the Chapter of St Paul's Cathedral when it was granted to Robert Le Moyne in 1265:


          
            	
              He received also a sufficient and handsome hall well ceiled with oak. On the western side is a worthy bed, on the ground, a stone chimney, a wardrobe and a certain other small chamber; at the eastern end is a pantry and a buttery. Between the hall and the chapel is a sideroom. There is a decent chapel covered with tiles, a portable altar, and a small cross. In the hall are four tables on trestles. There are likewise a good kitchen covered with tiles, with a furnace and ovens, one large, the other small, for cakes, two tables, and alongside the kitchen a small house for baking. Also a new granary covered with oak shingles, and a building in which the dairy is contained, though it is divided. Likewise a chamber suited for clergymen and a necessary chamber. Also a hen-house. These are within the inner gate. Likewise outside of that gate are an old house for the servants, a good table, long and divided, and to the east of the principal building, beyond the smaller stable, a solar for the use of the servants. Also a building in which is contained a bed, also two barns, one for wheat and one for oats. These buildings are enclosed with a moat, a wall, and a hedge. Also beyond the middle gate is a good barn, and a stable of cows, and another for oxen, these old and ruinous. Also beyond the outer gate is a pigstye.

              
                	From J.H. Robinson, trans., University of Pennsylvania Translations and Reprints (1897) in Middle Ages, Volume I: pp283284.

              

            

          


          


          Variation among manors


          Like feudalism which, together with manorialism, forms the legal and organisational framework of what is often termed feudal society, manorial structures were not uniform among societies exhibiting such characteristics. In the later Middle Ages, areas of incomplete or non-existent manorialisation persisted while the manorial economy underwent substantial development with changing economic conditions.


          Not all manors contained all three kinds of land: as an average, demesne accounted for roughly a third of the arable area and villein holdings rather more; but some manors consisted solely of demesne, others solely of peasant holdings. The proportion of unfree and free tenures could likewise vary greatly, necessitating greater or lesser reliance on wage labour for the performance of agricultural work on the demesne.


          The proportion of the cultivated area in demesne tended to be greater in smaller manors, while the share of villein land was greater in large manors, providing the lord of the latter with a larger potential supply of obligatory labour for demesne work. The proportion of free tenements was generally less variable, but tended to be somewhat greater on the smaller manors.


          Manors varied similarly in their geographical arrangement: most did not coincide with a single village, but rather consisted of parts of two or more villages, most of the latter containing also parts of at least one other manor. This situation sometimes led to replacement by cash payments of the demesne labour obligations of those peasants living furthest from the lord's estate.


          As was the case with peasant plots, the demesne was not a single territorial unit, but consisted rather of a central house with neighbouring land and estate buildings, plus strips dispersed through the manor alongside free and villein ones: in addition, the lord might lease free tenements belonging to neighbouring manors, as well as holding other manors some distance away to provide a greater range of produce.


          Nor were manors held necessarily by lay lords rendering military service (or again, cash in lieu) to their superior: a substantial share (estimated by value at 17% in England in 1086) belonged directly to the king, and a greater proportion (rather more than a quarter) were held by bishoprics and monasteries. Ecclesiastical manors tended to be larger, with a significantly greater villein area than neighbouring lay manors.


          The effect of circumstances on manorial economy is complex and at times contradictory: upland conditions have been seen as tending to preserve peasant freedoms (livestock husbandry in particular being less labour-intensive and therefore less demanding of villein services); on the other hand, some such areas of Europe have been said to show some of the most oppressive manorial conditions, while lowland eastern England is credited with an exceptionally large free peasantry, in part a legacy of Scandinavian settlement.


          Similarly, the spread of money economy is often seen as having stimulated the replacement of labour services by money payments, but the growth of the money supply and resulting inflation after 1170 initially led nobles to take back leased estates and to re-impose labour dues as the value of fixed cash payments declined in real terms.


          


          Historical development and geographical distribution


          The term is most often used with reference to medieval Western Europe. Antecedents of the system can be traced to the rural economy of the later Roman Empire. With a declining birthrate and population, labor was the key factor of production. Successive administrations tried to stabilise the imperial economy by freezing the social structure into place: sons were to succeed their fathers in their trade. Councillors were forbidden to resign, and coloni, the cultivators of land, were not to move from the demesne they were attached to. They were on their way to becoming serfs. Several factors conspired to merge the status of former slaves and former free farmers into a dependent class of such coloni. Laws of Constantine I around 325 reenforced both the negative semi-servile status of the coloni and limited their rights to sue in the courts. Their numbers were augmented by barbarian foederati who were permitted to settle within the imperial boundaries.


          As the Germanic kingdoms succeeded Roman authority in the West in the fifth century, Roman landlords were often simply replaced by Gothic or Germanic ones, with little change to the underlying situation. The process of rural self-sufficiency was given an abrupt boost in the eighth century, when normal trade in the Mediterranean Sea was disrupted. The thesis put forward by Henri Pirenne, disputed by many, supposes that the Arab conquests forced the medieval economy into even greater ruralisation and gave rise to the classic feudal pattern of varying degrees of servile peasantry underpinning a hierarchy of localised power centres.
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              	Manuel I Komnenos
            


            
              	November 28, 1118  September 24, 1180
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              Manuscript miniature of Manuel I (part of double portrait with Maria of Antioch, Vatican Library, Rome)
            


            
              	Nickname

              	Megas, "The Great"
            


            
              	Placeof birth

              	Constantinople
            


            
              	Placeof death

              	Constantinople
            


            
              	Allegiance

              	Roman Byzantine Empire
            


            
              	Yearsof service

              	11431180
            


            
              	Rank

              	Emperor
            


            
              	Commands held

              	The Komnenian army
            


            
              	Battles/wars

              	
                Battle of Sirmium

                Battle of Myriokephalon

              
            

          


          Manuel I Komnenos, or Comnenus ( Greek: ή ' ό, Manouēl I Komnēnos, November 28, 1118  September 24, 1180) was a Byzantine Emperor of the 12th century who reigned over a crucial turning point in the history of Byzantium and the Mediterranean. Eager to restore his empire to its past glories as the superpower of the Mediterranean world, Manuel pursued an energetic and ambitious foreign policy. In the process he made alliances with the Pope and the resurgent west, invaded Italy, successfully handled the passage of the dangerous Second Crusade through his empire, and established a Byzantine protectorate over the Crusader kingdoms of Outremer. Facing Muslim advances in the Holy Land, he made common cause with the Kingdom of Jerusalem and participated in a combined invasion of Fatimid Egypt. Manuel reshaped the political maps of the Balkans and the east Mediterranean, placing the kingdoms of Hungary and Outremer under Byzantine hegemony and campaigning aggressively against his neighbours both in the west and in the east. However, towards the end of his reign Manuel's achievements in the east were compromised by a serious defeat at Myriokephalon, which in large part resulted from his arrogance in attacking a well-defended Seljuk position.


          Called Megas ( Greek: o έ translated as " the Great") by the Greeks, Manuel is known to have inspired intense loyalty in those who served him. He also appears as the hero of a history written by his secretary, John Kinnamos, in which every virtue is attributed to him. Manuel, who was influenced by his contact with western Crusaders, enjoyed the reputation of "the most blessed emperor of Constantinople" in parts of the Latin world as well. Modern historians, however, have been less enthusiastic about him. Some of them assert that the great power he wielded was not his own personal achievement, but that of the dynasty he represented; they also argue Byzantine imperial power declined so rapidly after Manuel's death that it is only natural to look for the causes of this decline in his reign.


          


          Accession to the throne
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          Manuel Komnenos was the fourth son of John II Komnenos and Piroska of Hungary, so it seemed very unlikely that he would succeed his father. His maternal grandfather was St. Ladislaus. Having distinguished himself in his father's war against the Seljuk Turks, in 1143 Manuel was chosen as his successor by John, in preference to his elder surviving brother Isaac. After John died on 8 April 1143, his son, Manuel, was acclaimed emperor by the armies. Yet his succession was by no means assured: At his father's deathbed in the wilds of Cilicia far from Constantinople, he recognised that it was vital he should return to the capital as soon as possible. He still had to take care of his father's funeral, and tradition demanded he organise the foundation of a monastery on the spot where his father died. Swiftly, he dispatched his secretary John Axouch ahead of him, with orders to arrest his most dangerous potential rival, his brother Isaac, who was living in the Great Palace with instant access to the imperial treasure and regalia. Axouch arrived in the capital even before news of the emperor's death had reached it. He quickly secured the loyalty of the city, and when Manuel entered the capital in August 1143, he was crowned by the new Patriarch, Michael Kourkouas. A few days later, with nothing more to fear as his position as emperor was now secure, Manuel ordered the release of Isaac. Then he ordered 2 golden pieces to be given to every householder in Constantinople and 200 pounds of gold (including 200 silver pieces annually) to be given to the Byzantine Church.


          The empire that Manuel inherited from his father had undergone great changes since its foundation by Constantine, eight centuries before. The most obvious change had occurred in the seventh century: the soldiers of Islam had taken Egypt, Palestine and much of Syria away from the empire irrevocably. They had then swept on westwards into what in the time of Constantine had been the western provinces of the Roman Empire, in North Africa and Spain. In the centuries since, the emperors had ruled over a realm that largely consisted of Asia Minor in the east, and the Balkans in the west. Since the time of his predecessor Justinian I (527565), the emperors had also ruled over parts of Italy, Africa and Spain. Yet the empire that Manuel inherited was a polity facing formidable challenges. At the end of the 11th century, the Normans of Sicily had removed Italy from the control of the Byzantine Emperor. The Seljuk Turks had done the same with central Anatolia. And in the Levant, a new force had appeared  the Crusader states  who presented the Byzantine Empire with new challenges. Now, more than at any time during the preceding centuries, the task facing the emperor was daunting indeed.


          


          Second Crusade and Raynald of Chatillon


          


          Prince of Antioch
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          The first test of Manuel's reign came in 1144, when he was faced with a demand by Raymond, Prince of Antioch for the cession of Cilician territories. However, later that year the crusader County of Edessa was engulfed by the tide of a resurgent Islamic jihad under Imad ad-Din Atabeg Zengi. Raymond realised that immediate help from the west was out of the question. With his eastern flank now dangerously exposed to this new threat, there seemed little option but for him to prepare for a humiliating visit to Constantinople. Swallowing his pride, he made the journey north to ask for the protection of the Emperor. After submitting to Manuel, he was promised the support that he had requested, and his allegiance to Byzantium was secured.


          


          An Expedition against Konya


          In 1146 Manuel set out on a punitive expedition against Masud the Sultan of Rm, who had been repeatedly violating the frontiers of the Empire in western Anatolia and Cilicia. There was no attempt at a systematic conquest of territory but the Byzantine forces reached Masud's capital, Konya; they ravaged the area around the city but could not assault its walls. Manuel destroyed the fortified town of Philomelion, removing its remaining Christian population. Amongst his motives for mounting this razzia there included a wish to be seen in the West as actively espousing the crusading ideal; Kinnamos also attributed to Manuel a desire to show off his martial prowess to his new bride. Whilst on this campaign Manuel received a letter from Louis VII of France announcing his intention of leading an army to the relief of the crusader states.


          


          Arrival of the Crusaders


          Manuel was prevented from following up his early successes in the east, for events to the west meant that his presence was urgently required in the Balkans. In 1147 he granted a passage through his dominions to two armies of the Second Crusade under Conrad III of Germany and Louis VII of France. At this time, there were still members of the Byzantine court who remembered the passage of the First Crusade, which was a defining event in the collective memory of the age and one which had fascinated Manuel's aunt, Anna Komnene.
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          Many Byzantines feared the Crusade, a view endorsed by the numerous acts of vandalism and theft practiced by the unruly armies as they marched through Byzantine territory. Byzantine troops followed the Crusaders, attempting to police their behaviour, and further troops were assembled in Constantinople, ready to defend the capital against any acts of aggression. This cautious approach was well advised, but still the numerous incidents of covert and open hostility between the Franks and the Greeks on their line of march, for which it seems both sides were to blame, nearly precipitated a conflict between Manuel and his guests. Manuel took the precaution  which his grandfather had not taken  of making repairs to the city walls, and pressed the two kings for guarantees concerning the security of his territories. Conrad's army was the first to enter the Byzantine territory in the summer of 1147, and it figures more prominently in the Byzantine sources, which imply that it was the most troublesome of the two.


          After 1147, however, the relations between the two leaders became friendlier. By 1148 Manuel had seen the wisdom of securing an alliance with Conrad, whose sister-in-law Bertha of Sulzbach he had earlier married; he actually persuaded the German king to renew their alliance against Roger II of Sicily. Unfortunately for the Byzantine emperor, Conrad died in 1152, and despite repeated attempts, Manuel could not reach an agreement with his successor, Frederick I Barbarossa.


          


          Cyprus invaded
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              Letter by Manuel I Komnenos to Pope Eugene III on the issue of the crusades ( Constantinople, 1146, Vatican Secret Archives): with this document, the Emperor answers to a previous papal letter, where the Pope asks Louis VII of France to free the Holy Land and reconquer Edessa. Manuel answers that he is willing to receive the French army and to support it, but he complains about receiving the letter from an envoy of the King of France and not from an ambassador sent by the Pope.
            

          


          Yet Manuel's attention was to be drawn to Antioch again in 1156, when Raynald of Chatillon, the new Prince of Antioch, claimed that the Byzantine emperor had reneged on his promise to pay him a sum of money, and vowed to attack the Byzantine province of Cyprus. He arrested the governor of the island and nephew of the emperor, John Komnenos, and the general Michael Branas. The Latin historian William of Tyre deplored this act of war against fellow Christians, and described the atrocities committed by Raynald's men in considerable detail. Having ransacked the island and plundered all its wealth, Raynald's army mutilated the survivors before forcing them to buy back their flocks at exorbitant prices with what little they had left. Thus enriched with enough booty to make Antioch wealthy for years, the invaders boarded their ships and set sail for home. Raynald also sent some of the mutilated hostages to Constantinople as a vivid demonstration of his disobedience and his contempt for the Byzantine emperor.


          Manuel responded to this outrage in a characteristically energetic way. In the winter of 115859, he marched to Cilicia at the head of a huge army; the speed of his advance (Manuel had hurried on ahead of the main army with 500 cavalry) was such that he managed to surprise the Armenian Thoros of Cilicia, who had participated in the attack on Cyprus. All the towns and cities of Cilicia fell to Manuel immediately, and Thoros himself was forced to flee into the mountains at the last moment: he is said to have survived by sheltering alone under rocks on a hillside, where an old shepherd would bring him food to keep him alive.


          


          Manuel in Antioch


          Meanwhile, news of the advance of the Byzantine army soon reached Antioch. Realising that he had no hope of defeating Manuel, Raynald also knew that he could not expect any help from king Baldwin III of Jerusalem. Baldwin did not approve of Raynald's attack on Cyprus, and in any case had already made an agreement with Manuel. Thus isolated and abandoned by his allies, Raynald decided that abject submission was his only hope. He appeared before the Emperor, dressed in a sack and with a rope tied around his neck, and begged for forgiveness. Manuel at first ignored the prostrate Raynald, chatting with his courtiers; William of Tyre commented that this ignominious scene continued for so long that all present were "disgusted" by it. Eventually, Manuel forgave Raynald on condition that he became a vassal of the Empire, effectively surrendering the independence of Antioch to Byzantium.
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          Peace having been restored, a grand ceremonial procession was staged on April 12, 1159 for the triumphant entry of the Byzantine army into the city, with Manuel riding through the streets on horseback while the Prince of Antioch and the King of Jerusalem followed on foot. Manuel dispensed justice to the citizens, and presided over games and tournaments for the crowd. In May at the head of a united Christian army he started on the road to Edessa, but he abandoned the campaign, when he secured the release by Nur ad-Din, the ruler of Syria, of 6,000 Christian prisoners captured in various battles since the second Crusade. Despite the glorious end of the expedition, it is argued by modern scholars that Manuel finally achieved much less than he hoped in terms of imperial restoration.


          Satisfied with his efforts thus far, Manuel headed back to Constantinople. On their way back, his troops were surprised in line of march by the Turks. Despite this, they won a complete victory, routing the enemy army from the field and inflicting heavy losses. In the following year he drove the Seljuk Turks out of Isauria.


          


          Italian campaign


          


          Roger II of Sicily
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          In 1147 Manuel was faced with war by Roger II of Sicily, whose fleet had captured the Byzantine island of Corfu and plundered the Greek towns. However, despite being distracted by a Cuman attack in the Balkans, in 1148 Manuel enlisted the alliance of Conrad, and the help of the Venetians, who quickly defeated Roger with their powerful fleet. In 1149, Manuel recovered Corfu and prepared to take the offensive against the Normans, while Roger II sent George of Antioch with a fleet of 40 ships to pillage Constantinople's suburbs. Manuel had already agreed with Conrad on a joint invasion and partition of southern Italy and Sicily. The renewal of the German alliance remained the principal orientation of Manuel's foreign policy for the rest of his reign, despite the gradual divergence of interests between the two empires after Conrad's death.


          The death of Roger in February 1154, who was succeeded by William I, combined with the widespread rebellions against the rule of the new King in Sicily and Apulia, the presence of Apulian refugees at the Byzantian court, and Frederick Barbarossa's (Conrad's successor) failure to deal with the Normans encouraged Manuel to take advantage of the multiple instabilities that existed in the Italian peninsula. He sent Michael Palaiologos and John Doukas, both of whom held the high imperial rank of sebastos, with Byzantine troops, 10 Byzantine ships, and large quantities of gold to invade Apulia (1155). The two generals were instructed to enlist the support of Frederick Barbarossa, since he was hostile to the Normans of Sicily and was south of the Alps at the time, but he declined because his demoralised army longed to get back north of the Alps as soon as possible. Nevertheless, with the help of disaffected local barons including Count Robert of Loritello, Manuel's expedition achieved astonishingly rapid progress as the whole of southern Italy rose up in rebellion against the Sicilian Crown, and the untried William I. There followed a string of spectacular successes as numerous strongholds yielded either to force or the lure of gold.


          


          Papal-Byzantine alliance


          The city of Bari, which had been the capital of the Byzantine Catapanate of Southern Italy for centuries before the arrival of the Normans, opened its gates to the Emperor's army, and the overjoyed citizens tore down the Norman citadel. After the fall of Bari, the cities of Trani, Giovinazzo, Andria, Taranto, and Brindisi were also captured, and William who arrived with his army (which included 2,000 knights) was heavily defeated.


          Encouraged by the success, Manuel dreamed of restoration of the Roman Empire at cost of union between Orthodox and Catholic Church, a prospect which would frequently be offered to the Pope during negotiations and plans for alliance. If there was ever a chance of reuniting the eastern and western churches, and reconciling the Pope permanently, this was probably the most favourable moment. The Papacy was never on good terms with the Normans, except when under duress by the threat of direct military action. Having the "civilised" Eastern Roman Empire on its southern border was infinitely preferable to the Papacy than having to constantly deal with the troublesome Normans of Sicily. It was in Pope Hadrian IV's interests to reach a deal if at all possible, since doing so would greatly increase his own influence over the entire Orthodox Christian population. Manuel offered a large sum of money to the Pope for the provision of troops, with the request that the Pope grant the Byzantine emperor lordship of three maritime cities in return for assistance in expelling William from Sicily. Manuel also promised to pay 5,000 pounds of gold to the Pope and the Curia. Negotiations were hurriedly carried out, and an alliance was formed between Manuel and Hadrian.


          
            
              	"Alexios Komnenos and Doukas ... had become captive to the Sicilians' lord [and] again ruined matters. For as they had already pledged to the Sicilians many things not then desired by the emperor, they robbed the Romans of very great and noble achievements. [They] ... very likely deprived the Roman of the cities too soon."
            


            
              	John Cinnamus
            

          


          It was at this point, just as the war seemed decided in Manuel's favour, that things started to go wrong for him. The Byzantine commander Michael Palaiologos had alienated Byzantium's allies by his attitude, and this had stalled the campaign as Count Robert III of Loritello refused to speak to him. Although the two were reconciled, the campaign had lost some of its momentum: Michael was soon recalled to Constantinople, and his loss was a major blow to the campaign. The turning point was the Battle for Brindisi, where the Sicilians launched a major counter attack by both land and sea. At the approach of the enemy, the mercenaries that had been hired with Manuel's gold demanded huge rises in their pay. When this was refused, they deserted. Even the local barons started to melt away, and soon John Doukas was left hopelessly outnumbered. The arrival of Alexios Komnenos Bryennios with some ships did not retrieve the Byzantine situation in any respect. The naval battle was decided in the Sicilians' favour, while John Doukas and Alexios Bryennios (along with 4 Byzantine ships) were captured. Manuel then sent Alexios Axouch to Ancona to raise another army, but, by this time, William had already retaken all of the Byzantine conquests in Apulia. The defeat at Brindisi put an end to the restored Byzantine reign in Italy; in 1158 the Byzantine army left Italy, and never saw it again. Both Nicetas Choniates and Kinnamos, the major Byzantine historians of this period, agree, however, that the peace terms Axouch secured from William allowed Manuel to extricate himself from the war with dignity, despite a devastating raid by a Sicilian fleet of 164 ships (carrying 10,000 men) on the Aegean coast of Greece in 1156.


          


          Failure of the Church union
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          During the Italian campaign, and, afterwards, during the struggle of the Papal Curia with Frederick, Manuel tried to seduce the Popes by hints of a possible union between the Eastern and Western Churches. Although in 1155 Pope Hadrian had expressed his eagerness to prompt the reunion of the Catholic and Orthodox Churches, hopes for a lasting Papal-Byzantine alliance came up against insuperable problems. Pope Hadrian IV and his successors demanded recognition of their religious authority over all Christians everywhere, and wished themselves to reach superiority over the Byzantine Emperor; they were not at all willing to fall into a state of dependence from one emperor to the other. Manuel, on the other side, wanted an official recognition of his secular authority on both East and West. Such conditions would not be accepted by either side. Even if a pro-western Emperor such as Manuel agreed to it, the Greek citizens of the Empire would have rejected outright any union of this sort, as they did almost three hundred years later when the Orthodox and Catholic churches were briefly united under the Pope. In spite of his friendliness towards the Roman Church and his cordial relations with all the Popes, Manuel was never honoured with the title of Augustus by the Popes. And although he sent twice (in 1167 and 1169) an embassy to Pope Alexander III offering to reunite the Greek and Latin churches, the latter refused, under pretext of the troubles that would follow that union. Ultimately, a deal proved elusive, and the two churches have remained divided.


          The final results of the Italian campaign were limited in terms of the advantages gained by the Empire. The city of Ancona became a Byzantine base in Italy, accepting the Emperor as sovereign. The Normans of Sicily had been damaged, and now came to terms with the Empire, ensuring peace for the rest of Manuel's reign. The Empire's ability to get involved in Italian affairs had been demonstrated. However, given the enormous quantities of gold which had been lavished on the project, it also demonstrated the limits of what money and diplomacy alone could achieve. The expense of Manuel's involvement in Italy must have cost the treasury a great deal (probably more than 2,000,000 hyperpyra or 30,000 pounds of gold), and yet it produced only limited solid gains.


          


          Byzantine policy in Italy after 1158


          


          After 1158 and under the new conditions, the aims of the Byzantine policy changed. Now Manuel decided to oppose the tendency of the Hohenstaufen dynasty to annex Italy, which Frederick believed should acknowledge his power. When the war between Frederick and the north Italian cities started, Manuel actively supported the Lombard League with money subsidies. The walls of Milan, demolished by the Germans, were restored by the aid of the Byzantine Emperor. Frederick's defeat at the Battle of Legnano, on May 29, 1176 seemed rather to improve Manuel's position in Italy. According to Kinnamos, Cremona, Pavia, and a number of other " Ligurian" cities went over to Manuel; his relations were also particularly favourable in regard to Genoa, Pisa, but not in regard to Venice. In March 1171 Manuel had suddenly broken with Venice, ordering all the Venetians on imperial territory (10,000 Venetians in Constantinople alone) to be arrested and their property confiscated. Venice, incensed, sent a fleet of 120 ships against Byzantium, which, owing to an epidemic and being pursued by 150 Byzantine ships, was forced to return without great success. In all probability, friendly relations between Byzantium and Venice were not restored in Manuel's lifetime.


          


          Balkan frontier


          On his northern frontier Manuel expended considerable effort to preserve the conquests made by Basil II over one hundred years earlier and maintained, sometimes tenuously, ever since. Due to distraction from his neighbours on the Balkan frontier, Manuel was kept from his main objective, the subjugation of the Normans of Sicily. Relations had been good with the Serbs and Hungarians since 1129, so the Serb rebellion came as a shock. The Serbs of Rascia, being so induced by Roger II of Sicily, invaded Byzantine territory in 1149.
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          Manuel forced the rebellious Serbs, and their leader, Uro II, to vassalage (11501152). He then made repeated attacks upon the Hungarians with a view to annexing their territory along the Sava. In the wars of 11511153 and 11631168 Manuel led his troops into Hungary and a spectacular raid deep into enemy territory yielded substantial war booty. In 1167, Manuel led an army of 25,000 men and scored a decisive victory at the Battle of Sirmium which enabled him to conclude a peace with the Hungarian Kingdom by which Syrmia, Bosnia, Croatia, and Dalmatia were ceded to him. By 1168 nearly the whole of the eastern Adriatic coast lay in Manuel's hands.


          Efforts were also made for diplomatic annex. The Hungarian heir Bla, younger brother of the Hungarian king Stephen III, was sent to Constantinople to be educated in the court of Manuel, who intended the youth to marry his daughter, Maria, and to make him his heir, thus securing the union of Hungary with the Empire. In the court Bla assumed the name Alexius and received the title of Despot which had previously been applied only to the Emperor himself. However, two unforeseen dynastic events drastically altered the situation. In 1169, Manuel's young wife gave birth to a son, thus depriving Bla of his status as heir of the Byzantine throne (although Manuel would not renounce the Croatian lands he had taken from Hungary). Then, in 1172, Stephen died childless, and Bla went home to take his throne. Before leaving Constantinople, he swore a solemn oath to Manuel that he would always "keep in mind the interests of the emperor and of the Romans". Bla III kept his word: as long as Manuel lived, he made no attempt to retrieve his Croatian inheritance, which he only afterwards reincorporated into Hungary.


          


          Relations with Russia


          Manuel Komnenos attempted to draw the Russian principalities into his net of diplomacy directed against Hungary, and to a lesser extent Norman Sicily. This polarised the Russian princes into pro- and anti-Byzantine camps. In the late 1140s three princes were competing for primacy in Russia: prince Iziaslav II of Kiev was related to Gza II of Hungary and was hostile to Byzantium; Prince Yuri Dolgoruki of Suzdal was Manuel's ally (symmachos), and Vladimirko of Galicia is described as Manuel's vassal (hypospondos). Galicia was situated on the northern and northeastern borders of Hungary and, therefore, was of great strategic importance in the Byzantine-Hungarian conflicts. Following the deaths of both Iziaslav and Vladimirko, the situation became reversed, when Yuri of Suzdal, Manuel's ally, took over Kiev and Yaroslav, the new ruler of Galicia, adopted a pro-Hungarian stance.


          In 1164-5 Manuel's cousin Andronikos, the future emperor, escaped from captivity in Byzantium, and fled to the court of Yaroslav in Galicia. This situation, holding out the alarming prospect of Andronikos making a bid for Manuel's throne sponsored by both Galicia and Hungary, spurred the Byzantines into an unprecedented flurry of diplomacy. Manuel pardoned Andronikos and persuaded him to return to Constantinople (1165). A mission to Kiev, then ruled by Prince Rostislav, resulted in a favourable treaty and a pledge to supply the Empire with auxiliary troops; Yaroslav of Galicia was also persuaded to renounce his Hungarian connections and return fully into the imperial fold. As late as the year 1200 the princes of Galicia were providing invaluable services against the Empire's, at this time Cuman, enemies.


          The restoration of relations with Galicia had an immediate benefit for Manuel when, in 1166, he dispatched two armies to attack the eastern provinces of Hungary in a vast pincer movement. One army crossed the Walachian Plain and entered Hungary through the Transylvanian Alps ( Southern Carpathians), whilst the other army made a wide circuit to Galicia, and with Galician aid, crossed the Carpathian Mountains. Since the Hungarians had most of their forces concentrated on the Sirmium and Belgrade frontier they were caught off guard by the Byzantine invasion and the Hungarian province of Transylvania was thoroughly ravaged by the Byzantine armies.


          


          Invasion of Egypt


          


          Alliance with the Kingdom of Jerusalem
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          Control of Egypt was a decades-old dream of the crusader Kingdom of Jerusalem, and king Amalric I of Jerusalem needed all the military and financial support he could get for his policy of military intervention in Egypt. Amalric also realised that if he were to pursue his ambitions in Egypt, he might have to leave Antioch to the hegemony of Manuel who had paid 100,000 dinars for the release of Bohemond III. In 1165, he sent envoys to the Byzantine court to negotiate a marriage alliance (Manuel had already married Amalric's cousin Maria of Antioch in 1161). After a long interval of two years, Amalric married Manuel's grand-niece Maria Komnene in 1167, and "swore all that his brother Baldwin had sworn before." A formal alliance was negotiated in 1168, whereby the two rulers arranged for a conquest and partition of Egypt, with Manuel taking the coastal area, and Amalric the interior. In the autumn of 1169 Manuel sent a joint expedition with Amalric to Egypt: a Byzantine army and a naval force of 20 large warships, 150 galleys, and 60 transports, under the command of the megas doux Andronikos Kontostephanos joined forces with Amalric at Ascalon. William of Tyre, who negotiated the alliance, was impressed in particular by the large transport ships which were used to transport the cavalry forces of the army.


          Although such a long range attack on a state far from the centre of the Empire may seem extraordinary (the last time the Empire had attempted anything on this scale was the failed invasion of Sicily over one hundred and twenty years earlier), it can be explained in terms of Manuel's foreign policy, which was to use the Latins to ensure the survival of the Empire. This focus on the bigger picture of the eastern Mediterranean and even further afield thus led Manuel to intervene in Egypt: it was believed that in the context of the wider struggle between the crusader states and the Islamic powers of the east, control of Egypt would be the deciding factor. It had been becoming clear that the ailing Fatimid Caliphate of Egypt held the key to the fate of the crusader states. If Egypt came out of its isolation, and joined forces with the Muslims under Nur ad-Din, the crusader cause was in trouble.


          A successful invasion of Egypt would have several further advantages for the Byzantine Empire. Egypt was a rich province, and in the days of the Roman Empire had supplied much of the grain for Constantinople before it was lost to the Arabs in the 7th century. The revenues that the Empire could have expected to gain from the conquest of Egypt would have been considerable, even if these would have to be shared with the Crusaders. Furthermore, Manuel may have wanted to encourage Amalric's plans, not only in order to deflect Latins' ambitions away from Antioch, but also in order to create new opportunities for joint military ventures that would keep the King of Jerusalem in his debt, and also allow the Empire to share in territorial gains.


          


          Failure of the expedition
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          The joined forces of Manuel and Amalric laid siege to Damietta on October 27, 1169, but the siege was unsuccessful due to the failure of the Crusaders and the Byzantines to co-operate fully. According to Byzantine forces, Amalric, not wanting to share the profits of victory, dragged out the operation until the emperor's men ran short of provisions and were particularly affected by famine; Amalric then launched an assault, which he promptly aborted by negotiating a truce with the defenders. On the other hand, William of Tyre remarked that the Greeks were not entirely blameless. Whatever the truth of the allegations of both sides, when the rains came, both the Latin army and the Byzantine fleet returned home, although half of the Byzantine fleet was lost in a sudden storm.


          Despite the bad feelings generated at Damietta, Amalric still refused to abandon his dream of conquering Egypt, and he continued to seek good relations with the Byzantines in the hopes of another joined attack, which never took place. In 1171 Amalric came to Constantinople in person, after Egypt had fallen to Saladin. Manuel was thus able to organise a grand ceremonial reception which both honoured Amalric, and underlined his dependence: for the rest of Amalric's reign, Jerusalem was a Byzantine satellite, and Manuel was able to act as a protector of the Holy Places, exerting a growing influence in the Kingdom of Jerusalem. In 1177, a fleet of 150 ships was sent by Manuel I to invade Egypt, but returned home after appearing off Acre due to the refusal of Count Philip of Flanders and many important nobles of the Kingdom of Jerusalem to help.


          


          Kilij Arslan II and the Seljuk Turks
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          Between 11581161, a series of Byzantine campaigns against the Seljuk Turks of the Sultanate of Rm resulted in a treaty favourable to the Empire. According to the agreement certain frontier regions, including the city of Sivas, should be handed over to Manuel in return for some quantity of cash. However, when it became clear that the Seljuks had no intention of honouring their side of the bargain, Manuel decided that it was time to deal with the Turks once and for all. Therefore, he assembled the full imperial army, and marched against the Seljuk capital, Iconium ( Konya). Manuel's strategy was to prepare the advanced bases of Dorylaeum and Sublaeum, and then to use them as to strike as quickly as possible at Iconium.


          Yet Manuel's army of 25,000 men was large and unwieldy  according to a letter which Manuel sent to King Henry II of England, the advancing column was ten miles (16 km) long. Manuel marched against Iconium via Laodicea and Chonae. Just outside the entrance to the pass at Myriokephalon, Manuel was met by Turkish ambassadors, who offered peace on generous terms. Most of Manuel's generals and experienced courtiers urged him to accept the offer. However, the younger and more aggressive members of the court urged Manuel to attack; he took their advice and continued his advance.


          Manuel made serious tactical errors, such as failing to properly scout out the route ahead. These failings caused him to lead his forces straight into a classic ambush. On September 17, 1176 Manuel was decisively defeated by Kilij Arslan II at the Battle of Myriokephalon (in highlands near the Tzibritze pass), in which his army was ambushed while marching through the narrow mountain pass. The Byzantines were too dispersed, and were surrounded. The army's siege equipment was quickly destroyed, and Manuel was forced to withdraw  without siege engines, the conquest of Iconium was impossible. According to Byzantine sources, Manuel lost his nerve both during and after the battle, fluctuating between extremes of self-delusion and self-abasement; according to William of Tyre, he was never the same again.


          The terms by which Seljuk Sultan Kilij Arslan II allowed Manuel and his army to leave were that he should remove his forts and armies on the frontier at Dorylaeum and Sublaeum. However since the Sultan had already failed to keep his side of the earlier treaty of 1162, Manuel only ordered the fortifications of Sublaeum to be dismantled, but not the fortifications of Dorylaeum. Nevertheless, defeat at Myriokephalon was an embarrassment for both Manuel personally and also for his empire. The Komnenian emperors had worked hard since the Battle of Manzikert, 105 years earlier, to restore the reputation of the empire. Yet because of his over-confidence, Manuel had demonstrated to the whole world that Byzantium still could not defeat the Seljuks, despite the advances made during the past century. In western opinion, Myriokephalon cut Manuel down to a humbler size: not that of Emperor of the Romans but that of King of the Greeks.


          The defeat at Myriokephalon has often been depicted as a catastrophe in which the entire Byzantine army was destroyed. Manuel himself compared the defeat to Manzikert; it seemed to him that the Byzantine defeat at Myriokephalon complemented the destruction at Manzikert. In reality, although a defeat, it was not too costly, and did not significantly ruin the Byzantine army. Most of the casualties were borne by the right wing, largely composed of allied troops commanded by Baldwin of Antioch, and also the baggage train, which was the main target of the Turkish ambush. The limited losses inflicted on native Byzantine troops were quickly made good and in the following year Manuel's forces defeated a force of "picked Turks". John Vatatzes, who was sent by the Emperor to repel the Turkish invasion, not only brought troops from the capital but also was able to gather an army along the way which allowed him to score a victory over the Turks at the Battle of Hyelion and Leimocheir; a sign that the Byzantine army remained strong and that the defensive program of western Asia Minor was still successful. After the victory on the Meander, Manuel himself advanced with a small army to drive the Turks from Panasium and Lacerium, south of Cotyaeum. However, in 1178 a Byzantine army retreated after encountering a Turkish force at Charax, allowing the Turks to capture many livestock. The city of Claudiopolis in Bithynia was besieged by the Turks in 1179, forcing Manuel to lead a small cavalry force to save the city and then, even as late as 1180, the Byzantines succeeded in scoring a victory over the Turks.


          However, the continuous warfare did have a serious effect upon Manuel's vitality; he declined in health and in 1180 succumbed to a slow fever. Furthermore, like Manzikert, the balance between the two powers began to gradually shift  Manuel never again attacked the Turks and, after his death, they began to move further and further west, deeper into Byzantine territory.


          


          Doctrinal controversies (11561180)
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          During Manuel's reign three major theological controversies occurred. In 11561157 the question was raised, whether Christ had offered himself a sacrifice for the sins of the world to the Father and to the Holy Spirit only, or also to the Logos (i.e., to himself). In the end a synod held at Constantinople in 1157 adopted a compromise formula, that the Word made flesh offered a double sacrifice to the Holy Trinity, despite the dissidence of Patriarch of Antioch-elect Soterichus Panteugenus.


          Ten years later, a controversy arose as to whether the saying of Christ, "My Father is greater than I" referred to his divine nature, to his human, or the union of these two natures. Demetrius of Lampe, a Byzantine diplomat recently returned from the West, ridiculed the way the verse was interpreted there, that Christ was inferior to his father in his humanity, but equal in his divinity. Manuel on the other hand, perhaps with an eye on the project for Church union, found that the formula made sense, and prevailed over a majority in a synod convened on March 2, 1166 to decide the issue, where he had the support of the patriarch Luke Chrysoberges. Those who refused to submit to the synod's decisions had their property confiscated or were exiled. The political dimensions of this controversy are apparent from the fact that a leading dissenter from the Emperor's doctrine was his nephew Alexios Kontostephanos.


          A third controversy sprung up in 1180, when Manuel objected to the formula of solemn abjuration, which was exacted from Moslem converts. One of the more striking anathemas of this abjuration was that directed against the deity worshipped by Muhammad and his followers:


          
            
              	

              	And before all, I anathematize the God of Muhammad about whom he [Muhammad] says, "He is God alone, God made of solid, hammer-beaten metal; He begets not and is not begotten, nor is there like unto Him any one."

              	
            

          


          The emperor ordered the deletion of this anathema from the Church's catechetical texts, a measure that provoked vehement opposition from both the Patriarch and bishops.


          


          Chivalric narrations
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          Manuel is representative of a new kind of Byzantine ruler who was influenced by his contact with western Crusaders. He arranged jousting matches, even participating in them, an unusual and discomforting sight for the Byzantines. Endowed with a fine physique, Manuel has been the subject of exaggeration in the Byzantine sources of his era, where he is presented as a man of great personal courage. According to the story of his exploits, which appear as a model or a copy of the romances of chivalry, such was his strength and exercise in arms, that Raymond of Antioch was incapable of wielding his lance and buckler. In a famous tournament, he is said to have entered the lists on a fiery courser, and to have overturned two of the stoutest Italian knights. In one day, he is said to have slain forty Turks with his own hand, and in a battle against the Hungarians he allegedly snatched a banner, and was the first, almost alone, who passed a bridge that separated his army from the enemy. On another occasion, he is said to have cut his way through a squadron of five hundred Turks, without receiving a wound; he had previously posted an ambuscade in a wood, and was accompanied only by his brother and Axouch.


          


          Family


          Manuel had two wives. His first marriage, in 1146, was to Bertha of Sulzbach, a sister-in-law of Conrad III of Germany. She died in 1159. Children:


          
            	Maria Komnene (11521182), wife of Renier of Montferrat.


            	Anna Komnene (11541158).

          


          Manuel's second marriage was to Maria of Antioch (nicknamed Xene), a daughter of Raymond and Constance of Antioch, in 1161. By this marriage, Manuel had one son:


          
            	Alexios II Komnenos, who succeeded as emperor in 1180.

          


          Manuel had several illegitimate children: By Theodora Batatzina:


          
            	Alexios Komnenos (born in the early 1160s), who was recognised as the emperor's son, and indeed received a title (sebastokrator). He was briefly married to Eirene Komnene, illegitimate daughter of Andronikos I Komnenos, in 11831184, and was then blinded by his father-in-law. He lived until at least 1191 and was known personally to Choniates.

          


          By Maria Taronitissa, the wife of John Komnenos Protovestiarios, whose legitimate children included Maria Komnene, Queen consort of Jerusalem:


          
            	Alexios Komnenos Pinkernes ("the Cupbearer"), who fled Constantinople in 1184 and was a figurehead of the Norman invasion and the siege of Thessalonica in 1185.

          


          By other lovers:


          
            	A daughter whose name is unknown. She was born around 1150 and married Theodore Maurozomes before 1170. Her son was Manuel Maurozomes, and some of her descendants ruled the Seljuk Sultanate of Rm.


            	A daughter whose name is unknown, born around 1155. She was the maternal grandmother of the author Demetrios Tornikes.

          


          


          Assessments


          


          Foreign and military affairs


          As a young man, Manuel had been determined to restore by force of arms the predominance of the Byzantine Empire in the Mediterranean countries. By the time he died in 1180, 37 years had passed since that momentous day in 1143 when, amid the wilds of Cilicia, his father had proclaimed him emperor. These years had seen Manuel involved in conflict with his neighbours on all sides. Manuel's father and grandfather before him had worked patiently to undo the damage done by the battle of Manzikert and its aftermath. Thanks to their efforts, the empire Manuel inherited was stronger and better organised than at any time for a century. While it is clear that Manuel used these assets to the full, it is not so clear how much he added to them, and there is room for doubt as to whether he used them to best effect.


          
            
              	"The most singular feature in the character of Manuel is the contrast and vicissitude of labour and sloth, of hardiness and effeminacy. In war he seemed ignorant of peace, in peace he appeared incapable of war."
            


            
              	Edward Gibbon
            

          


          Manuel had proven himself to be an energetic Emperor who saw possibilities everywhere, and whose optimistic outlook had shaped his approach to foreign policy. However, in spite of his military prowess Manuel achieved but in a slight degree his object of restoring the Byzantine Empire. Retrospectively, some commentators have criticised some of Manuel's aims as unrealistic, in particular citing the expeditions he sent to Egypt as proof of dreams of grandeur on an unattainable scale. His greatest military campaign, his grand expedition against the Turkish Sultanate of Iconium, ended in humiliating defeat, and his greatest diplomatic effort apparently collapsed, when Pope Alexander III became reconciled to the German emperor Frederick Barbarossa at the Peace of Venice. Historian Mark C. Bartusis argues that Manuel (and his father as well) tried to rebuild a national army, but his reforms were adequate for neither his ambitions nor his needs; the defeat at Myriokephalon underscored the fundamental weakness of his policies. According to Edward Gibbon, Manuel's victories were not productive of any permanent or useful conquest.


          


          Internal affairs


          Choniates criticised Manuel for raising taxes and pointed to Manuel's reign as a period of excession; according to Choniates, the money thus raised was spent lavishly at the cost of his citizens. Whether one reads the Greek encomiastic sources, or the Latin and oriental sources, the impression is consistent with Choniates' picture of an emperor who spent lavishly in all available ways, rarely economising in one sector in order to develop another. Manuel spared no expense on the army, the navy, diplomacy, ceremonial, palace-building, the Komnenian family, and other seekers of patronage. A significant amount of this expenditure was pure financial loss to the Empire, like the subsidies poured into Italy and the crusader states, and the sums spent on the failed expeditions of 11551156, 1169, and 1176.


          The problems this created were counterbalanced to some extent by his successes, particularly in the Balkans; Manuel extended the frontiers of his Empire in the Balkan region, ensuring security for the whole of Greece and Bulgaria. Had he been more successful in all his ventures, he would have controlled not only the most productive farmland around the Eastern Mediterranean and Adriatic seas, but also the entire trading facilities of the area. Even if he did not achieve his ambitious goals, his wars against Hungary brought him control of the Dalmatian coast, the rich agricultural region of Sirmium, and the Danube trade route from Hungary to the Black Sea. His Balkan expeditions are said to have taken great booty in slaves and livestock; Kinnamos was impressed by the amount of arms taken from the Hungarian dead after the battle of 1167. And even if Manuel's wars against the Turks probably realised a net loss, his commanders took livestock and captives on at least two occasions.


          This allowed the Western provinces to flourish in an economic revival which had begun in the time of his grandfather Alexios I, and which continued till the close of the century. Indeed it has been argued that Byzantium in the twelfth century was richer and more prosperous than at any time since the Persian invasion during the reign of Herakleios, some five hundred years earlier. There is good evidence from this period of new construction, and new churches even in remote areas strongly suggest that wealth was widespread. Trade was also flourishing; it has been estimated that the population of Constantinople, the biggest commercial centre of the Empire, during Manuel's reign was between half a million and one million, making it by far the largest city in Europe. A major source of Manuel's wealth was the kommerkion, a customs duty levied at Constantinople on all imports and exports. The kommerkion was stated to have collected 20,000 hyperpyra each day.


          Furthermore, the Byzantine capital was a city undergoing expansion. The cosmopolitan character of Constantinople was being reinforced by the arrival of Italian merchants and Crusaders en route to the Holy Land. The Venetians, the Genoese and others opened up the ports of the Aegean to commerce, shipping goods from the Crusader kingdoms of Outremer and Fatimid Egypt to the west and trading with Byzantium via Constantinople. These maritime traders stimulated demand in the towns and cities of Greece, Macedonia and the Greek Islands, generating new sources of wealth in a predominantly agrarian economy. Thessaloniki, the second city of the Empire, hosted a famous summer fair which attracted traders from across the Balkans and even further afield to its bustling market stalls. In Corinth, silk production fuelled a thriving economy. All this is a testament to the success of the Komnenian Emperors in securing a Pax Byzantina in these heartland territories.


          


          Legacy
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              Map of the Byzantine Empire under Manuel, c. 1180.
            

          


          To the rhetors of his court, Manuel was the "divine emperor". A generation after his death, Choniates referred to him as "the most blessed among emperors", and a century later John Stavrakios described him as "great in fine deeds". John Phokas, a soldier who fought in Manuel's army, characterised him some years later as the "world saving" and glorious emperor. Manuel would be remembered in France, Italy and the Crusader states as the most powerful sovereign in the world. A Genoese analyst noted that with the passing of "Lord Manuel of divine memory, the most blessed emperor of Constantinople ... all Christendom incurred great ruin and detriment." William of Tyre called Manuel "a wise and discreet prince of great magnificence, worthy of praise in every respect", "a great-souled man of incomparable energy," whose "memory will ever be held in benediction." Manuel was further extolled by Robert of Clari as a "a right worthy man, [...] and richest of all the Christians who ever were, and the most bountiful."


          A telling reminder of the influence that Manuel held in the Crusader states in particular can still be seen in the church of the Holy Nativity in Bethlehem. In the 1160s the nave was redecorated with mosaics showing the councils of the church. Manuel was one of the patrons of the work. On the south wall, an inscription in Greek reads: "the present work was finished by Ephraim the monk, painter and mosaicist, in the reign of the great emperor Manuel Porphyrogennetos Komnenos and in the time of the great king of Jerusalem, Amalric." That Manuel's name was placed first was a symbolic, public recognition of Manuel's overlordship as leader of the Christian world. Manuel's role as protector of the Orthodox Christians and Christian holy places in general is also evident in his successful attempts to secure rights over the Holy Land. Manuel participated in the building and decorating of many of the basilicas and Greek monasteries in the Holy Land, including the church of the Holy Sepulchre in Jerusalem, where thanks to his efforts the Byzantine clergy were allowed to perform the Greek liturgy each day. All this reinforced his position as overlord of the Crusader states, with his hegemony over Antioch and Jerusalem secured by agreement with Raynald, Prince of Antioch, and Amalric, King of Jerusalem respectively. Manuel was also the last Byzantine emperor who, thanks to his military and diplomatic success in the Balkans, could call himself "ruler of Dalmatia, Bosnia, Croatia, Serbia, Bulgaria and Hungary".


          Byzantium looked impressive, when Manuel died in 1180, having just celebrated the betrothal of his son Alexios II to the daughter of the king of France. Thanks to the diplomacy and campaigning of Alexios, John, and Manuel, the empire was a great power, economically prosperous, and secure on its frontiers; but there were serious problems as well. Internally, the Byzantine court required a strong leader to hold it together, and after Manuel's death stability was seriously endangered from within. Some of the foreign enemies of the Empire were lurking on the flanks, waiting for a chance to attack, in particular the Turks in Anatolia, whom Manuel had ultimately failed to defeat, and the Normans in Sicily, who had already tried but failed to invade the Empire on several occasions. Even the Venetians, the single most important western ally of Byzantium, were on bad terms with the empire at Manuel's death in 1180. Given this situation, it would have taken a strong Emperor to secure the Empire against the foreign threats it now faced, and to rebuild the depleted Imperial Treasury. But Manuel's son was a minor, and his unpopular regency government was overthrown in a violent coup d'tat. This troubled succession weakened the dynastic continuity and solidarity on which the strength of the Byzantine state had come to rely.
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          Manufacturing (from Latin manu factura, "making by hand") is the use of tools and labor to make things for use or sale. The term may refer to a range of human activity, from handicraft to high tech, but is most commonly applied to industrial production, in which raw materials are transformed into finished goods on a large scale.


          Manufacturing takes place under all types of economic systems. In a free market economy, manufacturing is usually directed toward the mass production of products for sale to consumers at a profit. In a collectivist economy, manufacturing is more frequently directed by the state to supply a centrally planned economy. In free market economies, manufacturing occurs under some degree of government regulation.


          Modern manufacturing includes all intermediate processes required for the production and integration of a product's components. Some industries, such as semiconductor and steel manufacturers use the term fabrication instead.


          The manufacturing sector is closely connected with engineering and industrial design. Examples of major manufacturers in the United States include General Motors Corporation, Ford Motor Company, Chrysler, Boeing, Gates Rubber Company and Pfizer. Examples in Europe include France's Airbus and Michelin Tire.


          


          Context


          
            	The economics and commercial of a company is covered in Business.


            	The classification of those Businesses is covered in Industry.


            	The economic decisions taken within this activity is covered in Production.


            	The law as applied to businesses is covered in Commercial Law.


            	The general management of a business is in Management (see also: General manager).


            	The political impact of the development of industry is covered in Political economy


            	The use of computer technology is covered by Product Lifecycle Management, Advanced Planning and Scheduling and Scheduling (production processes)

          


          


          History and development


          
            	In its earliest form, manufacturing was usually carried out by a single skilled artisan with assistants. Training was by apprenticeship. In much of the pre-industrial world the guild system protected the privileges and trade secrets of urban artisans.


            	Before the Industrial Revolution, most manufacturing occurred in rural areas, where household-based manufacturing served as a supplemental subsistence strategy to agriculture (and continues to do so in places). Entrepreneurs organized a number of manufacturing households into a single enterprise through the putting-out system.


            	The beginnings of modern industrial manufacturing are covered in the Industrial Revolution article.


            	The development of the modern manufacturing facility is covered in the factory article.


            	The development of the applied science behind manufacturing is covered in the industrial process article.


            	Toll manufacturing is an arrangement whereby a first firm with specialized equipment processes raw materials or semi-finished goods for a second firm.

          


          


          Manufacturing systems: The changing methods of manufacturing


          
            	Craft or Guild system


            	Putting-out system


            	English system of manufacturing


            	American system of manufacturing


            	Soviet collectivism in manufacturing


            	Mass production


            	Just In Time manufacturing


            	Lean manufacturing


            	Flexible manufacturing


            	Mass customization


            	Agile manufacturing


            	Rapid manufacturing


            	Prefabrication


            	Ownership


            	Fabrication


            	Publication

          


          


          Economics of manufacturing


          According to some economists, manufacturing is a wealth-producing sector of an economy, whereas a service sector tends to be wealth-consuming. Emerging technologies have provided some new growth in advanced manufacturing employment opportunities in the Manufacturing Belt in the United States. Manufacturing provides important material support for national infrastructure and for national defense.


          On the other hand, most manufacturing may involve significant social and environmental costs. The clean-up costs of hazardous waste, for example, may outweigh the benefits of a product that creates it. Hazardous materials may expose workers to health risks. Developed countries regulate manufacturing activity with labor laws and environmental laws. In the U.S, manufacturers are subject to regulations by the Occupational Safety and Health Administration and the United States Environmental Protection Agency. In Europe, pollution taxes to offset environmental costs are another form of regulation on manufacturing activity. Labor Unions and craft guilds have played a historic role negotiation of worker rights and wages. Environment laws and labor protections that are available in developed nations may not be available in the third world. Tort law and product liability impose additional costs on manufacturing.


          


          Manufacturing in Britain


          There has been a considerable amount of research on factors affecting manufacturing growth and performance in modern Britain. Major focuses have been on:


          
            	general trends in manufacturing and the UK economy as a whole;

          


          
            	specific factors affecting the growth and performance of individual manufacturing firms and industries;

          


          
            	new product developments, market trends, and other wider business-economic environmental influences;

          


          
            	plant-level managerial and industrial organizational aspects of manufacturing production; and

          


          
            	political-legal, educational and training, and other wider societal influences on manufacturing growth, investment, and investment returns.

          


          Britain was the birthplace of the Industrial Revolution and is still one of the most attractive countries in the world for direct foreign industrial investment. However, UK manufacturing firms and industries often significantly lag behind their overseas competitors in terms of productivity and various other key performance measures. Of late, such things as increases in taxation and regulation have also diminished the favourableness of the political-legal environment for British industry generally.


          


          Manufacturing and investment around the world


          Surveys and analyses of trends and issues in manufacturing and investment around the world focus on such things as:


          
            	the nature and sources of the considerable variations that occur cross-nationally in levels of manufacturing and wider industrial-economic growth;

          


          
            	competitiveness; and

          


          
            	attractiveness to foreign direct investors.

          


          In addition to general overviews, researchers have examined the features and factors affecting particular key aspects of manufacturing development. They have compared production and investment in a range of Western and non-Western countries and presented case studies of growth and performance in important individual industries and market-economic sectors.


          


          Taxonomy of manufacturing processes


          Taxonomy of manufacturing processes


          Manufacturing Process Management


          


          Manufacturing categories


          
            	Chemical industry

              
                	Pharmaceutical

              

            


            	Construction


            	
              Electronics

              
                	Semiconductor

              

            


            	
              Engineering

              
                	Biotechnology


                	Emerging technologies


                	Nanotechnology


                	Synthetic biology, Bioengineering

              

            


            	Energy industry


            	Food and Beverage

              
                	Agribusiness


                	Brewing industry


                	Food processing

              

            


            	Industrial design

              
                	Interchangeable parts

              

            


            	Metalworking

              
                	Smith


                	Machinist


                	Machine tools


                	Free machining


                	Tool and die maker


                	Global steel industry trends


                	Steel production

              

            


            	Plastics


            	Telecommunications


            	Textile manufacturing

              
                	Clothing industry


                	Sailmaker


                	Tentmaking

              

            


            	Transportation

              
                	Aerospace manufacturing


                	Automobile manufacturing


                	Bus manufacturing


                	Tire manufacturing

              

            

          


          


          Theories


          
            	Taylorism


            	Fordism


            	Scientific management

          


          


          Control


          
            	Management

              
                	List of management topics


                	Total Quality Management

              

            


            	Quality control

              
                	Six Sigma
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              	Māori
            


            
              	[image: ]
            


            
              	Hinepare of Ngāti Kahungunu, c.1890
            


            
              	Total population
            


            
              	
                approx. 725,000

              
            


            
              	Regions with significant populations
            


            
              	
                
                  
                    	[image: Flag of New Zealand]New Zealand

                    	632,900 (ethnicity)

                    	
                  


                  
                    	[image: Flag of Australia]Australia

                    	72,956 (descent)

                    	
                  


                  
                    	[image: Flag of England]England

                    	approx. 8,000

                    	
                  


                  
                    	[image: Flag of the United States]United States

                    	approx. 3,500

                    	
                  


                  
                    	[image: Flag of Canada]Canada

                    	1,305

                    	
                  


                  
                    	Other regions

                    	approx. 8,000

                    	
                  

                

              
            


            
              	Languages
            


            
              	Māori, English
            


            
              	Religion
            


            
              	Māori religion, Christianity
            


            
              	Related ethnic groups
            


            
              	other Polynesian peoples,

              Austronesian peoples
            

          


          The word Māori refers to the indigenous Polynesian people of New Zealand, and to their language.


          


          Naming and self-naming


          In the Māori language the word māori means "normal," "natural" or "ordinary." In legends and other oral traditions, the word distinguished ordinary mortal human beings from deities and spirits (wairua).


          
            
              	
            

          


          Early visitors from Europe to the islands of New Zealand generally referred to the inhabitants as "New Zealanders" or as "natives", but Māori became the term used by Māori to describe themselves in a pan-tribal sense. In 1947, the New Zealand government renamed the "Department of Native Affairs" as the "Department of Māori Affairs" to recognise this.


          Māori people often use the term tangata whenua (literally, "people of the land") to describe themselves in a way that emphasises their relationship with a particular area of land  a tribe may be tangata whenua in one area, but not another. The term can also refer to Māori as a whole in relation to New Zealand (Aotearoa) as a whole.


          Prior to 1974 ancestry determined the legal definition of "a Māori person". For example, bloodlines determined whether a person should enrol on the Māori or general (European) electoral roll; in 1947 the authorities determined that one man, 5/8ths Māori, had improperly voted in the European seat of Raglan. The Māori Affairs Amendment Act 1974 changed the definition to one of cultural self-identification, which technically means that a person with no Māori ancestry can enroll and vote in a Māori electorate. In matters involving money (for example scholarships or Waitangi Tribunal settlements), the authorities generally require some demonstration of ancestry or cultural connection, but no minimum "blood" requirement exists.


          


          Origins


          Archaeological and linguistic evidence (Sutton 1994) suggests that several waves of migration came from Eastern Polynesia to New Zealand between AD 800 and 1300. Māori oral history describes the arrival of ancestors from Hawaiki (a mythical homeland in tropical Polynesia) in large ocean-going canoes (waka: see Māori migration canoes). Migration accounts vary among tribes ( iwi), whose members may identify with several waka in their genealogies or whakapapa.


          No credible evidence exists of human settlement in New Zealand prior to the Polynesian voyagers; on the other hand, compelling evidence from archaeology, linguistics, and physical anthropology indicates that the first settlers came from East Polynesia and became the Māori.


          


          Development of Māori culture
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          The Eastern Polynesian ancestors of the Māori arrived in a forested land with abundant birdlife, including moa-species weighing from 20 to 250 Kg. Other species, also now extinct, included a swan, a goose, and the giant Haast's Eagle which preyed upon the moa. Marine mammals, in particular seals, thronged the coasts, with coastal colonies much further north than today. In the mid-19th century, people discovered large numbers of moa-bones alongside human tools, with some of the bones showing evidence of butchery and cooking. Early researchers, such as Julius von Haast, a geologist, incorrectly interpreted these remains as belonging to a prehistoric Paleolithic people; later researchers, notably Percy Smith, magnified such theories into an elaborate scenario with a series of sharply-defined cultural stages which had Māori arriving in a Great Fleet in 1350 AD and replacing the so-called moa-hunter culture with a "classical Māori" culture based on horticulture. Current anthropological theories, however, recognise no evidence for a pre-Māori people; the archaeological record indicates a gradual evolution in culture that varied in pace and extent according to local resources and conditions. Subsequent research dismisses the "Great Fleet" theory as largely a fabrication.


          In the course of a few centuries, growing population-numbers led to competition for resources and an increase in warfare. The archaeological record reveals an increased frequency of fortified pā, although debate continues about the amount of conflict. Various systems arose which aimed to conserve resources; most of these, such as tapu and rāhui, used religious or supernatural threats to discourage people from taking species at particular seasons or from specified areas.


          As Māori continued in geographic isolation, performing arts such as the haka developed from their Polynesian roots, as did carving and weaving. Regional dialects arose, with minor differences in vocabulary and the pronunciation of some words. However, the language retains close similarities to other Eastern Polynesian tongues, to the point where a Tahitian chief on Cook's first voyage in the region acted as an interpreter between Māori and the crew of the Endeavour.


          Around 1500 AD, a group of Māori migrated east to Rekohu (the Chatham Islands), where, by adapting to the local climate and the availability of resources, they developed a culture known as Moriori  related to but distinct from Māori culture in Aotearoa. A notable feature of the Moriori culture, an emphasis on pacifism, proved disadvantageous when Māori warriors arrived in the 1830s aboard a chartered European ship.


          


          Interactions with Europeans before 1840
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          European settlement of New Zealand occurred in relatively recent historical times. New Zealand historian Michael King in The Penguin History Of New Zealand describes the Māori as "the last major human community on earth untouched and unaffected by the wider world."


          Early European explorers, including Abel Tasman (who arrived in 1642) and Captain James Cook (who first visited in 1769), recorded their impressions of Māori. From the 1780s, Māori encountered European and American sealers and whalers; some Māori crewed on the foreign ships. A trickle of escaped convicts from Australia and deserters from visiting ships, as well as early Christian missionaries, also exposed the indigenous New Zealand population to outside influences.


          By 1830, estimates placed the number of Pākehā (Europeans) living among the Māori as high as 2,000. The newcomers had varying status-levels ranging from slaves to high-ranking advisors. Some remained little more than prisoners, while others abandoned European culture and identified as Māori. Many Māori valued such Pākehā as a means to the acquisition of European technology, particularly firearms. These Europeans "gone native" became known as Pākehā Māori. When Pomare led a war party against Titore in 1838, he had 132 Pākehā mercenaries among his warriors. Frederick Edward Maning, an early settler, wrote two colourful accounts of life in these times, which have become classics of New Zealand literature: Old New Zealand and History of the War in the North of New Zealand against the Chief Heke.


          During the period from 1805 to 1840 the acquisition of muskets by tribes in close contact with European visitors upset the balance of power among Māori tribes, leading to a period of bloody inter-tribal warfare, known as the Musket Wars, which resulted in the decimation of several tribes and the driving of others from their traditional territory. European diseases such as influenza and measles also killed an unknown number of Māori: estimates vary between ten and fifty per cent.


          [bookmark: 1840_to_1890:_The_marginalisation_of_M.C4.81ori]


          1840 to 1890: The marginalisation of Māori
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          With increasing Christian missionary activity, growing European settlement in the 1830s and the perceived lawlessness of Europeans in New Zealand, the British Crown, as a world power, came under pressure to intervene. Ultimately Britain sent William Hobson with instructions to take possession of New Zealand. Before he arrived, Queen Victoria annexed New Zealand by royal proclamation in January 1840. On arrival in February 1840, Hobson negotiated the Treaty of Waitangi with northern chiefs. Other Māori chiefs subsequently signed this treaty. In the end, only 500 chiefs out of the 1500 sub-tribes of New Zealand signed the Treaty, and some influential chiefs, such as Te Wherowhero in Waikato, and Te Kani-a-Takirau from the east coast of the North Island, refused to sign. The Treaty made the Māori British subjects in return for a guarantee of property-rights and tribal autonomy.


          Dispute continues over whether the Treaty of Waitangi ceded Māori sovereignty. Māori chiefs signed a Māori-language version of the Treaty that did not accurately reflect the English-language version. It appears unlikely that the Māori-language version of the treaty ceded sovereignty; and the Crown and the missionaries probably did not fully explain the meaning of the English-language version.


          Māori formed substantial businesses, supplying food and other products for domestic and overseas markets.


          Among the first Europeans who both learnt the Māori language and also recorded Māori mythology, George Grey, Governor of New Zealand from 1845 to 1855 and from 1861 to 1868, stands out.


          In the 1860s, disputes over questionable land purchases and the attempts of Māori in the Waikato to establish what some saw as a rival to the British system of royalty led to the New Zealand land wars. Although these resulted in relatively few deaths, the colonial government confiscated large tracts of tribal land as punishment for what they called rebellion (although the Crown had initiated the military action against its own citizens), in some cases taking land even from tribes which had taken no part in the war. Some tribes actively fought against the Crown, while others (known as kupapa) fought in support of the Crown. A passive resistance movement developed at the settlement of Parihaka in Taranaki, but Crown troops dispersed its participants in 1881.


          The Native Land Acts of 1862 and 1865 set up the Native Land Court, which had the purpose of breaking down communal ownership and facilitating the alienation of land. As a result, between 1840 and 1890 Māori lost 95 per cent of their land (63,000,000a of 66,000,000 -55,000,000a in 1890).


          With the loss of much of their land, Māori went into a period of numerical and cultural decline, and by the late 19th century most people believed that the Māori population would cease to exist as a separate race and become assimilated into the European population.


          In 1840, New Zealand had a Māori population of about 100,000 and only about 2,000 Europeans. By the end of the 19th century, the Māori population had declined to 42,113 (according to the 1896 census) and Europeans numbered more than 700,000.


          


          Revival


          
            [image: Late twentieth-century house post depicting the navigator Kupe fighting two sea creatures.]

            
              Late twentieth-century house post depicting the navigator Kupe fighting two sea creatures.
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          The decline of the Māori population did not continue; instead levels recovered. Despite a substantial level of intermarriage between the Māori and European populations, many Māori retained their cultural identity. A number of discourses developed as to the meaning of "Māori" and to who counted as Māori or not. (Māori do not form a monolithic bloc, and no one political or tribal authority can speak on behalf of all Maori.)


          From the late nineteenth century, a number of successful Māori politicians emerged. These men, such as James Carroll, Apirana Ngata, Te Rangi Hiroa and Maui Pomare showed skill in the arts of Pākehā politics; at one point Carroll became Acting Prime Minister. The group, known as the Young Māori Party aimed to revitalise their people after the devastation of the previous century. For them this involved assimilation - Māori adopting European ways of life such as Western medicine and education. However Ngata in particular also wished to preserve traditional Māori culture, especially the arts. Ngata acted as a major force behind the revival of arts such as kapa haka and carving. He also enacted a programme of land development which helped many iwi retain and develop their land.


          The New Zealand government decided to exempt Māori from the conscription that applied to other citizens in World War II, but nonetheless Māori volunteered in large numbers, forming the 28th or Māori Battalion, which performed creditably, notably in Crete, North Africa, and Italy. Altogether 17,000 Māori took part in the war.


          Since the 1960s, Māoridom has undergone a cultural revival strongly connected with a protest-movement. Government recognition of the growing political power of Māori combined with political activism have led to a limited redress for unjust confiscation of land and for the violation of other property rights. The State set up the Waitangi Tribunal, a body with the powers of a Commission of Enquiry, to investigate and make recommendations on such issues. Significantly, because of the manner in which the Government empowered it, the Tribunal cannot make binding rulings. However, as a result of the redress paid to many iwi (tribes), Māori now have significant interests in the fishing and forestry industries. Tensions remain however, with complaints from Māori that the settlements occur at a level of between 1 and 2.5 cents on the dollar of the value of the confiscated lands. The Government need not accept the findings of the Waitangi Tribunal, and has rejected some of them, with a most recent and widely-debated example in the New Zealand foreshore and seabed controversy.


          The urbanisation of Māori proceeded apace in the second half of the 20th century. A majority of Māori people now live in cities and towns, and many have become estranged from tribal roots and customs.


          Once Were Warriors, a 1994 film adapted from a 1990 novel of the same name by Alan Duff, brought the plight of some urban Māori to a wide audience. It became the highest grossing film in New Zealand that year and received international acclaim, winning several international film-prizes. While some Māori feared that viewers would consider the violent male characters an accurate portrayal of Māori men, most film-critics praised it as exposing, on an international stage, the raw side of domestic violence. Some Māori opinion, particularly feminist, welcomed the debate on domestic violence that the film enabled.


          In many areas of New Zealand, the Māori language lost its role as a living community language (used by significant numbers of people) in the post-war years. In tandem with calls for sovereignty and the righting of social injustices from the 1970s onwards, many New Zealand schools now teach Māori culture and language, and pre-school kohanga reo (literally: "language nests") have started which teach tamariki (young children) exclusively in Māori. These now extend right through secondary schools (kura tuarua). In 2004 Māori Television, a government-funded TV station committed to broadcasting primarily in te reo, began broadcasting. Māori language, enjoys the equivalent status de jure as English in government and law, although the language continues to be marginalised in mainstream use. At the time of the 2006 Census, Māori figured as the second most widely-spoken language in New Zealand after English, with 4% of New Zealanders able to speak Māori to at least a conversational level.


          As of 2008, Māori politicians have seven designated Māori seats in the Parliament of New Zealand (and they may and do stand in and win the General seats), and consideration of and consultation with Māori have become routine requirements for many New Zealand councils and government organisations. Debate occurs frequently as to the relevancy and legitimacy of the Māori electoral roll, although currently neither of the two major political parties intend to abolish it.


          Despite significant social and economic advances during the twentieth century, Māori tend to cluster in the lower percentiles in most health and education statistics and in labour-force participation, as well as featuring disproportionately highly in criminal and imprisonment statistics. As with many indigenous cultures from around the world, Māori suffer both institutional and direct racism. For example, in December 2006, vandals sprayed racist graffiti on ancient Māori rock-art at the Raincliff Historic Reserve in South Canterbury.


          


          Intellectual property
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          In 2001 a dispute concerning the popular LEGO toy line " Bionicle" arose between Danish toymaker Lego Group and several Māori tribal groups (fronted by lawyer Maui Solomon) along with several members of an on-line discussion-forum ( Aotearoa Cafe). The Bionicle product-line allegedly used many words appropriated from Māori language, imagery and folklore. The dispute ended in an amicable settlement. Initially the Lego Group refused to withdraw the product, saying it had drawn the names from many cultures, but later agreed that it had taken the names from Māori and agreed to change certain names or spellings to help set the toy-line apart from the Māori legends. This, however, did not prevent the many Bionicle users from continuing to use the disputed words, resulting in the popular Bionicle website BZPower coming under a denial-of-service attack for four days from an attacker using the name Kotiate.


          


          Commerce


          The New Zealand Law Commission has started its own project to develop a legal framework for Māori who want to manage communal resources and responsibilities. The voluntary system proposes an alternative to existing companies, incorporations, and trusts in which tribes and hapu and other groupings can interact with the legal system. The foreshadowed legislation, under the proposed name of the "Waka Umanga (Māori Corporations) Act", would provide a model adaptable to suit the needs of individual iwi. It seems likely that the current Government coalition will not support the Bill in its un-amended form and if the final Act should pass into law, it will presumably depart significantly less radically from the current legal personalities afforded by British/New Zealand law.


          


          Religion


          Māori "tend to be followers of Presbyterianism, the Church of Jesus Christ of Latter-day Saints (Mormons), or Maori Christian groups such as Ratana and Ringatu",, but with Catholic, Anglican and Methodist groupings also prominent. Maori Christian faiths syncretize Christian tenets with precolonial Maori beliefs.


          Today Islam figures as the fastest-growing religion amongst the Māori community, with numbers increasing from 99 to 708 in the 10 years to 2001. (See Islam in New Zealand).


          


          Modern socio-economic issues


          Māori class as poorer on average than the rest of the population of New Zealand, and run greater risks of many negative economic and social outcomes. Over 50% of Māori live in areas classed in the three highest deprivation deciles, compared with 24% of the rest of the population. Although Māori make up only 14% of the population, they make up almost 50% of the total prison population. Māori have higher unemployment-rates than other cultures resident in New Zealand. Māori have higher numbers of suicides than non-Māori. "Only 47% of Māori school-leavers finish school with qualifications higher than NCEA Level One; compared to a massive 74% European; 87% Asian." (Most pupils attain NCEA Level One, New Zealand's main secondary-school qualification, after 11 years of schooling.) Māori also suffer more health problems, including alcohol and drug-related problems, per head of population than any other culture living in New Zealand.
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          Mao Zedong pronunciation ( Simplified Chinese: 毛泽东; Traditional Chinese: 毛澤東; Pinyin: Mo Zdōng; Wade-Giles: Mao Tse-tung); December 26, 1893 September 9, 1976 was a Chinese military and political leader who led the Communist Party of China (CPC) to victory against the Kuomintang (KMT) in the Chinese Civil War, and was the leader of the Peoples Republic of China (PRC) from its establishment in 1949 until his death in 1976.


          Regarded as one of the most important figures in modern world history, and named by Time Magazine as one of the 100 most influential people of the 20th century, Mao is still a controversial figure today, over thirty years after his death. He is generally held in high regard in China where he is often portrayed as a great revolutionary and strategist who eventually defeated Generalissimo Chiang Kai-shek in the Chinese Civil War, and transformed the country into a major power through his policies. However, many of Mao's socio-political programs such as the Great Leap Forward and the Cultural Revolution are blamed by critics from both within and outside China for causing severe damage to the culture, society, economy and foreign relations of China, as well as the deaths of 44.5 to 72 million people. The majority of these deaths were result of famine, and his direct involvement remains controversial.


          Although still officially venerated in China, his influence has been largely overshadowed by the political and economic reforms of Deng Xiaoping and other leaders since his death. Mao is also recognized as a poet and calligrapher.


          


          Early life in China


          The eldest child of a relatively prosperous peasant family, Mao Zedong was born on December 26, 1893, in a village called Shaoshan in Xiangtan County (湘潭縣), Hunan province. His ancestors migrated from Jiangxi province during the Ming Dynasty, and had settled there as farmers. His father was Mao Jen-sheng, a peasant farmer. Wen Chi-mei, his mother, was a very devout Buddhist. Due to his family's relative wealth, his father was able to send him to school and later to Changsha for more advanced schooling.
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              	Originally 詠芝(咏芝) then 润芝, in Xiangtan dialect
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          During the 1911 Revolution, Mao enlisted as a soldier in a local regiment in Hunan which fought on the side of the revolutionaries. Once the Qing Dynasty had been effectively toppled, Mao left the army and returned to school.


          After graduating from the First Provincial Normal School of Hunan in 1918, Mao traveled with Professor Yang Changji, his high school teacher and future father-in-law, to Beijing during the May Fourth Movement in 1919.


          Professor Yang held a faculty position at Peking University. Because of Yang's recommendation, Mao worked as an assistant librarian at the University with Li Dazhao as curator. Mao registered as a part-time student at Beijing University and attended many lectures and seminars by famous intellectuals, such as Chen Duxiu, Hu Shi, Qian Xuantong, etc. During his stay in Beijing, he read as much as possible, and through his readings, he was introduced to Communist theories. He married Yang Kaihui, Professor Yang's daughter who was his fellow student, despite an existing marriage arranged by his father at home. Mao never acknowledged this marriage. In October 1930, the Guomindang (GMD) captured Yang Kaihui with her son, Anying. The GMD imprisoned them both and Anying, then, was later sent to his relatives after the GMD killed his mother, Yang Kaihui. At this time , Mao was living with a co-worker, He Zizhen, a 17 year old girl from Yongxing, Jiangxi. Mao turned down an opportunity to study in France because he firmly believed that China's problems could be studied and resolved only within China. Unlike his contemporaries, Mao concentrated on studying the peasant majority of China's population.


          On July 23, 1921, Mao, age 27, attended the first session of the National Congress of the Communist Party of China in Shanghai. Two years later, he was elected as one of the five commissars of the Central Committee of the Party during the third Congress session. Later that year (1923), Mao returned to Hunan at the instruction of the CPC Central Committee and the Kuomintang Central Committee to organize the Hunan branch of the Kuomintang. In 1924, he was a delegate to the first National Conference of the Kuomintang, where he was elected an Alternate Executive of the Central Committee. In 1924, he became an Executive of the Shanghai branch of the Kuomintang, and Secretary of the Organization Department.


          For a while, Mao remained in Shanghai, an important city that the CPC emphasized for the Revolution. However, the Party encountered major difficulties organizing labor union movements and building a relationship with its nationalist ally, the Kuomintang. The Party had become poor, and Mao was disillusioned with the revolution and moved back to Shaoshan. During his stay at home, Mao's interest in the revolution was rekindled after hearing of the 1925 uprisings in Shanghai and Guangzhou. His political ambitions returned, and he then went to Guangdong, the base of the Kuomintang, and took part in the preparations for the second session of the National Congress of Kuomintang. In October 1925, Mao became acting Propaganda Director of the Kuomintang.


          In early 1927, Mao returned to Hunan where, in an urgent meeting held by the Communist Party, he made a report based on his investigations of the peasant uprisings in the wake of the Northern Expedition. This is considered the initial and decisive step towards the successful application of Mao's revolutionary theories.


          


          Political ideas
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          Mao had a great interest in the political system, encouraged by his father. In addition to his limited formal education, Mao spent six months studying independently. Mao was first introduced to communism while working at Peking University, and in 1921 he co-founded the Communist Party of China (or CPC).


          In 1920, Mao also developed his theory of violent revolution. His theory was inspired by the Russian revolution and was likely influenced by the Chinese literary works: Outlaws of the Marsh and Romance of the Three Kingdoms. Mao sought to subvert the alliance of imperialism and feudalism in China. He thought the Nationalists to be both economically and politically vulnerable and thus that the revolution could not be steered by Nationalists. He concluded that violent revolution must be conducted by the proletariat under the supervision of a Communist party.


          Throughout the 1920s, Mao led several labour struggles based upon his studies of the propagation and organization of the contemporary labour movements. However, these struggles were successfully subdued by the government, and Mao fled from Changsha after he was labeled a radical activist. He pondered these failures and finally realized that industrial workers were unable to lead the revolution because they made up only a small portion of China's population, and unarmed labour struggles could not resolve the problems of imperial and feudal suppression.


          Mao began to depend on Chinese peasants who later became staunch supporters of his theory of violent revolution. This dependence on the rural rather than the urban proletariat to instigate violent revolution distinguished Mao from his predecessors and contemporaries. Mao himself was from a peasant family, and thus he cultivated his reputation among the farmers and peasants and introduced them to Marxism.


          


          War and Revolution
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          In 1927, Mao conducted the famous Autumn Harvest Uprising in Changsha, Hunan, as commander-in-chief. Mao led an army, called the "Revolutionary Army of Workers and Peasants", which was defeated and scattered after fierce battles. Afterwards, the exhausted troops were forced to leave Hunan for Sanwan, Jiangxi, where Mao re-organized the scattered soldiers, rearranging the military division into smaller regiments. Mao also ordered that each company must have a party branch office with a commissar as its leader who would give political instructions based upon superior mandates. This military rearrangement in Sanwan, Jiangxi initiated the CPC's absolute control over its military force and has been considered to have the most fundamental and profound impact upon the Chinese revolution. Later, they moved to the Jinggang Mountains, Jiangxi.


          In the Jinggang Mountains, Mao persuaded two local insurgent leaders to pledge their allegiance to him. There, Mao joined his army with that of Zhu De, creating the Workers' and Peasants' Red Army of China, Red Army in short. (the Fourth Front of Workers' and Peasants' Red Army of China).


          From 1931 to 1934, Mao helped establish the Soviet Republic of China and was elected Chairman of this small republic in the mountainous areas in Jiangxi. Here, Mao was married to He Zizhen. His previous wife, Yang Kaihui, had been arrested and executed in 1930, just three years after their departure.
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          In Jiangxi, Mao's authoritative domination, especially that of the military force, was challenged by the Jiangxi branch of the CPC and military officers. Mao's opponents, among whom the most prominent was Li Wenlin, the founder of the CPC's branch and Red Army in Jiangxi, were against Mao's land policies and proposals to reform the local party branch and army leadership. Mao reacted first by accusing the opponents of opportunism and kulakism and then set off a series of systematic suppressions of them. It is reported that horrible forms of torture and killing took place. Jung Chang and Jon Halliday claim that victims were subjected to a red-hot gun-rod being rammed into the anus, and that there were many cases of cutting open the stomach and scooping out the heart. The estimated number of the victims amounted to several thousands and could be as high as 186,000. Critics accuse Mao's authority in Jiangxi was secured and reassured through the revolutionary terrorism, or red terrorism.


          Mao, with the help of Zhu De, built a modest but effective army, undertook experiments in rural reform and government, and provided refuge for Communists fleeing the rightist purges in the cities. Mao's methods are normally referred to as Guerrilla warfare; but he himself made a distinction between guerrilla warfare (youji zhan) and Mobile Warfare (yundong zhan).


          Mao's Guerrilla Warfare and Mobile Warfare was based upon the fact of the poor armament and military training of the red army which consisted mainly of impoverished peasants, who, however, were all encouraged by revolutionary passions and aspiring after a communist utopia.


          Around 1930, there had been more than ten regions, usually entitled " soviet areas," under control of the CPC. The prosperity of "soviet areas" startled and worried Chiang Kai-shek, chairman of the Kuomintang government, who waged five waves of besieging campaigns against the " central soviet area." More than one million Kuomintang soldiers were involved in these five campaigns, four out of which were defeated by the red army led by Mao. By June 1932 (the height of its power), the Red Army had no less than 45,000 soldiers, with a further 200,000 local militia acting as a subsidiary force.


          Under increasing pressures from the KMT encirclement campaigns, there was a struggle for power within the Communist leadership. Mao was removed from his important positions and replaced by individuals (including Zhou Enlai) who appeared loyal to the orthodox line advocated by Moscow and represented within the CPC by a group known as the 28 Bolsheviks.
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          Chiang Kai-shek, who had earlier assumed nominal control of China due in part to the Northern Expedition, was determined to eliminate the Communists. By October 1934, he had them surrounded, prompting them to engage in the " Long March," a retreat from Jiangxi in the southeast to Shaanxi in the northwest of China. It was during this 9,600 kilometer (5,965 mile), year-long journey that Mao emerged as the top Communist leader, aided by the Zunyi Conference and the defection of Zhou Enlai to Mao's side. At this Conference, Mao entered the Standing Committee of the Politburo of the Communist Party of China.


          According to the standard Chinese Communist Party line, from his base in Yan'an, Mao led the Communist resistance against the Japanese in the Second Sino-Japanese War (1937-1945). However, Mao further consolidated power over the Communist Party in 1942 by launching the Zheng Feng, or "Rectification" campaign against rival CPC members such as Wang Ming, Wang Shiwei, and Ding Ling. Also while in Yan'an, Mao divorced He Zizhen and married the actress Lan Ping, who would become known as Jiang Qing.
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          During the Sino-Japanese War, Mao Zedong's strategies were opposed by both Chiang Kai-shek and the United States. The US regarded Chiang as an important ally, able to help shorten the war by engaging the Japanese occupiers in China. Chiang, in contrast, sought to build the ROC army for the certain conflict with Mao's communist forces after the end of World War II. This fact was not understood well in the US, and precious lend-lease armaments continued to be allocated to the Kuomintang. In turn, Mao spent part of the war (as to whether it was most or only a little is disputed) fighting the Kuomintang for control of certain parts of China. Both the Communists and Nationalists have been criticised for fighting amongst themselves rather than allying against the Japanese Imperial Army. However the Nationalists were better equipped and did most of the fighting against the Japanese army in China.


          In 1944, the Americans sent a special diplomatic envoy, called the Dixie Mission, to the Communist Party of China. According to Edwin Moise, in Modern China: A History 2nd Edition:


          
            	Most of the Americans were favorably impressed. The CPC seemed less corrupt, more unified, and more vigorous in its resistance to Japan than the Guomindang. United States fliers shot down over North China...confirmed to their superiors that the CPC was both strong and popular over a broad area. In the end, the contacts with the USA developed with the CPC led to very little.

          


          Then again, modern commentators have disputed such claims. Amongst others, Willy Lam stated that during the war with Japan:


          
            	The great majority of casualties sustained by Chinese soldiers were borne by KMT, not Communist divisions. Mao and other guerrilla leaders decided at the time to conserve their strength for the "larger struggle" of taking over all of China once the Japanese Imperial Army was decimated by the U.S.-led Allied Forces.
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          After the end of World War II, the U.S. continued to support Chiang Kai-shek, now openly against the Communist Red Army (led by Mao Zedong) in the civil war for control of China. The U.S. support was part of its view to contain and defeat world communism. Likewise, the Soviet Union gave quasi-covert support to Mao (acting as a concerned neighbour more than a military ally, to avoid open conflict with the U.S.) and gave large supplies of arms to the Communist Party of China, although newer Chinese records indicate the Soviet "supplies" were not as large as previously believed, and consistently fell short of the promised amount of aid.


          On January 21, 1949, Kuomintang forces suffered massive losses against Mao's Red Army. In the early morning of December 10, 1949, Red Army troops laid siege to Chengdu, the last KMT-occupied city in mainland China, and Chiang Kai-shek evacuated from the mainland to Taiwan (Formosa) that same day.


          


          Leadership of China
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          The People's Republic of China was established on October 1, 1949. It was the culmination of over two decades of civil and international war. From 1954 to 1959, Mao was the Chairman of the PRC. During this period, Mao was called Chairman Mao (毛主席) or the Great Leader Chairman Mao (伟大领袖毛主席). The Communist Party assumed control of all media in the country and used it to promote the image of Mao and the Party. The Nationalists under General Chiang Kai-Shek were vilified as were countries such as the United States of America and Japan. The Chinese people were exhorted to devote themselves to build and strengthen their country. In his speech declaring the foundation of the PRC, Mao announced: "The Chinese people have stood up!"


          Mao took up residence in Zhongnanhai, a compound next to the Forbidden City in Beijing, and there he ordered the construction of an indoor swimming pool and other buildings. Mao often did his work either in bed or by the side of the pool, preferring not to wear formal clothes unless absolutely necessary, according to Dr. Li Zhisui, his personal physician. (Li's book, The Private Life of Chairman Mao, is regarded as controversial, especially by those sympathetic to Mao.)


          Maos first political campaigns after founding the Peoples Republic were land reform and the suppression of counter-revolutionaries, which centered on mass executions, often before organized crowds. These campaigns of mass repression targeted former KMT officials, businessmen, former employees of Western companies, intellectuals whose loyalty was suspect, and significant numbers of rural gentry. The U.S. State department in 1976 estimated that there may have been a million killed in the land reform, 800,000 killed in the counterrevolutionary campaign. Mao himself claimed a total of 700,000 killed during the years 194953. However, because there was a policy to select "at least one landlord, and usually several, in virtually every village for public execution", 1 million deaths seems to be an absolute minimum, and many authors agree on a figure of between 2 million and 5 million dead. In addition, at least 1.5 million people were sent to "reform through labour" camps. Maos personal role in ordering mass executions is undeniable. He defended these killings as necessary for the securing of power.


          Following the consolidation of power, Mao launched the First Five-Year Plan (1953-8). The plan aimed to end Chinese dependence upon agriculture in order to become a world power. With the USSR's assistance, new industrial plants were built and agricultural production eventually fell to a point where industry was beginning to produce enough capital that China no longer needed the USSR's support. The success of the First Five Year Plan was to encourage Mao to instigate the Second Five Year Plan, the Great Leap Forward, in 1958. Mao also launched a phase of rapid collectivization. The CPC introduced price controls as well as a Chinese character simplification aimed at increasing literacy. Land was taken from landlords and more wealthy peasants and given to poorer peasants. Large scale industrialization projects were also undertaken.


          Programs pursued during this time include the Hundred Flowers Campaign, in which Mao indicated his supposed willingness to consider different opinions about how China should be governed. Given the freedom to express themselves, liberal and intellectual Chinese began opposing the Communist Party and questioning its leadership. This was initially tolerated and encouraged. After a few months, Mao's government reversed its policy and persecuted those, totalling perhaps 500,000, who criticized, and were merely alleged to have criticized, the Party in what is called the Anti-Rightist Movement. Authors such as Jung Chang have alleged that the Hundred Flowers Campaign was merely a ruse to root out "dangerous" thinking. Others such as Dr Li Zhisui have suggested that Mao had initially seen the policy as a way of weakening those within his party who opposed him, but was surprised by the extent of criticism and the fact that it began to be directed at his own leadership. It was only then that he used it as a method of identifying and subsequently persecuting those critical of his government. The Hundred Flowers movement led to the condemnation, silencing, and death of many citizens, also linked to Mao's Anti-Rightist Movement, with death tolls possibly in the millions.


          


          Great Leap Forward


          In January 1958, Mao launched the second Five-Year Plan known as the Great Leap Forward, a plan intended as an alternative model for economic growth to the Soviet model focusing on heavy industry that was advocated by others in the party. Under this economic program, the relatively small agricultural collectives which had been formed to date were rapidly merged into far larger people's communes, and many of the peasants ordered to work on massive infrastructure projects and the small-scale production of iron and steel. All private food production was banned; livestock and farm implements were brought under collective ownership.


          Under the Great Leap Forward, Mao and other party leaders ordered the implementation of a variety of unproven and unscientific new agricultural techniques by the new communes. Combined with the diversion of labor to steel production and infrastructure projects and the reduced personal incentives under a commune system this led to an approximately 15% drop in grain production in 1959 followed by further 10% reduction in 1960 and no recovery in 1961. In an effort to win favour with their superiors and avoid being purged, each layer in the party hierarchy exaggerated the amount of grain produced under them and based on the fabricated success, party cadres were ordered to requisition a disproportionately high amount of the true harvest for state use primarily in the cities and urban areas but also for export. The net result, which was compounded in some areas by drought and in others by floods, was that the rural peasants were not left enough to eat and many millions starved to death in what is thought to be the largest famine in human history. This famine was a direct cause of the death of tens of millions of Chinese peasants between 1959 and 1962. Further, many children who became emaciated and malnourished during years of hardship and struggle for survival, died shortly after the Great Leap Forward came to an end in 1962 (Spence, 553).


          The extent of Mao's knowledge as to the severity of the situation has been disputed. According to some, most notably Dr. Li Zhisui, Mao was not aware of anything more than a mild food and general supply shortage until late 1959.


          
            	"But I do not think that when he spoke on July 2, 1959, he knew how bad the disaster had become, and he believed the party was doing everything it could to manage the situation"

          


          Jung Chang and Jon Halliday, in Mao: the Unknown Story, alleged that Mao knew of the vast suffering and that he was dismissive of it, blaming bad weather or other officials for the famine.


          
            	"Although slaughter was not his purpose with the Leap, he was more than ready for myriad deaths to result, and hinted to his top echelon that they should not be too shocked if they happened (438-439)."

          


          Whatever the case, the Great Leap Forward led to millions of deaths in China. Mao lost esteem among many of the top party cadres and was eventually forced to abandon the policy in 1962, also losing some political power to moderate leaders, notably Liu Shaoqi and Deng Xiaoping. However, Mao and national propaganda claimed that he was only partly to blame. As a result, he was able to remain Chairman of the Communist Party, with the Presidency transferred to Liu Shaoqi.


          The Great Leap Forward was a disaster for China. Although the steel quotas were officially reached, almost all of it made in the countryside was useless lumps of iron, as it had been made from assorted scrap metal in home made furnaces with no reliable source of fuel such as coal. According to Zhang Rongmei, a geometry teacher in rural Shanghai during the Great Leap Forward:


          
            	We took all the furniture, pots, and pans we had in our house, and all our neighbors did likewise. We put all everything in a big fire and melted down all the metal.

          


          Moreover, most of the dams, canals and other infrastructure projects, which millions of peasants and prisoners had been forced to toil on and in many cases die for, proved useless as they had been built without the input of trained engineers, whom Mao had rejected on ideological grounds.


          
            [image: Mao, shown here with Henry Kissinger and Zhou Enlai; Beijing, 1972.]

            
              Mao, shown here with Henry Kissinger and Zhou Enlai; Beijing, 1972.
            

          


          In the Party Congress at Lushan in July/August 1959, several leaders expressed concern that the Great Leap Forward was not as successful as planned. The most direct of these was Minister of Defence and Korean War General Peng Dehuai. Mao, fearing loss of his position, orchestrated a purge of Peng and his supporters, stifling criticism of the Great Leap policies.


          There is a great deal of controversy over the number of deaths by starvation during the Great Leap Forward. Until the mid 1980s, when official census figures were finally published by the Chinese Government, little was known about the scale of the disaster in the Chinese countryside, as the handful of Western observers allowed access during this time had been restricted to model villages where they were deceived into believing that Great Leap Forward had been a great success. There was also an assumption that the flow of individual reports of starvation that had been reaching the West, primarily through Hong Kong and Taiwan, must be localized or exaggerated as China was continuing to claim record harvests and was a net exporter of grain through the period. Censuses were carried out in China in 1953, 1964 and 1982. The first attempt to analyse this data in order to estimate the number of famine deaths was carried out by American demographer Dr Judith Banister and published in 1984. Given the lengthy gaps between the censuses and doubts over the reliability of the data, an accurate figure is difficult to ascertain. Nevertheless, Banister concluded that the official data implied that around 15 million excess deaths incurred in China during 1958-61 and that based on her modelling of Chinese demographics during the period and taking account of assumed underreporting during the famine years, the figure was around 30 million. The official statistic is 20 million deaths, as given by Hu Yaobang. Various other sources have put the figure between 20 and 72 million.


          On the international front, the period was dominated by the further isolation of China, due to start of the Sino-Soviet split which resulted in Khrushchev withdrawing all Soviet technical experts and aid from the country. The split was triggered by border disputes, and arguments over the control and direction of world communism, and other disputes pertaining to foreign policy. Most of the problems regarding communist unity resulted from the death of Stalin and his replacement by Khrushchev. Stalin had established himself as the successor of "correct" Marxist thought well before Mao controlled the Communist Party of China, and therefore Mao never challenged the suitability of any Stalinist doctrine (at least while Stalin was alive). Upon the death of Stalin, Mao believed (perhaps because of seniority) that the leadership of the "correct" Marxist doctrine would fall to him. The resulting tension between Khrushchev (at the head of a politically/militarily superior government), and Mao (believing he had a superior understanding of Marxist ideology) eroded the previous patron-client relationship between the CPSU and CPC. In China, the formerly favourable Soviets were now denounced as "revisionists" and listed alongside "American imperialism" as movements to oppose.


          Partly-surrounded by hostile American military bases (reaching from South Korea, Japan, Okinawa, and Taiwan), China was now confronted with a new Soviet threat from the north and west. Both the internal crisis and the external threat called for extraordinary statesmanship from Mao, but as China entered the new decade the statesmen of the People's Republic were in hostile confrontation with each other.
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          At a large Communist Party conference in Beijing in January 1962, called the "Conference of the Seven Thousand," State President Liu Shaoqi denounced the Great Leap Forward as responsible for widespread famine. The overwhelming majority of delegates expressed agreement, but Defense Minister Lin Biao staunchly defended Mao. A brief period of liberalization followed while Mao and Lin plotted a comeback. Liu and Deng Xiaoping rescued the economy by disbanding the people's communes, introducing elements of private control of peasant smallholdings and importing grain from Canada and Australia to mitigate the worst effects of famine.


          


          Cultural Revolution


          Liu Shaoqi and Deng Xiaoping's prominence gradually became a challenge to Mao's position of power. Liu and Deng, then the State President and General Secretary, respectively, had favored the idea that Mao should be removed from actual power but maintain his ceremonial and symbolic role, and the party will uphold all of his positive contributions to the revolution. They attempted to marginalize Mao by taking control of economic policy and asserting themselves politically as well.


          Facing the prospect of losing his place on the political stage, Mao responded to Liu and Deng's movements by launching the Cultural Revolution in 1966. Under the pretext that certain liberal "bourgeois" elements of society, labeled as class enemies, continue to threaten the socialist framework under the existing dictatorship of the proletariat, the idea that a Cultural Revolution must continue after armed struggle allowed Mao to circumvent the Communist hierarchy by giving power directly to the Red Guards, groups of young people, often teenagers, who set up their own tribunals. Chaos reigned over the country, and millions were prosecuted, including a famous philosopher, Chen Yuen. During the Cultural Revolution, Mao closed the schools in China and the young intellectuals living in cities were ordered to the countryside. They were forced to manufacture weapons for the Red Army. The Revolution led to the destruction of much of China's cultural heritage and the imprisonment of a huge number of Chinese citizens, as well as creating general economic and social chaos in the country. Millions of lives were ruined during this period, as the Cultural Revolution pierced into every part of Chinese life, depicted by such Chinese films as To Live, The Blue Kite and Farewell My Concubine. It is estimated that hundreds of thousands, perhaps millions, perished in the violence of the Cultural Revolution. When Mao was informed of such losses, particularly that people had been driven to suicide, he blithely commented: "People who try to commit suicide  don't attempt to save them! . . . China is such a populous nation, it is not as if we cannot do without a few people."
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          It was during this period that Mao chose Lin Biao, who seemed to echo all of Mao's ideas, to become his successor. Mao and Lin Biao formed an alliance leading up to the Cultural Revolution in order for the purges to succeed. Mao needed Lin's clout for his plan to work. In return, Lin was made Mao's successor. By 1971, however, because of Lin's grip over the military and Mao's own paranoia, a divide between the two men became clear, and it was unclear whether Lin was planning a military coup or an assassination attempt. Lin Biao died trying to flee China, probably anticipating his arrest, in a suspicious plane crash over Mongolia. It was declared that Lin was planning to depose Mao, and he was posthumously expelled from the CPC. At this time, Mao lost trust in many of the top CPC figures. The highest-ranking Soviet Bloc intelligence defector, Lt. Gen. Ion Mihai Pacepa described his conversation with Nicolae Ceauşescu who told him about a plot to kill Mao Zedong with the help of Lin Biao organized by KGB.


          In 1969, Mao declared the Cultural Revolution to be over, although the official history of the People's Republic of China marks the end of the Cultural Revolution in 1976 with Mao's death. In the last years of his life, Mao was faced with declining health due to either Parkinson's disease or, according to Li Zhisui, motor neurone disease, as well as lung ailments due to smoking and heart trouble. Mao remained passive as various factions within the Communist Party mobilized for the power struggle anticipated after his death.


          


          Death


          At five o'clock in the afternoon of September 2, 1976, Mao suffered another myocardial infarction (heart attack), far more severe than the previous two and affecting much larger area of his heart. His body was giving out. The personal doctors group began emergency treatment immediately. X rays indicated that his lung infection had worsened, and his urine output dropped to less than 300 cc a day. Mao was awake and alert throughout the crisis and asked several times whether he was in danger. His condition continued to fluctuate and his life hung in the balance. Three days later, on September 5 Mao's condition was still critical, and Hua Guofeng called Jiang Qing back from her trip. She spent only a few moments in Building 202 before returning to her own residence in the Spring Lotus Chamber. On the afternoon of September 7, Mao took a turn for the worse. Jiang Qing came to Building 202 where she learned the news. Mao had just fallen asleep and needed the rest, but she insisted on rubbing his back and moving his limbs, and she sprinkled powder on his body. The medical team protested that the dust from the powder was not good for his lungs, but she instructed the nurses on duty to follow her example later. The next morning, September 8, she came again. She wanted the medical staff to change Mao's sleeping position, claiming that he had been lying too long on his left side. The doctor on duty objected, knowing that he could breathe only on his left side, but she had him moved nonetheless. Mao's breathing stopped, and his face turned blue. Jiang Qing left the room while the medical staff put him on a respirator and performed cardiopulmonary resuscitation. Mao revived, and Hua Guofeng urged Jiang Qing not to interfere further with the doctor's work. Mao had been in poor health for several years and had declined visibly for some months prior to his death. His body lay in state at the Great Hall of the People. A memorial service was held in Tiananmen Square on September 18, 1976. There was a three minute silence observed during this service. His body was later placed into the Mausoleum of Mao Zedong, although he wished to be cremated and had been one of the first high-ranking officials to sign the "Proposal that all Central Leaders be Cremated after Death" in November 1956.


          


          Cult of Mao


          Mao's figure is largely symbolic both in China and in the global communist movement as a whole. During the Cultural Revolution, Mao's already glorified image manifested into a personality cult that stretched into every part of Chinese life. Mao presented himself as an enemy of landowners, businessmen, and Western and American imperialism, as well as an ally of impoverished peasants, farmers and workers.


          At the 1958 Party congress in Chengdu, Mao expressed support for the idea of personality cults if they venerated figures who were genuinely worthy of adulation:


          
            
              	

              	There are two kinds of personality cults. One is a healthy personality cult, that is, to worship men like Marx, Engels, Lenin, and Stalin. Because they hold the truth in their hands. The other is a false personality cult, i.e. not analyzed and blind worship.

              	
            

          


          In 1962, Mao proposed the Socialist Education Movement (SEM) in an attempt to educate the peasants to resist the temptations of feudalism and the sprouts of capitalism that he saw re-emerging in the countryside (due to Liu's economic reforms). Large quantities of politicized art were produced and circulated  with Mao at the centre. Numerous posters and musical compositions referred to Mao as "A red sun in the centre of our hearts" (我们心中的红太阳) and a "Savior of the people" (人民的大救星).


          The Cult of Mao proved vital in starting the Cultural Revolution. China's youth had mostly been brought up during the Communist era, and they had been told to love Mao. Thus they were his greatest supporters. Their feelings for him were so strong that many followed his urge to challenge all established authority.


          In October 1966, Mao's Quotations From Chairman Mao Tse-Tung, which was known as the Little Red Book was published. Party members were encouraged to carry a copy with them and possession was almost mandatory as a criterion for membership. Over the years, Mao's image became displayed almost everywhere, present in homes, offices and shops. His quotations were typographically emphasized by putting them in boldface or red type in even the most obscure writings. Music from the period emphasized Mao's stature, as did children's rhymes. The phrase Long Live Chairman Mao for ten thousand years was commonly heard during the era, which was traditionally a phrase reserved for the reigning Emperor.


          After the Cultural Revolution, there are some people who still worship Mao in family altars or even temples for Mao.


          


          Legacy


          As anticipated after Maos death, there was a power struggle for control of China. On one side was the left wing led by the Gang of Four, who wanted to continue the policy of revolutionary mass mobilization. On the other side was the right wing opposing these policies. Among the latter group, the restorationists, led by Chairman Hua Guofeng, advocated a return to central planning along the Soviet model, whereas the reformers, led by Deng Xiaoping, wanted to overhaul the Chinese economy based on market-oriented policies and to de-emphasize the role of Maoist ideology in determining economic and political policy. Eventually, the reformers won control of the government. Deng Xiaoping, with clear seniority over Hua Guofeng, defeated Hua in a bloodless power struggle shortly afterwards.


          Mao's legacy has produced a large amount of controversy. Many historians and academics are critical of Mao, especially his many campaigns to suppress political enemies and gain international renown, some comparing him to Hitler and Stalin.


          Supporters of Mao credit him with advancing the social and economic development of Chinese society. They point out that before 1949, for instance, the illiteracy rate in Mainland China was 80 percent, and life expectancy was a meager 35 years. At his death, illiteracy had declined to less than seven percent, and average life expectancy had increased to more than 70 years (alternative statistics also quote improvements, though not nearly as dramatic). In addition to these increases, the total population of China increased 57% to 700 million, from the constant 400 million mark during the span between the Opium War and the Chinese Civil War. Supporters also state that, under Mao's government, China ended its "Century of Humiliation" from Western and Japanese imperialism and regained its status as a major world power. They also state their belief that Mao also industrialized China to a considerable extent and ensured China's sovereignty during his rule. Many, including some of Mao's supporters, view the Kuomintang, which Mao drove off the mainland, as having been corrupt.


          They also argue that the Maoist era improved women's rights by abolishing prostitution, a phenomenon that was to return after Deng Xiaoping and post-Maoist CPC leaders increased liberalization of the economy. Indeed, Mao once famously remarked that "Women hold up half the heavens". A popular slogan during the Cultural Revolution was, "Break the chains, unleash the fury of women as a mighty force for revolution!"


          Skeptics observe that similar gains in literacy and life expectancy occurred after 1949 on the small neighboring island of Taiwan, which was ruled by Mao's opponents, namely Chiang Kai-Shek and the Kuomintang, even though they themselves perpetrated substantial repression in their own right. The government that continued to rule Taiwan was composed of the same people ruling the Mainland for over 20 years when life expectancy was so low, yet life expectancy there also increased. A counterpoint, however, is that the United States helped Taiwan with aid, along with Japan and other countries, until the early 1960s when Taiwan asked that the aid cease. The mainland was under economic sanctions from the same countries for many years. The mainland also broke with the USSR after disputes, which had been aiding it.


          Another comparison has been between India and China. Noam Chomsky commented on a study by the Indian economist Amartya Sen.


          
            	He observes that India and China had "similarities that were quite striking" when development planning began 50 years ago, including death rates. "But there is little doubt that as far as morbidity, mortality and longevity are concerned, China has a large and decisive lead over India" (in education and other social indicators as well). In both cases, the outcomes have to do with the "ideological predispositions" of the political systems: for China, relatively equitable distribution of medical resources, including rural health services and public distribution of food, all lacking in India.

          


          The United States placed a trade embargo on China as a result of its involvement in the Korean War, lasting until Richard Nixon decided that developing relations with China would be useful in also dealing with the Soviet Union.


          Mao's military writings continue to have a large amount of influence both among those who seek to create an insurgency and those who seek to crush one, especially in manners of guerrilla warfare, at which Mao is popularly regarded as a genius. As an example, the Communist Party of Nepal (Maoist) followed Mao's examples of guerrilla warfare.
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          The ideology of Maoism has influenced many communists around the world, including Third World revolutionary movements such as Cambodia's Khmer Rouge, The Communist Party of Peru, and the revolutionary movement in Nepal. The Revolutionary Communist Party, USA also claims Marxism-Leninism-Maoism as its ideology, as do other Communist Parties around the world which are part of the Revolutionary Internationalist Movement. China itself has moved sharply away from Maoism since Mao's death, and most people outside of China who describe themselves as Maoist regard the Deng Xiaoping reforms to be a betrayal of Maoism, in line with Mao's view of " Capitalist roaders" within the Communist Party.


          As the Chinese government instituted free market economic reforms starting in the late 1970s and as later Chinese leaders took power, less recognition was given to the status of Mao. This accompanied a decline in state recognition of Mao in later years in contrast to previous years when the state organized numerous events and seminars commemorating Mao's 100th birthday. Nevertheless, the Chinese government has never officially repudiated the tactics of Mao.


          In the mid-1990s, Mao Zedong's picture began to appear on all new renminbi currency from the Peoples Republic of China. This was officially instituted as an anti-counterfeiting measure as Mao's face is widely recognized in contrast to the generic figures that appear in older currency. On March 13, 2006, a story in the People's Daily reported that a proposal had been made to print the portraits of Sun Yat-sen and Deng Xiaoping.


          In 2006, the government in Shanghai issued a new set of high school history textbooks which omit Mao, with the exception of a single mention in a section on etiquette. Students in Shanghai now only learn about Mao in junior high school.


          Mao lived in the government complex in Zhongnanhai, Beijing.


          


          Genealogy


          Mao Zedong had several wives which contributed to a large family. These were:


          
            	Luo Yixiu (罗一秀, 1889-1910) of Shaoshan: married 1907 to 1910


            	Yang Kaihui (杨开慧, 1901-1930) of Changsha: married 1921 to 1927, executed by the KMT in 1930


            	He Zizhen (贺子珍, 1910-1984) of Jiangxi: married May 1928 to 1939


            	Jiang Qing: (江青, 1914-1991), married 1939 to Mao's death
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          His ancestors were:


          
            	Wen Qimei (文七妹, 1867-1919), mother. She was illiterate and a devout Buddhist.


            	Mao Yichang (毛贻昌, 1870-1920), father, courtesy name Mao Shunsheng (毛顺生) or also known as Mao Jen-sheng


            	Mao Enpu (毛恩普), paternal grandfather

          


          He had several siblings:


          
            	Mao Zemin (毛泽民, 1895-1943), younger brother


            	Mao Zetan (毛泽覃, 1905-1935), younger brother


            	Mao Zehong, sister (executed by the KMT in 1930)

          


          
            	Mao Zedong's parents altogether had six sons and two daughters. Two of the sons and both daughters died young, leaving the three brothers Mao Zedong, Mao Zemin, and Mao Zetan. Like all three of Mao Zedong's wives, Mao Zemin and Mao Zetan were communists. Like Yang Kaihui, both Zemin and Zetan were killed in warfare during Mao Zedong's lifetime.

          


          Note that the character ze (泽) appears in all of the siblings' given names. This is a common Chinese naming convention.


          From the next generation, Zemin's son, Mao Yuanxin, was raised by Mao Zedong's family. He became Mao Zedong's liaison with the Politburo in 1975. Sources like Li Zhisui ( The Private Life of Chairman Mao) say that he played a role in the final power-struggles.


          Mao Zedong had several children:


          
            	Mao Anying (毛岸英): son to Yang, married to Liu Siqi (刘思齐), who was born Liu Songlin (刘松林), killed in action during the Korean War


            	Mao Anqing (1923-2007): son to Yang, married to Shao Hua (邵华), son Mao Xinyu (毛新宇), grandson Mao Dongdong (last surviving known male line of Mao).


            	Li Min (李敏): daughter to He, married to Kong Linghua (孔令华), son Kong Ji'ning (孔继宁), daughter Kong Dongmei (孔冬梅)


            	Li Na (Chinese:李讷; Pinyin: Lĭ N): daughter to Jiang (whose birth given name was Li, a name also used by Mao while evading the KMT), married to Wang Jingqing (王景清), son Wang Xiaozhi (王效芝)

          


          Sources suggest that Mao did have other children during his revolutionary days; in most of these cases the children were left with peasant families because it was difficult to take care of the children while focusing on revolution. Two English researchers who retraced the entire Long March route in 2002-2003 located a woman who they believe might well be a missing child abandoned by Mao to peasants in 1935. Ed Jocelyn and Andrew McEwen hope a member of the Mao family will respond to requests for a DNA test.


          


          Writings and calligraphy


          Mao was a prolific writer of political and philosophical literature. Mao is the attributed author of Quotations From Chairman Mao Tse-Tung, known in the West as the "Little Red Book" and in Cultural-revolution China as the "Red Treasure Book" (紅宝书): this is a collection of short extracts from his speeches and articles, edited by Lin Biao and ordered topically. Mao wrote several other philosophical treatises, both before and after he assumed power. These include:


          
            	On Practice (《实践论》); 1937


            	On Contradiction (《矛盾论》); 1937


            	On Protracted War (《论持久战》); 1938


            	In Memory of Norman Bethune (《纪念白求恩》); 1939


            	On New Democracy (《新民主主义论》); 1940


            	Talks at the Yan'an Forum on Literature and Art (《在延安文艺座谈会上的讲话》); 1942


            	Serve the People (《为人民服务》); 1944


            	On the Correct Handling of the Contradictions Among the People (《正确处理人民内部矛盾问题》); 1957


            	The Foolish Old Man Who Removed the Mountains (《愚公移山》); 1957

          


          
            [image: Mao's calligraphy: The People's Republic of China: all nationalities unite.]
          


          Mao was also a skilled calligrapher with a highly personal style. In China, Mao was considered a master calligrapher during his lifetime. His calligraphy can be seen today throughout mainland China. His work gave rise to a new form of Chinese calligraphy called "Mao-style" or Maoti, which has gained increasing popularity since his death. There currently exist various competitions specializing in Mao-style calligraphy.


          


          Literary figure


          Politics aside, Mao is considered one of modern China's most influential literary figures, and was an avid poet, mainly in the classical ci and shi forms. His poems are all in the traditional Chinese verse style.


          As did most Chinese intellectuals of his generation, Mao received rigorous education in Chinese classical literature. His style was deeply influenced by the great Tang Dynasty poets Li Bai and Li He. He is considered to be a romantic poet, in contrast to the realist poets represented by Du Fu.


          Many of Mao's poems are still popular in China and a few are taught as a mandatory part of the elementary school curriculum. Some of his most well-known poems are: Changsha (1925), The Double Ninth (1929.10), Loushan Pass (1935), The Long March (1935), Snow (1936.02), The PLA Captures Nanjing (1949.04), Reply to Li Shuyi (1957.05.11), and Ode to the Plum Blossom (1961.12).



          


          Figure in popular culture


          The face of Mao Zedong, arguably still one of the most recognizable in the modern world, continues to appear on t-shirts and other merchandise. The Beatles song Revolution has a reference to Mao with the lines, "but if you go carrying pictures of chairman Mao/You ain't going to make it with anyone anyhow". Mao is also featured in the Little Feat song Apolitical Blues. In a Simpsons episode when the family goes to China, Homer visits Mao's mausoleum and talks to Mao's embalmed body.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mao_Zedong"
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          A map projection is any method used in cartography to represent the two-dimensional curved surface of the earth or other body on a plane.
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                              	Cabinet projection

                            

                          

                        

                      

                    

                  


                  	3D projection


                  	Fisheye


                  	Stereoscopic projection


                  	Anamorphic projection


                  	Map projection

                

              
            


            
              	
                Other views


                
                  	Bird's-eye view/Aerial view


                  	Top-down perspective


                  	Worm's-eye view

                

              
            


            
              	
            

          


          Theterm " projection" here refers to any function defined on the earth's surface and with values on the plane, and not necessarily a geometric projection.


          Flat maps could not exist without map projections, because a sphere cannot be laid flat over a plane without distortions. One can see this mathematically as a consequence of Gauss's Theorema Egregium. Flat maps can be more useful than globes in many situations: they are more compact and easier to store; they readily accommodate an enormous range of scales; they are viewed easily on computer displays; they can facilitate measuring properties of the terrain being mapped; they can show larger portions of the earth's surface at once; and they are cheaper to produce and transport. These useful traits of flat maps motivate the development of map projections.


          


          Metric properties of maps


          Many properties can be measured on the earth's surface independently of its geography. Some of these properties are:


          
            [image: An Albers projection shows areas accurately, but distorts shapes.]

            
              An Albers projection shows areas accurately, but distorts shapes.
            

          


          
            	Area


            	Shape


            	Direction


            	Bearing


            	Distance


            	Scale

          


          Map projections can be constructed to preserve one or some of these properties, though not all of them simultaneously. Each projection preserves or compromises or approximates basic metric properties in different ways. The purpose of the map, then, determines which projection should form the base for the map. Since many purposes exist for maps, so do many projections exist upon which to construct them.


          Another major concern that drives the choice of a projection is the compatibility of data sets. Data sets are geographic information. As such, their collection depends on the chosen model of the earth. Different models assign slightly different coordinates to the same location, so it is important that the model be known and that chosen projection be compatible with that model. On small areas (large scale) data compatibility issues are more important since metric distortions are minimal at this level. In very large areas (small scale), on the other hand, distortion is a more important factor to consider.


          


          Construction of a map projection


          The creation of a map projection involves three steps:


          
            	Selection of a model for the shape of the earth or planetary body (usually choosing between a sphere or ellipsoid)


            	Transformation of geographic coordinates ( longitude and latitude) to plane coordinates ( eastings and northings or x,y)


            	Reduction of the scale (it does not matter in what order the second and third steps are performed)

          


          Because the real earth's shape is irregular, information is lost in the first step, in which an approximating, regular model is chosen. Reducing the scale may be considered to be part of transforming geographic coordinates to plane coordinates.


          Most map projections, both practically and theoretically, are not "projections" in any physical sense. Rather, they depend on mathematical formulae that have no direct physical interpretation. However, in understanding the concept of a map projection it is helpful to think of a globe with a light source placed at some definite point with respect to it, projecting features of the globe onto a surface. The following discussion of developable surfaces is based on that concept.


          


          Choosing a projection surface


          
            [image: A Miller cylindrical projection maps the globe onto a cylinder.]

            
              A Miller cylindrical projection maps the globe onto a cylinder.
            

          


          A surface that can be unfolded or unrolled into a flat plane or sheet without stretching, tearing or shrinking is called a ' developable surface'. The cylinder, cone and of course the plane are all developable surfaces. The sphere and ellipsoid are not developable surfaces. Any projection that attempts to project a sphere (or an ellipsoid) on a flat sheet will have to distort the image (similar to the impossibility of making a flat sheet from an orange peel).


          One way of describing a projection is to project first from the earth's surface to a developable surface such as a cylinder or cone, followed by the simple second step of unrolling the surface into a plane. While the first step inevitably distorts some properties of the globe, the developable surface can then be unfolded without further distortion.


          



          


          Orientation of the projection


          
            [image: This transverse Mercator projection is mathematically the same as a standard Mercator, but oriented around a different axis.]

            
              This transverse Mercator projection is mathematically the same as a standard Mercator, but oriented around a different axis.
            

          


          Once a choice is made between projecting onto a cylinder, cone, or plane, the orientation of the shape must be chosen. The orientation is how the shape is placed with respect to the globe. The orientation of the projection surface can be normal (inline with the earth's axis), transverse (at right angles to the earth's axis) or oblique (any angle in between). These surfaces may also be either tangent or secant to the spherical or ellipsoidal globe. Tangent means the surface touches but does not slice through the globe; secant means the surface does slice through the globe. Insofar as preserving metric properties go, it is never advantageous to move the developable surface away from contact with the globe, so that practice is not discussed here.


          


          Scale


          A globe is the only way to represent the earth with constant scale throughout the entire map in all directions. A map cannot achieve that property for any area, no matter how small. It can, however, achieve constant scale along specific lines.


          Some possible properties are:


          
            	The scale depends on location, but not on direction. This is equivalent to preservation of angles, the defining characteristic of a conformal map.


            	Scale is constant along any parallel in the direction of the parallel. This applies for any cylindrical or pseudocylindrical projection in normal aspect.


            	Combination of the above: the scale depends on latitude only, not on longitude or direction. This applies for the Mercator projection in normal aspect.


            	Scale is constant along all straight lines radiating from two particular geographic locations. This is the defining characteristic an equidistant projection, such as the Azimuthal equidistant projection or the Equirectangular projection.

          


          


          Choosing a model for the shape of the Earth


          Projection construction is also affected by how the shape of the earth is approximated. In the following discussion on projection categories, a sphere is assumed. However, the Earth is not exactly spherical but is closer in shape to an oblate ellipsoid, a shape which bulges around the equator. Selecting a model for a shape of the earth involves choosing between the advantages and disadvantages of a sphere versus an ellipsoid. Spherical models are useful for small-scale maps such as world atlases and globes, since the error at that scale is not usually noticeable or important enough to justify using the more complicated ellipsoid. The ellipsoidal model is commonly used to construct topographic maps and for other large and medium scale maps that need to accurately depict the land surface.


          A third model of the shape of the earth is called a geoid, which is a complex and more or less accurate representation of the global mean sea level surface that is obtained through a combination of terrestrial and satellite gravity measurements. This model is not used for mapping due to its complexity but is instead used for control purposes in the construction of geographic datums. (In geodesy, plural of "datum" is "datums," rather than "data".) A geoid is used to construct a datum by adding irregularities to the ellipsoid in order to better match the Earth's actual shape (it takes into account the large scale features in the Earth's gravity field associated with mantle convection patterns, as well as the gravity signatures of very large geomorphic features such as mountain ranges, plateaus and plains). Historically, datums have been based on ellipsoids that best represent the geoid within the region the datum is intended to map. Each ellipsoid has a distinct major and minor axis. Different controls (modifications) are added to the ellipsoid in order to construct the datum, which is specialized for a specific geographic regions (such as the North American Datum). A few modern datums, such as WGS84 (the one used in the Global Positioning System GPS), are optimized to represent the entire earth as well as possible with a single ellipsoid, at the expense of some accuracy in smaller regions.


          


          Classification


          A fundamental projection classification is based on type of projection surface onto which the globe is conceptually projected. The projections are described in terms of placing a gigantic surface in contact with the earth, followed by an implied scaling operation. These surfaces are cylindrical (e.g., Mercator), conic (e.g., Albers), and azimuthal or plane (e.g., stereographic). Many mathematical projections, however, do not neatly fit into any of these three conceptual projection methods. Hence other peer categories have been described in the literature, such as pseudoconic (meridians are arcs of circles), pseudocylindrical (meridians are straight lines), pseudoazimuthal, retroazimuthal, and polyconic.


          Another way to classify projections is through the properties they preserve despite projection. Some of the more common categories are:


          
            	Preserving direction (azimuthal), a trait possible only from one or two points to every other point


            	Preserving shape locally ( conformal or orthomorphic)


            	Preserving area (equal-area or equiareal or equivalent or authalic)


            	Preserving distance (equidistant), a trait possible only between one or two points and every other point


            	Preserving shortest route, a trait preserved only by the gnomonic projection

          


          NOTE: Because the sphere is not a developable surface, it is impossible to construct a map projection that is both equal-area and conformal.


          


          Projections by surface


          


          Cylindrical


          
            [image: The space-oblique Mercator projection was developed by the USGS for use in Landsat images.]

            
              The space-oblique Mercator projection was developed by the USGS for use in Landsat images.
            

          


          The term "cylindrical projection" is used to refer to any projection in which meridians are mapped to equally spaced vertical lines and circles of latitude (parallels) are mapped to horizontal lines (or, mutatis mutandis, more generally, radial lines from a fixed point are mapped to equally spaced parallel lines and concentric circles around it are mapped to perpendicular lines).


          The mapping of meridians to vertical lines can be visualized by imagining a cylinder (of which the axis coincides with the Earth's axis of rotation) wrapped around the Earth and then projecting onto the cylinder, and subsequently unfolding the cylinder.


          Unavoidably, all cylindrical projections have the same east-west stretching away from the equator by a factor equal to the secant of the latitude, compared with the scale at the equator. The various cylindrical projections can be described in terms of the north-south stretching:


          
            	North-south stretching is equal to the east-west stretching (secant(L)): The east-west scale matches the north-south-scale: conformal cylindrical or Mercator; this distorts areas excessively in high latitudes (see also transverse Mercator).


            	North-south stretching growing rapidly with latitude, even faster than east-west stretching (secant(L)): The cylindric perspective (= central cylindrical) projection; unsuitable because distortion is even worse than in the Mercator projection.


            	North-south stretching grows with latitude, but less quickly than the east-west stretching: such as the Miller cylindrical projection (secant(L*4/5)).


            	North-south distances neither stretched nor compressed (1): equidistant cylindrical or plate carre.


            	North-south compression precisely the reciprocal of east-west stretching (cos(L)): equal-area cylindrical (with many named specializations such as Gall-Peters or Gall orthographic, Behrmann, and Lambert cylindrical equal-area). This divides north-south distances by a factor equal to the secant of the latitude, preserving area but heavily distorting shapes.

          


          In the first case (Mercator), the east-west scale always equals the north-south scale. In the second case (central cylindrical), the north-south scale exceeds the east-west scale everywhere away from the equator. Each remaining case has a pair of identical latitudes of opposite sign (or else the equator) at which the east-west scale matches the north-south-scale.


          Cylindrical projections map the whole Earth as a finite rectangle, except in the first two cases, where the rectangle stretches infinitely tall while retaining constant width.


          


          Pseudocylindrical


          
            [image: A sinusoidal projection shows relative sizes accurately, but grossly distorts shapes. Distortion can be reduced by "interrupting" the map.]

            
              A sinusoidal projection shows relative sizes accurately, but grossly distorts shapes. Distortion can be reduced by "interrupting" the map.
            

          


          Pseudocylindrical projections represent the central meridian and each parallel as a single straight line segment, but not the other meridians. Each pseudocylindrical projection represents a point on the Earth along the straight line representing its parallel, at a distance which is a function of its difference in longitude from the central meridian.


          
            	Sinusoidal: the north-south scale and the east-west scale are the same throughout the map, creating an equal-area map. On the map, as in reality, the length of each parallel is proportional to the cosine of the latitude. Thus the shape of the map for the whole earth is the area between two symmetric rotated cosine curves.

          


          The true distance between two points on the same meridian corresponds to the distance on the map between the two parallels, which is smaller than the distance between the two points on the map. The true distance between two points on the same parallel -- and the true area of shapes on the map -- are not distorted. The meridians drawn on the map help the user to realize the shape distortion and mentally compensate for it.


          
            	Collignon projection, which in its most common forms represents each meridian as 2 straight line segments, one from each pole to the equator.


            	Mollweide


            	Goode homolosine


            	Eckert IV

          


          
            	[image: ]

          


          
            	Eckert VI

          


          
            	[image: ]

          


          
            	Kavrayskiy VII


            	Tobler hyperelliptical

          


          


          Hybrid


          The HEALPix projection combines an equal-area cylindrical projection in equatorial regions with the Collignon projection in polar areas.


          


          Conical


          
            	Equidistant conic


            	Lambert conformal conic


            	Albers conic

          


          


          Pseudoconical


          
            	Bonne


            	Werner cordiform designates a pole and a meridian; distances from the pole are preserved, as are distances from the meridian (which is straight) along the parallels


            	Continuous American polyconic

          


          


          Azimuthal (projections onto a plane)


          
            [image: An azimuthal projection shows distances and directions accurately from the center point, but distorts shapes and sizes elsewhere.]

            
              An azimuthal projection shows distances and directions accurately from the centre point, but distorts shapes and sizes elsewhere.
            

          


          Azimuthal projections have the property that directions from a central point are preserved (and hence, great circles through the central point are represented by straight lines on the map). Usually these projections also have radial symmetry in the scales and hence in the distortions: map distances from the central point are computed by a function r(d) of the true distance d, independent of the angle; correspondingly, circles with the central point as center are mapped into circles which have as centre the central point on the map.


          The mapping of radial lines can be visualized by imagining a plane tangent to the Earth, with the central point as tangent point.


          The radial scale is r'(d) and the transverse scale r(d)/(Rsin(d/R)) where R is the radius of the Earth.


          Some azimuthal projections are true perspective projections; that is, they can be constructed mechanically, projecting the surface of the Earth by extending lines from a points of perspective (along an infinite line through the tangent point and the tangent point's antipode) onto the plane:


          
            	The gnomonic projection displays great circles as straight lines. Can be constructed by using a point of perspective at the centre of the Earth. r(d) = ctan(d/R); a hemisphere already requires an infinite map,


            	The General Perspective Projection can be constructed by using a point of perspective outside the earth. Photographs of Earth (such as those from the International Space Station) give this perspective.


            	The orthographic projection maps each point on the earth to the closest point on the plane. Can be constructed from a point of perspective an infinite distance from the tangent point; r(d) = csin(d/R). Can display up to a hemisphere on a finite circle. Photographs of Earth from far enough away, such as the Moon, give this perspective.


            	The azimuthal conformal projection, also known as the stereographic projection, can be constructed by using the tangent point's antipode as the point of perspective. r(d) = ctan(d/2R); the scale is c/(2Rcos(d/2R)). Can display nearly the entire sphere on a finite circle. The full sphere requires an infinite map.

          


          Other azimuthal projections are not true perspective projections:


          
            	Azimuthal equidistant: r(d) = cd; it is used by amateur radio operators to know the direction to point their antennas toward a point and see the distance to it. Distance from the tangent point on the map is proportional to surface distance on the earth (; for the case where the tangent point is the North Pole, see the flag of the United Nations)


            	Lambert azimuthal equal-area. Distance from the tangent point on the map is proportional to straight-line distance through the earth: r(d) = csin(d/2R)


            	Logarithmic azimuthal is constructed so that each point's distance from the centre of the map is the logarithm of its distance from the tangent point on the Earth. Works well with cognitive maps. r(d) = cln(d/d0); locations closer than at a distance equal to the constant d0 are not shown (, figure 6-5)

          


          


          Projections by preservation of a metric property


          
            [image: A stereographic projection is conformal and perspective but not equal area or equidistant.]

            
              A stereographic projection is conformal and perspective but not equal area or equidistant.
            

          


          


          Conformal


          Conformal map projections preserve angles locally:


          
            	Mercator - rhumb lines are represented by straight segments


            	Stereographic - shape of circles is conserved


            	Roussilhe


            	Lambert conformal conic


            	Quincuncial map


            	Adams hemisphere-in-a-square projection


            	Guyou hemisphere-in-a-square projection

          


          


          Equal-area


          
            [image: The equal-area Mollweide projection]

            
              The equal-area Mollweide projection
            

          


          These projections preserve area:


          
            
              	Gall orthographic (also known as Gall-Peters, or Peters, projection)


              	Albers conic


              	Lambert azimuthal equal-area


              	Mollweide


              	Hammer


              	Briesemeister


              	Sinusoidal


              	Werner


              	Bonne


              	Bottomley


              	Goode's homolosine


              	Hobo-Dyer


              	Collignon


              	Tobler hyperelliptical

            

          


          


          Equidistant


          These preserve distance from some standard point or line:


          
            	Plate carre - north-south scale is constant


            	Equirectangular - equal distance between all latitudes and longitudes.


            	Azimuthal equidistant - radial scale with respect to the central point is constant

          


          
            [image: a two-point equidistant projection of Asia]

            
              a two-point equidistant projection of Asia
            

          


          
            	Equidistant conic


            	sinusoidal - east-west scale is constant and corresponds to distances between parallels (but the north-south scale away from the central meridian is larger due to the obliqueness of the meridians)


            	Werner cordiform distances from the North Pole are correct as are the curved distance on parallels


            	Soldner


            	Two-point equidistant: two "control points" are arbitrarily chosen by the map maker. Distance from any point on the map to each control point is proportional to surface distance on the earth.

          


          


          Gnomonic


          
            [image: The Gnomonic projection is thought to be the oldest map projection, developed by Thales in the 6th century BC]

            
              The Gnomonic projection is thought to be the oldest map projection, developed by Thales in the 6th century BC
            

          


          Great circles are displayed as straight lines:


          
            	Gnomonic projection

          


          


          Retroazimuthal


          Direction to a fixed location B (the bearing at the starting location A of the shortest route) corresponds to the direction on the map from A to B:


          
            	Littrow - the only conformal retroazimuthal projection


            	Hammer retroazimuthal - also preserves distance from the central point


            	Craig retroazimuthal aka Mecca or Qibla - also has vertical meridians

          


          


          Compromise projections


          
            [image: The Robinson projection was adopted by National Geographic Magazine in 1988 but abandoned by them in about 1997 for the Winkel Tripel.]

            
              The Robinson projection was adopted by National Geographic Magazine in 1988 but abandoned by them in about 1997 for the Winkel Tripel.
            

          


          Compromise projections give up the idea of perfectly preserving metric properties, seeking instead to strike a balance between distortions, or to simply make things "look right". Most of these types of projections distort shape in the polar regions more than at the equator:


          
            	Robinson


            	van der Grinten


            	Miller cylindrical


            	Winkel Tripel


            	Buckminster Fuller's Dymaxion


            	B.J.S. Cahill's Butterfly Map


            	Steve Waterman's Butterfly Map


            	Kavrayskiy VII


            	Wagner VI

          


          


          Other noteworthy projections


          
            	Chamberlin trimetric


            	The French cartographer Oronce Fine developed a heart-shaped projection in the sixteenth century
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Location in Mozambique
              
            


            
              	Coordinates:
            


            
              	Country

              	[image: Flag of Mozambique]Mozambique
            


            
              	Government
            


            
              	- Municipal Council President

              	Eneas Comiche
            


            
              	Population (2006)
            


            
              	-Total

              	1.244.227
            

          


          Maputo, formerly Loureno Marques, is the capital and largest city of Mozambique. A port on the Indian Ocean, its economy is centered around the harbour. It has an official population of approximately 1.244.227 (2006), but the actual population is estimated to be much higher because of slums and other unofficial settlements. Coal, cotton, sugar, chromite, sisal, copra, and hardwood are the chief exports. The city manufactures cement, pottery, furniture, shoes, and rubber. There is also a large aluminium smelting plant, Mozal. The city is surrounded by Maputo Province, but is administered as its own province.


          


          Geography


          Maputo is located on the west side of Maputo Bay, at the mouth of the Tembe River. The bay is 95km (50 mi) long and 30km (20 mi) wide. The Maputo River empties into the southern end of the bay.


          


          History


          
            [image: View of Louren�o Marques, ca. 1905]

            
              View of Loureno Marques, ca. 1905
            

          


          Founded in 1876, the city was named after Loureno Marques, the Portuguese trader who was the first European to explore the area in 1544. In 1895, construction of a railroad to Pretoria, South Africa caused the city's population to grow. In 1898, Loureno Marques became the capital of Mozambique. During the Second Boer War, Winston Churchill, after being captured by the Boers, made a daring escape to Loureno Marques by slipping past the sentries. After independence, the city's name was changed to Maputo. Maputo's name reputedly has its origin in an old, fierce tribal leader, Maputa, who once ruled over the region.


          


          Transport


          
            [image: Maputo harbour and city centre in 2006]

            
              Maputo harbour and city centre in 2006
            

          


          


          Airports


          Maputo International Airport is the main international airport of Mozambique. Maputo's transportation needs are mainly served by minibus taxis, which are believed to transport the majority of the city's commuters. There is also a state-owned bus company with a bus fleet that currently numbers some 37 buses. The minibuses are largely used imports from Japan, and they carry most of the public transport activity. There are two major bus terminals in the city: one at Baixa ("downtown"), and another one at Museu ("the Museum").


          


          Infrastructure


          Maputo is home to the Universidade Eduardo Mondlane, Mozambique's first university, and to the main campus of the Universidade Pedaggica, another major Mozambican university. The city has a museum of Mozambican history, a military museum, Natural History Museum, and the Roman Catholic Cathedral of Our Lady of Fatima.


          Maputo is a planned city with square blocks and wide avenues, with Portuguese traces and their typical architecture of the 1970s. Portuguese refugees fled in massive numbers at the end of the independence war in 1975, and the resultant lack of skills and capital, in the context of a fierce civil war and government mismanagement, contributed to its state of dereliction in the years following the declaration of peace. Nevertheless, the city itself was never damaged, since it was tacitly considered neutral ground during both the colonial and the civil war. Recovery has always been very slow owing to a lack of investment. In many cases new buildings are being erected for the rising middle class, rather than existing buildings being renovated, and many city services are still precarious.


          The Maputo beach has been spoiled by waste dumped into the bay, so it is not used for recreation, though the water quality does now appear to be improving.


          



          


          Culture


          
            [image: Maputo International Airport]

            
              Maputo International Airport
            

          


          Maputo is a melting pot of several cultures, with a strong South African influence. The Bantu and Portuguese cultures dominate, but the influence of Arab, Indian, and Chinese cultures is also felt. The cuisine is diverse, owing especially to the Portuguese and Muslim heritage, and seafood is also quite abundant.


          An important cultural and artists' centre in Maputo is the Associao Ncleo de Arte. It is the oldest collective of artists in Mozambique. Seated in an old villa in the centre of Maputo the Ncleo has played a significant role in metropolitan cultural life for decades. Over one hundred painters, sculptors and ceramists are member of the Ncleo, which regularly stages exhibitions on its own premises and over the last few years has actively participated in exchanges with artists from abroad. The Ncleo became well known for their project transforming arms into tools and objects of art. It played an important role for reconciliation after the Mozambican Civil War. The exhibition of art objects such as the Chair of the African King and the Tree of Life was shown around the world, among others in the British Museum in 2006.


          Maputo is home to the Dockanema Documentary Film Festival, and international festival showcasing documentary films from around the world. The 2nd DOCKANEMA festival is scheduled for September 14 - 25, 2007, and will include more than 80 films.
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          Valentin Louis Georges Eugne Marcel Proust (pronounced [maʁsɛl pʁust]) (10 July 1871  18 November 1922) was a French novelist, essayist and critic, best known as the author of  la recherche du temps perdu (in English, In Search of Lost Time; earlier translated as Remembrance of Things Past), a monumental work of twentieth-century fiction published in seven parts from 1913 to 1927.


          


          Biography


          Proust was born in Auteuil (the southern sector of Paris's then-rustic 16th arrondissement) at the home of his great-uncle, two months after the Treaty of Frankfurt formally ended the Franco-Prussian War. His birth took place during the violence that surrounded the suppression of the Paris Commune, and his childhood corresponds with the consolidation of the French Third Republic. Much of In Search of Lost Time concerns the vast changes, most particularly the decline of the aristocracy and the rise of the middle classes, that occurred in France during the Third Republic and the fin de sicle.


          Proust's father, Achille Adrien Proust, was a prominent pathologist and epidemiologist, responsible for studying and attempting to remedy the causes and movements of cholera through Europe and Asia; he was the author of many articles and books on medicine and hygiene. Proust's mother, Jeanne Clmence Weil, was the daughter of a well-off and cultured Jewish family. She was a literate and well-read woman. Her letters demonstrate a well-developed sense of humour, and her command of English was sufficient for her to provide the necessary impetus to her son's later attempts to translate John Ruskin.


          By the age of nine, Proust had had his first serious asthma attack, and thereafter he was considered by himself, his family and his friends as a sickly child. Proust spent long holidays in the village of Illiers. This village, combined with aspects of the time he spent at his great-uncle's house in Auteuil became the model for the fictional town of Combray, where some of the most important scenes of In Search of Lost Time take place. (Illiers was renamed Illiers-Combray on the occasion of the Proust centenary celebrations).


          Despite his poor health, Proust served a year (188990) as an enlisted man in the French army, stationed at Coligny Caserne in Orlans, an experience that provided a lengthy episode in The Guermantes' Way, part three of his novel. As a young man, Proust was a dilettante and a social climber, whose aspirations as a writer were hampered by his lack of application. His reputation from this period, as a snob and an amateur, contributed to his later troubles with getting Swann's Way, the first part of his large-scale novel, published in 1913.


          Proust had a close relationship with his mother. In order to appease his father, who insisted that he pursue a career, Proust obtained a volunteer position at the Bibliothque Mazarine in the summer of 1896. After exerting considerable effort, he obtained a sick leave which was to extend for several years until he was considered to have resigned. He never worked at his job, and he did not move from his parents' apartment until after both were dead (Tadi).


          
            [image: Grave of Marcel Proust at P�re Lachaise Cemetery.]

            
              Grave of Marcel Proust at Pre Lachaise Cemetery.
            

          


          Proust, who was homosexual, was one of the first European novelists to treat homosexuality openly and at length.


          His life and family circle changed considerably between 1900 and 1905. In February 1903, Proust's brother Robert married and left the family home. His father died in September of the same year. Finally, and most crushingly, Proust's beloved mother died in September 1905, leaving him a considerable inheritance. (In today's terms, a principal of about $6 million, with a monthly income of about $15,000.) His health throughout this period continued to deteriorate.


          Proust spent the last three years of his life largely confined to his cork-lined bedroom, sleeping during the day and working at night to complete his novel. He died in 1922 and is buried in the Pre Lachaise Cemetery in Paris.


          


          Early writing


          Proust was involved in writing and publishing from an early age. In addition to the literary magazines with which he was associated, and in which he published, while at school, La Revue verte and La Revue lilas, from 189091 Proust published a regular society column in the journal Le Mensuel (Tadie). In 1892 he was involved in founding a literary review called Le Banquet (also the French title of Plato's Symposium), and throughout the next several years Proust published small pieces regularly in this journal and in the prestigious La Revue Blanche.


          In 1896 Les Plaisirs et les Jours, a compendium of many of these early pieces, was published. The book included a foreword by Anatole France, drawings by Mme. Lemaire, and was so sumptuously produced that it cost twice the normal price of a book its size.


          That year Proust also began working on a novel which was eventually published in 1954 and titled Jean Santeuil by his posthumous editors. Many of the themes later developed in In Search of Lost Time find their first articulation in this unfinished work, including the enigma of memory and the necessity of reflection; several sections of In Search of Lost Time can be read in first draft in Jean Santeuil. The portrait of the parents in Jean Santeuil is quite harsh, in marked contrast to the adoration with which the parents are painted in Proust's masterpiece. Following the poor reception of Les Plaisirs et les Jours, and internal troubles with resolving the plot, Proust gradually abandoned Jean Santeuil in 1897 and stopped work on it entirely by 1899.
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          Beginning in 1895 Proust spent several years reading Carlyle, Emerson and John Ruskin. Through this reading Proust began to refine his own theories of art and the role of the artist in society. Also, in Time Regained Proust's universal protagonist recalls having translated Ruskin's Sesame and Lilies. The artist's responsibility is to confront the appearance of nature, deduce its essence and retell or explain that essence in the work of art. Ruskin's view of artistic production was central to this conception, and Ruskin's work was so important to Proust that he claimed to know "by heart" several of Ruskin's books, including The Seven Lamps of Architecture, The Bible of Amiens, and Praeterita (Tadi 350).


          Proust set out to translate two of Ruskin's works into French, but was hampered by an imperfect command of English. In order to compensate for this he made his translations a group affair: sketched out by his mother, the drafts were first revised by Proust, then by Marie Nordlinger, the English cousin of his friend and sometime lover Reynaldo Hahn, then by Proust again finally polished. Confronted about his method by an editor, Proust responded, "I don't claim to know English; I claim to know Ruskin" (Tadi). The Bible of Amiens, with Proust's extended introduction, was published in French in 1904. Both the translation and the introduction were very well reviewed; Henri Bergson called Proust's introduction "an important contribution to the psychology of Ruskin" and had similar praise for the translation (Tadi 433). At the time of this publication, Proust was already at work on translating Ruskin's Sesame and Lilies, which he completed in June 1905, just prior to his mother's death, and published in 1906. Literary historians and critics have ascertained that, apart from Ruskin, Proust's chief literary influences included Saint Simon, Montaigne, Stendhal, Flaubert, George Eliot, Fyodor Dostoevsky and Leo Tolstoy.


          1908 was an important year for Proust's development as a writer. During the first part of the year he published in various journals pastiches of other writers. These exercises in imitation may have allowed Proust to solidify his own style. In addition, in the spring and summer of the year Proust began work on several different fragments of writing that would later coalesce under the working title of Contre Saint-Beuve. Proust described what he was working on in a letter to a friend: "I have in progress: a study on the nobility, a Parisian novel, an essay on Sainte-Beuve and Flaubert, an essay on women, an essay on pederasty (not easy to publish), a study on stained-glass windows, a study on tombstones, a study on the novel" (Tadi 513).


          From these disparate fragments Proust began to shape a novel on which he worked continually during this period. The rough outline of the work centered on a first-person narrator, unable to sleep, who during the night remembers waiting as a child for his mother to come to him in the morning. The novel was to have ended with a critical examination of Sainte-Beuve and a refutation of his theory that biography was the most important tool for understanding an artist's work. Present in the unfinished manuscript notebooks are many elements that correspond to parts of the Recherche, in particular, to the "Combray" and "Swann in Love" sections of Volume 1, and to the final section of Volume 7. Trouble with finding a publisher, as well as a gradually changing conception of his novel, led Proust to shift work to a substantially different project that still contained many of the same themes and elements. By 1910 he was at work on  la recherche du temps perdu.


          


          In Search of Lost Time


          Begun in 1909,  la recherche du temps perdu consists of seven volumes spanning some 3,200 pages and teeming with more than 2,000 literary characters. Graham Greene called Proust the "greatest novelist of the 20th century", and W. Somerset Maugham called the novel the "greatest fiction to date." Proust died before he was able to complete his revision of the drafts and proofs of the final volumes, the last three of which were published posthumously and edited by his brother, Robert.


          The book was translated into English by C. K. Scott-Moncrieff, appearing as Remembrance of Things Past between 1922 and 1931.


          In 1995, Penguin undertook a fresh translation of the book by editor Christopher Prendergast and seven translators in three countries, based on the latest and most authoritative French text. Subsequently, the title of the novel was more accurately translated as In Search of Lost Time and is now often referred to as such. Its six volumes were published in Britain under the Allen Lane imprint in 2002. The first four (those which under American copyright law are in the public domain) have since been published in the U.S. under the Viking imprint and in paperback under the Penguin Classics imprint.
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              	Born

              	September 15, 1254(1254-09-15)

              disputed Venice, Italy, usually accepted
            


            
              	Died

              	on or after January 9, 1324

              Venice
            

          


          Marco Polo ( September 15, 1254  January 9, 1324 at earliest but no later than June 1325) was a Venetian trader and explorer who gained fame for his worldwide travels, recorded in the book Il Milione ("The Million" or The Travels of Marco Polo) also known as Oriente Poliano (the Orient of the Polos) and the Description of the World.


          Polo, together with his father Niccol and his uncle Maffeo, was one of the first Westerners to travel the Silk Road to China (which he called Cathay, after the Khitan) and visit the Great Khan of the Mongol Empire, Kublai Khan (grandson of Genghis Khan).


          


          Voyage of Niccol and Maffeo Polo
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          The Polo name originally did not belong to a family of explorers, but to a family of traders. Marco Polo's father, Niccol (also Nicol in Venetian) and his uncle, Maffeo (also Maffio), were prosperous merchants who traded with the East. They were partners with a third brother, named Marco il vecchio (the Elder). The three brothers were all Venetian merchants who established trading posts in Constantinople, Sudak in the Crimea, and in a western part of the Mongol Empire.


          In 1252, Niccol and Maffeo left Venice for Constantinople, where they resided for several years. The two brothers lived in the Venetian quarter of Constantinople, where they enjoyed political chances and tax relief because of their country's role in establishing the Latin Empire in the Fourth Crusade of 1204. However, the family judged the political situation of the city precarious, so they decided to transfer their business northeast to Soldaia, a city in Crimea, and left Constantinople in 1259. Their decision proved wise. Constantinople was recaptured in 1261 by Michael Palaeologus, the ruler of the Empire of Nicaea, who promptly burned the Venetian quarter. Captured Venetian citizens were blinded, while many of those who managed to escape perished aboard overloaded refugee ships fleeing to other Venetian colonies in the Aegean Sea.


          As their new home on the north rim of the Black Sea, Soldaia had been frequented by Venetian traders since the 12th century. The Mongol army sacked it in 1223, but the city had never been definitively conquered until 1239, when it became a part of the newly formed Mongol state known as the Golden Horde. Searching for better profits, the Polos continued their journey to Sarai, where the court of Berke Khan, the ruler of the Golden Horde, was located. At that time, the city of Sarai  already visited by William of Rubruck a few years earlier  was no more than a huge encampment, and the Polos stayed for about a year. Finally, they decided to avoid Crimea, because of a civil war between Berke and his cousin Hulagu or perhaps because of the bad relationship between Berke Khan and the Byzantine Empire. Instead, they moved further east to Bukhara, in modern day Uzbekistan, where the family lived and traded for three years.
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          In 1264, Nicol and Maffio joined up with an embassy sent by the Ilkhan Hulagu to his brother, the Grand Khan Kublai. In 1266, they reached the seat of the Grand Khan in the Mongol capital Khanbaliq, present day Beijing, China.


          In his book, Il Milione, Marco explains how Kublai Khan officially received the Polos and sent them back with a Mongol named Koeketei as an ambassador to the Pope. They brought with them a letter from the Khan requesting 100 educated people to come and teach Christianity and Western customs to his people and oil from the lamp of the Holy Sepulcher. The letter also contained the paiza, a golden tablet a foot long and three inches wide, authorizing the holder to require and obtain lodging, horses and food throughout the Great Khan's dominion. Koeketei left in the middle of the journey, leaving the Polos to travel alone to Ayas in the Armenian Kingdom of Cilicia. From that port city, they sailed to Saint Jean d'Acre, capital of the Kingdom of Jerusalem.
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          The long sede vacante  between the death of Pope Clement IV, in 1268, and the election of Pope Gregory X, in 1271  prevented the Polos from fulfilling Kublais request. As suggested by Theobald Visconti, papal legate for the realm of Egypt, in Acre for the Ninth Crusade, the two brothers returned to Venice in 1269 or 1270, waiting for the nomination of the new Pope.


          


          Voyages of Marco Polo


          


          Journey to Cathay and service to the Khan
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          As soon as he was elected in 1271, Pope Gregory X received the letter from Kublai Khan, remitted by Niccolo and Maffeo. Kublai Khan was asking for the dispatch of a hundred missionaries, and some oil from the lamp of Jerusalum. The two Polos (this time accompanied by the 17 year-old Marco Polo) returned to Mongolia, accompanied by two Dominican monks, Niccolo de Vicence and Guillaume de Tripoli. The two friars did not finish the voyage due to fear, but the Polos reached Kanbaliq and remitted the presents from the Pope to Kublai in 1274.


          The Tibetan monk and confidant of Kublai Khan, Drogn Chgyal Phagpa (1235-1280) mentions in his diaries for 1271 a foreign friend of Kublai Khan, who was quite possibly one of the elder Polos or even Marco Polo, although, unfortunately, no name is given.


          The Polos spent the next 17 years in China. Kublai Khan took a liking to Marco, who was an engaging storyteller. He was sent on many diplomatic missions throughout his empire. Marco carried out diplomatic assignments but also entertained the khan with interesting stories and observations about the lands he traveled.


          Marco reported that apart from entrusting him with diplomatic missions, Kublai Khan also made him governor for three years of the large commercial city of Yangzhou. An Italian community would actually reside in Yangzhou throughout the 14th century, as documented by the findings of the 1342 tombstone of Katarina Vilioni.


          


          Return to Europe


          According to Marcos travel account, the Polos asked several times for permission to return to Europe but the Khan appreciated the visitors so much that he would not agree to their departure.


          Only in 1291 Kublai entrusted Marco with his last duty, to escort the Mongol princess Koekecin (Cocacin in Il Milione) to her betrothed, the Ilkhan Arghun. The party traveled by sea, departing from the southern port city of Quanzhou and sailing to Sumatra, and then to Persia, via Sri Lanka and India (where his visits included Mylapore, Madurai and Alleppey, which he nicknamed Venice of the East). It is usually said that Marco Polo used the Northern Silk Road although the possibility of a southern route has been advanced.


          In 1293 or 1294 the Polos reached the Ilkhanate, ruled by Gaykhatu after the death of Arghun, and left Koekecin with the new Ilkhan. Then they moved to Trebizond and from that city sailed to Venice. Koekecin would become the principal wife of the Mongol Il-Khan ruler Ghazan.


          In terms of the legacy of Marco Polo's travel to China, it was noteworthy as one of the first European visitors to travel to the East; considerable exposure of China's culture to the European continent resulted. The trip also showed Europeans the value of the Silk Road in negotiating this travel; however, even though this trackway was used since the first millennium BC, the use of the Silk Road actually declined markedly within about 150 years after Marco Polo's expedition, due to the opening of sea routes.



          


          Il Milione
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          On their return from China in 1295, the family settled in Venice where they became a sensation and attracted crowds of listeners who had difficulties believing their reports of distant China. According to a late tradition, since they did not believe him, Marco Polo invited them all to dinner one night during which the Polos dressed in the simple clothes of a peasant in China. Shortly before the crowds ate, the Polos opened their pockets to reveal hundreds of rubies and other jewels which they had received in Asia. Though they were much impressed, the people of Venice still doubted the Polos.


          Marco Polo was later captured in a minor clash of the war between Venice and Genoa, or in the naval battle of Curzola, according to a dubious tradition. He spent the few months of his imprisonment, in 1298, dictating to a fellow prisoner, Rustichello da Pisa, a detailed account of his travels in the then-unknown parts of China.


          His book, Il Milione (the title comes from either "The Million", then considered an extremely large number, or from Polo's family nickname Emilione), was written in Old French, a language Polo did not speak, and entitled Le divisament dou monde ("The description of the world"). The book was soon translated into many European languages and is known in English as The Travels of Marco Polo. The original is lost and there are now several often-conflicting versions of the translations. The book became an instant success  quite an achievement at a time when the invention of the printing press was two hundred years away in Europe.


          


          Later life
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          Marco Polo was finally released from captivity in the summer of 1299, and he returned home to Venice, where his father and uncles had bought a large house in the central quarter named contrada San Giovanni Crisostomo with the company's profits.


          The company continued its activities, and Marco was now a wealthy merchant. While he personally financed other expeditions, he would never leave Venice again. In 1300, he married Donata Badoer, a woman from an old, respected patrician family. Marco would have three children with her: Fantina, Bellela and Moreta. All of them later married into noble families.


          Between 1310 and 1320, he wrote a new version of his book, Il Milione, in Italian. The text was lost, but not before a Franciscan friar, named Francesco Pipino, translated it into Latin. This Latin version was then translated back into the Italian, creating conflicts between different editions of the book.


          Marco Polo died in his home on January 1324, at almost 70 years old. He was buried in the Church of San Lorenzo.


          


          Historical and cultural impact
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          Although the Polos were by no means the first Europeans to reach China overland (see, for example, Giovanni da Pian del Carpine), thanks to Polo's book their trip was the first to be widely known, and the best-documented journey there of its time. Marco Polo's description of the Far East and its riches inspired Christopher Columbus' decision to try to reach those lands by a western route. A heavily annotated copy of Polo's book was among the belongings of Columbus.


          The name Marco Polo was also given to a children's game ( Marco Polo), a story in the science fiction series Doctor Who ( Marco Polo) and a three-masted clipper ship built in Saint John, New Brunswick, in 1851. The fastest ship of her day, Marco Polo was the first ship to sail around the world in under six months. Several ships of the Italian navy were named Marco Polo. The airport in Venice is named Marco Polo International Airport. See also the Marcopolo satellites.


          The travels of Marco Polo are given an extended fantasy treatment in the Irish writer Brian Oswald Donn-Byrne's Messer Marco Polo, and in Gary Jennings' 1984 novel The Journeyer. He also appears as the pivotal character in Italo Calvino's novel Invisible Cities.


          Marco Polo also inspired the creation of Marco Volo, a character in the role-playing game Forgotten Realms.


          In 1982, Giuliano Montaldo directed an ambitious television miniseries, simply titled "Marco Polo". The Italian financed project starred Ken Marshall as Marco Polo and guest-starred a handful of Academy Awards winning actors, like Denholm Elliott, F. Murray Abraham, Anne Bancroft, John Gielgud, John Houseman, Burt Lancaster and also Tony Lo Bianco and Leonard Nimoy. The music was scored by the famous Italian music composer Ennio Morricone. The miniseries won 2 Emmy Awards and was nominated for 6 more.


          Marco Polo sheep is named for the explorer, who described the species during his crossing of Pamir (ancient Mount Imeon) in 1271..


          


          Cartography


          
            [image: The Fra Mauro map.]

            
              The Fra Mauro map.
            

          


          Marco Polo's travels may have had some impact on the development of European cartography, ultimately leading to the European voyages of exploration a century later. The 1453 Fra Mauro map is said by Ramusio to have been an improved copy of the one brought from Cathay by Marco Polo:


          
            	"That fine illuminated world map on parchment, which can still be seen in a large cabinet alongside the choir of their monastery (The Calmoldese monastery of Santo Michele on Murano) was by one of the brothers of the monastery, who took great delight in the study of cosmography, diligently drawn and copied from a most beautiful and very old nautical map and a world map that had been brought from Cathay by the most honourable Messer Marco Polo and his father." Ramusio v.3.

          


          


          Controversies


          Croatia claims to host the real birthplace of Marco Polo on the island of Korčula (the Venetian "Curzola"), in the Adriatic Sea. The claim is controversial, since most literature usually connected him to Venice in the past. However, since no original document is known to record his birthplace, Venice as his birthplace is somewhat controversial as well.


          Some modern historians question the veracity of Marco Polo's account, and wonder whether he really visited the Mongol empire, or whether Marco Polo was simply repeating stories that he had heard from other traders. Dr. John Critchley has pointed out that Marco Polo's stories tend to give more information about minds of Western Europeans than those in Asia. Dr. Frances Wood has questioned whether or not Marco Polo was even in China, and has pointed out several things that a European traveler probably would have mentioned, but which Polo did not, and that there is no mention of Marco Polo in Chinese accounts of the period. Dr. Peter Jackson argues that there are several different versions of Polo's book, and questions whether it even represents Polo's account at all, but was instead simply written by a romance writer of the time. Questions have also been raised as to whether Marco Polo, if he did visit China, was genuinely an ambassador, or if he was simply one of the many travelers at the time who claimed to be an ambassador.
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              	Personal information
            


            
              	Fullname

              	Marc Anthony Pugh
            


            
              	Dateofbirth

              	April 2, 1987 (1987-04-02)
            


            
              	Placeofbirth

              	Bacup, England
            


            
              	Height

              	5ft11in (1.80m)
            


            
              	Playing position

              	Midfielder
            


            
              	Club information
            


            
              	Currentclub

              	Shrewsbury Town
            


            
              	Number

              	7
            


            
              	Youth clubs
            


            
              	2003-2006

              	Burnley
            


            
              	Senior clubs1
            


            
              	Years

              	Club

              	App (Gls)*
            


            
              	2005-2006

              2006-2007

              2007-

              	 Kidderminster (loan)

              Bury

              Shrewsbury Town

              Total

              	07 (1)

              41 (4)

              37 (4)

              85 (9)
            


            
              	
                1 Senior club appearances and goals

                counted for the domestic league onlyand

                correct as of 11:25, 24 May 2008 (UTC).

                * Appearances (Goals)

              
            

          


          Marc Anthony Pugh (born April 2, 1987 in Bacup, England) is a professional English footballer, currently playing for Shrewsbury Town in the English League Two. He plays mainly as an attacking midfielder but can play as a striker and on the wing. He has represented England in the North-West of England team and attended the All Saints High School in Rossendale.


          


          Playing career


          


          Youth


          His footballing career began at the Football League Championship side Burnley F.C where at a young age, he started as a Centre of Excellence player, and gradually worked his way up through the ranks to become a footballing apprentice. As a first year apprentice he played for the youth and reserve teams alongside taking a 'Modern Apprenticeship In Sporting Excellence' at college. This was spread out over three years and by the second year the club would either take them on as 3rd year apprentices or release them. Due to Marc's great goalscoring record (which led him to be named on the first-team bench) they decided to keep him on for a third year. As a 3rd year apprentice he scored 15 goals for the club's reserve and youth team. This led to him to be sent out on loan to Kidderminster Harriers, a Nationwide Conference team, for real footballing experience. Whilst at the Harriers, he scored one goal and made 10 appearances. Also, during a match he displayed a smart piece of skill which involved flicking the ball over an opponents head with his heel, then crossing the ball in for a teammate to score. The move was featured on Soccer AM's showboating section as showboat of the week. Also, during a reserve match, Marc had to play in goal after reserve keeper Mark Crossley was sent off. The Harriers eventually went on to lose the game 7-1.


          During the course of the season, Marc learned that he would not get a professional contract at Burnley, and would be released at the end of the season. This was partly because both Chris McCann and Kyle Lafferty had both already received first team contracts and they were only 2nd year apprentices.


          


          Professional career


          


          Bury


          Having just been released from Burnley, Marc started looking for a new club, and was eventually offered a place at League Two side Bury FC. At the time of Marc's arrival at Bury, the threat of relegation loomed over the club. On top of this, the club had lost several good players to Preston (including David Nugent and Simon Whaley). As a result, Bury's season had slumped and they were entangled in a relegation battle. Pugh ended up playing six games in the 05/06 season for the club (including 3 as a sub) and scored his first goal in the 1-1 draw against Lincoln City. As a result of his good performances (and helped by the fact that Bury had survived relegation), Bury manager Chris Casper offered him a one year deal at Gigg Lane; his first professional contract. Pugh was very much a first team player in the 2006-07 season, playing particularly well in the first half of the season and was offered an extended contract by Chris Casper incidentally this extension was turned down by Marc as he "wanted to keep his options open". He was offered contracts throughout the season but still took none of them, Casper blamed his agent for this.


          


          Shrewsbury Town


          With many clubs chasing his services, Pugh eventually signed for Shrewsbury Town on 29 May 2007. It was also revealed that Shrewsbury manager Gary Peters had already tried to sign Pugh earlier in the season as part of a swap deal when striker Glynn Hurst moved to Bury.Marcs first season was of relitive good form, where he would more often get the better of oppisition players, His form seemed to Improve when Paul Simpson came in, and Pughy bagged a further 3 goals to his name, in his new "second striker position.


          


          Wales


          The Welsh Football Association are looking into Marc Pugh's eligibility as they believe he may have a Welsh family background.
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              The only known daguerreotype of Margaret Fuller (by John Plumbe, 1846)
            


            
              	Born

              	May 23, 1810(1810-05-23)

              Cambridge, Massachusetts
            


            
              	Died

              	July 19, 1850 (aged40)

              Off Fire Island, New York
            


            
              	Occupation

              	Teacher

              Journalist

              Critic

            


            
              	Nationality

              	United States
            


            
              	Literary movement

              	Transcendentalism
            

          


          Sarah Margaret Fuller Ossoli (May 23, 1810  July 19, 1850) was a journalist, critic and women's rights activist associated with the American transcendental movement. She was the first full-time female book reviewer in journalism. Her book Woman in the Nineteenth Century is considered the first major feminist work in the United States.


          Born Sarah Margaret Fuller in Cambridge, Massachusetts, she was given a substantial early education by her father, Timothy Fuller. She later had more formal schooling and became a teacher before, in 1839, she began overseeing what she called "conversations": discussions among women meant to compensate for their lack of access to higher education. She became the first editor of the transcendental publication The Dial in 1840 before joining the staff of the New York Tribune under Horace Greeley in 1844. By the time she was in her 30s, Fuller had earned a reputation as the best-read person in New England, male or female, and became the first woman allowed to use the library at Harvard College. Her seminal work, Woman in the Nineteenth Century, was published in 1845. A year later, she was sent to Europe for the Tribune as its first female correspondent. She soon became involved with the revolution in Italy and allied herself with Giuseppe Mazzini. She also met Giovanni Ossoli, with whom she had a child. All three members of the family died off Fire Island, New York, traveling back to the United States in 1850. Fuller's body was never recovered.


          Fuller was an advocate of women's rights and, in particular, women's education and the right to employment. She also encouraged many other reforms in society, including prison reform and the emancipation of slaves in the United States. Many other advocates for women's rights and feminism, including Susan B. Anthony, cite Fuller as a source of inspiration. Many of her contemporaries, however, were not supportive, including her former friend Harriet Martineau, who said that Fuller was a talker rather than an activist. Shortly after Fuller's death her importance faded; the editors who prepared her letters to be published, believing her fame would be short-lived, were not concerned about accuracy and censored or altered much of her words before publication.


          


          Biography


          


          Early life and family
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          Sarah Margaret Fuller was born May 23, 1810, in Cambridge, Massachusetts, the first child of Timothy Fuller and Margaret Crane Fuller. She was named after her paternal grandmother and her mother; by the age of nine, however, she dropped "Sarah" and insisted on being called "Margaret". The Margaret Fuller House, in which she was born, is still standing. Her father taught Fuller to read and write at the age of three and a half, shortly after the couple's second daughter, Julia Adelaide, had died at the age of fourteen months. He offered her an education as rigorous as any boy's at the time and forbade her from reading the typical feminine fare such as etiquette books and sentimental novels. He incorporated Latin into his teaching shortly after the birth of the couple's son, Eugene, in May 1815, and soon she was translating simple passages from Virgil. During the day, young Margaret spent time with her mother, who taught her household chores and sewing. In 1817, her brother William Henry Fuller was born and her father was elected as a representative in the United States Congress. For the next eight years, he would spend four to six months of the year in Washington, D.C. At the age of 10, Fuller wrote a cryptic note which her father saved: "On the 23rd of May, 1810, was born one foredoomed to sorrow and pain, and like others to have misfortunes".


          In 1824, Fuller was sent to the School for Young Ladies in Groton at the advice of aunts and uncles, though she resisted the idea at first. While she was in Groton, Timothy Fuller, in order to help John Quincy Adams with his presidential campaign in 1824, did not run for re-election; he had hoped Adams would return the favour with some kind of government appointment. On June 17, 1825, Fuller was in attendance at the ceremony when the American Revolutionary War hero Marquis de Lafayette laid the cornerstone of the Bunker Hill Monument 50 years after the battle. Fuller left the Groton school and returned home at the age of 16 after having studied there for two years. At home, she studied the classics and trained herself in several modern languages and various examples of world literature. By this time, she realized she did not fit in with other young women her age. She wrote, "I have felt that I was not born to the common womanly lot". Eliza Farrar, wife of Harvard professor John Farrar and author of The Young Lady's Friend (1836), attempted to train her in feminine etiquette until the age of 20, though Farrar was never wholly successful.


          


          Early career


          Fuller was an avid reader; by the time she was in her 30s, she had earned a reputation as the best-read person, male or female, in New England. She used her knowledge to give private lessons based on the teaching style of Elizabeth Palmer Peabody. Fuller hoped to earn her living through journalism and translation; her first published work, a response to historian George Bancroft, appeared in November 1834 in the North American Review. When she was 23, her father's law practice failed and he moved the family to a farm in Groton. On February 20, 1835, both Frederick Henry Hedge and James Freeman Clarke requested written contributions from her to publish in their respective periodicals. Clarke helped her publish her first literary review in the Western Messenger in June: criticisms of recent biographies on George Crabbe and Hannah More. In the fall of that year, she suffered a terrible migraine with a fever that lasted nine days; Fuller would often be plagued with headaches throughout her life. While she was still recovering, her father died of cholera on October 2, 1835. She was deeply affected by his death: "My father's image follows me constantly", she wrote. She vowed to step in as the head of the family and take care of her newly widowed mother and her younger siblings. Her father had not left a will, and two of her uncles gained control of his property and finances, later assessed at $18,098.15, and forced the family to rely on them for support. Humiliated by the way her uncles were treating the family, Fuller wrote that she regretted being "of the softer sex, and never more than now".
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          Around this time, Fuller had hoped to prepare a biography of Johann Wolfgang von Goethe, but felt that she could only work on it if she traveled to Europe. Her father's death and her sudden responsibility over her family caused her to abandon this idea. In 1836, Fuller was given a job teaching at Bronson Alcott's Temple School in Boston, where she remained for a year. She then accepted an invitation to teach at the Greene Street School in Providence, Rhode Island, in April 1837 with the unusually high salary of $1,000 per year. Her family sold the Groton farm and Fuller moved with them to Jamaica Plain, Massachusetts. On November 6, 1839, Fuller held the first of her "conversations", discussions among local women who met in the Boston home of the Peabodys. Fuller intended these meetings to compensate for the lack of education for women with discussions and debates which focused on subjects including the fine arts, history, mythology, literature, and nature. Serving as the "nucleus of conversation", Fuller also intended to answer the "great questions" facing women: "What were we born to do? How shall we do it? which so few ever propose to themselves 'till their best years are gone by". A number of significant figures in the women's rights movement attended these "conversations", including Sophia Dana Ripley, Caroline Sturgis, and Maria White Lowell.


          


          The Dial


          In October 1839, Ralph Waldo Emerson was seeking an editor for his transcendental journal The Dial and, after several had declined the role, he offered it to Fuller, referring to her as "my vivacious friend". Emerson had first met Fuller in Cambridge in 1835; of that meeting, he admitted "she made me laugh more than I liked". The next summer, Fuller spent two weeks at Emerson's home in Concord where their friendship grew. Fuller accepted Emerson's offer to edit The Dial on October 20, 1839, though she did not begin work until the first week of 1840. She edited the journal for the first two years of its existence from 1840 to 1842, though her promised annual salary of $200 was never paid. Because of her role, she was soon recognized as one of the most important figures of the transcendental movement and was invited to George Ripley's Brook Farm communal experiment. She never officially joined the community but was a frequent visitor, often spending New Year's Eve there. In the summer of 1843, she traveled to Chicago, Milwaukee, Niagara Falls and Buffalo, New York; while there, she interacted with several Native Americans, including members of the Ottawa tribe and the Chippewa tribe. She reported her experiences in a book called Summer on the Lakes, which she completed writing on her 34th birthday in 1844; critic Evert Augustus Duyckinck called it "the only genuine book, I can think of, this season". She had used the library at Harvard College for further background information on the Great Lakes region, making her the first woman allowed to use Harvard's library.


          One of Fuller's most important works, " The Great Lawsuit", was written in serial form for The Dial. She originally intended to name the work "The Great Lawsuit: Man versus Men, Woman versus Women"; when it was expanded and published independently in 1845, it was instead named Woman in the Nineteenth Century. After completing it, she wrote to a friend: "I had put a good deal of my true self in it, as if, I suppose I went away now, the measure of my footprint would be left on earth." The work discussed the role that women played in the American democracy and Fuller's opinion on possibilities for improvement. It has since become one of the major documents in American feminism and is considered the first of its kind in the United States.


          


          New York Tribune
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          Fuller left The Dial in 1844 in part because of ill health but also because of her disappointment with the publication's dwindling subscription list. She moved to New York that autumn and joined Horace Greeley's New York Tribune as literary critic, becoming the first full-time book reviewer in journalism and, by 1846, was the publication's first female editor. Her first article, a review of a collection of essays by Emerson, was printed in the December 1, 1844, issue. At this time, the Tribune had some 50,000 subscribers and Fuller earned $500 a year for her work. In addition to American books, she reviewed foreign literature, concerts, lectures, and art exhibits. During her four years with the publication, she published more than 250columns, most signed with a "*" as a byline. In these columns, Fuller discussed topics ranging from art and literature to political and social issues such as the plight of slaves and women's rights. She also published poetry; her poems, styled after the work of Emerson, do not have the same intellectual vigor as her criticism.


          Around this time, she was also involved in a scandal involving fellow literary critic Edgar Allan Poe, who had been carrying on a public flirtation with the married poet Frances Sargent Osgood. At the same time, another poet, Elizabeth F. Ellet, became enamored of Poe and jealous of Osgood and suggested the relationship between Poe and Osgood was more than just innocent flirtation. Osgood then sent Fuller and Anne Lynch Botta to Poe's cottage on her behalf to request that he return the personal letters she had sent him. Angered by their interference, Poe called them "Busy-bodies". A public scandal erupted and continued until Osgood's estranged husband Samuel Stillman Osgood stepped in and threatened to sue Ellet.


          


          Assignment in Europe


          Fuller was sent to Europe in 1846 by the New York Tribune, specifically England and Italy, as its first female foreign correspondent. She traveled from Boston to Liverpool in August on the Cambria, a vessel that used both sail and steam to make the journey in ten days and sixteen hours. Over the next four years she provided thirty-seven reports from overseas. She interviewed many prominent writers including George Sand and Thomas Carlylewhom she found disappointing because of his reactionary politics, among other things. George Sand had previously been an idol of hers, but Fuller was disappointed when Sand chose not to run for the French National Assembly, saying that women were not ready to vote or to hold political office. Fuller was also given a letter of introduction from Cornelius Mathews for Elizabeth Barrett; the two women did not meet, as Barrett had just eloped with Robert Browning.


          In the spring of 1846, she met Giuseppe Mazzini in England, who had been in exile from Italy since 1837. Fuller also met the Italian revolutionary Giovanni Ossoli, a marquis who had been disinherited by his family because of his support for Mazzini. Fuller and Ossoli moved in together in Florence, Italy, likely before they were married, if they ever were. Fuller originally did not support marrying him, in part because of their different religions; she was Protestant and he was Roman Catholic. Emerson speculated that the couple was "married perhaps in Oct. Nov. or Dec" of 1847, though he did not explain his reasoning. Biographers have speculated that the couple married on April 4, 1848, to celebrate the anniversary of their first meeting. By the time the couple moved to Florence, they were referred to as husband and wife, though it is unclear if any formal ceremony took place. It seems certain that at the time their child was born, they were not married. By New Year's Day 1848, she suspected that she was pregnant but kept it from Ossoli for several weeks. Their child, Angelo Eugene Philip Ossoli, was born in early September 1848; they nicknamed him Angelino. The couple was very secretive about their relationship but, after Angelino suffered an unnamed illness, they became closer. Fuller finally informed her mother about Ossoli and Angelino in August 1849. The letter explained that she had kept silent so as not to upset her "but it has become necessary, on account of the child, for us to live publicly and permanently together." Her mother's response makes it clear that she was aware that a legal marriage had not taken place. Even so, she was happy for her daughter, writing: "I send my first kiss with my fervent blessing to my grandson." Modern biographers are still unclear if Fuller and Ossoli ever married.


          The couple supported Giuseppe Mazzini's revolution for the establishment of a Roman Republic in 1849Ossoli fought in the struggle while Fuller volunteered at a supporting hospital. After generations of rule by several parties, few of which were Italian, Italy had been left without an official central government with various pieces of the country overseen by different weak governments, including one under the control of the Papacy. When Pope Pius IX was appointed in 1846, he made small steps towards the establishment of a central Italian democratic government, though revolutionaries like Mazzini did not trust the Pope's efforts. The political unrest was enough that the Pope disguised himself and escaped on November 24, 1848. A Roman republic with a representative government was established in February 1849, only to be destroyed by an invasion from France a few months later. Because Fuller and Ossoli were aligned with the revolution, when Pope Pius IX returned to Rome in 1850, they had to flee Italy and decided to move to the United States. She intended to use her experience to write a book about the history of the Roman Republic, a work she may have begun as early as 1847, hoping to find an American publisher after a British one rejected it. She believed the work would be her most important, referring to it in a March 1849 letter to her brother Richard as, "something good which may survive my troubled existence."


          


          Death
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          In the beginning of the year 1850, Fuller wrote to a friend: "It has long seemed that in the year 1850 I should stand on some important plateau in the ascent of life... I feel however no marked and important change as yet." Also that year, Fuller wrote: "I am absurdly fearful and various omens have combined to give me a dark feeling... It seems to me that my future upon earth will soon close... I have a vague expectation of some crisisI know not what". A few days after writing this, Fuller, Ossoli, and their child began a five-week return voyage to the United States aboard the ship Elizabeth. The ship was an American merchant freighter carrying cargo that included mostly marble from Carrara as well as a statue of John C. Calhoun sculpted by Hiram Powers. After a short delay due to rain, the Elizabeth set sail on May 17. At sea, the ship's captain, Seth Hasty, died of smallpox. The child, Angelino, contracted the disease as well, though he recovered.


          Possibly because of the inexperienced first mate, now serving as captain, the ship slammed into a sandbar less than 100 yards from Fire Island, New York, on July 19, 1850, around 3:30 a.m. Many of the other passengers and crew members abandoned ship. The first mate, Mr. Bangs, urged Fuller and Ossoli to try to save themselves and their child as he himself jumped overboard, later claiming he believed Fuller had wanted to be left behind to die. On the beach, people arrived with carts hoping to take advantage if any cargo washed to shore; none made any effort to rescue the crew or passengers of the Elizabeth, though they were only 50 yards from shore. Ossoli and Fuller, along with their child, were some of the last on the ship; most others had attempted to swim to shore. Eventually, Ossoli was thrown overboard by a massive wave and, after the wave had passed, a crewman who witnessed the event said Fuller could not be seen.


          Henry David Thoreau traveled to New York, at the urging of Emerson, to search the shore but neither Fuller's body nor that of her husband were ever recovered; only Angelino had washed ashore. Few of their possessions were found other than some of the child's clothes and a few letters. Fuller's manuscript on the history of the Roman Republic was also lost. A memorial to Fuller was erected on the beach at Fire Island in 1901 through the efforts of Julia Ward Howe. A cenotaph to Fuller and Ossoli, under which Angelino is buried, is in Mount Auburn Cemetery, Cambridge, Massachusetts. The inscription reads, in part:


          
            	By birth a child of New England


            	By adoption a citizen of Rome


            	By genius belonging to the world

          


          Within a week after her death, Horace Greeley suggested to Emerson that a biography of Fuller, to be called Margaret and Her Friends, be prepared quickly "before the interest excited by her sad decease has passed away". Many of her writings were soon collected together by her brother Arthur as At Home and Abroad (1856) and Life Without and Life Within (1858). He also edited a new version of Woman in the Nineteenth Century in 1855. In February 1852, The Memoirs of Margaret Fuller Ossoli was published, edited by Emerson, James Freeman Clarke, and William Henry Channing, though much of the work was censored or reworded. It particularly left out details about her love affair with Ossoli and an earlier relationship with a man named James Nathan. The three editors, believing the public interest in Fuller would be short-lived and that she would not survive as a historical figure, were not concerned about accuracy. Even so, for a time, it was the best-selling biography of the decade and went through thirteen editions before the end of the century. The book focused on her personality rather than her work and, as a result, detractors of the book ignored her status as a critic and instead criticized her personal life and her "unwomanly" arrogance.


          


          Beliefs


          Fuller was an early proponent of feminism and especially believed in providing education to women. Once equal educational rights were afforded women, she believed, women could push for equal political rights as well. She advocated that women seek any employment they wish, rather than catering to the stereotypical "feminine" roles of the time, such as teaching. She once said, "If you ask me what office women should fill, I replyany... let them be sea captains if you will. I do not doubt that there are women well fitted for such an office". She had great confidence in all women but doubted that a woman would produce a lasting work of art or literature in her time and disliked the popular female poets of her time. Fuller also warned women to be careful about marriage and not to become dependent on their husbands. As she wrote, "I wish woman to live, first for God's sake. Then she will not make an imperfect man for her god, and thus sink to idolatry. Then she will not take what is not fit for her from a sense of weakness and poverty". By 1832, she had made a personal commitment to stay single. Fuller also questioned a definitive line between male and female: "There is no wholly masculine man... no purely feminine" but that both were present in any individual. She suggested also that within a female were two parts: the intellectual side (which she called the Minerva) and the "lyrical" or "Femality" side (the Muse). She admired the work of Emanuel Swedenborg, who believed men and women shared "an angelic ministry", as she wrote, as well as Charles Fourier, who placed "Woman on an entire equality with Man". Unlike several contemporary women writers, including " Mrs. Sigourney" and " Mrs. Stowe", she was familiarly referred to in a less formal manner as "Margaret".


          Fuller also advocated reform at all levels of society, including prison. In October 1844, she visited Sing Sing and interviewed the women prisoners, even staying overnight in the facility. Sing Sing was developing a more humane system for its women inmates, many of whom were prostitutes. Fuller was also concerned about the homeless and those living in dire poverty, especially in New York. She also admitted that, though she was raised to believe "that the Indian obstinately refused to be civilized", her travels in the American West made her realize that the white man unfairly treated the Native Americans; she considered Native Americans an important part of American heritage. She also supported the rights of African-Americans, referring to "this cancer of slavery", and suggested that those who were interested in the Abolition movement follow the same reasoning when considering the rights of women: "As the friend of the Negro assumes that one man cannot by right hold another in bondage, so should the Friend of Woman assume that Man cannot by right lay even well-meant restrictions on Woman." She suggested that those who spoke against the emancipation of slaves were similar to those who did not support the emancipation of Italy.


          Though she was never comfortable being labeled a transcendentalist, Fuller agreed with the transcendental concern for the psychological well-being of the individual. She criticized people like Emerson, however, for focusing too much on individual improvement and not enough on social criticism. Like other members of the so-called Transcendental Club, she rebelled against the past and believed in the possibility of change. However, unlike others in the movement, her rebellion was not based on religion.


          


          Legacy and criticism
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          Margaret Fuller was especially known in her time for her personality and, in particular, for being overly self-confident and having a bad temper. This personality was the inspiration for the character Hester Prynne in Nathaniel Hawthorne's novel The Scarlet Letter, specifically her radical thinking about "the whole race of womanhood". She may also be the basis for the character Zenobia in another of Hawthorne's works, The Blithedale Romance. Hawthorne and his then-fiancee Sophia had first met Fuller in October 1839.


          She was also an inspiration to poet Walt Whitman, who believed in her call for the forging of a new national identity and a truly American literature. Elizabeth Barrett Browning was also a strong admirer, but believed that Fuller's unconventional views were unappreciated in the United States and, therefore, she was better off dead. She also said that Fuller's history of the Roman Republic would have been her greatest work: "The work she was preparing upon Italy would probably have been more equal to her faculty than anything previously produced by her pen (her other writings being curiously inferior to the impressions her conversation gave you)". An 1860 essay collection, Historical Pictures Retouched, by Caroline Healey Dall, called Fuller's Woman in the Nineteenth Century "doubtless the most brilliant, complete, and scholarly statement ever made on the subject". Despite his personal issues with Fuller, the typically harsh literary critic Edgar Allan Poe wrote of the work as "a book which few women in the country could have written, and no woman in the country would have published, with the exception of Miss Fuller", noting its "independence" and "unmitigated radicalism". Thoreau also thought highly of the book, suggesting that its strength came in part from Fuller's conversational ability. As he called it, it was "rich extempore writing, talking with pen in hand".


          Another admirer of Fuller was Susan B. Anthony, a pioneer of women's rights, who wrote that Fuller "possessed more influence on the thought of American women than any woman previous to her time". Fuller's work may have partially inspired the Seneca Falls Convention in 1848. Anthony, along with Elizabeth Cady Stanton and Matilda Joslyn Gage wrote in their History of Woman Suffrage that Fuller "was the precursor of the Women's Rights agitation" who "possessed more influence upon the thoughts of America, than any woman previous to her time". Modern scholars have suggested Woman in the Nineteenth Century was the first major women's rights work since Mary Wollstonecraft's A Vindication of the Rights of Woman (1792), though an early comparison between the two women came from George Eliot in 1855. It is unclear if Fuller was familiar with Wollstonecraft's works; in her childhood, her father prevented her from reading them. In 1995, Fuller was inducted into the National Women's Hall of Fame.


          Fuller, however, was not without her critics. A one-time friend, the English writer Harriet Martineau, was one of her harshest detractors after Fuller's death. Martineau said that Fuller was a talker rather than an activist, that she had "shallow conceits" and often "looked down upon persons who acted instead of talking finely... and despised those who, like myself, could not adopt her scale of valuation". The influential editor Rufus Wilmot Griswold, who believed she went against his notion of feminine modesty, referred to Woman in the Nineteenth Century as "an eloquent expression of her discontent at having been created female". New York writer Charles Frederick Briggs said that she was "wasting the time of her readers", especially because she was an unmarried woman and therefore could not "truly represent the female character". English writer and critic Matthew Arnold scoffed at Fuller's conversations as well, saying, "My Gd, what rot did she and the other female dogs of Boston talk about Greek mythology!" Nathaniel Hawthorne, who had previously been a supporter of Fuller, was critical of her after Woman of the Nineteenth Century was published:


          
            The impression it left was disagreeable. I did not like the tone of it& did not agree with her at all about the change in woman's outward circumstances... Neither do I believe in such a character of man as she gives. It is altogether too ignoble... I think Margaret speaks of many things that should not be spoken of.

          


          Fuller had angered fellow poet and critic James Russell Lowell when she reviewed his work, calling him "absolutely wanting in the true spirit and tone of poesy... his verse is stereotyped, his thought sounds no depth; and posterity will not remember him." In response, Lowell took revenge in his satirical A Fable for Critics, first published in October 1848. At first, he considered excluding her entirely but ultimately gave her what was called the "most wholly negative characterization" in the work. Referring to her as Miranda, Lowell wrote that she stole old ideas and presented them as her own, was only genuine in her spite and "when acting as censor, she privately blows a censor of vanity 'neath her own nose".


          Shortly after Fuller's death, her importance faded. Her obituary in the newspaper she once edited, the Daily Tribune, said that her works had a few great sentiments, "but as a whole they must commend themselves mainly by their vigor of thought and habitual fearlessness rather than freedom of utterance". As biographer Abby Slater wrote, "Margaret had been demoted from a position of importance in her own right to one in which her only importance was in the company she kept". In the 20th century, American writer Elizabeth Hardwick, former wife of Robert Lowell, wrote an essay called "The Genius of Margaret Fuller" (1986). She compared her own move from Boston to New York to Fuller's, saying that Boston was not a good place for intellectuals, despite the assumption that it was the best place for intellectuals.
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          Margaret Hilda Thatcher, Baroness Thatcher, LG, OM, PC (born Margaret Hilda Roberts on 13 October 1925) is a former Prime Minister of the United Kingdom, in office from 1979 to 1990. She was leader of the Conservative Party from 1975 until 1990. She is the only woman to have held the office of Prime Minister of the United Kingdom. Thatcher was the longest-serving British Prime Minister since Lord Salisbury and had the longest continuous period in office since Lord Liverpool in the early 19th century. She was the first woman to lead a major political party in the UK, and the first of only two women to have held any of the four great offices of state.


          


          Early life and education


          Thatcher was born in the town of Grantham in Lincolnshire, England. Her father, Alfred Roberts, owned a grocer's shop in the town and was active in local politics and religion, serving as an Alderman and Methodist lay preacher. Roberts came from a Liberal family but stoodas was then customary in local governmentas an Independent. He lost his post as Alderman in 1952 after the Labour Party won its first majority on Grantham Council in 1950. He married Beatrice Roberts, ne Stephenson, and they had two daughters (Thatcher and her older sister Muriel (1921-2004)). Thatcher was brought up a devout Methodist and has remained a Christian throughout her life. Thatcher performed well academically, attending Kesteven and Grantham Girls' School and subsequently attending Somerville College, Oxford in 1944 to study Chemistry, specifically crystallography. She became President of the Oxford University Conservative Association in 1946, the third woman to hold the post. She graduated with a degree and worked as a research chemist for British Xylonite and then J. Lyons and Co., where she helped develop methods for preserving ice cream. She was a member of the team that developed the first soft frozen ice cream. Thatcher was also a member of the Association of Scientific Workers.


          


          Political career between 1950 and 1970


          At the 1950 and 1951 elections, Margaret Roberts fought the safe Labour seat of Dartford, and was at the time the youngest ever female Conservative candidate for office. While active in the Conservative Party in Kent, she met Denis Thatcher, whom she married in 1951. Denis was a wealthy divorced businessman and he funded his wife's studies for the Bar. She qualified as a barrister in 1953, the same year that her twin children Carol and Mark were born. As a lawyer she specialised in tax law.


          Thatcher then began to look for a safe Conservative seat and was narrowly rejected as candidate for Orpington in 1954. She had several other rejections before being selected for Finchley in April 1958. She won the seat easily in the 1959 election and took her seat in the House of Commons. Unusually, her maiden speech was in support of her Private Member's Bill ( Public Bodies (Admission to Meetings) Act 1960) to force local councils to hold meetings in public, which was successful. In 1961 she went against the Conservative Party's official position by voting for the restoration of birching.


          She was given early promotion to the front bench as Parliamentary Secretary at the Ministry of Pensions and National Insurance in September 1961, retaining the post until the Conservatives lost power in the 1964 election. When Sir Alec Douglas-Home stepped down Thatcher voted for Edward Heath in the leadership election over Reginald Maudling, and was rewarded with the job of Conservative spokesman on Housing and Land. In this role she adopted the policy of allowing tenants to buy their Council Houses, an idea first developed by her colleague James Allason. The policy would prove popular. She moved to the Shadow Treasury team after 1966.


          Thatcher was one of few Conservative MPs to support Leo Abse's Bill to decriminalise male homosexuality, and she voted in favour of David Steel's Bill to legalise abortion. She supported retention of capital punishment and voted against loosening the divorce laws. Thatcher made her mark as a conference speaker in 1966, with a strong attack on the high-tax policies of the Labour Government as being steps "not only towards Socialism, but towards Communism". She won promotion to the Shadow Cabinet as Shadow Fuel Spokesman in 1967, and was then promoted to shadow Transport and, finally, Education before the 1970 election.


          


          In Heath's Cabinet


          When the Conservative party under Edward Heath won the 1970 general election, Thatcher became Secretary of State for Education and Science. In her first months in office, forced to administer a cut in the Education budget, she was responsible for the abolition of universal free milk for school-children aged seven to eleven (Labour had already abolished it for secondary schools). This provoked a storm of public protest, and led to one of the more unflattering names for her: "Thatcher Thatcher, Milk Snatcher". However, papers later released under the Thirty Year Rule show that she spoke against such a move in Cabinet, but was forced, due to the concept of collective responsibility, to implement the will of her fellow ministers. She also successfully resisted the introduction of library book charges.


          Her term was marked by support for several proposals for more local education authorities to close grammar schools and adopt comprehensive secondary education, even though this was widely perceived as a left-wing policy. Thatcher also saved the Open University from being abolished. The Chancellor Anthony Barber actually wanted to abolish it as a budget-cutting measure, for he viewed it as a gimmick by Harold Wilson. Thatcher believed it was a relatively inexpensive way of extending higher education and insisted that the University should experiment with admitting school-leavers as well as adults. In her memoirs, Thatcher wrote that she was not part of Heath's inner circle, and had little or no influence on the key government decisions outside her department.


          After the Conservative defeat in February 1974, Heath appointed her Shadow Environment Secretary. In this position she promised to abolish the rating system that paid for local government services, which proved a popular policy within the Conservative Party.


          


          As Leader of the Opposition
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          Thatcher agreed with Sir Keith Joseph and the CPS that the Heath Government had lost control of monetary policy  and had lost direction  following its 1972 U-turn. After her party lost the second election of 1974, Joseph decided to challenge Heath's leadership but later withdrew. Thatcher then decided that she would enter the race on behalf of the Josephite/CPS faction. Unexpectedly she out-polled Heath on the first ballot, forcing him to resign the leadership. On the second ballot, she defeated Heath's preferred successor William Whitelaw, by 146 votes to 79, and became Conservative Party leader on 11 February 1975. She appointed Whitelaw as her deputy. Heath remained bitter towards Thatcher to the end of his life for what he perceived as her disloyalty in standing against him.


          On 19 January 1976, she made a speech in Kensington Town Hall in which she made a scathing attack on the Soviet Union. The most famous part of her speech ran:


          
            "The Russians are bent on world dominance, and they are rapidly acquiring the means to become the most powerful imperial nation the world has seen. The men in the Soviet Politburo do not have to worry about the ebb and flow of public opinion. They put guns before butter, while we put just about everything before guns."

          


          In response, the Soviet Defence Ministry newspaper Krasnaya Zvezda (" Red Star") gave her the nickname " Iron Lady", which was soon publicised by Radio Moscow. She took delight in the name and it soon became associated with her image as having an unwavering and steadfast character. Her reaction to her other chief nickname, "Attila the Hen" (thought to have been coined by Tory grandee Sir Ian Gilmour) is unrecorded.


          Thatcher appointed many Heath supporters to the Shadow Cabinet, for she had won the leadership as an outsider and had little power base of her own within the party. One, James Prior got the vital brief of shadow Employment Secretary. Thatcher had to act cautiously to convert the Conservative Party to her monetarist beliefs. She reversed Heath's support for devolved government for Scotland. In an interview for Granada Television's World in Action programme in January 1978, she said "people are really rather afraid that this country might be rather swamped by people with a different culture", arousing particular controversy at the time. She received 10,000 letters thanking her for raising the subject and the Conservatives gained a lead against Labour in the opinion polls, from both parties at 43% before the speech to 48% for Conservative and 39% for Labour immediately after.


          The Labour Government ran into difficulties with the industrial disputes, strikes, high unemployment, and collapsing public services during the winter of 1978-9, dubbed the ' Winter of Discontent'. The Conservatives used campaign posters with slogans such as "Labour Isn't Working" to attack the government's record over unemployment and its over-regulation of the labour market.


          James Callaghan's Labour government fell after a successful Motion of No Confidence in spring 1979.


          In the run up to the 1979 General Election, most opinion polls showed that voters preferred James Callaghan as Prime Minister even as the Conservative Party maintained a lead in the polls. The Conservatives would go on to win a 44-seat majority in the House of Commons and Margaret Thatcher became the United Kingdom's first female Prime Minister. On arriving at 10 Downing Street, she famously said, in a paraphrase of St. Francis of Assisi:


          
            
              	

              	Where there is discord, may we bring harmony. Where there is error, may we bring truth. Where there is doubt, may we bring faith. And where there is despair, may we bring hope.

              	
            

          


          


          As Prime Minister
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          Thatcher became Prime Minister on 4 May 1979, with a mandate to reverse the UK's economic decline and to reduce the role of the state in the economy. Thatcher was incensed by one contemporary view within the Civil Service, that its job was to manage the UK's decline from the days of Empire, and she wanted the country to assert a higher level of influence and leadership in international affairs. She was a philosophic soul-mate of Ronald Reagan, elected in 1980 in the United States, and to a lesser extent Brian Mulroney, who was elected in 1984 in Canada. Conservatism now became the dominant political philosophy in the major English-speaking nations, apart from Australia. In contrast her relationship with Australian Prime Minister Bob Hawke was rather strained due to their contrasting views on South Africa and the Commonwealth (Hawke was a republican), and Thatcher did not endorse previous Australian Prime Minister Malcolm Fraser as Secretary General of the Commonwealth.


          In May 1980, one day before she was due to meet the Irish Taoiseach, Charles Haughey, to discuss Northern Ireland, she announced in the House of Commons that "the future of the constitutional affairs of Northern Ireland is a matter for the people of Northern Ireland, this government, this parliament, and no-one else."


          In 1981, a number of Provisional Irish Republican Army (IRA) and Irish National Liberation Army prisoners in Northern Ireland's Maze Prison (known in Northern Ireland as 'Long Kesh', its previous official name) went on hunger strike to regain the status of political prisoners, which had been revoked five years earlier under the preceding Labour government. Bobby Sands, the first of the strikers, was elected as a Member of Parliament (MP) for the constituency of Fermanagh and South Tyrone a few weeks before he died.


          Thatcher refused at first to countenance a return to political status for republican prisoners, famously declaring "Crime is crime is crime; it is not political." However, after nine more men had starved themselves to death and the strike had ended, some rights relating to political status were restored to paramilitary prisoners.


          Thatcher's public hard line on the treatment of paramilitaries was reinforced during the 1981 Iranian Embassy Siege where for the first time in 70 years British armed forces were authorised to use lethal force in Great Britain.


          Thatcher also continued the policy of " Ulsterisation" of the previous Labour government and its Secretary of State for Northern Ireland, Roy Mason, believing that the Unionists of Northern Ireland should be at the forefront in combating Irish republicanism. This meant relieving the burden on the mainstream British army and elevating the role of the Ulster Defence Regiment and the Royal Ulster Constabulary.


          As a monetarist, Thatcher started out in her economic policy by increasing interest rates to slow the growth of the money supply and thus lower inflation. She had a preference for indirect taxation over taxes on income, and value added tax (VAT) was raised sharply to 15%, with a resultant actual short-term rise in inflation. These moves hit businesses -- especially the manufacturing sector -- and unemployment quickly passed two million, doubling the one million unemployed under the previous Labour government.


          Political commentators harked back to the Heath Government's "U-turn" and speculated that Mrs Thatcher would follow suit, but she repudiated this approach at the 1980 Conservative Party conference, telling the party: "To those waiting with bated breath for that favourite media catch-phrasethe U-turnI have only one thing to say: you turn if you want to; the Lady's not for turning." That she meant what she said was confirmed in the 1981 budget, when, despite concerns expressed in an open letter from 364 leading economists, taxes were increased in the middle of a recession. In January 1982, the inflation rate had dropped back to 8.6% from earlier highs of 18%, and interest rates were then allowed to fall. Unemployment continued to rise, reaching an official figure of 3.6 million  although the criteria for defining who was unemployed were amended allowing some to estimate that unemployment in fact hit 5 million. However, Norman Tebbit has suggested that, due to the high number of people claiming unemployment benefit whilst working, unemployment never reached three million. By 1983, manufacturing output had dropped 30% from 1978.


          


          The Falklands


          On 2 April 1982, a ruling military junta in Argentina invaded the Falkland Islands, a British overseas territory that Argentina had claimed since an 1830s dispute on their British settlement. Within days Thatcher sent a naval task force to recapture the islands. Despite the huge logistical difficulties the operation was a success, resulting in a wave of patriotic enthusiasm and support for her government at a time when Thatcher's popularity had been at an all-time low for a serving Prime Minister, with The Sun newspaper declaring "The Empire Strikes Back".
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          1983 General Election


          The 'Falklands Factor', along with an economic recovery in early 1983, bolstered the government's popularity. The Labour party at this time had split, and there was a new challenge in the SDP-Liberal Alliance, formed by an electoral pact between the Social Democratic Party and the Liberal Party. However, this grouping failed to make its intended breakthrough, despite briefly holding an opinion poll lead. In the June 1983 general election, the Conservatives won 42.4% of the vote, the Labour party 27.6% and the Alliance 25.4% of the vote. Although the Conservatives' share of the vote had fallen slightly (1.5%) since 1979, Labour's vote had fallen by far more (9.3%) and in Britain's first past the post system, the Conservatives won a landslide victory. Under Margaret Thatcher, the Conservatives now had an overall majority of 144 MPs.
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          Thatcher was committed to reducing the power of the trades unions but, unlike the Heath government, adopted a strategy of incremental change rather than a single Act. Several unions launched strikes in response, but these actions eventually collapsed. Gradually, Thatcher's reforms reduced the power and influence of the unions. The changes were chiefly focused upon preventing the recurrence of the large-scale industrial actions of the 1970s, but were also intended to ensure that the consequences for the participants would be severe if any future action was taken. The reforms were also aimed, Thatcher claimed, to democratise the unions, and return power to the members. The most significant measures were to make secondary industrial action illegal, to force union leadership to first win a ballot of the union membership before calling a strike, and to abolish the closed shop. Further laws banned workplace ballots and imposed postal ballots.


          The confrontation over strikes carried out in 1984-85 by the National Union of Mineworkers (NUM) in opposition to proposals to close a large number of mines proved decisive. The government had made preparations to counter a strike by the NUM long in advance by building up coal stocks, ensuring that cuts in the electricity supply  the legacy of the industrial disputes of 1972  would not be repeated.


          Police tactics during the strikes came under criticism from civil libertarians, but the images of crowds of militant miners attempting to prevent other miners from working proved a shock even to some supporters of the strikes. The mounting desperation and poverty of the striking families led to divisions within the regional NUM branches, and a breakaway union, the Union of Democratic Mineworkers (UDM), was soon formed. A group of workers, resigned to the impending failure of the actions and worn down by months of protests, began to defy the Union's rulings, starting splinter groups and advising workers that returning to work was the only viable option.


          The Miners' Strike lasted a full year before the NUM leadership conceded without a deal. The Conservative government proceeded to close all but 15 of the country's pits, with the remaining 15 being sold off and privatised in 1994. Private companies have since then acquired licences to open new pits and open-cast sites, with the majority of the original mines destroyed and the land redeveloped. The defeat of the miners' strike led to a long period of demoralization in the whole of the trade union movement.


          At the end of March 1984, four South Africans were arrested in Coventry, remanded in custody, and charged with contravening the UN arms embargo, which prohibited exports to apartheid South Africa of military equipment. Mrs Thatcher took a personal interest in the Coventry Four, and 10 Downing Street requested daily summaries of the case from the prosecuting authority, HM Customs and Excise. Within a month, the Coventry Four had been freed from jail and allowed to travel to South Africa  on condition that they returned to England for their trial later that year. In April 1984, Thatcher sent senior British diplomat, Sir John Leahy, to negotiate the release of 16 Britons who had been taken hostage by the Angolan rebel leader, Jonas Savimbi. At the time, Savimbi's UNITA guerrilla movement was financed and supported militarily by the apartheid regime of South Africa. On April 26, 1984 Leahy succeeded in securing the release of the British hostages at the UNITA base in Jamba, Angola. In June 1984 Thatcher invited apartheid South Africa's president, P. W. Botha, and foreign minister, Pik Botha, to Chequers in an effort to stave off growing international pressure for the imposition of economic sanctions against South Africa, where Britain had invested heavily. She reportedly urged President Botha to end apartheid; to release Nelson Mandela; to halt the harassment of black dissidents; to stop the bombing of African National Congress (ANC) bases in front-line states; and to comply with UN Security Council resolutions and withdraw from Namibia. However Botha ignored these demands. In an interview with Hugo Young for The Guardian in July 1986, Thatcher expressed her belief that economic sanctions against South Africa would be immoral because they would make thousands of black workers unemployed. In August 1984, foreign minister, Pik Botha, decided not to allow the Coventry Four to return to stand trial, thereby forfeiting 200,000 bail money put up by the South African embassy in London. The Coventry Four affair, and Mrs Thatcher's alleged involvement in it, would hit the headlines four years later when British diplomat, Patrick Haseldine, wrote a letter to the Guardian newspaper.


          On the early morning of 12 October 1984, the day before her 59th birthday, Thatcher escaped injury in the Brighton hotel bombing during the Conservative Party Conference when her hotel room was bombed by the Provisional Irish Republican Army. Five people died in the attack, including Roberta Wakeham, wife of the government's Chief Whip John Wakeham, and the Conservative MP Sir Anthony Berry. A prominent member of the Cabinet, Norman Tebbit, was injured, and his wife Margaret was left paralysed. Thatcher herself would have been injured if not for the fact that she was delayed from using the bathroom (which suffered more damage than the room she was in at the time the IRA bomb detonated). Thatcher insisted that the conference open on time the next day and made her speech as planned in defiance of the bombers, a gesture which won widespread approval across the political spectrum.


          On 15 November 1985, Thatcher signed the Hillsborough Anglo-Irish Agreement with Irish Taoiseach Garret FitzGerald, the first time a British government gave the Republic of Ireland a say (albeit advisory) in the governance of Northern Ireland. The agreement was greeted with fury by Northern Irish unionists. The Ulster Unionists and Democratic Unionists made an electoral pact and on 23 January 1986, staged an ad-hoc referendum by resigning their seats and contesting the subsequent by-elections, losing only one, to the nationalist Social Democratic and Labour Party (SDLP). However, unlike the Sunningdale Agreement of 1974, they found they could not bring the agreement down by a general strike. This was another effect of the changed balance of power in industrial relations.


          Thatcher's political and economic philosophy emphasised reduced state intervention, free markets, and entrepreneurialism. Since gaining power, she had experimented in selling off a small nationalised company, the National Freight Company, to its workers, with a surprisingly positive response. After the 1983 election, the Government became bolder and, starting with British Telecom, sold off most of the large utilities which had been in public ownership since the late 1940s. Many people took advantage of share offers, although many sold their shares immediately for a quick profit and therefore the proportion of shares held by individuals rather than institutions did not increase. The policy of privatisation, while anathema to many on the left, has become synonymous with Thatcherism and has also been followed by Tony Blair's government. Wider share-ownership and council house sales became known as " popular capitalism" to its supporters (a term coined by John Redwood). By 1987, inflation had fallen further to 4.2%.
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          In the Cold War, Mrs. Thatcher supported United States President Ronald Reagan's policies of deterrence against the Soviets. This contrasted with the policy of dtente which the West had pursued during the 1970s, and caused friction with allies who still adhered to the idea of dtente. US forces were permitted by Mrs. Thatcher to station nuclear cruise missiles at British bases, arousing mass protests by the Campaign for Nuclear Disarmament. However, she later was the first Western leader to respond warmly to the rise of the future reformist Soviet leader Mikhail Gorbachev, declaring that she liked him and describing him as "a man we can do business with" after a meeting in 1984, three months before he came to power. This was a start of a move by the West back to a new dtente with the USSR under Gorbachev's leadership, which coincided with the final erosion of Soviet power prior to its eventual collapse in 1991. Thatcher outlasted the Cold War, which ended in 1989, and those who share her views on it credit her with a part in the West's victory, by both the deterrence and dtente postures.


          In 1985, as a deliberate snub, the University of Oxford voted to refuse her an honorary degree in protest against her cuts in funding for higher education. This award had always previously been given to all Prime Ministers who had been educated at Oxford.


          In the aftermath of a series of terrorist attacks on U.S. military personnel in Europe, which were believed to have been executed at Colonel Qaddafi's command, President Reagan decided to carry out a bombing raid on Libya. Both France and Spain refused to allow U.S. aircraft to fly over their territory for the raid. Thatcher herself had earlier expressed opposition to "retaliatory strikes that are against international law" and had not followed the U.S. in an embargo of Libyan oil. However Thatcher felt that as the U.S. had given support to Britain during the Falklands War but she had opposed the U.S. invasion of Grenada and that America was a major ally against a possible Soviet attack in Western Europe, she felt obliged to allow U.S. aircraft to use bases situated in Britain. Later that year in America, President Reagan persuaded Congress to approve of an extradition treaty which closed a legal loophole by which IRA members/ Volunteers escaped extradition by claiming their murders were "political". This had been previously opposed by Irish-Americans for years but was passed after Reagan used Thatcher's support in the Libyan raid as a reason to pass it.


          Her liking for defence ties with the United States was demonstrated in the Westland affair when she acted with colleagues to allow the helicopter manufacturer Westland, a vital defence contractor, to refuse to link with the Italian firm Agusta in order for it to link with the management's preferred option, Sikorsky Aircraft Corporation of the United States. Defence Secretary Michael Heseltine, who had pushed the Agusta deal, resigned in protest after this, and remained an influential critic and potential leadership challenger. He would eventually prove instrumental in Thatcher's fall in 1990.


          In 1986, her government controversially abolished the Greater London Council (GLC), then led by the strongly left-wing Ken Livingstone, and six Metropolitan County Councils (MCCs). The government claimed this was an efficiency measure. However, Thatcher's opponents held that the move was politically motivated, as all of the abolished councils were controlled by Labour, had become powerful centres of opposition to her government, and were in favour of higher local government taxes and public spending. Several of them had however rendered themselves politically vulnerable by committing scarce public funds to causes widely seen as political and even extreme.


          Thatcher had two notable foreign policy successes in her second term.


          
            	In 1984, she visited China and signed the Sino-British Joint Declaration with Deng Xiaoping on 19 December, which committed the People's Republic of China to award Hong Kong the status of a "Special Administrative Region". Under the terms of the One Country, Two Systems agreement, China was obliged to leave Hong Kong's economic status unchanged after the handover on 1 July 1997 for a period of fifty years  until 2047.


            	At the Dublin European Council in November 1979, Mrs. Thatcher argued that the United Kingdom paid far more to the European Economic Community than it received in spending. She famously declared at the summit: "We are not asking the Community or anyone else for money. We are simply asking to have our own money back". Her arguments were successful and at the June 1984 Fontainbleau Summit, the EEC agreed on an annual rebate for the United Kingdom, amounting to 66% of the difference between Britain's EU contributions and receipts. This still remains in effect, although Tony Blair later agreed to significantly reduce the size of the rebate. It periodically causes political controversy among the members of the European Union.

          


          [bookmark: 1987.E2.80.931990]


          19871990


          By leading her party to victory in the 1987 general election with a 102 seat majority, riding an economic boom against a weak Labour opposition advocating unilateral nuclear disarmament, Margaret Thatcher became the longest continuously serving Prime Minister of the United Kingdom since Lord Liverpool (1812 to 1827), and the first to win three successive elections since Lord Palmerston in 1865. Most United Kingdom newspapers supported herwith the exception of The Daily Mirror, The Guardian and The Independentand were rewarded with regular press briefings by her press secretary, Bernard Ingham. She was known as "Maggie" in the tabloids, and her opponents chanted the well-known protest slogan " Maggie Out!". Her unpopularity on the left is evident from the lyrics of several contemporary pop-music songs (see below: Margaret Thatcher in popular culture)


          Though an early backer of decriminalization of male homosexuality (see above), Thatcher, at the 1987 Conservative party conference, issued the statement that "Children who need to be taught to respect traditional moral values are being taught that they have an inalienable right to be gay". Backbench Conservative MPs and Peers had already begun a backlash against the 'promotion' of homosexuality and, in December 1987, the controversial ' Section 28' was added as an amendment to what became the Local Government Act 1988. This legislation has since been abolished by Tony Blair's Labour administration.


          Welfare reforms in her third term created an adult Employment Training system that included full-time work done for the dole plus a 10 top-up, on the workfare model from the US.


          Thatcher, the former chemist, became publicly concerned with environmental issues in the late 1980s. In 1988, she made a major speech accepting the problems of global warming, ozone depletion and acid rain. In 1990, she opened the Hadley Centre for climate prediction and research. . In her book Statecraft (2002), she described her later regret in supporting the concept of human-induced global warming, outlining the negative effects she perceived it had upon the policy-making process. "Whatever international action we agree upon to deal with environmental problems, we must enable our economies to grow and develop, because without growth you cannot generate the wealth required to pay for the protection of the environment" .


          At Bruges, Belgium, in 1988, Thatcher made a speech in which she outlined her opposition to proposals from the European Community for a federal structure and increasing centralisation of decision-making. Although she had supported British membership, Thatcher believed that the role of the EC should be limited to ensuring free trade and effective competition, and feared that new EC regulations would reverse the changes she was making in the UK. "We have not successfully rolled back the frontiers of the state in Britain, only to see them re-imposed at a European level, with a European super-state exercising a new dominance from Brussels". She was specifically against Economic and Monetary Union, through which a single currency would replace national currencies, and for which the EC was making preparations. The speech caused an outcry from other European leaders, and exposed for the first time the deep split that was emerging over European policy inside her Conservative Party.


          Thatcher's popularity once again declined, in 1989, as the economy suffered from high interest rates imposed to temper a potentially unsustainable boom. She blamed her Chancellor, Nigel Lawson, who had been following an economic policy which was a preparation for monetary union; in an interview for the Financial Times, in November 1987, Thatcher claimed not to have been told of this and did not approve.


          At a meeting before the Madrid European Community summit in June 1989, Lawson and Foreign Secretary Geoffrey Howe forced Thatcher to agree to the circumstances under which she would join the Exchange Rate Mechanism, a preparation for monetary union and the abolishment of the Pound Sterling. At the meeting, they both claimed they would resign if their demands were not met. Thatcher responded by demoting Howe and by listening more to her adviser Sir Alan Walters on economic matters. Lawson resigned that October, feeling that Thatcher had undermined him.


          That November, Thatcher was challenged for the leadership of the Conservative Party by Sir Anthony Meyer. As Meyer was a virtually unknown backbench MP, he was viewed as a " stalking horse" candidate for more prominent members of the party. Thatcher easily defeated Meyer's challenge, but there were sixty ballot papers either cast for Meyer or abstaining, a surprisingly large number for a sitting Prime Minister. Her supporters in the Party, however, viewed the results as a success, claiming that after ten years as Prime Minister and with approximately 370 Conservative MPs voting, the opposition was surprisingly small.


          Thatcher's new system to replace local government taxes, outlined in the Conservative manifesto for the 1987 election, was introduced in Scotland in 1989 and in England and Wales in 1990. The rates were replaced by the Community Charge (more widely known as the " poll tax"), which applied the same amount to every individual resident, with discounts for low earners. This was to be the most universally unpopular policy of her premiership and had the effect of limiting the number of people on the electoral register.


          Additional problems emerged when many of the tax rates set by local councils proved to be much higher than earlier predicted. Opponents of the Community Charge banded together to resist bailiffs and disrupt court hearings of Community Charge debtors. The Labour MP, Terry Fields, was jailed for 60 days for refusing on principle to pay his Community Charge. As the Prime Minister continued to refuse to compromise on the tax, up to 18 million people refused to pay, enforcement measures became increasingly draconian, and unrest mounted and culminated in a number of riots. The most serious of these happened in London on 31 March 1990, during a protest at Trafalgar Square, London, which more than 200,000 protesters attended. The huge unpopularity of the tax was seen as a major factor in Thatcher's downfall.


          One of Thatcher's final acts in office was to put pressure on US President George H. W. Bush to deploy troops to the Middle East to drive Saddam Hussein's army out of Kuwait. Bush was somewhat apprehensive about the plan, but Thatcher famously told him that this was "no time to go wobbly!"


          On the Friday before the Conservative Party conference in October 1990, Thatcher ordered her new Chancellor of the Exchequer John Major to reduce interest rates by 1%. Major persuaded her that the only way to maintain monetary stability was to join the Exchange Rate Mechanism at the same time, despite not meeting the 'Madrid conditions'. The Conservative Party conference that year saw a large degree of unity; few who attended could have imagined that Mrs Thatcher had only a matter of weeks left in office.


          


          Fall from power


          Mrs. Thatcher's political "assassination" was, according to witnesses such as Alan Clark, one of the most dramatic episodes in British political history. The idea of a long-serving prime minister  undefeated at the polls  being ousted by an internal party ballot might at first sight seem bizarre. However, by 1990, opposition to Thatcher's policies on local government taxation, her Government's perceived mishandling of the economy (in particular the high interest rates of 15% that eroded her support among home owners and business people), and the divisions opening in the Conservative Party over European integration made her seem increasingly politically vulnerable and her party increasingly divided. Her distaste for consensus politics and willingness to override colleagues' opinions, including that of Cabinet, emboldened the backlash against her when it did occur.


          On 1 November 1990, Sir Geoffrey Howe, one of Thatcher's oldest and staunchest supporters, resigned from his position as Deputy Prime Minister in protest at Thatcher's European policy. In his resignation speech in the House of Commons two weeks later, he suggested that the time had come for "others to consider their own response to the tragic conflict of loyalties" with which he stated that he had wrestled for perhaps too long. Her former cabinet colleague Michael Heseltine subsequently challenged her for the leadership of the party, and attracted sufficient support in the first round of voting to prolong the contest to a second ballot. Though she initially stated that she intended to contest the second ballot, Thatcher decided, after consulting with her Cabinet colleagues, to withdraw from the contest. On 22 November, at just after 9.30 a.m., she announced to the Cabinet that she would not be a candidate in the second ballot. Shortly afterwards, her staff made public what was, in effect, her resignation statement:


          
            
              	

              	Having consulted widely among my colleagues, I have concluded that the unity of the Party and the prospects of victory in a General Election would be better served if I stood down to enable Cabinet colleagues to enter the ballot for the leadership. I should like to thank all those in Cabinet and outside who have given me such dedicated support.

              	
            

          


          Neil Kinnock, Leader of the Opposition, proposed a motion of no confidence in the government, and Margaret Thatcher seized the opportunity this presented on the day of her resignation to deliver one of her most memorable performances:


          
            
              	

              	...a single currency is about the politics of Europe, it is about a federal Europe by the back door. So I shall consider the proposal of the Honourable Member for Bolsover ( Mr. Skinner). Now where were we? I am enjoying this."

              	
            

          


          She supported John Major as her successor and he duly won the leadership contest, although in the years to come her approval of Major would fall away. After her resignation a MORI poll found that 52% agreed that "On balance she had been good for the country", with 48% agreeing that she had been "bad". In 1991, she was given a long and unprecedented standing ovation at the party's annual conference, although she politely rejected calls from delegates for her to make a speech. She did, however, occasionally speak in the House of Commons after she was Prime Minister. She retired from the House at the 1992 election, at the age of 66 years. Her continued presence in the House of Commons after the resignation was thought to be a destabilising influence on the Conservative government.


          


          Post-political career


          In 1992, Margaret Thatcher was raised to the House of Lords by the conferment of a life peerage as Baroness Thatcher, of Kesteven in the County of Lincolnshire. She did not take an hereditary title, as she had recommended for Harold Macmillan, later Earl of Stockton, on his ninetieth birthday in 1984. She has explained that she thought she hadn't sufficient financial means to support an hereditary title. By virtue of the life barony, she entered the House of Lords. She made a series of speeches in the Lords criticising the Maastricht Treaty, describing it as "a treaty too far" and in June 1993 told the Lords: "I could never have signed this treaty". She had also advocated a referendum on the treaty when she returned to the backbenches in 1991, citing A. V. Dicey, since all three main parties were in favour of it and that therefore the people should have their say.


          In August 1992, she called for NATO to stop the Serbian assault on Gorazde and Sarajevo in order to end ethnic cleansing and to preserve the Bosnian state. She claimed what was happening in Bosnia was "reminiscent of the worst excesses of the Nazis". In December of that same year she warned that there could be a "holocaust" in Bosnia and, after the first massacre at Srebrenica in April 1993, Thatcher thought it was a "killing field the like of which I thought we would never see in Europe again". She reportedly said to Douglas Hurd, the Foreign Secretary: "Douglas, Douglas, you would make Neville Chamberlain look like a warmonger".


          Margaret Thatcher had already been honoured by the Queen in 1990, shortly after her resignation as Prime Minister, when awarded the Order of Merit, one of the UK's highest distinctions. In addition, her husband, Denis Thatcher, had been given a baronetcy in 1991 (ensuring that their son Mark would inherit a title). This was the first creation of a baronetcy since 1965. In 1995, Thatcher was raised to the Order of the Garter, the United Kingdom's highest order of Chivalry.


          In July 1992, she was hired by tobacco company Philip Morris Companies, now the Altria Group, as a "geopolitical consultant" for US$250,000 per year and an annual contribution of US$250,000 to her Foundation.


          From 1993 to 2000, she served as Chancellor of the College of William and Mary, Virginia, USA, which was established by Royal Charter in 1693. She was also Chancellor of the University of Buckingham, the UK's only private university. She retired from the post in 1998.


          She wrote her memoirs in two volumes, The Path to Power and The Downing Street Years. In 1993 The Downing Street Years were turned into a documentary series by the BBC, in which she described the Cabinet rebellion that brought about her resignation as "treachery with a smile on its face".


          Although she remained supportive in public, in private she made her displeasure with many of John Major's policies plain, and her views were conveyed to the press and widely reported. She was critical of the rise in public spending under Major, his tax increases, and his support of the European Union. After Tony Blair's election as Labour Party leader in 1994, Thatcher gave an interview in May 1995 in which she praised Blair as "probably the most formidable Labour leader since Hugh Gaitskell. I see a lot of socialism behind their front bench, but not in Mr Blair. I think he genuinely has moved".


          In the Conservative leadership election in the aftermath of the Conservatives' landslide defeat at the hands of New Labour, Thatcher voiced her support for William Hague after Kenneth Clarke entered into an alliance with John Redwood. Thatcher reportedly then toured the tea room of the House of Commons, urging Conservative MPs to vote for Hague.
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          In 1998, Thatcher made a controversial visit to the former Chilean dictator Augusto Pinochet, while he was under house arrest in Surrey. Pinochet was fighting extradition for human rights abuses committed during his tenure as President. Thatcher expressed her support and friendship . She remembered that Pinochet had been a key ally of Britain during the Falklands War but preferred to forget the tyranny, torture and mass-murder committed by his regime. Also in 1998, she made a 2,000,000 donation to Cambridge University for the endowment of a Margaret Thatcher Chair in Entrepreneurial Studies. She also donated the archive of her personal papers to Churchill College, Cambridge where the collection continues to be expanded.


          Margaret Thatcher actively supported the Conservative general election campaign in 2001. In the Conservative leadership election shortly after, Lady Thatcher came out in support of Iain Duncan Smith because she believed he would "make infinitely the better leader" than Kenneth Clarke due to Clarke's "old-fashioned views of the role of the state and his unbounded enthusiasm for European integration".


          In 2002, she published Statecraft: Strategies for a Changing World detailing her thoughts on international relations since her resignation in 1990. The chapters on the European Union were particularly controversial; she called for a fundamental renegotiation of Britain's membership to preserve the UK's sovereignty and, if that failed, for Britain to leave and join NAFTA. These chapters were serialised in The Times on Monday, 18 March and caused a political furor for the rest of the week until Friday, 22 March when it was announced she had been advised by her doctors to make no more public speeches on health grounds, having suffered several small strokes. According to her former press spokesman Bernard Ingham, Thatcher has no short-term memory as a result of the strokes.


          She remains active in various groups, including Conservative Way Forward, the Bruges Group and the European Foundation. She was widowed on 26 June 2003.


          On 11 June 2004, Thatcher attended the funeral of, and delivered a tribute via videotape to, former United States President Ronald Reagan at his state funeral at the National Cathedral in Washington, D.C. Thatcher then flew to California with the Reagan entourage, and attended the memorial service and internment ceremony for President Reagan at the Ronald Reagan Presidential Library.
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          In December 2004, it was reported that Thatcher had told a private meeting of Conservative MPs that she was against the British Government's plan to introduce identity cards. She is said to have remarked that ID cards were a "Germanic concept and completely alien to this country".


          On 13 October 2005, Thatcher marked her 80th birthday with a party at the Mandarin Oriental Hotel in Hyde Park where the guests included Queen Elizabeth II, The Duke of Edinburgh, and Princess Alexandra, The Honourable Lady Ogilvy. There, Geoffrey Howe, now Lord Howe of Aberavon, commented on her political career: "Her real triumph was to have transformed not just one party but two, so that when Labour did eventually return, the great bulk of Thatcherism was accepted as irreversible."


          In September, 2006, Thatcher attended the official Washington, D.C. memorial service marking the 5th anniversary of the September 11th terror attacks . She attended as a guest of the U.S. Vice President, Dick Cheney, and met with U.S. Secretary of State Condoleezza Rice during her visit. It marked her first visit to the United States since the funeral for former U.S. Secretary of Defense Caspar Weinberger in April 2006.


          On 12 November 2006, she appeared at the Remembrance Day parade at the Cenotaph in London, leaning heavily on the arm of former Prime Minister, John Major. One week later, she released an effusive statement of condolence on the death of her friend and economic mentor, Milton Friedman, the man often described as the inspiration behind Thatcherism. On 10 December she announced she was 'deeply saddened' by the death of the former Chilean dictator General Pinochet .


          On 21 February 2007 as a statue of her was unveiled in the UK Parliament, Lady Thatcher made a rare and brief speech in the members' lobby of the House of Commons. She said: "I might have preferred iron - but bronze will do... It won't rust. And, this time I hope, the head will stay on." (A previous statue in stone had been attacked and decapitated while on public exhibition.).


          


          Legacy


          Margaret Thatcher has undoubtedly made a great impact on British and global politics. Her policies were emulated around the world, and, though divisive, even left-wing politicians such as Tony Benn have stated their admiration for the straight-forward, unflinching way in which she conducted her policies. The first woman to hold the post of Prime Minister, she was also one of the longest serving Prime Ministers ranking with the likes of the Lord Salisbury. Her departure was one of the most dramatic events in British political history.


          She has been credited for her macroeconomic reforms with "rescuing" the British economy from the stagnation of the 1970s, and is admired for her committed radicalism on economic issues. She was a divisive figure, and some still hold her responsible for destroying much of the UK's manufacturing base, consigning many to long-term unemployment (reaching 4 million in the decade she was in power). However, supporters of privatisation and of the free market cite the recovery of the economy during the mid-1980s and the present-day success of the British economy, with its relatively low unemployment and structural shift away from manufacturing towards the service sector. An unfortunate effect of her policies was that many of the publicly supported industries and industrial plants that shrank or closed down were the predominant employers in their areas, thus causing pockets of very high unemployment, while the growth of new services and technologies normally took place in other usually more prosperous areas.


          When Thatcher took over in 1979, Britain was sometimes nicknamed as the " sick man of Europe" in the 1970s. Arguably, the UK emerged from the 1980s as one of the more successful economies in Europe. While the unemployment rate did eventually come down, it came after initial job losses and radical labour market reforms. These included laws that weakened trade unions and the deregulation of financial markets, which certainly played a part in returning London to a leadership position as a European financial centre, and her push for increased competition in telecommunications and other public utilities.


          Perceptions of Margaret Thatcher are mixed among the British public. Few would argue that there was any woman who played a more important role on the world stage in the 20th century. In perhaps the sincerest form of flattery, Labour Prime Minister Tony Blair, himself a thrice-elected Prime Minister, has acknowledged her importance. Thatcher herself indirectly acknowledged Blair during a Conservative leadership contest when she said "The Conservative Party doesn't need someone that can beat Mr Blair. They need someone like Mr Blair."


          Through the Common Agricultural Policy, British agriculture was (and remains) heavily subsidised while other failing parts of the economy did not receive similar tax revenue support. This geographical imbalance in Thatcher's support contributed directly to the growth of devolution movements in those areas.
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          Perceptions abroad broadly follow the same political divisions. Critical satirists have often caricatured her. For instance, French singer Renaud wrote a song, Miss Maggie, which lauded women as refraining from many of the silly behaviours of males  and every time making an exception for "Mrs Thatcher". She may be remembered most of all for her remark "There is no such thing as society" to the reporter Douglas Keay, for Woman's Own magazine, 23 September 1987. This remark has frequently been quoted out of its full context and the surrounding remarks were as follows:


          
            "I think we've been through a period where too many people have been given to understand that if they have a problem, it's the government's job to cope with it. 'I have a problem, I'll get a grant.' 'I'm homeless, the government must house me.' They're casting their problem on society. And, you know, there is no such thing as society. There are individual men and women, and there are families. And no government can do anything except through people, and people must look to themselves first."

          


          In 1996, the Scott Inquiry into the Arms-to-Iraq affair investigated the Thatcher government's record in dealing with Saddam Hussein. It revealed how 1bn of Whitehall money was used in soft loan guarantees for British exporters to Iraq. The judge found that during Baghdad's protracted invasion of Iran in the 1980s, officials destroyed documents relating to the export of Chieftain tank parts to Jordan which ended up in Iraq. Ministers clandestinely relaxed official guidelines to help private companies sell machine tools which were used in munitions factories. The British company Racal exported sophisticated Jaguar V radios to the former Iraqi dictator's army on credit. Members of the Conservative cabinet refused to stop lending guaranteed funds to Saddam even after he executed a British journalist, Farzad Bazoft, Thatchers cabinet minuting that they did not want to damage British industry.


          Many on both the right and left agree that Thatcher had a transformative effect on the British political spectrum and that her tenure had the effect of moving the major political parties rightward. Will Hutton, author of the best selling The State We're In, argues that her necessary economic changes could have been achieved with more consensus and less hardship by a leader less enamoured of US hegemonic power.


          New Labour and Blairism have incorporated much of the economic, social and political tenets of "Thatcherism" in the same manner as, in a previous era, the Conservative Party from the 1950s until the days of Edward Heath accepted many of the basic assumptions of the welfare state instituted by Labour governments. The curtailing and large-scale dismantling of elements of the welfare state under Thatcher have largely remained. As well, Thatcher's program of privatising state-owned enterprises has not been reversed. Indeed, successive Tory and Labour governments have further curtailed the involvement of the state in the economy and have further dismantled public ownership.
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          Thatcher's impact on the trade union movement in Britain has been lasting, with the breaking of the miners' strike of 1984-1985 seen as a watershed moment, or even a breaking point, for a union movement which has been unable to regain the degree of political power it exercised up through the 1970s. Unionisation rates in Britain have permanently declined since the 1980s, and the legislative instruments introduced to curtail the impact of strikes have not been reversed. Instead, the Labour Party has worked to loosen its ties to the trade union movement. While industrial action does still occur, there is no longer the kind of mass economic disruption seen in the 1970s, and the closed shop remains illegal.


          Thatcher's legacy has continued strongly to influence the Conservative Party itself. Successive leaders, starting with John Major, and continuing in opposition with William Hague, Iain Duncan Smith and Michael Howard, have struggled with real or perceived factions in the Parliamentary and national party to determine what parts of her heritage should be retained or jettisoned. One cannot yet determine what the role of Thatcherism will be under the leadership of David Cameron.


          Thatcher is credited by Ronald Reagan with persuading him that Mikhail Gorbachev was sincere in his desire to reform and liberalize the Soviet Union. The resulting thaw in East-West relations helped to end the Cold War. In recognition of this, Lady Thatcher was awarded the 1998 Ronald Reagan Freedom Award by Mrs. Nancy Reagan. The award is only given to those who "have made monumental and lasting contributions to the cause of freedom worldwide," and "embody President Reagan's life long belief that one man or woman can truly make a difference." President Ronald Reagan, who was not able to attend the ceremony, was a longtime friend of Lady Thatcher.


          In a list compiled by the centre-left publication New Statesman in 2006, she was voted fifth in the list of "Heroes of our time". She was also named a "Hero of Freedom" by the libertarian magazine Reason.


          In February 2007, she became the first Prime Minister of the United Kingdom to be honoured with a statue in the House of Commons while still alive. The statue is made of bronze and stands opposite her political hero and predecessor, Winston Churchill. The statue, by sculptor Antony Dufort, shows her in a typical lively and swashbuckling posture, as though she is addressing the House of Commons, with her right arm outstretched. Thatcher said she was thrilled with it.


          


          Titles and honours
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              The arms of Margaret Thatcher. The admiral represents the Falklands War, the image of Sir Isaac Newton her background as a chemist and her birth town Grantham.
            

          


          


          Titles from birth


          Titles Baroness Thatcher has held from birth, in chronological order:


          
            	Miss Margaret Roberts ( 13 October 1925  13 December 1951)


            	Mrs Denis Thatcher ( 13 December 1951  8 October 1959)


            	Mrs Denis Thatcher, MP ( 8 October 1959  22 June 1970)


            	The Rt Hon. Margaret Thatcher, MP ( 22 June 1970  7 December 1990)


            	The Rt Hon. Margaret Thatcher, OM, MP ( 7 December 1990  4 February 1991)


            	The Rt Hon. Lady Thatcher, OM, MP ( 4 February 1991  16 March 1992)


            	The Rt Hon. Lady Thatcher, OM ( 16 March 1992  26 June 1992)


            	The Rt Hon. The Baroness Thatcher, OM, PC ( 26 June 1992  22 April 1995)


            	The Rt Hon. The Baroness Thatcher, LG, OM, PC ( 22 April 1995  )

          


          


          Honours


          
            	Lady of the Most Noble Order of the Garter


            	Member of the Order of Merit


            	Member of Her Majesty's Most Honourable Privy Council


            	Fellow of the Royal Society


            	Honorary member of the gentlemen's club the Carlton Club, and the only woman entitled to full membership rights.

          


          


          Foreign honours


          
            	Presidential Medal of Freedom


            	Republican Senatorial Medal of Freedom


            	Patron of the Heritage Foundation


            	Ronald Reagan Freedom Award
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          Coordinates:


          Margate is a seaside resort town within the Thanet district of East Kent, England. It lies 38.1miles (61.3km) east-northeast of Maidstone, along the North Foreland of the coastline of the United Kingdom.


          Margate's history is closely tied to the sea; it was a "limb" of Dover in the ancient confederation of the Cinque Ports.


          


          History


          Margate was recorded as "Meregate" in 1264 and as "Margate" in 1299, but the spelling continued to vary into modern times. The name is thought to refer to a pool gate or gap in a cliff where pools of water are found, often allowing swimmers to jump in. The cliffs of the Isle of Thanet are composed of chalk, a fossil-bearing rock.


          The town's history is tied closely to the sea and it has a proud maritime tradition. Margate was a "limb" of Dover in the ancient confederation of the Cinque ports. It was added to the confederation in the 15th century. Margate has been a leading seaside resort for at least 250years. Like its neighbour Ramsgate, it has been a traditional holiday destination for Londoners drawn to its sandy beaches.


          Margate had a fine Victorian era pier which was destroyed by a violent storm in 1978.


          


          Margate railway station


          Margate railway station serves the town of Margate in Thanet in Kent, England. Train services are provided by Southeastern Trains.


          


          Government


          Since 1983, the Member of Parliament for North Thanet, covering northern Thanet and Herne Bay, has been the Conservative Roger Gale. At the 2005 General Election, in North Thanet the Conservatives won a majority of 7,634 and 49.6% of the vote. Labour won 32.2% of the vote, Liberal Democrats 14.4% and United Kingdom Independence Party 3.9%.


          Margate is within the Thanet local government district. The town contains the seven electoral wards of Margate Central, Cliftonville West, Cliftonville East, Westbrook, Garlinge, Dane Valley and Salmestone. These wards have seventeen of the fifty six seats on the Thanet District Council. As of the 2007 Local Elections, nine of those seats were held by the Conservatives, seven by Labour and one by an Independent.


          Demography


          As of the 2001 UK census, Margate had a population of 40,386.


          The ethnicity of the town was 97.1% white, 1.0% mixed race, 0.5% black, 0.8% Asian, 0.6% Chinese or other ethnicity.


          The place of birth of residents was 94.2% United Kingdom, 0.9% Republic of Ireland, 0.5% Germany, 0.8% other Western Europe countries, 0.7% Africa, 0.6% Eastern Europe, 0.5% Far East, 0.5% South Asia, 0.5% Middle East, 0.4% North America and 0.3% Oceania.


          Religion was recorded as 71.6% Christian, 0.7% Muslim, 0.2% Hindu, 0.3% Buddhist, 0.1% Sikh and 0.3% Jewish. 17.1% were recorded as having no religion, 0.3% had an alternative religion and 9.8% didn't state their religion.


          For every 100 females, there were 92.0 males. The age distribution was 6% aged 0-4years, 16% aged 5-15years, 5% aged 16-19years, 31% aged 20-44years, 23% aged 45-64years and 19% aged 65years and over.


          11% of Margate residents had some kind of higher or professional qualification, compared to the national average of 20%.


          


          Economy


          As of the 2001 UK census, the economic activity of residents aged 16-74 was 33.8% in full-time employment, 11.8% in part-time employment, 8.0% self-employed, 5.5% unemployed, 2.2% students with jobs, 3.9% students without jobs, 15.5% retired, 8.3% looking after home or family, 7.9% permanently sick or disabled and 3.6% economically inactive for other reasons. The rate of unemployment in the town was considerably higher than the national rate of 3.4%.


          The industry of employment of residents was 17% retail, 16% health & social work, 13% manufacturing, 9% construction, 8% real estate, 8% education, 7% transport & communications, 5% public administration, 6% hotels & restaurants, 2% finance, 1% agriculture and 6% other community, social or personal services. Compared to national figures, the town had a relatively high number of workers in the construction, hotels & restaurants and health & social care industries and a relatively low number in real estate and finance.


          In more recent years, as tourists have travelled further afield, Margate's unemployment rate has become higher than much of the rest of southeast England.


          


          Tourism
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          For at least 250 years, the town has been a leading seaside resort in the UK, drawing Londoners to its sandy beaches. It was the first resort to introduce bathing machines and deck chairs, in 1898.


          Like Brighton and Southend it was infamous for gang violence between mods and rockers in the 1960s.


          Margate faces major structural redevelopments and large inward investment. Its Dreamland Amusement Park (featured in " The Jolly Boys' Outing" extended episode of the television series Only Fools and Horses) was threatened with closure because of the increase in value of the site. In 2003, one of the arcades on the seafront was destroyed by fire. This has created a new potential entrance point to the Dreamland site. In the following years, 20042006 it was announced that Dreamland (although somewhat reduced in its amusements) would reopen for three months of the summer; a pressure group has been formed to keep it in being. The group is anxious that the UK's oldest wooden roller coaster, The Scenic Railway, a Grade II Listed and the third oldest in the world was sadly destroyed in a fire on April 7th 2008. It was planned that the Dreamland site will reopen as a heritage amusement park in the near future with the Scenic Railway at the centre. Classic rides from the defunct Southport amusement park have already been shipped in as well as parts of the now demolished Water Chute at Rhyl. More details on Dreamlands future can be obtained from The Dreamland Trust web site.Today the Dreamland roller coaster is one of only two early twentieth century scenic railways still remaining in the UK and the only other surviving UK scenic railway is located in Great Yarmouth and was built in 1932. If the Dreamland scenic railway is not rescued the Great Yarmouth coaster would then be the last of its kind in the country. The Margate roller coaster is an ACE Coaster Classic.


          Other attractions - Cliftonville next to Margate has a classic British Arnold Palmer seaside mini golf course.


          A controversial gallery, The Turner Contemporary, has been proposed, as an alternative to Margate's traditional tourist trade, and when built it would have formed part of the harbour itself. Some critics, however, questioned the prudence of placing part of Britain's national art treasures in a spot that is exposed to the full fury of the North Sea. Thanet District Council have now moved the building from the harbour wall, to a plot of land adjacent to the harbour because of the spiralling costs for a sea born building. Work has a projected completion in 2009. The scheme had been supported by the artist Tracey Emin, who was brought up in Margate. It is hoped the gallery will help regenerate the town in the same way St Ives has benefited since the introduction of the Tate gallery.


          There are two notable theatres, the Theatre Royal in Addington Street - the second oldest theatre in the country - and the Tom Thumb Theatre, the second smallest in the country, in addition to the Winter Gardens.


          An annual jazz festival takes place during a weekend in July.


          Margate Museum in Market Place explores the town's seaside heritage in a range of exhibits and displays.


          The Shell Grotto, which has walls and roof covered in elaborate decoration of over four million shells, covering 2000 square feet, in complex patterns, was rediscovered in 1835, but is of unknown age and origin.


          In addition there is a Tudor House in King Street.


          Margate features as a destination in Graham Swift's novel Last Orders and the movie made version of it. Jack Dodds has asked to have his remains scattered at Margate. The book tells the tale of the drive to Margate and the memories evoked on the way. It also features at the start and as a recurrent theme in Iain Aitch's travelogue A Fete Worse Than Death. The author was born in the town.
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          Draper's Mill is a smock mill built in 1845 by John Holman. It was working by wind until 1916 and by engine until the late 1930s. It was saved from demolition and is now restored and open to the public.
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          In economics and finance, marginal cost is the change in total cost that arises when the quantity produced changes by one unit. Mathematically, the marginal cost (MC) function is expressed as the derivative of the total cost (TC) function with respect to quantity (Q). Note that the marginal cost may change with volume, and so at each level of production, the marginal cost is the cost of the next unit produced.
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          In general terms, marginal cost at each level of production includes any additional costs required to produce the next unit. If producing additional vehicles requires, for example, building a new factory, the marginal cost of those extra vehicles includes the cost of the new factory. In practice, the analysis is segregated into short and long-run cases, and over the longest run, all costs are marginal. At each level of production and time period being considered, marginal costs include all costs which vary with the level of production, and other costs are considered fixed costs.


          It is a general principle of economics that a (rational) producer should always produce (and sell) the last unit if the marginal cost is less than the market price. As the market price will be dictated by supply and demand, it leads to the conclusion that marginal cost equals marginal revenue. These general principles are subject to a number of other factors and exceptions, but marginal cost and marginal cost pricing play a central role in economic definitions of efficiency.


          Marginal cost pricing is the principle that the market will, over time, cause goods to be sold at their marginal cost of production. Whether goods are in fact sold at their marginal cost will depend on competition and other factors, as well as the time frame considered. In the most general criticism of the theory of marginal cost pricing, economists note that monopoly power may allow a producer to maintain prices above the marginal cost; more specifically, if a good has low elasticity of demand (consumers are insensitive to changes in price) and supply of the product is limited (or can be limited), prices may be considerably higher than marginal cost. Since this description applies to most products with established brands, marginal pricing may be relatively rare; an example would be in markets for commodities.


          A number of other factors can affect marginal cost and its applicability to real world problems. Some of these may be considered market failures. These may include information asymmetries, the presence of negative or positive externalities, transaction costs, price discrimination and others.


          


          Cost functions and relationship to average cost


          In the most simple case, the total cost function and its derivative are expressed as follows, where Q represents the production quantity, VC represents variable costs (costs that vary with Q), and FC represents fixed costs:


          TC = FC + VC


          [image: MC=\frac{dTC}{dQ}=\frac{d(FC + VC)}{dQ}=\frac{dVC}{dQ}]


          Since (by definition) fixed costs do not vary with production quantity, it drops out of the equation when it is differentiated. The important conclusion is that marginal cost is not related to fixed costs. This can be compared with average total cost or ATC, which is the total cost divided by the number of units produced and does include fixed costs.


          [image: ATC=\frac{FC + VC}{Q}]


          For discrete calculation without calculus, marginal cost equals the change in total (or variable) cost that comes with each additional unit produced. For instance, suppose the total cost of making 1 shoe is $30 and the total cost of making 2 shoes is $40. The marginal cost of producing the second shoe is $40 - $30 = $10.


          


          Economies of scale


          Production may be subject to economies of scale (or diseconomies of scale). Increasing returns to scale are said to exist if additional units can be produced for less than the previous unit, that is, average cost is falling. This can only occur if average cost at any given level of production is higher than the marginal cost. Conversely, there may be levels of production where marginal cost is higher than average cost, and average cost will rise for each unit of production after that point. This type of production function is generically known as diminishing marginal productivity: at low levels of production, productivity gains are easy and marginal costs falling, but productivity gains become smaller as production increases; eventually, marginal costs rise because increasing output (with existing capital, labour or organization) becomes more expensive. For this generic case, minimum average cost occurs at the point where average cost and marginal cost are equal (when plotted, the two curves intersect); this point will not be at the minimum for marginal cost if fixed costs are greater than zero.


          


          Short and long run costs and economies of scale


          A textbook distinction is made between short-run and long-run marginal cost. The former takes as unchanged, for example, the capital equipment and overhead of the producer, any change in its production involving only changes in the inputs of labour, materials and energy. The latter allows all inputs, including capital items (plant, equipment, buildings) to vary.


          A long-run cost function describes the cost of production as a function of output assuming that all inputs are obtained at current prices, that current technology is employed, and everything is being built new from scratch. In view of the durability of many capital items this textbook concept is less useful than one which allows for some scrapping of existing capital items or the acquisition of new capital items to be used with the existing stock of capital items acquired in the past. Long-run marginal cost then means the additional cost or the cost saving per unit of additional or reduced production, including the expenditure on additional capital goods or any saving from disposing of existing capital goods. Note that marginal cost upwards and marginal cost downwards may differ, in contrast with marginal cost according to the less useful textbook concept.


          Economies of scale are said to exist when marginal cost according to the textbook concept falls as a function of output and is less than the average cost per unit. This means that the average cost of production from a larger new built-from-scratch installation falls below that from a smaller new built-from-scratch installation. Under the more useful concept, with an existing capital stock, it is necessary to distinguish those costs which vary with output from accounting costs which will also include the interest and depreciation on that existing capital stock, which may be of a different type from what can currently be acquired in past years at past prices. The concept of economies of scale then does not apply.


          


          Externalities


          Externalities are costs (or benefits) that are not borne by the parties to the economic transaction. A producer may, for example, pollute the environment, and others may bear those costs. A consumer may consume a good which produces benefits for society, such as education; because the individual does not receive all of the benefits, he may consume less than efficiency would suggest. Alternatively, an individual may be a smoker or alcoholic and impose costs on others. In these cases, production or consumption of the good in question may differ from the optimum level.


          


          Negative externalities of production
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          Much of the time, private and social costs do not diverge from one another, but at times social costs may be either greater or less than private costs. When marginal social costs of production are greater than that of the private cost function, we see the occurrence of a negative externality of production. Productive processes that result in pollution are a textbook example of production that creates negative externalities.


          Such externalities are a result of firms externalising their costs onto a third party in order to reduce their own total cost. As a result of externalising such costs we see that members of society will be negatively affected by such behaviour of the firm. In this case, we see that an increased cost of production on society creates a social cost curve that depicts a greater cost than the private cost curve.


          In an equilibrium state we see that markets creating negative externalities of production will overproduce that good. As a result, the socially optimal production level would be lower than that observed.


          


          Positive externalities of production
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          When marginal social costs of production are less than that of the private cost function, we see the occurrence of a positive externality of production. Production of public goods are a textbook example of production that create positive externalities. An example of such a public good, which creates a divergence in social and private costs, includes the production of education. It is often seen that education is a positive for any whole society, as well as a positive for those directly involved in the market.


          Examining the relevant diagram we see that such production creates a social cost curve that is less than that of the private curve. In an equilibrium state we see that markets creating positive externalities of production will under produce that good. As a result, the socially optimal production level would be greater than that observed.


          


          Social costs


          Of great importance in the theory of marginal cost is the distinction between the marginal private and social costs. The marginal private cost shows the cost associated to the firm in question. It is the marginal private cost that is used by business decision makers in their profit maximization goals, and by individuals in their purchasing and consumption choices. Marginal social cost is similar to private cost in that it includes the cost functions of private enterprise but also that of society as a whole, including parties that have no direct association with the private costs of production. It incorporates all negative and positive externalities, of both production and consumption.


          Hence, when deciding whether or how much to buy, buyers take account of the cost to society of their actions if private and social marginal cost coincide. The equality of price with social marginal cost, by aligning the interest of the buyer with the interest of the community as a whole is a necessary condition for economically efficient resource allocation.


          


          Other cost definitions


          
            	Fixed costs are costs which do not vary with output, for example, rent. In the long run all costs can be considered variable.


            	Variable cost also known as, operating costs, prime costs, on costs and direct costs, are costs which vary directly with the level of output, for example, labour, fuel, power and cost of raw material.


            	Social costs of production are costs incurred by society, as a whole, resulting from private production.


            	Average total cost is the total cost divided by the quantity of output.


            	Average fixed cost is the fixed cost divided by the quantity of output.


            	Average variable cost are variable costs divided by the quantity of output.
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                  Least Concern
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Order:

                    	Testudines

                  


                  
                    	Suborder:

                    	Cryptodira

                  


                  
                    	Family:

                    	Testudinidae

                  


                  
                    	Genus:

                    	Testudo

                  


                  
                    	Species:

                    	T. marginata

                  

                

              
            


            
              	Binomial name
            


            
              	Testudo marginata
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                Testudo weissingeri Bour, 1995

                Testudo marginata weissingeri Bour, 1995

              
            

          


          The Marginated Tortoise (Testudo marginata) is a species of tortoise found in Greece, Italy and the Balkans in southern Europe. It is the largest European tortoise, reaching a weight of up to 5kg (11 pounds) and a length of 35 cm (14 inches). Its shell is oblong and has a notable thickness around the middle of the body. The posterior end of the shell has a saw-like formation, flanged outward like a bell. The carapace of adult specimens is almost completely black, with yellow highlights. The front sides of the limbs are covered with large scales. The tail is notable for a lengthwise marking and for an undivided carapace over the tail. The Marginated Tortoise is herbivorous, and hibernates for the winter.


          


          Taxonomy
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          The Marginated Tortoise was formally described by German naturalist Johann David Schoepf in 1789, its specific epithet marginata a straightforward derivation from the Latin term for 'marginated'.


          The nominate subspecies is the Greek Marginated Tortoise, Testudo marginata marginata. Three additional taxa of Marginated Tortoises have been named:


          The Sardinian Marginated Tortoise (Testudo marginata sarda) is the name usually used to separate the population on Sardinia. These tortoises have less strongly bent tiles in the posterior of the carapace, and the posterior of the carapace is almost smooth compared with the saw-like Testudo marginata marginata. Clearly distinct according to morphology and entirely allopatric, it cannot be distinguished by mtDNA cytochrome b and nDNA ISSR sequence analysis. Lineage sorting has not occurred to a considerable degree; consequently, the more geographically isolated Sardinian population is presumably of quite recent origin.


          Indeed it appears to derive from a deliberate introduction by humans. Though it is not clear whether this occurred in prehistoric times or more recently, this might be resolved by dating subfossil remains. Sequence evolution at least in mtDNA is known to proceed much more slowly in some turtles and tortoises than in others; the rate of the mitochondrial 12S rRNA gene in Testudo is probably a rather low 1-1.63% per million years (as this fits best the paleobiogeographical situation), limiting the resolution provided by molecular systematics.


          An extinct subspecies described as T. marginata cretensis persisted on Crete before the end of the last ice age and perhaps into early historic times


          A population of small and light-colored Marginated Tortoises exists on the southwestern coast of the Peloponnesus, between Kalamata and south of Stoupa. The so-called "Dwarf Marginated Tortoise" was described as a new species Testudo weissingeri, but it is not recognizably distinct phylogenetically. Unlike the Sardinian population, it occupies an extremely restricted range with very arid habitat, and its apomorphies seem related to this. Considering ice age-associated climate and sea level changes, this population is probably not older than a few thousand years; as it is not geographically isolated, it should be considered a local form, and not even a subspecies Testudo marginata weissingeri. It is notable that a similar situation is found in Hermann's Tortoises living in the same region.


          Testudo marginata is also closely related to the Greek Tortoise or Spur-thighed Tortoise (Testudo graeca). Both have very similar bodily characteristics, an oblong carapace, large scales on the front legs, large covering for the head and cone-like scales on the upper thigh, undivided tail covering, moveable stomach plates, and lack of a tail spike. Presumably, Testudo marginata diverged from ancestral Testudo graeca as a population more suited for life in the mountainous regions. Evidence in favour of this is the wide geographical region and the extremely large number of subspecies of Testudo graeca, including a subspecies in Turkey with strongly bent carapace tiles, like the Marginated Tortoise. Testudo marginata on the other hand, despite the two subspecies, presents a much more unified appearance, which points toward an earlier appearance in evolutionary history. In captivity, the two species often cross-breed, but this should be avoided.


          According to the 2005 DNA sequence data, these species do not seem to hybridize to a notable extent in the wild, though they are obviously very close relatives, and as evidenced bby morphology some allele flow still occurs, but slowly. The Egyptian Tortoise appears to represent a lineage that diverged from the same ancestral stock southwards into northeastern Africa around the same time as the Marginated Tortoise's ancestors diverged in Greece. These two are actually more similar to each other than to T. graeca regarding DNA sequence data, but considering biogeography, this is either due to (rather unlikely) dispersal across the Mediterranean, or the supposed " clade" is invalid and the similarity due to convergent evolution.


          


          Description


          The Marginated Tortoise is the largest European tortoise, reaching a weight of up to 5kg (11 pounds) and a length of 35 cm (14 inches). Its shell is oblong and has a notable thickness around the middle of the body. The posterior end of the shell has a saw-like formation, flanged outward like a bell. The carapace of adult specimens is almost completely black, with yellow highlights. The ventral shell is lighter coloured and has pairs of triangular markings with the points facing the rear of the animal. The front sides of the limbs are covered with large scales. In old female specimens, the rear flaps of the underside of the plastron are somewhat moveable. The tail is notable for a lengthwise marking and for an undivided carapace over the tail. Males have a longer tail, which is thicker at the base than the females. Their underside is more strongly indented. Males are also often larger than the females. The females lay their hard-shelled spherical eggs in the soil in May and June.


          


          Distribution and habitat
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              Close up of forearms and head, showing the particularly large scales.
            

          


          The natural range of the Marginated Tortoise is southern Greece, from the Peloponnesus to Mount Olympus. They are also found in isolated zones of the Balkans and Italy, and northeastern Sardinia.


          The Marginated Tortoise lives in more mountainous regions than Herman's Tortoise (Testudo hermanni). It can be found in elevations as high as 1,600 m (5,250 feet). The black colour of the carapace is helpful for survival in this environment, as it allows the tortoise to absorb a great deal of heat in a short time, helping it maintain its body temperature. Early in the morning, Marginated Tortoises bask in the sun to raise their body temperature, and then search for food. After feeding, the tortoises return to their shelters in the hot midday hours, leaving them again in the late afternoon.


          


          Behaviour


          


          Diet


          Marginated Tortoises are herbivorous, their diet consisting primarily of plants from their native Mediterranean region. In captivity, the primary foodstuffs are dandelions, clover, salad leaves such as rocket or watercress, and also leaves from plantain, radish, and crowfoot plants. Sometimes even grass and hay will be eaten. The feeding of fruit and tomatoes is to be discouraged as they may cause diarrhea. Lettuce will be eagerly devoured, but owing to its low nutrient value should not generally be given. Protein levels in the diet should be kept very low and in no account should they be given sources of animal protein such as meat, snails, worms, and cat, dog or terrapine food.


          Additionally they should be given daily calcium supplements that are essential for a correct shell development. A mixture of various calcium salts is best, mainly calcium lactate, and calcium carbonate, with no phosphorus content.


          Phosphorus inhibits absorption of calcium and so a high phosphorus content in the diet can cause abnormal development ("shell pyramiding") even though calcium supplements are given on a daily basis.


          


          Reproduction


          Immediately after waking from hibernation the mating instinct starts up. The males follow the females with great interest, encircling them, biting them on the limbs, ramming them, and trying to mount them. During copulation, the male opens his mouth, showing his red tongue and making loud cries. The tone of the copulation cry is almost sobbing with long, deep tones, in contrast to Testudo hermanni, in which there is a much higher-toned peeping noise.


          During mating, the female stands still and holds her head to the side, looking up to see the opened mouth of the male. It appears that the red tongue serves a signalling function. The female moves her head from left to right in the same rhythm as the male's cries.


          Afterwards the female seeks out an adequate location to lay her eggs. Once such a place is found, the female stands still, propping both front legs firmly against the ground. Then she digs out a hole with her hind legs, alternating between left and right, beginning with simply scratching the ground but eventually moving large quantities of soil which are piled up beside the hole. The depth of the hole is determined by the length of her hind legs. If the ground is too hard to dig, the female releases water from her anal gland to soften it.


          Once the hole is dug egg laying begins. Each egg is gently rolled back into the hole. After the last egg the female immediately begins refilling the hole, again using her hind legs. Finally, she stamps the opening closed with her feet so that the ground regains its natural hardness. Larger animals may lay eggs as many as three times per summer, with about 15 eggs per clutch.
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              A Marginated Tortoise emerges into the world.
            

          


          The incubation period averages about 100 days under natural conditions, which is relatively short among tortoises. Many tropical tortoises have incubation periods of up to 200 days. The relatively short time is an adaptation to the subtropical Mediterranean climate, where the summers are not as long. In an incubator, this time is notably shorter: with an incubation temperature of 31.5 C (89 F) the eggs will begin hatching after 60 days.


          Unlike bird eggs, the yolk and albumen of reptile eggs are not separated by a membrane. After a few days, the heavy yolk components sink to the bottom of the egg. On top of this floats the embryonal disk, surrounded by albumen. For this reason the tortoise eggs cannot be turned after the yolk settles without damaging or killing the embryo.


          It is possible to see with the naked eye if the eggs are developing healthily. Freshly laid eggs have a gray-white colour. Shortly thereafter, a bright white spot forms on the uppermost point of the egg. This spot gradually grows until the entire egg is bright white.


          After the embryo has developed fully in the egg, the young animal breaks the shell with its egg tooth from inside, creates a small opening, and for the first time fill its lungs with air. Afterwards, it pulls back into the egg and works on the shell with its beak until it opens completely. In nature, the animal remains below ground for the first two weeks. Here it is safe from predators yet is still able to grow, as it is nourished by the yolk sac. The young animals lead cautious and secretive lives, normally remaining in the shade. They avoid full sunlight because of the great danger of overheating.


          Marginated Tortoises grow very rapidly. In an ideal biotope, or with good handling, they gain 100500 g (417 oz) yearly. This quick rate of growth lasts throughout their youth. After the twentieth year of life, further growth is minimal. They may live to between 100 and 140 years, according to the best estimates of scientists.


          


          In captivity
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              The tell-tale tail. The carapace protecting the tail is not divided, as in most tortoises.
            

          


          


          In a terrarium


          Tortoises can thrive in captivity if the owner understands their needs well. A heat lamp is attached to the tortoise's table, directed in such a way that the 60- watt reflector bulb is some 1520cm (68in) from the floor of the table, which is covered with about 5cm of substraite, loam based soil and play sand. When the lamp is turned on in the morning, the animals emerge from the ground, bask in the light to warm themselves, and begin to eat. They should be fed several times a day with clover, dandelions and garden weeds (check first as a few are harmful. Some owners give pellet food occasionally, these should be avoided, only feed your tortoise what they would naturally eat in the wild, their digestive systems do not cope well with protein, of which there is a lot in pellet foods. The animals also require ultraviolet light, thus they should be allowed to bask in the sunlight daily, but for only a short period of time. In the summer, they can be taken outdoors for this purpose, in the winter if not hybernated they need access to UVB light every day. Care must be taken to avoid allowing the tortoise to overheat (use a digital thermometer to keep a check).


          


          Outdoors
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              The oblong marking at the tail is a characteristic of this tortoise living on the edge of the marsh.
            

          


          In temperate zones, Marginated Tortoises can be kept outside from approximately mid-March to October. Their pen should be in the sunniest place in the garden, preferably close to the house. It is important to provide a wooden house where they can get into the shade. They should be provided enough gravel that they can completely bury themselves when needed.


          The animals will leave the house in the morning, warm themselves, and eat. Afterwards, they return to the house. In the late afternoon, they will reemerge from their shelter. Tortoises do not need as much sunlight as many assume is required for a reptile. By October, they will take longer and longer pauses during the day. At this point, they should be transferred into a roomy crate filled with dry leaves and kept in a cool room. With a temperature under 10C (50F), they will hibernate until mid-March, though younger animals will awaken much earlier.


          
            Retrieved from " http://en.wikipedia.org/wiki/Marginated_Tortoise"
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          The margin of error is a statistic expressing the amount of random sampling error in a survey's results. The larger the margin of error, the less confidence one should have that the poll's reported results are close to the "true" figures; that is, the figures for the whole population.


          


          Explanation


          The margin of error is usually defined as the radius of a confidence interval for a particular statistic from a survey. One example is the percent of people who prefer product A versus product B. When a single, global margin of error is reported for a survey, it refers to the maximum margin of error for all reported percentages using the full sample from the survey. If the statistic is a percentage, this maximum margin of error can be calculated as the radius of the confidence interval for a reported percentage of 50%.


          The margin of error has been described as an "absolute" quantity, equal to a confidence interval radius for the statistic. For example, if the true value is 50 percentage points, and the statistic has a confidence interval radius of 5 percentage points, then we say the margin of error is 5 percentage points. As another example, if the true value is 50 people, and the statistic has a confidence interval radius of 5 people, then we might say the margin of error is 5 people.


          In some cases, the margin of error is not expressed as an "absolute" quantity; rather it is expressed as a "relative" quantity. For example, suppose the true value is 50 people, and the statistic has a confidence interval radius of 5 people. If we use the "absolute" definition, the margin of error would be 5 people. If we use the "relative" definition, then we express this absolute margin of error as a percent of the true value. So in this case, the absolute margin of error is 5 people, but the "percent relative" margin of error is 10% (because 5 people are ten percent of 50 people). Often, however, the distinction is not explicitly made, yet usually is apparent from context.


          Like confidence intervals, the margin of error can be defined for any desired confidence level, but usually a level of 90%, 95% or 99% is chosen (typically 95%). This level is the probability that a margin of error around the reported percentage would include the "true" percentage. Along with the confidence level, the sample design for a survey, and in particular its sample size, determines the magnitude of the margin of error. A larger sample size produces a smaller margin of error, all else remaining equal.


          If the exact confidence intervals are used, then the margin of error takes into account both sampling error and non-sampling error. If an approximate confidence interval is used (for example, by assuming the distribution is normal and then modeling the confidence interval accordingly), then the margin of error may only take random sampling error into account. It does not represent other potential sources of error or bias such as a non-representative sample-design, poorly phrased questions, people lying or refusing to respond, the exclusion of people who could not be contacted, or miscounts and miscalculations.


          


          Concept


          


          Running example


          A running example from the 2004 U.S. presidential campaign will be used to illustrate concepts throughout this article. According to an October 2, 2004 survey by Newsweek, 47% of registered voters would vote for John Kerry/ John Edwards if the election were held on that day, 45% would vote for George W. Bush/ Dick Cheney, and 2% would vote for Ralph Nader/ Peter Camejo. The size of the sample was 1,013. Unless otherwise stated, the remainder of this article uses a 95% level of confidence.


          


          Basic concept


          Polls typically involve taking a sample from a certain population. In the case of the Newsweek poll, the population of interest is the population of people who will vote. Because it is impractical to poll everyone who will vote, pollsters take smaller samples that are intended to be representative; that is, a random sample of the population. It is possible that pollsters sample 1,013 voters who happen to vote for Bush when in fact the population is evenly split between Bush and Kerry, but this is extremely unlikely (p = 2-1013  1.13923782  10-305) given that the sample is random.


          Sampling theory provides methods for calculating the probability that the poll results differ from reality by more than a certain amount, simply due to chance; for instance, that the poll reports 47% for Kerry but his support is actually as high as 50%, or is really as low as 44%. This theory and some Bayesian assumptions suggest that the "true" percentage will probably be fairly close to 47%. The more people that are sampled, the more confident pollsters can be that the "true" percentage is close to the observed percentage. The margin of error is a measure of how close the results are likely to be.


          However, the margin of error only accounts for random sampling error, so it is blind to systematic errors that may be introduced by non-response or by interactions between the survey and subjects' memory, motivation, communication and knowledge.


          


          Calculations assuming random sampling


          This section will briefly discuss the standard error of a percentage, the corresponding confidence interval, and connect these two concepts to the margin of error. For simplicity, the calculations here assume the poll was based on a simple random sample from a large population.


          The standard error of a reported proportion or percentage p measures its accuracy, and is the estimated standard deviation of that percentage. It can be estimated from just p and the sample size, n, if n is small relative to the population size, using the following formula:


          
            	Standard error = [image: \sqrt{\frac{p(1-p)}{n}}]

          


          When the sample is not a simple random sample from a large population, the standard error and the confidence interval must be estimated through more advanced calculations. In most cases, the true confidence interval is approximated by assuming the distribution is normal, and inputing the interval. For normal distributions, the confidence interval radii are proportional to the standard error. Usually, the true standard error is unknown, so an estimate's standard error is calculated from the sample data.


          Note that there is not necessarily a strict connection between the true confidence interval, and the true standard error. The true p-percent confidence interval is the interval [a,b] that contains p percent of the distribution, and where (100-p)/2 percent of the distribution lies below a, and (100-p)/2 percent of the distribution lies above b. The true standard error of the statistic is the square root of the true sampling variance of the statistic. These two may not be directly related, although in general, for large distributions that look like normal curves, there is a direct relationship.


          In the Newsweek poll, Kerry's level of support p = 0.47 and n = 1,013. The standard error (.016 or 1.6%) helps to give a sense of the accuracy of Kerry's estimated percentage (47%). A Bayesian interpretation of the standard error is that although we do not know the "true" percentage, it is highly likely to be located within two standard errors of the estimated percentage (47%). The standard error can be used to create a confidence interval within which the "true" percentage should be to a certain level of confidence.


          The estimated percentage plus or minus its margin of error is a confidence interval for the percentage. In other words, the margin of error is half the width of the confidence interval. It can be calculated as a multiple of the standard error, with the factor depending of the level of confidence desired; a margin of one standard error gives a 68% confidence interval, while the estimate plus or minus 1.96 standard errors is a 95% confidence interval, and a 99% confidence interval runs 2.58 standard errors on either side of the estimate.


          


          Definition


          The margin of error for a particular statistic of interest is usually defined as the radius (or half the width) of the confidence interval for that statistic. The term can also be used to mean sampling error in general. In media reports of poll results, the term usually refers to the maximum margin of error for any percentage from that poll.


          


          Maximum margin of error


          The maximum margin of error for any percentage is the radius of the confidence interval when p=50%. As such, it can be calculated directly from the number of poll respondents. For 95% confidence, assuming a simple random sample from a large population:


          
            	(Maximum) margin of error (95%) = 1.96  [image: \sqrt{\frac{0.5(1-0.5)}{n}} = \frac{0.98}{\sqrt{n}}]

          


          This calculation gives a margin of error of 3% for the Newsweek poll, which reported a margin of error of 4%. The difference was probably due to weighting or complex features of the sampling design that required alternative calculations for the standard error. It is also possible that Newsweek have rounded conservatively to avoid overstating the confidence of their results.


          


          Different confidence levels


          For a simple random sample from a large population, the maximum margin of error is a simple re-expression of the sample size n. The numerators of these equations are rounded to two decimal places.


          
            	Margin of error at 99% confidence [image: \approx 1.29/\sqrt{n}\,]

          


          
            	Margin of error at 95% confidence [image: \approx 0.98/\sqrt{n}\,]

          


          
            	Margin of error at 90% confidence [image: \approx 0.82/\sqrt{n}\,]

          


          If an article about a poll does not report the margin of error, but does state that a simple random sample of a certain size was used, the margin of error can be calculated for a desired degree of confidence using one of the above formulae. Also, if the 95% margin of error is given, one can find the 99% margin of error by increasing the reported margin of error by about 30%.


          


          Maximum and specific margins of error


          While the margin of error typically reported in the media is a poll-wide figure that reflects the maximum sampling variation of any percentage based on all respondents from that poll, the term margin of error also refers to the radius of the confidence interval for a particular statistic.


          The margin of error for a particular individual percentage will usually be smaller than the maximum margin of error quoted for the survey. This maximum only applies when the observed percentage is 50%, and the margin of error shrinks as the percentage approaches the extremes of 0% or 100%.


          In other words, the maximum margin of error is the radius of a 95% confidence interval for a reported percentage of 50%. If p moves away from 50%, the confidence interval for p will be shorter. Thus, the maximum margin of error represents an upper bound to the uncertainty; one is at least 95% certain that the "true" percentage is within the maximum margin of error of a reported percentage for any reported percentage.


          


          Effect of population size


          The formulae above for the margin of error assume that there is an infinitely large population and thus do not depend on the size of the population of interest. According to sampling theory, this assumption is reasonable when the sampling fraction is small. The margin of error for a particular sampling method is essentially the same regardless of whether the population of interest is the size of a school, city, state, or country, as long as the sampling fraction is less than 10%.


          In cases where the sampling fraction exceeds 10%, analysts can adjust the margin of error using "finite population correction," (FPC) to account for the added precision gained by sampling close a larger percentage of the population. FPC can be calculated using the formula:


          
            	[image: \operatorname{FPC} = \sqrt{\frac{N-n}{N-1}}.]

          


          To adjust for a large sampling fraction, the fpc factored into to the calculation of the margin of error, which has the effect of narrowing the margin of error. It holds that the fpc approaches zero as the sample size (n) approaches the population size (N), which has the effect of eliminating the margin of error entirely. This makes intuitive sense because when N = n, the sample becomes a census and sampling error becomes moot.


          Analysts should be mindful that the sample remain truly random as the sampling fraction grows, lest sampling bias be introduced.


          


          Other statistics


          Confidence intervals can be calculated, and so can margins of error, for a range of statistics including individual percentages, differences between percentages, averages, medians and totals.


          The margin of error for the difference between two percentages is larger than the margins of error for each of these percentages, and may even be larger than the maximum margin of error for any individual percentage from the survey.


          


          Comparing percentages


          In a plurality voting system, it is important to know who is ahead. The terms "statistical tie" and "statistical dead heat" are sometimes used to describe reported percentages that differ by less than a margin of error, but these terms can be misleading. For one thing, the margin of error as generally calculated is applicable to an individual percentage and not the difference between percentages, so the difference between two percentage estimates may not be statistically significant even when they differ by more than the reported margin of error. The survey results also often provide strong information even when there is not a statistically significant difference.


          When comparing percentages, it can accordingly be useful to consider the probability that one percentage is higher than another. In simple situations, this probability can be derived with 1) the standard error calculation introduced earlier, 2) the formula for the variance of the difference of two random variables, and 3) an assumption that if anyone does not choose Kerry they will choose Bush, and vice versa; they are perfectly negatively correlated. This may not be a tenable assumption when there are more than two possible poll responses. For more complex survey designs, different formulas for calculating the standard error of difference must be used.


          The standard error of the difference of percentages p for Kerry and q for Bush, assuming that they are perfectly negatively correlated, follows:


          
            	Standard error of difference = [image: \sqrt{\frac{p(1-p)+q(1-q)+2pq}{n}}.]

          


          Given the observed percentage difference p  q (2% or 0.02) and the standard error of the difference calculated above (.03), any statistical calculator may be used to calculate the probability that a sample from a normal distribution with mean 0.02 and standard deviation 0.03 is greater than 0.


          Applying these calculations to the Newsweek example results in a 75% probability that Kerry was "truly" leading.


          
            Retrieved from " http://en.wikipedia.org/wiki/Margin_of_error"
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              	Marie Antoinette
            


            
              	Queen consort of France and Navarre (more...)
            


            
              	[image: ]
            


            
              	Consort

              	May 10, 1774September 21, 1792
            


            
              	Consort to

              	Louis XVI
            


            
              	Issue
            


            
              	Marie-Thrse-Charlotte, Queen of France

              Louis-Joseph, Dauphin of France

              Louis XVII

              Princess Sophie Hlne Batrix
            


            
              	Full name
            


            
              	Maria Antonia Josepha Johanna
            


            
              	
                
                  Detail
                
Titles and styles
              
            


            
              	Mrs Capet

              HM The Queen of the French

              HM The Queen of France and Navarre

              HRH The Dauphine of Viennos

              HI&RH Archduchess Maria Antonia of Austria
            


            
              	Royal house

              	House of Bourbon

              House of Habsburg-Lorraine
            


            
              	Father

              	Francis I, Holy Roman Emperor
            


            
              	Mother

              	Maria Theresa of Austria
            


            
              	Born

              	November 2, 1755(1755-11-02)

              Hofburg Palace, Vienna, Austria
            


            
              	Died

              	October 16, 1793 (aged37)

              Paris, France
            

          


          Maria Antonia Josepha Johanna von Habsburg-Lothringen (November 2, 1755  October 16, 1793), known to history as Marie Antoinette ( pronounced /maʀi ɑ̃ntwanɛt/), was born an Archduchess of Austria and later became Queen of France and Navarre. At fourteen, she was married to Louis-Auguste, Dauphin of France, the future Louis XVI. She was the mother of Louis XVII, who died in the Temple Tower at the age of ten during the French Revolution. Marie Antoinette is perhaps best remembered for her legendary (and, some modern historians say, exaggerated) excesses and for her death: she was executed by guillotine at the height of the French Revolution in 1793 for the crime of treason.


          


          Childhood: 17551767


          
            [image: Marie Antoinette at the age of 12 in 1767.]

            
              Marie Antoinette at the age of 12 in 1767.
            

          


          
            [image: ]
          


          Born at the Hofburg Palace in Vienna, the Archduchess Maria Antonia was the youngest daughter of the head of the House of Habsburg Maria Theresa of Austria, and her husband the Holy Roman Emperor Francis I. Maria Antonia was described as "a small, but completely healthy Archduchess." Known at court as Madame Antoine, a French variation of her name, she was the fifteenth child born into the imperial family.


          By many accounts, her childhood was somewhat complex. On the one hand, her parents had instituted several innovations in court life which made Austria one of the more progressive courts in Europe. While certain court functions remained formal by necessity, the Emperor and Empress nevertheless presided over many basic changes in court life. This included allowing relaxations in who could come to court (a change which allowed people of merit as well as birth to rise rapidly in the imperial favour), relatively lax dress etiquette, and the abolition of certain court protocols: for example the ritual where dozens of courtiers could be in the Empress' bedchamber, watching when she gave birth; the Empress disliked the ritual and would eject courtiers from her rooms whenever she went into labour.


          The laxity of court life was compounded by the "private" life which was developed by the Habsburgs, which was based within certain residences (mainly Schnbrunn Palace) that were almost entirely off-limits to the rest of the court. In their "private" life, the family could dress in bourgeois attire with no reproach, played games with "normal" (non-royal) children, had their schooling, and were treated to gardens and menageries. Marie would later attempt to "re-create" this atmosphere through her renovation of the Petit Trianon.


          While she had an idyllic "private" life, her initial role in the political arena  and in her mother's main aim of alliance through marriage  was relatively minuscule. As there were so many other children who could be married off, Antoine was sometimes neglected by her mother; as a result, Marie Antoinette later described her relationship with her mother as one of awe-inspired fear. She also developed a mistrust of intelligent older women as a result of her mother's close relationship with her older sister, the Archduchess Maria Christina, who shared Maria Theresa's birthday and was her favorite child. The lack of supervision also resulted in a sub-par education in many regards, and she could barely read or write properly in her native German by the time she was twelve.


          


          Marriage to Louis Auguste: 17671770


          The events leading to her eventual betrothal to the Dauphin of France began in 1765, when Francis I died of a stroke in August of that year, leaving Maria Theresa to co-rule with her son and heir, the Emperor Joseph II. By that time, marriage arrangements for several of Antoine's sisters had begun, with the Archduchess Maria Josepha betrothed to King Ferdinand of Naples, and Don Ferdinand of Parma tentatively set to marry one of the remaining eligible archduchesses. The purpose of these marriages was to cement the various complex alliances that Maria Theresa had entered into in the 1750s due to the Seven Years' War, which included Parma, Naples, Russia, and more importantly Austria's traditional enemy, France. Without the Seven Years' War to "unite" the two countries briefly, the marriage of Antoine and the young Dauphin Louis-Auguste quite possibly might not have ever occurred.


          In 1767, a smallpox outbreak hit the family. Antoine was one of the few who was immune to the disease due to already having had it at a young age. Emperor Joseph's wife, Maria Josepha, died first. Maria Theresa herself caught it and nearly died. Maria Theresa's daughter, Josepha then caught it from her sister-in-law (of the same name)'s improperly-sealed tomb, dying quickly afterwards; Archduchess Maria Elisabeth, another older sister, caught it, and, though she did not die, her looks were destroyed and she was rendered ineligible for marriage. To compensate for the loss, Maria Theresa replaced Maria Josepha in the Naples marriage with another daughter, the Archduchess Maria Carolina. Finally, the Archduchess Maria Amalia, the eldest remaining sister eligible to wed, was then married to Don Ferdinand of Parma.


          This ultimately left twelve-year-old Antoine as the only potential bride left in the family for the fourteen-year-old Dauphin of France, Louis Auguste, who was also her second cousin once removed. Working painstakingly to process the marriage between the respective governments of France and Austria, the dowry was set at 200,000 crowns; portraits and rings were eventually exchanged as was custom. Finally, Antoine was married by proxy on April 19, 1770, in the Church of the Augustine Friars; her brother Ferdinand stood in as the bridegroom. She was also officially restyled as Marie Antoinette, Dauphine of France. Before leaving Maria Theresa reminded her of her duty to her home country; that she shouldn't forget she was Austrian, and thus had to promote the interests of Austria even as she was to be the future Queen of France.


          Marie Antoinette was officially handed over to her French bearers on May 7, 1770, on an island on the Rhine River near Kehl. Chief among them were the comte and comtesse de Noailles, the latter who was appointed the Dauphine's Mistress of the Household by Louis XV of France. She would meet him, Louis Auguste and the royal aunts (known as Mesdames Tantes), one week later. Before reaching Versailles, she would also meet her future brothers-in-law, Louis Stanislas Xavier, comte de Provence, and Charles Philippe, comte d'Artois, who would come to play important roles during and after her life. Later, she met the rest of the family, including her betrothed's youngest sister, Madame lisabeth, who at the end of Marie Antoinette's life would become her closest and most loyal friend.


          The ceremonial wedding of the Dauphin and Dauphine took place on May 16, 1770, in the Palace of Versailles, after which was the ritual bedding. It was assumed by custom that consummation of the marriage would take place on the wedding night. However, this did not occur, and the lack of consummation would plague the reputation of both the Dauphin and Dauphine for seven years.


          


          Life as dauphine: 17701774


          The initial reaction to the marriage between Marie Antoinette and Louis Auguste was decidedly mixed. On the one hand, the Dauphine herself was popular among the people at large; her first official appearance in Paris on June 8, 1773 at the Tuileries was considered by many royal watchers a resounding success, with a reported 50,000 people crying out to see her. A visit to the opera for a court performance was also reported a success, with the Dauphine herself leading the applause. She was also widely commemorated for her acts of charity; in one incident, she personally attended to a dying man and arranged for his family to receive an income in his wake.
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          At Court, however, the match was not so popular, due to the long-standing tensions between Austria and France, which had only so recently been mollified; many courtiers had been active at promoting a match with various Saxon princesses. Behind her back, Mesdames Tantes called Marie Antoinette l'Autrichienne, the "Austrian woman", from Autriche, French for "Austria". (Later on, on the eve of the Revolution, and as Marie Antoinette's unpopularity grew, l'Autrichienne was easily transformed into l'Autruchienne, a pun making use of the words autruche " ostrich" and chienne " bitch".) Others accused her of trying to sway the king to Austria's thrall, destroying long-standing traditions (such as appointing people to posts due to friendship and not to peerage), and of laughing at the influence of older women at the royal court. Many other courtiers, such as the comtesse du Barry, had a more or less tenuous relationship with the Dauphine.


          However, Marie Antoinette's relationship with du Barry was one which was important to rectify, at least on the surface, as du Barry was the mistress of Louis XV, and thus not without considerable political influence over the king. In fact, she had been instrumental in the ousting from power of the duc de Choiseul, who had helped orchestrate the Franco-Austrian alliance as well as Marie Antoinette's own marriage. However, Louis XV's daughters, Mesdames Tantes, hated du Barry due to her unsavory relationship with their father. With manipulative coaching, the aunts encouraged the Dauphine to refuse to acknowledge the favorite, which was considered by some to be political blunder. After months of continued pressure from her mother and the Austrian minister, the comte de Mercy-Argenteau, Marie Antoinette grudgingly agreed to speak to du Barry on New Year's Day 1772. Although the limit of their conversation was Marie Antoinette's banal comment to the royal mistress that, "there are a lot of people at Versailles today", du Barry was satisfied and the crisis dissipated. Later, Marie Antoinette became more polite to the comtesse, pleasing Louis XV to no end.


          From the beginning, the Dauphine had to contend with constant letters from her mother, who wrote to her daughter regularly and who received secret reports from Mercy d'Argenteau on her daughter's behaviour. The Dauphine was constantly criticized for her inability to "inspire passion" in her husband, who rarely slept with her and had no interest in doing so, and was told again to promote the interests of Austria and the House of Lorraine, of which Marie Antoinette was a member through her late father. The Empress also criticized the Dauphine's pastime of horseback riding, though paradoxically the Empress's favorite portrait of her daughter was one of her in riding garb. The Empress would even go so far as to insult her daughter directly, telling her she was no longer pretty and had no talent, and was thus a failure, particularly after the marriages of the comte de Provence to Josphine of Savoy and the comte d'Artois to Marie Thrse of Savoy.


          To make up for the lack of affection from her husband and the endless criticism of her mother, Marie Antoinette began to spend more on gambling, with cards and horse-betting, as well as trips to the city and new clothing, shoes, pomade and rouge; the purchase of which, while extravagant (causing her to go into debt) and somewhat neglectful of her royal duties (a portion of the Dauphine's allowance was supposed to go to charities), was not as much as critics accused her of spending. She was also expected by tradition to spend money on her attire, so as to outshine other women at Court, being the leading example of fashion in Versailles (the previous queen, Maria Leszczyńska, died in 1768, two years prior to Marie Antoinette's arrival).


          Marie Antoinette also began to form deep friendships with various ladies in her retinue. Most noted were the sensitive and "pure" widow, the princesse de Lamballe, whom she appointed as Superintendent of her Household, and the fun-loving duchesse de Polignac, who would eventually form the cornerstone of the Queen's inner circle of friends (Socit Particulire de la Reine). Polignac later became the Royal Governess, and was liked as a friend by Louis. The closeness of the Dauphine's friendships with these ladies, influenced by various popular publications which promoted such friendships, would later cause accusations of lesbianism to be lodged against these women. Others taken into her confidence at this time included her husband's brother, the comte d'Artois; her husband's youngest sister, Madame Elisabeth; her sister-in-law, the comtesse de Provence; and Christoph Willibald Gluck, her former music teacher, whom she took under her patronage upon his arrival in France.


          It was a week after the premire of Gluck's opera, Iphignie en Aulide, which had secured the Dauphine's position as a patron of the arts, that Louis XV began to fall ill on April 27, 1774. On May 4, the dying king sent comtesse du Barry away from Versailles; on May 10, at three in the afternoon, he died of smallpox at the age of sixty-four.


          


          Coronation and reign: 17751793


          Marie Antoinette's husband was officially crowned as king Louis XVI of France on June 11, 1775 at Rheims Cathedral. Marie Antoinette was not crowned alongside him, instead merely accompanying him during the coronation ceremony.
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          17751778: The early years


          From the outset, despite how she was portrayed in contemporary libelles, the new queen had very little political influence with her husband. Louis, who had been influenced as a child by anti-Austrian sentiments in the court, blocked many of her candidates, including Choiseul, from taking important positions, aided and abetted by his two most important ministers, Chief Minister Maurepas and Foreign Minister Vergennes. All three were anti-Austrian, and were wary of the potential repercussions of allowing the queen  and, through her, the Austrian empire  to have any say in French policy.


          Marie Antoinette's situation became more precarious when, on August 6, 1775, her sister-in-law, the comtesse d'Artois, gave birth to a son, the duc d'Angoulme, who would be the presumptive heir to the French throne after his father and uncles for seven years. This resulted in a plethora of graphic satirical pamphlets (the libelles) being released, which mainly centered around the king's impotence and the queen's searching for sexual relief elsewhere, with men and women alike. Among her rumored lovers were her close friend, the princesse de Lamballe, and her handsome brother-in-law, the comte d'Artois, with whom the queen had a good rapport.


          This caused the queen to plunge further into the costly diversions of buying her dresses from Rose Bertin and gambling, simply to enjoy herself. On one famed occasion, she played for three days straight with players from Paris, straight up until her 21st birthday. She also began to attract various male admirers whom she accepted into her inner circles, including the baron de Besenval, the duc de Choigny, and Count Valentin Esterhzy.


          She was given free rein to renovate the Petit Trianon, which was given to her as a gift by Louis XVI on August 27, 1775; she concentrated mainly on horticulture, redesigning the garden in the English mode. Though the castle was built in Louis XV's reign, the Petit Trianon became associated with Marie Antoinette's perceived extravagance. Rumors circulated that she plastered the walls with gold and diamonds.
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          An even bigger problem, however, was the debt incurred by France during the Seven Years' War, still unpaid. It would be further exacerbated by Vergennes' prodding Louis XVI to get involved in Great Britain's war with its North American colonies, due to France's traditional rivalry with England.


          In the midst of preparations for sending aid to France, and in the atmosphere of first wave of libelles, Emperor Joseph came to call on his sister and brother-in-law on April 18, 1777, the subsequent six-week visit a part of the attempt to figure out why their marriage had not been consummated. It had been commonly believed that Louis XVI suffered from phimosis and needed corrective surgery. However, after talking to the king himself, Joseph was convinced that the king had "satisfactory" erections but that, upon introducing his "member", didn't stay inside long enough to ejaculate, having no clue as to what else he was supposed to do. As the emperor himself declared, if he had been given the chance to rectify the situation beforehand, Louis XVI "would have been whipped so that he ejaculated out of sheer rage like a donkey".


          It was due to Joseph's intervention that on August 30, 1777, that the marriage was officially consummated. Eight months later, in April, it was suspected that the queen was finally pregnant. This was confirmed on May 16, 1778.
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          17781781: Motherhood and fashion


          In the middle of her pregnancy, two events occurred which would impact the queen's later life. First, there was the return of the handsome Swede, Count Axel von Fersen, to Versailles for two years. Secondly, the king's wealthy but spiteful cousin, the duc de Chartres, was disgraced due to his questionable conduct during the Battle of Ouessant against the British. In addition, Marie Antoinette's brother, the Emperor Joseph, began making claims on the throne of Bavaria based upon his second marriage to the princess Maria Josepha of Bavaria. Marie Antoinette pleaded with her husband for the French to help intercede on behalf of Austria but was rebuffed by the king and his ministers. The Peace of Teschen, signed on May 13, 1779, would later end the brief conflict, but the incident once more showed the limited influence that the queen had in politics.


          Marie Antoinette's daughter, Marie Thrse Charlotte, known more commonly by the traditional honorific of Madame Royale, was finally born at Versailles after a particularly difficult labor on December 19, 1778, following an ordeal where the queen literally collapsed from suffocation and hemorrhaging. The queen's bedroom was packed with courtiers watching the birth, and the doctor aiding her supposedly caused the excessive bleeding by accident. The windows had to be torn out to revive her. As a result of this harrowing experience, the queen banned most courtiers from entering her bedchamber for subsequent labors.


          The baby's paternity was contested in the libelles and most notably by the comte de Provence, who had always been open about his desire to replace his brother as king through various means. However, the child's paternity was never contested by the king himself, who was close to his daughter.


          The birth of a daughter meant that pressure to have a male heir continued, and Marie Antoinette wrote about her worrisome health, which might have contributed to a miscarriage in the summer of 1779.
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          Meanwhile, the queen began to institute changes in the customs practiced at court, with the approval of the king. Some changes, such as the abolition of segregated dining spaces, had already been instituted for some time and had been met with disapproval from the older generation. More importantly was the abandonment of heavy make-up and the popular wide-hooped panniers for a more simple female look, typified first by the rustic robe  la polonaise and later by the simple muslin dress she wore in a 1783 Vige-Le Brun portrait. She also began to participate in amateur plays and musicals, starting in 1780, in a theatre built for her and other courtiers who wished to indulge in the delights of acting and singing.


          In 1780, two candidates who had been supported by Marie Antoinette for positions, the marquis de Castries, and the comte de Sgur, were appointed Minister of the Navy and the Minister of War, respectively. Though many believed it was entirely the support of the queen that enabled them to secure their positions, in truth it was mostly the influence of Finance Minister Jacques Necker that got them the positions.


          Later that year, Empress Maria Theresa's health began to give way due to dropsy and an unnamed respiratory problem. She died on November 29, 1780, aged sixty-three in Vienna and was mourned throughout Europe. Though Marie Antoinette was worried that the death of her mother would jeopardize the Franco-Austrian alliance (as well as, ultimately, herself), Emperor Joseph reassured her through his own letters (as the empress had not stopped writing to Marie Antoinette until shortly before her death) that he had no intention of breaking the alliance.


          Three months after the empress' death, it was rumored that Marie Antoinette was pregnant again, which was confirmed in March 1781. Another royal visit from Joseph II in July, partially to reaffirm the Franco-Austrian alliance and also a means of seeing his sister again, was tainted with rumors that Marie Antoinette was siphoning treasury money off to him, which were false.


          The queen gave birth to Louis Joseph Xavier Franois, who was given the title of duc de Bretagne, on October 22, 1781. The reaction to finally giving birth to an heir was best summed up by the words of Louis XVI himself, as he wrote them down in his hunting journal: "Madame, you have fulfilled our wishes and those of France, you are the mother of Dauphin". He would, according to courtiers, try to frame sentences to put in the phrase "my son the Dauphin" in the weeks to come. It also helped that, three days before the birth, the fighting in the conflict in America had been concluded with the surrender of General Lord Cornwallis at Yorktown.
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          17821785: Declining popularity
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          Despite the general celebration over the birth of the Dauphin, Marie Antoinette's political influence, such as it was, did not increase to the benefit of Austria, as it had been hoped. Instead, after the death of the comte de Maurepas, the influence of Vergennes was strengthened, and she was again left out of political affairs. The same would happen during the so-called Kettle War, in which her brother Joseph attempted to open up the Scheldt River for naval passage. Later, another attempt by him to claim Bavaria was re-buffed as being against French interests.


          When accused of being a "dupe" by her brother for her political inaction, Marie Antoinette responded that she had little power. The king rarely talked to her about policy, and his anti-Austrian education as a child fortified his refusals in allowing his wife any participation in his decisions. As a result, she had to pretend to his ministers that she was in his full confidence in order to get the information she wanted. This led the court to believe she had more power than she did. As she wrote,"Would it be wise of me to have scenes with his (Louis XVI's) ministers over matters on which it is practically certain the King would not support me?".


          Marie Antoinette's temperament was more suited to her children, whose education and upbringing she personally directed. This was against the traditions of Versailles, where the queen usually had little say over the Enfants de France, as the royal children were called, and they were instead handed over to various courtiers who fought over the privilege. In particular, after the royal governess at the time of the Dauphin's birth, the princesse de Rohan-Gumn, went bankrupt and was forced to resign, there was a controversy over who should replace her. Marie Antoinette appointed her favourite, the duchesse de Polignac, to the position. This met with disapproval from the court, as the duchess was considered to be of too "immodest" a birth to occupy such an exalted position. On the other hand, both the king and queen trusted Madame de Polignac completely, and the duchess had children of her own to whom the queen had become attached.


          In June 1783, Marie Antoinette was pregnant again. That same month, Count von Fersen returned from America, in order to secure a military appointment, and he was accepted into her private society. He would leave in September to become a captain of the bodyguard for his sovereign, Gustavus III, the Swedish king, who was conducting a tour of Europe. Marie Antoinette would suffer a miscarriage two months later, prompting more fears for her health.
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          Trying to calm her mind, during Fersen's first visit, and later after his return on June 7, 1784, the queen occupied herself with the creation of a "model village" near the Petit Trianon of a mill and twelve cottages, nine of which are still standing. This diversion, however, unexpectedly caused another uproar when the actual price of the Hameau was inflated by her critics. In truth, it was copied from another, far grander "model village" built for the prince de Cond. The comtesse de Provence's version even included windmills and a marble dairyhouse.


          Still seeking to fill her harried mind, Marie Antoinette became an avid reader of historical novels, and her scientific interest was piqued enough to become a witness to the launching of hot air balloons. Briefly, she even sought out important British personages such as the Prime Minister, William Pitt the Younger, and the British ambassador to France, the Duke of Dorset.


          Despite the many things which she did in her spare time, though, her primary concern became the health of the Dauphin, who was beginning to fail. By the time Fersen returned to Versailles in 1784, it was widely thought that the sickly Dauphin would not live to be an adult. As a consequence, it was rumored that the king and queen were attempting to have another child. During this time, the play, The Marriage of Figaro, premiered in Paris. After initially having been banned by the king due to its negative portrayal of the nobility, the play was ironically finally allowed to be publicly performed because of its overwhelming popularity at court, where secret readings of it had been given.


          
            [image: The Château de Saint-Cloud in 1845]

            
              The Chteau de Saint-Cloud in 1845
            

          


          After Fersen's six week visit was over, the queen reported that she was pregnant in August. With the future enlargement of her family in mind, she bought the Chteau de Saint-Cloud, a place she had always loved, from the duc d'Orlans, the father of the previously disgraced duc de Chartres. She intended to leave it as an inheritance to her younger children without stipulation. This was a hugely unpopular acquisition, one which caused her unpopularity with certain factions of the nobility to greatly increase. This dislike soon began to spill out into the rest of France, as the idea of a French queen owning her own residence independent of the king was deemed shocking. Despite the baron de Breteuil working on her behalf, the sale did not help the public's frivolous image of the queen. The chteau's expensive price, almost 6 million livres, added with the substantial extra cost of redecorating it, ensured that there would be less money going towards repaying France's substantial debt.


          On March 27, 1785, Marie Antoinette gave birth to a second son, Louis Charles, who was created the duc de Normandie. Noticeably stronger in constitution than the sickly Dauphin, the new baby was affectionately nicknamed by the queen, my chou d'amour. This naturally led to suspicions of illegitimacy once more. These suspicions along with the continued publication of the libelles, a never-ending cavalcade of court intrigues, the actions of Joseph II in the Kettle War, and her unwise purchase of Saint-Cloud combined to sharply turn popular opinion against the queen, and the image of a licentious, spendthrift, empty-headed foreign queen was fast taking root in the French psyche.
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          Several months after the birth of Louis Joseph, the queen received a letter from the famed jewellers Boehmer and Bassenge concerning a certain diamond necklace which the jewellers understood to have been purchased by the queen through the auspisces of the cardinal de Rohan. Marie Antoinette was shocked as she felt nothing but disdain for the cardinal. As the French ambassador to Vienna, he had flaunted libelles about her. Since his return to Paris in 1777, she had publicly snubbed him. Nor had she shown any interest towards the diamond necklace itself, which had originally been commissioned by Louis XV with the comtesse du Barry in mind. The necklace was an ostentatious piece, consisting of large diamonds arranged in an elaborate design of festoons, pendants and tassels. The queen had rejected the jewelers' offer to sell it to her on several occasions.


          It turned out that the gullible cardinal, desperate to get back in the queen's good graces, had been tricked into buying the necklace for the queen by Jeanne, comtesse de Lamotte-Valois, a con woman who herself had been snubbed by the queen in the past and who had become Rohan's mistress in 1783. Using papers forged by Rtaux de Villette, another of her lovers, Lamotte-Valois convinced the old cardinal that she was a close friend of the queen's and that she had been commissioned by her to help get the necklace through him. Deceived, Rohan met at Versailles with Nicole d'Olivia, who had been hired by Lamotte-Valois to impersonate the queen. From her, he received an order to buy the necklace so as to rectify Rohan's position. After the cardinal purchased the necklace, it was given to a "valet", who was in fact Jeanne's husband, who pried the gems from the necklace and sold them to the London jewelers Grey and Jeffries, where they were subsequently sold.


          Naturally, the payments for the necklace to Boehmer and Bassenge and Rohan (who apparently was to be paid back) were never made. This, combined with a revelation to one of the queen's ladies, Madame Campan, that the cardinal had bought the jewels and had used the forged signatures to do so, brought the arrest of the cardinal, Lamotte-Valois, de Villette, d'Olivia and several others thought to be remotely involved in the case. The case was brought before the Parlement de Paris, an unfortunate act which exposed the sordid claims of the defendants to the public. In Lamotte-Valois's brief, for example, it was claimed that the queen was sexually involved with the cardinal, and that the incident at Versailles was intended as a sexual tryst as well as a solicitation for the necklace. In addition, the situation was made worse because the Parlement had an axe to grind with the king, concerning his use of the despised lit de justice to limit its power.


          Partially out of revenge for what it saw as the king's unfair limitation of its power and partially as a response to the queen's supposed life of sin and waste, the Parlement acquitted the cardinal de Rohan on May 31, 1786 as an unsuspecting victim, though he was stripped of his titles and banished from court. The Lamottes were handed life imprisonments and were to be branded as thieves even though the comte de Lamotte was still in London at the time and had to be tried in absentia. Everyone else actually involved in the case was handed either a reprimand or had his property confiscated. Most of the blame for the incident, however, fell upon the shoulders of the queen herself. In spite of having never been involved in the purchase of the necklace, due to all the scandals that had surrounded her for years, the country chose to believe that the queen was lying. Her reputation never recovered from this blow.


          Amidst all of the negative attention focused on the trial, the queen turned thirty on November 2, 1785. She began to abandon some of the more frivolous clothing that she had favored in her youth for more dignified clothing. She started to gain weight. It turned out that she was pregnant once more, which she feared would affect her health, as she had only just given birth several months earlier. Ultimately, the stress of the " Affair of the Diamond Necklace" would cause her to go into labor. A second daughter, Sophie Hlne Batrix, was born on July 9, 1786, several weeks premature. As the queen had feared, her health was affected by the pregnancy and she began to complain of shortness of breath soon afterwards.
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          1786June 1789: Real political influence


          The continuing deterioration of the financial situation in France, though cutbacks in the royal retinue had been made, ultimately forced the king, in collaboration with his current Minister of Finance, Calonne, to call the Assembly of Notables, after an hiatus of 160 years. The assembly was held to try and pass some of the reforms needed to alleviate the financial situation when the Parlements refused to cooperate. The first meeting of the assembly took place on February 22, 1787, at which Marie Antoinette was not present. Later, her absence resulted in her being accused of trying to undermine the purpose of the assembly .


          However, the Assembly was a failure with or without the queen, as they did not pass any reforms and instead fell into a pattern of defying the king, demanding other reforms and for the acquiescence of the Parlements. As a result, the king dismissed Calonne on April 8, 1787; Vergennes died on February 13. The king, once more ignoring the queen's pro-Austrian candidate, appointed a childhood friend, the comte de Montmorin, to replace Vergennes as Foreign Minister.


          During this time, even as her candidate was rejected, the queen began to abandon her more carefree activities to become more involved in politics than ever before, and mostly against the interests of Austria. This was for a variety of reasons. First, her children were Enfants de France, and thus their future as leaders of France needed to be assured. Second, by concentrating on her children, the queen sought to improve the dissolute image she had acquired as result from the "Diamond Necklace Affair". Third, the king had begun to withdraw from a decision making role in government due to the onset of an acute case of depression from all the pressures he was under. The symptoms of this depression were passed off as drunkenness by the libelles. As a result, Marie Antoinette finally emerged as a politically viable entity, although that was never her actual intention. In her new capacity as a politician with a degree of power, the queen tried her best to help the situation brewing between the assembly and the king.


          This change in her political role signaled the beginning of the end of the influence of the duchesse de Polignac, as Marie Antoinette began to dislike the duchesse's huge expenditures and their impact on the finances of the Crown. The duchesse left for England in May, leaving her children behind in Versailles. Also in May, tienne Charles de Lomnie de Brienne, the archbishop of Toulouse and one of the queen's political allies, was appointed by the king to replace Calonne as the Finance Minister. He began instituting more cutbacks at court.


          Brienne, though, was not able to improve the financial situation. As her ally, this failure adversely affected the queen's political position. The continued poor financial climate of the country resulted in the Assembly of Notables being dissolved on May 25 because of its inability to get things done. This lack of solutions was wrongly blamed on the queen. In reality, the blame should have been placed on a combination of several other factors. There had been too many expensive wars, a too-large royal family whose large frivolous expenditures far exceeded those of the queen, and an unwillingness on the part of many of the aristocrats in charge to help defray the costs of the government out of their own pockets with higher taxes. Marie Antoinette earned her famous nickname of "Madame Dficit" in the summer of 1787 as a result of the public perception that she had single-handedly ruined the finances of the nation.


          The queen attempted to fight back with her own propaganda that portrayed her as caring mother, most notably with the portrait of her and her children done by Vige-Lebrun, which premiered at the Royal Acadmie Salon de Paris in August 1787. This attack strategy was eventually dropped, however, because of the death of the queen's youngest child, Sophie. Around the same time, Jeanne de Lamotte-Valois escaped from prison in France and fled to London, where she published more damaging lies concerning her supposed "affair" with the queen.
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          The political situation in 1787 began to worsen when Parlement was exiled and culminated on November 11, when the king tried to use a lit de justice to force through legislation. He was unexpectedly challenged by his formerly disgraced cousin, the duc de Chartres, who had inherited the title of duc d'Orlans at the recent death of his father. The new duc d'Orlans publicly protested the king's actions, and was subsequently exiled. The May Edicts issued on May 8, 1788, were also opposed by the public. Finally, on July 8 and August 8, the king announced his intention to bring back the Estates General, the traditional elected legislature of the country which had not been convened since 1614.


          Marie Antoinette was not directly involved with the exile of Parlement, the May Edicts or with the announcement regarding the Estates General. Her primary concern in late 1787 and 1788 was instead the improved health of the Dauphin. He was suffering from tuberculosis, which in his case had twisted and curved his spinal column severely. He was brought to the chteau at Meudon in the hope that its country air would help the young boy recover. Unfortunately, the move did little to alleviate the Dauphin's condition, which gradually continued to deteriorate.


          The queen, however, was present with her daughter, Madame Royale, when Tippu Sahib of Mysore visited Versailles seeking help against the British. More importantly she was instrumental in the recall of Jacques Necker as Finance Minister on August 26, a popular move, even though she herself was worried that the recall would again go against her if Necker was unsuccessful in reforming the country's finances.


          Her prediction began to come true when bread prices began to rise due to the severe 17881789 winter. The Dauphin's condition worsened even more, riots broke out in Paris in April, and on March 26, Louis XVI himself almost died from a fall off the roof.


          "Come, Lonard, dress my hair, I must go like an actress, exhibit myself to a public that may hiss me", the queen quipped to her hairdresser as she prepared for the Mass celebrating the return of the Estates General on May 4, 1789. She knew that her rival, the duc d'Orlans, who had given money and bread to the people during the winter, would be popularly acclaimed by the crowd much to her detriment. The Estates General convened the next day.


          During the month of May, as the Estates General began to fracture between the democratic Third Estate, consisting of the bourgeoisie and radical nobility, and the royalist nobility of the Second Estate, while the king's brothers began to become more hardline. Despite these developments, the queen could only think about her son, the dying Dauphin, who finally passed away at Meudon, with the queen at his side, on June 4. His death, which would have normally been nationally mourned, was virtually ignored by the French people, who were instead preparing for the next meeting of the Estates General and a hopeful resolution to the bread crisis. As the Third Estate declared itself a National Assembly and took the Tennis Court Oath, and others listened to rumors that the queen wished to bathe in their blood, Marie Antoinette went into mourning for her eldest son.


          


          July 17891792: The French Revolution
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          The situation began to escalate violently in July as the National Assembly began to demand more rights, and Louis XVI began to push back with efforts to suppress the Third Estate. Then, on July 11, Necker was dismissed. Paris was besieged by riots at the news, which culminated in the famous Storming of the Bastille on July 14.


          In the weeks that followed, many of the most conservative, reactionary royalists, including the comte d'Artois and the duchesse de Polignac, fled France for fear of assassination. Marie Antoinette, whose life was the most in danger, stayed behind in order to help the king promote stability, even as his power was gradually being taken away by the National Constituent Assembly, which now ruled Paris and was conscripting men to serve in the Garde Nationale.
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          By the end of August, the Declaration of the Rights of Man and of the Citizen (La Dclaration des Droits de l'Homme et du Citoyen) was adopted, which officially created the beginning of a constitutional monarchy in France. Despite this, the king was still required to perform certain court ceremonies, even as the situation in Paris became worse due to a bread shortage in September. In October, a dinner conducted for the royal bodyguards was misrepresented as an orgy of hate against the people by revolutionary newspapers, and on October 5, in the belief that the king and queen were hoarding bread, a bevy of market-women marched on Versailles to demand their voices be heard. The next day, they stormed the palace, killing several bodyguards and threatening Marie Antoinette's life in the process.


          The mob eventually forced the royal family, along with the comte de Provence, his wife and Madame Elisabeth, to move to Paris under the watchful eye of the Garde Nationale. In the city, the king and queen were installed in the Tuileries under lax house arrest. During this limited house arrest, Marie Antoinette conveyed to her friends that she did not intend to involve herself any further in French politics, as everything, whether or not she was involved, would inevitably be attributed to her anyway and she feared the repercussions of further involvement.


          Despite the situation, Marie Antoinette was still required to perform charitable functions and certain religious ceremonies, which she did. Most of her time, however, was dedicated to her children once more.


          Despite her attempts to remain out of the public eye, she was falsely accused in the libelles of having an affair with the commander of the Garde Nationale, the marquis de La Fayette. In reality, she detested the marquis for his liberal tendencies and for being partially responsible for the royal family's earlier forced departure from Versailles.


          Constantly monitored by revolutionary spies within her own household, the queen played little or no part in the writing of the French Constitution of 1791, which greatly weakened the king's authority. She, nevertheless, hoped for a future where her son would still be able to rule, convinced that the violence would soon pass.


          During this time, there were many plots designed to help members of the royal family escape. The queen rejected several because she would not leave on her own without the king. Other opportunities to rescue the family were ultimately frittered away by the indecisive king. Once the king finally did commit to a plan, his indecision played an important role in its poor execution and ultimate failure. In an elaborate attempt to escape from Paris to the royalist stronghold of Montmdy planned by Count Axel von Fersen and the baron de Breteuil, some members of the royal family were to pose as the servants of a wealthy Russian baroness. Initially, the queen rejected the plan because it required her to leave with only her son. She wished instead for the rest of the royal family to accompany her. The king wasted a lot of time deciding upon which members of the family should be included in the venture, what the departure date should be, and the exact path of the route to be used. After many delays, the escape ultimately occurred on June 21, 1791, and was a failure. The entire family was captured twenty-four hours later at Varennes and taken back to Paris within a week.


          The result of the fiasco was a decline in the popularity of both the king and queen. The Jacobin Party successfully exploited the failed escape to advance its radical agenda. Its members called for the end to any type of monarchy in France.


          Though the new constitution was accepted on September 14, Marie Antoinette hoped through the end of 1791 that the distasteful political drift she saw occurring toward representative democracy could be stopped and rolled back. She fervently hoped that the constitution would prove unworkable, and also that her brother, the new Austrian emperor, Leopold II, would find some way to defeat the revolutionaries. However, she was unaware that Leopold was more interested in taking advantage of France's state of chaos for the benefit of Austria than in helping either his sister or her family.
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          The result of Leopold's aggressive tendencies, and those of his son Francis II, who succeeded him in March, was that France declared war on Austria on April 20, 1792. This caused the queen to be viewed as an enemy, even though she was personally against Austrian claims on French lands. The situation became compounded in the summer when French armies were continually being defeated by the Austrians and the king was vetoing several measures that would have restricted his power even further. During this time, due to her husband's political activities, Marie-Antoinette received the nickname of "Madame Veto".


          On June 20, a mob broke into the Tuileries and demanded the king wear the tricolor to show his loyalty to France. On July 31, the king's unpopularity was so great that the Legislative Assembly officially suspended his power with the words, "Louis XVI is no longer the King of the French".


          The vulnerability of the deposed king was exposed on August 10, when a clash between Swiss Guards and republican forces forced the royal family to take refuge with the Legislative Assembly. Several hundred Swiss Guards died in the fighting. The royal family was imprisoned in the tower of the Temple in the Marais on August 13, under conditions considerably harsher than their previous confinement in the Tuileries.


          A week later, many of the royal family's attendants, among them the princesse de Lamballe, were taken in for interrogation by the Paris Commune. Transferred to the La Force prison, the princesse de Lamballe was one of the victims of the September Massacres, savagely killed on September 3, her head affixed on a pike that was marched around the city. Although Marie Antoinette did not see the head of her dear friend, it was paraded outside of her prison window. She fainted upon learning about the gruesome end that had befallen her former companion.


          On September 21, the monarchy was officially ended, and the National Convention was installed as the legal authority of France. The royal family was re-styled as the non-royal " Capets" Preparations for trying the king in a court of law began.


          Charged with undermining the First French Republic, Louis was separated from his family and tried in December. He was found guilty by the Convention, led by the Jacobins who rejected the idea of keeping him as a hostage. However, the sentence would not come until a month later, when he was condemned to execution by guillotine.


          [bookmark: 1793:_.22Widow_Capet.22_and_death]


          1793: "Widow Capet" and death
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          Louis was executed on January 21, 1793, at the age of thirty-eight. The result was that the "Widow Capet", as the former queen was called after the death of her husband, plunged into deep mourning; she refused to eat or take any exercise. Nor did she proclaim her son as Louis XVII, unlike the comte de Provence, who in exile proclaimed himself regent for the boy. Her health rapidly deteriorated in the following months. By this time she suffered from tuberculosis and possibly uterine cancer, which caused her to hemorrhage frequently.


          Despite her condition, the debate as to her fate was the central question of the National Convention after Louis's death. There were those who had been advocating her death for some time, while some had the idea of exchanging her for French prisoners of war or for a ransom from the Holy Roman Emperor. Thomas Paine advocated exile to America. Starting in April, however, a Committee of Public Safety was formed, and men such as Jacques Hbert were beginning to call for Antoinette's trial; by the end of May, the Girondins had been chased out of power and arrested. Other calls were made to "retrain" the Dauphin, to make him more pliant to revolutionary ideas. This was carried out when Louis Charles was separated from Antoinette on July 3, and given to the care of a cobbler. On August 1, she herself was taken out of the Tower and entered into the Conciergerie as Prisoner No. 280. Despite various attempts to get her out, such as the Carnation Plot in September, Marie Antoinette refused when the plots for her escape were brought to her attention.
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          She was finally tried by the Revolutionary Tribunal on October 14. Unlike the king, who had been given time to prepare a defense, the queen's trial was far more of a sham, considering the time she was given (less than one day) and the Jacobin's misogynistic view of women in general. Among the things she was accused of (most, if not all, the accusations were untrue and probably lifted from rumors begun by libelles) included orchestrating orgies in Versailles, sending millions of livres of treasury money to Austria, plotting to kill the duc d'Orlans, declaring her son to be the new king of France and orchestrating the massacre of the Swiss Guards in 1792.


          The most serious charge, however, was that she sexually abused her son. This was according to Louis Charles, who, through his coaching by Hbert and his guardian, accused his mother. The accusation caused Marie Antoinette to protest so emotionally that the women present in the courtroom  the market women who had stormed the palace for her entrails in 1789  ironically also began to support her. However, in reality the outcome of the trial had already been decided by the Committee of Public Safety around the time the Carnation Plot was uncovered, and she was declared guilty of treason in the early morning of October 16, after two days of proceedings. She was executed later that day, at 12:15 pm  dressed as an ordinary French housewife  two and a half weeks before her thirty-eighth birthday. Her body was thrown in an unmarked grave in the former La Madeleine cemetery (closed in 1794). Both her body and that of Louis XVI were exhumed on January 18, 1815. Proper Christian burial of the royal remains took place three days later, on January 21, in the necropolis of French Kings at St. Denis Basilica.
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          Legacy


          As were many people and events involved with the French Revolution, Marie-Antoinette's life and role in the great social-political conflict were contingent upon many factors. Many have speculated as to how influential she actually was on the direction and nature that the revolution eventually took. In light of the varying contingencies surrounding her life that made her a hated and despised figure in the eyes of the revolutionaries, it is interesting to note that during her tenure as Queen of France, these factors caused her to be viewed as a genuine model of the old regime, perhaps even more so than her husband, the king. Due to her frivolous spending and indulgent royal lifestyle, as well as her well-known desire to benefit the Austrian empire with her legislation as queen, her caring, motherly nature was overshadowed, and revolutionaries only saw her as an obstruction to the Revolution.


          The view on Marie Antoinette's role in French history has varied widely throughout the years. Even during her life, she was both a popular icon of goodness and a symbol of everything wrong with the French monarchy, the latter being a view that has persisted to this day far stronger than the former. However, there are some that would argue that the common historical perspective on Marie Antoinette is that she was yet another tragic victim of the radicalism of the Revolution, rather than a great symbol of French royal inadequacies. This view tends to sympathize with the plight of Marie Antoinette and her family and focus more on the documentation surrounding the last months, weeks, and days prior to her execution, where she is more clearly seen as Marie Antoinette the penitent, caring French mother rather than the defiant Queen of France.


          Some contemporary sources, such as Mary Wollstonecraft and Thomas Jefferson, place the blame of the French Revolution and the subsequent Reign of Terror squarely on Marie Antoinette's shoulders; others, such as those who knew her (her lady-in-waiting Madame Campan and the royal governess, the marquise de Tourzel, among them), focus more on her sweet character and considerable courage in the face of misunderstanding and adversity. Immediately after her death, the picture painted by the libelles of the queen was generally held as the "correct" view of Marie Antoinette for many years, as the news of her execution was received with joy by the French populace, and the libelles themselves did not stop circulating even after her death.


          However, she was also considered to be a martyr by royalists both in and out of France, so much so that the Tower was demolished by Napoleon in order to get rid of all symbols of the oppression of the royal family. The view of the queen as a martyr was a generally held view in the post-Napoleonic era and through the nineteenth century, though publications were still written (such as by the Goncourt brothers in the 1850s) portraying the queen as a frivolous spendthrift who single-handedly ruined France; this view is not widely accepted as accurate by most modern historians, though it is important to note that even the less biased contemporary sources were quick to point out that the queen did have faults which contributed to her condition.


          The end of the nineteenth century brought about some more changes in how the queen was viewed, particularly in light of the (heavily censored) publication of Count Axel Fersen's Journal intime by one of his descendants; theories about a torrid decade-long love affair between queen and count has become an area of debate since then. In particular, the popular theory is that Louis Charles, the second Dauphin (who would ultimately die at the age of 10 from maltreatment) was actually Fersen's child, and that the king was aware of it. Those who argue in favour of this theory point to the words of insiders who knew of the queen's alleged affair and the words of Fersen himself regarding the child's death, which indicate it to be a possibility. Others argue that the queen had a liaison, but that it produced no child; others do not believe that an affair took place at all.


          The twentieth century brought about the recovery of some items that belonged to the queen, thought lost forever, as well as a wave of new biographies, which began to show the queen in a somewhat more sympathetic light; even those that were critical of the queen were more balanced than their eighteenth and nineteenth century predecessors. Public perception was also aided in the twentieth century with the advent of movies based upon biographies of the queen, the most famous of them including the Oscar-nominated 1938 Norma Shearer feature, Marie Antoinette, based upon the 1932 book Marie Antoinette by Stefan Zweig and the 2006 Kirsten Dunst feature based upon the 2001 book Marie Antoinette: The Journey by Lady Antonia Fraser. The latter author's book is considered, by some modern historians, as the most thorough and balanced biography of the queen, though it naturally builds upon earlier biographies, first hand accounts, and even the infamous libelles which destroyed the queen's reputation.


          


          In fiction


          The most famous historical fiction which features Marie Antoinette is the Alexandre Dumas, pre novel Le Chevalier de Maison-Rouge (The Knight of the Red House,) which centers on the Carnation Plot. It is actually the first of a series of six books written by Dumas with Marie Antoinette featured, called the "Marie Antoinette novels", in which the queen is shown in a sympathetic light, particularly during the "Diamond Necklace Affair".


          Some of the more famous historical novels that have portrayed Marie Antoinette in more recent years includes Carrolly Erickson's 2005 novel The Hidden Diary of Marie Antoinette, as well as Elena Maria Vidal's 1998 book Trianon. A 2000 book in the young adult Royal Diaries series is about Marie Antoinette's journey to France as a teenager.


          The two best known movie portrayals of Marie Antoinette have been in the 1938 film directed by W. S. Van Dyke, in which the Norma Shearer played the queen, and the 2006 film directed by Sofia Coppola and starring Kirsten Dunst. The Affair of the Necklace was a 2001 film in which Hilary Swank played Jeanne de Saint-Remy de Valois and Joely Richardson played Marie Antoinette.


          Marie Antoinette is also a central figure in the 1970s Japanese manga The Rose of Versailles/Lady Oscar by Riyoko Ikeda; she is a friend of the main character, Oscar Franois de Jarjayes. It also became an anime series in 1979.
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          Anecdotes


          There are several popularly cited anecdotes from Marie Antoinette's life:


          
            	Seven-year-old Mozart declared he would marry the Archduchess Maria Antonia upon seeing her during his performances at the Laxenburg Palace and Schnbrunn. There is little evidence that he ever said it, though it would have been in character for him; instead, it's documented that he leaped on Empress Maria Theresa's lap and demanded a kiss, which was given.

          


          
            	The queen was a drinker, much like her husband. While the king drank (though not as much as the libelles made out), the queen herself only rarely if ever drank, preferring instead to drink specially-ordered water from Ville d'Avray.

          


          
            	The queen pretended to be a milkmaid on her farm, and personally milked the cows. Most of the produce and dairy products at the Hameau de la Reine were produced at another farm. And, while the queen played peasant parts on stage, she was never known to personally have milked a cow.

          


          
            	The queen's breasts were used as casts for Svres cups made for the Hameau de la Reine to imitate Helen of Troy. This has never been verified by any reliable source.

          


          
            [image: Maria Theresa of Spain: Did she actually say, "Let them eat cake"?]
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            	The queen responded, "Quils mangent de la brioche" (" Let them eat cake)", when she was initially confronted by the poverty of the French people. There are a variety of versions concerning the circumstances under which Marie Antoinette supposedly first said these words (ranging from peasants coming to the gates of Versailles begging for food to her driving through Paris and seeing the condition of the peasants on her own). However, the quote actually comes from the philosopher Jean-Jacques Rousseau, who commented over twenty years before Marie Antoinette's birth that a "certain princess" said it, the supposed princess being Louis XIV's queen, Maria Theresa of Spain. Maria Theresa's quote was, "S'il ait aucun pain, donnez-leur la crote au loin du pt", which roughly translates to, "If there be no bread, give them the crust off of the pt". Though this claim concerning the Spanish princess is also backed up by the comte de Provence, it is unknown if she, or any other French queen, actually ever said it.

          


          
            	Among the people who were charged by the libelles (wrongfully) of a sexual relation with the queen includes the princesse de Lamballe, the duchesse de Polignac, the comte d'Artois, the marquis de La Fayette and the baron de Luzon; ironically enough, the one man who may have had an affair with the queen (Fersen) was never targeted.

          


          
            	Marie Antoinette personally instigated the " Affair of the Diamond Necklace", as she wished to oust the cardinal de Rohan from court. This is also untrue, as she had already successfully managed to shut the cardinal out of most court affairs with the king's cooperation (since the king also disliked Rohan personally), and hence had no reason to want to "destroy" the cardinal. In fact, the cardinal's social ostracism was so complete, the cardinal himself purchased the necklace in a desperate attempt to curry the queen's favour by attempting to give her a necklace she had previously rejected as being too expensive.

          


          
            	Marie Antoinette hated the Cardinal de Rohan because he raped her as a child when he was ambassador to Austria. The cardinal was not sent to Vienna as the French ambassador until 1772, two years after the queen left.

          


          
            	Marie Antoinette poisoned her first son in 1789 because she wanted her younger son with Fersen, Louis Charles, to eventually succeed to the French throne. This is unlikely due to the queen's documented concern for her children, though the paternity of Louis Charles has been disputed due to Fersen's closeness to the queen, as attested by his Journal intime and the testimony of others close to the queen. A sexual liaison at the time of the child's conception between the queen and Fersen seems to have been possible. However, it should be noted that the king himself never publicly disputed Louis Charles' paternity.

          


          
            	The queen stomped on a tricolor cockade in response to the Revolution at a dinner just prior to the March on Versailles. There is again no evidence that the queen actually did this, though it is true that she was highly suspicious of the Revolution and the motivations of its leaders.

          


          
            	Marie Antoinette declared her son the new king after Louis XVI was executed. There is no evidence that the queen, deeply in mourning, actually did this. However, many of the migrs living abroad did, including the comte de Provence, who also proclaimed himself regent for the boy.
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                  Maria Skłodowska-Curie.
                

              
            


            
              	Born

              	November 7, 1867 (1867-11-07)

              Warsaw, Congress Poland
            


            
              	Died

              	July 4, 1934 (aged66)

              Sancellemoz, France

            


            
              	Nationality

              	Polish, French
            


            
              	Fields

              	Physicist and Chemist
            


            
              	Institutions

              	University of Paris
            


            
              	Alma mater

              	University of Paris and ESPCI
            


            
              	Doctoral advisor

              	Henri Becquerel
            


            
              	Doctoral students

              	Andr-Louis Debierne

              Marguerite Catherine Perey
            


            
              	Knownfor

              	Radioactivity
            


            
              	Notable awards

              	Image:Nobel Prize.jpg Nobel Prize in Physics (1903)

              Image:Nobel Prize.jpg Nobel Prize in Chemistry (1911)
            


            
              	
                
                  Notes

                  The only person to win two Nobel Prizes in different science fields. Married Pierre Curie (1895); their children were Irne Joliot-Curie and ve Curie.
                

              
            

          


          Marie Curie (born Maria Skłodowska; November 7, 1867  July 4, 1934) was a physicist and chemist of Polish upbringing and, subsequently, French citizenship. She was a pioneer in the field of radioactivity, the first twice-honored Nobel laureate (and still the only one in two different sciences) and the first female professor at the University of Paris.


          She was born in Warsaw, Congress Poland, Russian Empire, and lived there until she was 24. In 1891 she followed her elder sister to study in Paris, where she obtained her higher degrees and conducted her scientific work. She founded the Curie Institutes in Paris and Warsaw. She was the wife of fellow-Nobel-laureate Pierre Curie and the mother of a third Nobel laureate, Irne Joliot-Curie.


          While an actively loyal French citizen, she never lost her sense of Polish identity. Madame Curie named the first new chemical element that she discovered polonium for her native country.


          


          Life
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          Maria Skłodowska was born in Warsaw to Polish parents, Bronisława and Władysław Skłodowski, both of whom were teachers and instilled in their children a sense of the value of learning. Władysław Skłodowski was a teacher of mathematics and physics.


          Maria was the youngest of five children: Zofia (born 1862), Jzef (1863), Bronisława (1865), Helena (1866) and finally Maria (1867).


          Maria's early years were marked by the death of her sister Zofia (from typhus) and, two years later, the death of her mother (tuberculosis). These events caused her to give up her Roman Catholic religion and become an agnostic.


          From childhood Skłodowska showed an exceptional memory and work ethic, and was known to neglect food and sleep in order to study. At age sixteen she graduated from a Russian liceum at the top of her class, winning a gold medal on completion of her secondary education there.
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          Because she was female, and because of Russian reprisals following the Polish 1863 uprising against Tsarist Russia, Skłodowska was denied admission to a regular university. Her father having lost his savings through bad investments, Maria had to take work as a teacher while attending Warsaw's illegal Polish Floating University. At age 18 she took a post as a governess, where she experienced an unhappy love affair. From her earnings she supported her elder sister Bronisława, who was studying medicine in Paris, on the understanding that Bronisława would in turn later help Maria get an education. Eventually in 1891 Maria went to join her sister in Paris.


          At the University of Paris, Skłodowska studied mathematics, physics and chemistry. (Later, in 1909, she would become that University's first female professor, when she was named to her late husband's chair in physics, which he had held for only a year and a half before his tragic death.) In early 1893 she graduated first in her undergraduate class. A year later, also at the University of Paris, she obtained her master's degree in mathematics. In 1903, under the supervision of Henri Becquerel, she received her DSc from the University of Paris, becoming the first woman in France to complete a doctorate.


          At the University of Paris, also, she met and married Pierre Curie. At the time, Pierre Curie was an instructor in the School of Physics and Chemistry, the cole Suprieure de Physique et de Chimie Industrielles de la Ville de Paris (ESPCI). Skłodowska was a student at the University of Paris, and had begun her scientific career in Paris with an investigation of the magnetic properties of various steels; it was their mutual interest in magnetism that drew Skłodowska and Curie together.
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          Eventually they studied radioactive materials, particularly pitchblende, the ore from which uranium was extracted. By April 1898, Skłodowska-Curie deduced that pitchblende must contain traces of an unknown substance far more radioactive than uranium. In July 1898, Pierre and Marie together published an article announcing the existence of an element which they named polonium, in honour of her native Poland, then still partitioned among three empires. On December 26, 1898, the Curies announced the existence of a second element, which they named radium for its intense radioactivity  a word that they coined.


          Over the course of several years of unceasing work in the most difficult physical conditions, they processed several tons of pitchblende, progressively concentrating the radioactive substances and eventually isolating the chloride salts (refining radium chloride on April 20, 1902). Polonium was not yet isolated at this time.
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              One of Maria Skłodowska-Curie's two Nobel Prize diplomas.
            

          


          In 1903, the Royal Swedish Academy of Sciences awarded Pierre Curie, Marie Curie, and Henri Becquerel the Nobel Prize in Physics, "in recognition of the extraordinary services they have rendered by their joint researches on the radiation phenomena discovered by Professor Henri Becquerel."


          Curie was the first woman to be awarded a Nobel Prize. Eight years later, she received the 1911 Nobel Prize in Chemistry, "in recognition of her services to the advancement of chemistry by the discovery of the elements radium and polonium, by the isolation of radium and the study of the nature and compounds of this remarkable element".


          In an unusual decision, Skłodowska-Curie intentionally refrained from patenting the radium-isolation process so that the scientific community could do research unhindered.


          A month after accepting her 1911 Nobel Prize, she was hospitalized with depression and a kidney ailment.


          Skłodowska-Curie was the first person to win or share two Nobel Prizes. She is one of only two people who have been awarded a Nobel Prize in two different fields, the other being Linus Pauling (Chemistry, Peace). She remains the only woman to have won two Nobel Prizes, and the only person to have won Nobel Prizes in two different science fields. Nevertheless, the French Academy of Sciences refused to abandon its prejudice against women, and she failed by one vote to be elected to membership. (Pierre had been elected to the Academy in 1905.)
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          On April 19, 1906, Pierre was killed in a street accident as he was leaving a publisher's office. He had gone there to review proofs of an article, and found the business closed due to a strike. Heading back across the street in heavy rain, he was struck by a horse-drawn vehicle and fell under its wheels, fracturing his skull. While it has been speculated that he may previously have been weakened by prolonged radiation exposure, it has not been proven that this was the cause of the accident. Marie was devastated by her husband's death.


          She may subsequently have had an affair with physicist Paul Langevin  a married man who had left his wife  which resulted in a press scandal, exploited by her academic opponents. Despite her fame as a scientist working for France, the public's attitude to the scandal tended toward xenophobia.


          Langevin's grandson Michel Langevin later married Skłodowska-Curie's granddaughter, Hlne Joliot.


          During World War I, Skłodowska-Curie pushed for the use of mobile radiography units, which came to be popularly known as petites Curies ("Little Curies"), for the treatment of wounded soldiers. These units were powered using tubes of radium emanation, a colorless, radioactive gas given off by radium, later identified as radon. Skłodowska-Curie personally provided the tubes, derived from the radium she purified. Also, promptly after the war started, she donated her and her husband's gold Nobel Prize medals for the war effort.


          After World War I, in 1921 and again in 1929, Skłodowska-Curie toured the United States, where she was welcomed triumphantly, to raise funds for research on radium. These distractions from her scientific labors, and the attendant publicity, caused her much discomfort but provided resources for her work. Her second American tour succeeded in equipping the Warsaw Radium Institute, founded in 1925, with her sister Bronisława as director.


          In her later years, Skłodowska-Curie headed the Pasteur Institute and a radioactivity laboratory created for her by the University of Paris.
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          Her death near Sallanches, Savoy, in 1934 was from aplastic anaemia, almost certainly due to exposure to radiation, as the damaging effects of ionising radiation were not yet known, and much of her work had been carried out in a shed with no safety measures. She had carried test tubes containing radioactive isotopes in her pocket and stored them in her desk drawer, remarking on the pretty blue-green light the substances gave off in the dark.


          She was interred at the cemetery in Sceaux, where Pierre lay, but sixty years later, in 1995, in honour of their work, the remains of both were transferred to the Panthon in Paris.


          The Curies' elder daughter, Irne Joliot-Curie, won a Nobel Prize for Chemistry in 1935 for discovering that aluminium could be radioactive and emit neutrons when bombarded with alpha rays. The younger daughter, ve Curie, wrote the biography, Madame Curie, after her mother's death.


          


          Prizes


          
            	Nobel Prize in Physics (1903)


            	Davy Medal (1903)


            	Matteucci Medal (1904)


            	Nobel Prize in Chemistry (1911)

          


          


          Tribute


          As one of the most famous female scientists to date, Marie Curie has been an icon in the scientific world and has inspired many tributes and recognitions. In 1995, she was the first and only woman laid to rest under the famous dome of the Panthon, in Paris, on her own merits, alongside her husband. The curie (symbol Ci), a unit of radioactivity, is named in their honour, as is the element with atomic number 96 - curium.


          Skłodowska-Curie's likeness appeared on the Polish late-1980s inflationary 20,000-złoty banknote. Her likeness also appeared on stamps and coins, and on the last French 500- franc note, with her husband, before the franc was made obsolete by the euro.


          Greer Garson and Walter Pidgeon starred in the 1943 U.S. Oscar-nominated film, Madame Curie, based on her life. "Marie Curie" is also the name of a character in a 1988 comedy, Young Einstein, by Yahoo Serious.


          Three radioactive minerals are named after the Curies: curite, sklodowskite, and cuprosklodowskite.


          Pierre and Marie Curie University, the largest science, technology and medicine university in France, and successor institution to the faculty of science at the University of Paris, where she taught, is named in honour of her and Pierre. The university is home to the laboratory where they discovered radium.


          Another school named for her, Marie Curie M.S. 158, in Bayside, New York, specializes in science and technology as does Curie Metropolitan High School, located in the community area of Archer Heights on Chicago's Southwest Side. It has a Technical, Performing Arts and IB program.


          In 2007, the Pierre Curie Paris Mtro station was renamed the " Pierre et Marie Curie" station.


          The Maria Skłodowska-Curie Medallion, a stained-glass panel created by Jozef C. Mazur, may be found at the University at Buffalo Polish Room.


          A KLM McDonnell Douglas MD-11 (registration PH-KCC) is named in her honour.


          


          Fiction


          
            	Olov Enquist, Per. The Book about Blanche and Marie. ISBN 1-58567-668-3. a fictionalized account of relationships among Curie, JM Charcot and Blanche Wittman
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              Mario in Super Mario Galaxy
            


            
              	Game series

              	Mario
            


            
              	First game

              	Donkey Kong as "Jumpman"
            


            
              	Created by

              	Shigeru Miyamoto
            


            
              	Designed by

              	Shigeru Miyamoto (Donkey Kong)

              Yoichi Kotabe (Super Mario Bros. series)

              Shigefumi Hino (Super Mario World)
            


            
              	Voiced by (English)

              	Video games

              Ronald B. Ruben (1991-1997)

              Mark Graue (1994)

              Charles Martinet (1995-present)

              Television

              Peter Cullen (1983-1985)

              "Captain" Lou Albano (1989-1990)

              Walker Boone (1990-1991)
            


            
              	Voiced by ( Japanese)

              	Video games

              Charles Martinet (1995-present)

              Anime

              Toru Furuya (1986)
            


            
              	Live action actor(s)

              	"Captain" Lou Albano ( The Super Mario Bros. Super Show)

              Bob Hoskins ( Super Mario Bros. The Movie)

              Takashi Okamura (Hot Mario Bros.)
            

          


          Mario (マリオ, Mario ?) is a fictional character created by game designer Shigeru Miyamoto who serves as Nintendo's mascot. He is arguably the most recognizable video game character of all time. Mario has appeared in over 200 video games since his creation. Though originally only appearing in platforming games, currently Mario appears in many genres of games, such as racing games, puzzle games, role-playing games, fighting games, sports games, and many others.


          Mario is depicted as a short, pudgy, Italian plumber who lives in the Mushroom Kingdom, where he is regarded as a hero; he is best known for constantly thwarting the plans of the evil King Bowser to kidnap Princess Peach and subjugate the Mushroom Kingdom. He is well known for his plucky personality, enthusiasm and spirit in the face of enemies, unexpected physical agility, cooperation with his brother, Luigi, and his close relationship with Princess Peach whom he has repeatedly saved. He has an evil doppelgnger by the name of Wario.


          As Nintendo's mascot, Mario is one of the most famous characters in video game history, and his image has become synonymous with video games. Mario games, as a whole, have sold more than 285 million units, making the Mario series the best-selling video game series of all time. Outside of the platformers with which he is traditionally associated, Mario has appeared in video games in different genres, including the Mario Kart racing series, Nintendo's arcade sports games (such as the Mario Tennis and Mario Golf series), and Nintendo's series of Mario role-playing games (including Super Mario RPG: Legend of the Seven Stars, Paper Mario, Paper Mario: The Thousand-Year Door, Super Paper Mario, and Mario & Luigi: Superstar Saga and its sequel, Mario & Luigi: Partners in Time). Outside the original games, television shows, film and comics, he spawned a line of licensed merchandise.


          


          Conception and creation


          Mario first appeared in the arcade game Donkey Kong as a character named "Jumpman" according to Nintendo of America. In Japan he was known as "Mr. Video Game". Since the Japanese name was not properly communicated to the American branch, Nintendo of America named him Mario after Mario Segali, who closely resembled the character. Segali was the landlord of Nintendo of America's office, and once barged in on a meeting to demand an overdue rent payment.


          The name stuck, and the game was surprisingly successful. Mario later paired with his brother Luigi in another arcade game entitled Mario Bros. When the Nintendo Entertainment System was released, Super Mario Bros. was the launch title for it with Mario as the protagonist.


          With limited pixels and colors of the 8-bit NES, the games' programmers could not animate Mario's movement without making his arms "disappear". Making his shirt a solid colour and giving him overalls fixed this. They also did not have the space to give him a mouth or ears, and they could not animate hair, which resulted in Mario getting a moustache, sideburns, and a cap to bypass these problems. Mario's creator, Shigeru Miyamoto, has stated when interviewed that Mario wears a cap because he finds it difficult to draw hair. Mario is currently voiced by Charles Martinet, who also voices Luigi, both their evil counterparts, Wario, Waluigi and other characters such as Toadsworth.


          Mario has taken on the role of Nintendo's mascot and has since been extensively merchandised. Mario's major rival was Sega mascot Sonic the Hedgehog who debuted in 1991. The two mascots competed head-to-head for nearly a decade afterwards, until around 2001 when Sonic Adventure 2: Battle showed up on a Nintendo console due to Sega's new third party status, ending a lengthy rivalry. Mario and Sonic officially appeared together in a crossover sports game, Mario & Sonic at the Olympic Games, and are together again in Nintendo's Super Smash Bros. Brawl.


          


          Appearances


          


          Mario made his debut in the arcade game Donkey Kong in 1981. In Donkey Kong Junior in 1982, he was the villain, and in the ending cinematic, he is knocked out (although he is not dead because he is in future games). The games were so successful that he carried over into an arcade spin-off, Mario Bros. in 1983, which boasted a simultaneous two-player mode and introduced his taller yet younger brother Luigi. His next appearance was in Super Mario Bros. for the Nintendo Entertainment System (NES).


          Overall, Mario games have sold more then 200 million copies worldwide, with Super Mario Bros. 3 holding the record for most copies of a non pack-in video game sold, selling well over 18 million copies. Mario and his friends also appeared in the later Game & Watch games. Mario has explored almost every genre of video games. Aside from action platformers, he has starred in puzzle games, racing games, sports games, fighting games, role-playing games, and even educational games.


          Apart from his platform-game appearances, Mario has appeared in many other games, and has made guest appearances in non-Mario games, such as in Mike Tyson's Punch-Out!! where he is a referee. Apart from these guest appearances, Mario has appeared in non-platform games as the protagonist of other successful series, such as the Super Smash Bros. series. These games are published by Nintendo, but developed by another company, such as Hudson Soft or Camelot Software Planning. Mario has even appeared as a playable character in NBA Street V3 and SSX On Tour, both from Electronic Arts. In some appearances, he is not an in-game character at all: in The Legend of Zelda: A Link To The Past, Mario appeared on a portrait (as well as in Ocarina of Time), and in Metal Gear Solid: The Twin Snakes he, along with Yoshi, appears as a small statue.


          After the relatively unknown Game & Watch title Mario Bombs Away, Mario's first non-platformer game was released in 1990. Dr. Mario's gameplay was similar to Tetris, which was later ported to nearly all of Nintendo's consoles. Mario was later used in other genres; two examples include the educational game Mario Paint, which appeared in 1992 for the Super Nintendo Entertainment System, and Mario Pinball Land for the Game Boy Advance. 1996's Super Mario RPG: Legend of the Seven Stars for the Super Nintendo Entertainment System marked Mario's first role-playing game, since then, five role-playing games have followed: Paper Mario for the Nintendo 64, Mario & Luigi: Superstar Saga for the Game Boy Advance, Paper Mario: The Thousand-Year Door for the Nintendo GameCube, Mario & Luigi: Partners in Time for the Nintendo DS, and Super Paper Mario for the Wii. Outside of the platformers with which he is traditionally associated, Mario has appeared in more sport-oriented video games, such as Mario Superstar Baseball and Super Mario Strikers series.


          Mario's multiplayer games represent a more important sub-range of Mario games. The Mario Kart franchise began with 1992's Super Mario Kart for the Super Nintendo Entertainment System, and still continues to be the most successful and longest-running kart-racing franchise today, having sold over 30 million copies worldwide. Apart from racing, the Camelot sports game franchises Mario Golf and Mario Tennis also feature Mario's visage. In 1999, the Hudson-designed video game series Mario Party was began on the Nintendo 64 platform. The games revolve around a set of mini-games and is playable for up to four players, with the most recent incarnations being Mario Party 8, which was released in May 2007 in the U.S. for the Wii; and Mario Party DS, which was released in November 2007.


          The The Super Mario Bros. Super Show! TV series and the live-action movie loosely based on the video game series called Super Mario Bros. brought the character into the TV and film entertainment realms. The show starred "Captain" Lou Albano as Mario, and the movie starred Bob Hoskins. Outside the original games, television shows, film and comics, he has spawned a line of licensed merchandise and made appearances in popular culture. The Nintendo Comics System series, along with the Nintendo Adventure Books, were created as well.



          


          Characteristics


          Mario was originally portrayed as a two-dimensional sprite, but in later games he is a three-dimensional, polygonal model. He is depicted as a 155cm portly plumber who lives in the fictional land of Mushroom Kingdom. He is the older, shorter brother of Luigi, and they are both Italian plumbers. In the television series, Mario and Luigi hail from Brooklyn, although Super Mario World 2: Yoshi's Island implies he was born in the Mushroom Kingdom.


          


          Physical appearance


          Mario's basic appearance has changed little over the years. He is consistently portrayed as a short, stubby man wearing a hat with an 'M' on it, brown hair, black moustache, an abnormally large and bulbous nose, white gloves, and denim overalls. In most appearances, Mario wears a red hat and shirt with blue overalls. However in the original Super Mario Bros video game, Mario wears a brown shirt and red overalls.


          Mario's outfit often changes to suit the game. For example, in Super Mario Strikers soccer game, Mario wears a football kit as opposed to overalls, and in Super Mario Sunshine, a game with multiple tropical themes, the character wears a red T-shirt and can optionally put on sunglasses and a Hawaiian-style shirt. In some games, Mario can transform into different forms, each with a different costume.


          


          Personality


          Mario is portrayed in games and other media as being a kind-hearted and brave hero with archetypically heroic aspects, with a love of pasta and pizza. Mario's cheerful personality is reflected in his high pitched voice. Since Mario's Game Gallery, it has been provided by Charles Martinet. In the games, although he largely speaks in English with a thick Italian accent, he has been known to sporadically break into Italian. In other media portrayals, he has carried a more Brooklyn-styled accent. Mario's speech is usually limited to short phrases like: "Okey dokey!", "Woohoo!", "Let's a-go!", "It's-a me! Mario!", and more, though in the Mario sports titles however, he has full speech capabilities. However besides these short phrases, Mario never makes any conversation in any official games, leaving the talking to other characters. He does however speak fully in the DiC animated cartoons and the anime series.


          


          Occupation and hobbies


          Mario's given occupation is that of being a plumber. With the exceptions of Mario & Luigi: Superstar Saga and the original Mario Bros., he is almost never seen carrying out his occupation in the games. Pipes have, however, remained a mode of transportation. Mario was most often seen plumbing during the animated series. He was very knowledgeable about tools and fixing pipes in the movie. In the original Donkey Kong games however, when Mario was called Jumpman, he was in fact a carpenter.


          Beginning with the Dr. Mario series of puzzle games, which first debuted in 1990, Mario has been occasionally depicted as a medical physician as well. In 2001, Mario appeared in Dr. Mario 64, an updated version of the original puzzle game. Mario was in doctor form as a secret character in the Nintendo GameCube game Super Smash Bros. Melee, and in another updated version of the original, Dr. Mario Virus Buster for WiiWare. In the Game Boy title Mario's Picross, Mario was even depicted as an archaeologist.


          His most time-consuming activity seems to be saving Princess Peach, the Mushroom Kingdom, and purging villains, such as Bowser, from various kingdoms. As seen through character interactions in his role-playing games, Mario has achieved a level of fame among the kingdoms' populations due to his heroic deeds, as shown in Mario & Luigi: Superstar Saga, where they are referred to as "superstars", or celebrities.


          The installment Mario vs. Donkey Kong 2: March of the Minis revealed that Mario has a toy-making company that earns him income.


          


          Relationships


          Ever since his first game, Mario usually has the role of saving the damsel in distress. Originally, he had to rescue his girlfriend Pauline in Donkey Kong from the clutches of Donkey Kong. Pauline did not last long as a character and was soon replaced by new damsel-in-distress, Princess Peach, in Super Mario Bros. (she was initially referred to as "Princess Toadstool" or simply "the Princess" in English-speaking territories until 1993, when Yoshi's Safari debuted, even though the name was not widely used until Super Mario 64 was released three years later.) Pauline returned in the Game Boy remake of Donkey Kong in 1994, and later Mario vs. Donkey Kong 2: March of the Minis in 2006, although the character is now described as "Mario's friend."


          Mario has rescued Princess Peach multiple times since Super Mario Bros., often receiving a kiss as a reward. Although the true nature of their relationship is never revealed (as is typical of most characters in the Mario series), there is evidently a mutual affection between the two characters.


          Bowser is Mario's archrival. However, the two will often reconcile and work together when they need to find a solution together, like in Super Mario RPG and Super Paper Mario.


          Luigi is Mario's younger brother. He usually is a companion on many of Mario's adventures and is the character that players play as in two-player sessions of many of the video games. His demeanor is sometimes that of a "scaredy cat" who sets off to help Mario but instead needs rescuing himself, though he has also had to rescue Mario occasionally as displayed in Mario is Missing and Luigi's Mansion. Yoshi the dinosaur is another one of Mario's closest friends.


          Mario rescued Princess Daisy in Super Mario Land for the Game Boy. There is no way to prove they were interested in each other, considering the fact they do not share chemistry in Mario Superstar Baseball. Although Daisy kissed him this was done probably to keep a classic Mario ending. In Super Smash Bros. Melee, the text explaining Princess Daisy's trophy states that "after her appearance in Mario Golf (this appears to be a trophy error, possibly referring to NES Open Tournament Golf or its Famicom release Mario Open Golf), some gossips portrayed her as Luigi's answer to Mario's Peach", although Luigi and Daisy were previously paired as a romantic couple in the live-action Super Mario Bros movie.


          Super Mario Land 2: 6 Golden Coins for the Game Boy saw the arrival of Wario, Mario's demented and greedy doppelgnger. Though there is no tangible relationship between the two, Wario was once referred to as Mario's cousin in Nintendo Power. Wario is designed to act, in a way, as an anti-Mario.


          


          Baby Mario


          Baby Mario (Birthday: March 14) is the infant version of Mario. He first appeared in Super Mario World 2: Yoshi's Island, released in 1995 for the Super Nintendo Entertainment System, and has appeared in several titles since. Baby Mario has often appeared in Nintendo-sports titles, such as Mario Golf, Mario Tennis, Mario Superstar Baseball and Mario Kart: Double Dash!!. Strangely, these games implied that Mario and Baby Mario are separate characters, but those games are considered to be outside the continuity of the main Mario series. More recently, he has appeared in Mario & Luigi: Partners in Time, in which Baby Mario appeared via time travel, which could explain the separation of the two characters. Like the older Mario, Baby Mario is voiced by Charles Martinet.


          


          Abilities


          


          During the development of Donkey Kong, Mario was known simply as "Jumpman", named for his keen ability to jump exceptional heights. This ability is still described as Mario's greatest talent in most forms of media in which he is portrayed, and jumpingboth to access different areas of a level and as an offensive moveremains a core element of gameplay in most Mario games, especially in the Super Mario Bros. series.


          Mario's most commonly portrayed form of attack is jumping to stomp on the heads of enemies, first employed in Mario Bros. (but his main attack in this game was to hit the floor underneath the enemy, flipping them up-side-down) but better known from the later Super Mario Bros. game and its sequels. This jump-stomp move may entirely crush smaller enemies on the stage, and usually deals damage to larger ones, sometimes causing secondary effects as well. Most notably, this attack often enables Mario to knock the turtle-like Koopa Troopas back into their shells, which may slide across the stage, damaging other enemies, or Mario. Jumping remains a core element of gameplay in most Mario games, especially in the platform games.Mario also possesses super-human strength, being able to lift, carry, and throw the Super Mario 64's first boss, King Bob-Omb, who was much larger than him.


          Beyond this core mechanic, subsequent games have elaborated on Mario's jumping-related abilities. Super Mario World added the ability to spin-jump, which allows Mario to break blocks beneath him. Later, the Game Boy remake of Donkey Kong allowed Mario to jump higher with consecutive jumps, and perform a back-flip. Super Mario 64 gave Mario a variety of jumps, such as a sideways somersault, a ground pound, and the "Wall Kick," which allowed him to propel himself to higher heights by kicking off walls.


          


          Power-Ups


          Mario makes use of a wide array of items in most games in which he appears that give him special powers. The most prominent of these is the "Super Mushroom", which allows Mario to grow to twice his size, becoming the eponymous "Super Mario," and can sustain damage before shrinking back down to "regular" Mario. Additionally, collecting a "Fire Flower" transforms Mario into "Fire Mario" and allows him to throw fireballs at enemies, and a "Starman" renders Mario temporarily impervious to harm.


          A recurring theme in the Super Mario series' power-ups is the fact that many items give Mario a semi-animal appearance, sometimes related to the item depiction itself, e.g. Super Mario 3's Frog Suit that turns Mario into a frog and Super Mario Land 2's Power Carrot that transforms Mario into a rabbit. Other times the item may not be related to the power at all, e.g. the Raccoon Leaf that gives him raccoon ears, a tail, and the power of flight. Other power-ups are more practical; in Super Mario World, the Cape allows Mario to fly and glide, and a balloon in a later game in the series allows similar effects. New Super Mario Bros. introduced other types of Mushroom power-ups, such as the "Mega Mushroom," which causes Mario to grow to screen-filling proportions, and the Mini Mushroom that makes him shrink into a very small size.


          When Mario reached the three dimensional format, Super Mario 64 introduced a feature that made Mario take extra damage without his signature hat on; in addition to this, different types of caps granted powers of flight, invincibility, and invisibility. Along with these basic features, caps gave more practical abilities as well. For example, the Metal cap allowed Mario to sink to sea floors and the Invisibility cap allowed him to walk through thin surfaces such as iron grates.


          Super Mario Sunshine supplied only a few power-ups with the same theme: water. He is granted a F.L.U.D.D. (Flash Liquidizing Ultra Dousing Device) pack that performs his primary form of attack which was squirting strange paint and enemies with water, aptly named the Squirt Nozzle. He has 3 other expansion packs including the Hover Nozzle, which (as its name suggests) allows him to hover relatively short distances in lieu of the long jump, the Turbo Nozzle, allowing him to traverse faster and break through certain barriers, and the Rocket Nozzle which charges water up, then blasts Mario a great distance into the air.


          


          Super Mario Galaxy introduced several new power-ups along with a few classic items re-imagined. These included the Bee Shroom, which allowed him to float short distances and stick to certain surfaces; the Boo Shroom, which made him capable of floating as well as traveling through walls; the Life Shroom, which gave him 3 more life wedges; the Rainbow Star, granting him brief invincibility; the Fire Flower, which made its 3-D platforming debut; and the Ice Flower which allowed him to solidify water, granting him access and mobility to otherwise unreachable or deadly locations. A hidden powerup is the Flight Star, which allowed Mario temporary flight.


          Although Mario is not usually portrayed using conventional weapons in games, one exception is the use of hammers in numerous games, such as Super Mario Bros. 3, the original Donkey Kong, and Super Mario RPG. Said hammers are used offensively and for other actions, like switch activation and solving puzzles. He will oftentimes pick up and toss various projectiles around him however, starting in Super Mario Bros. 2. He will toss items such as vegetables, giant blocks, and bob-ombs, to name a few.


          


          Reception and legacy
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          As Nintendo's mascot, Mario is considered to be the most famous character in video game history. The Mario series of video games has sold more than 200 million copies, making it the best-selling video game franchise of all time. Mario was one of the first video game character inductees at the Walk of Game in 2005, alongside Link and Sonic the Hedgehog. Mario was the first video game character to be honored with a wax figure in the legendary Hollywood Wax Museum in 2003. In 1990, a national survey found that Mario was more recognizable to children in the world than Mickey Mouse.


          Since his creation, Mario has established himself as a pop culture icon having starred in numerous television shows, comic books, and in a feature film. He has appeared on lunch boxes, t-shirts, magazines, commercials, in candy form, on Shampoo bottles, cereal, badges, and as a plush toy. Nintendo of Japan produced a 60-minute anime feature starring Mario and his friends in 1986, although this film has never been released outside of Japan. The animated series The Super Mario Bros. Super Show featured a live-action series of skits starring former WWF manager "Captain" Lou Albano as Mario and Danny Wells as Luigi. There was even a book series, the Nintendo Adventure Books. In 2005, Jonathan Mann even wrote an opera based on the character, and performed The Mario Opera at the California Institute of the Arts.
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          Marcus Antonius (in latin: MANTONIVSMFMN) (c. January 14, 83 BC August 1, 30 BC), known in English as Mark Antony, was a Roman politician and General. He was an important supporter of Gaius Julius Caesar as a military commander and administrator, being the son of one of Caesar's paternal cousins. After Caesar's assassination, Antony formed an official political alliance with Octavian (Augustus) and Marcus Aemilius Lepidus, known to historians today as the Second Triumvirate.


          The triumvirate broke up in 33BC. Disagreement between Octavian and Antony erupted into civil war, the Final War of the Roman Republic, in 31BC. Antony was defeated by Octavian at the naval Battle of Actium, and in a brief land battle at Alexandria. He committed suicide, and his lover, the Queen Cleopatra of Egypt, killed herself shortly thereafter.


          


          Early life


          Antony was born in Rome, around 83 BC. His father was his namesake and died at a young age. His mother, Julia Antonia, was a cousin of Caesar. Marcus and his brothers eventually acquired a stepfather when their mother married Publius Cornelius Lentulus (Sura), a politician involved in and executed during the Catiline Conspiracy of 63 BC.


          Antony's early life was characterized by a lack of parental guidance. According to historians like Plutarch, he spent his teenage years wandering the streets of Rome with his brothers and friends, Publius Clodius Pulcher among them. The connection was eventually severed by a disagreement arising from his relations with Clodius's wife, Fulvia. While they were friends, they embarked on a rather wild life, frequenting gambling houses, drinking too much, and involving themselves in scandalous love affairs. Plutarch mentions the rumor that before Antony reached 20 years of age, he was already indebted to the sum of 250 talents.


          After this period of recklessness, Antony fled to Greece to escape his creditors and to study rhetoric. After a short time spent in attendance on the philosophers at Athens, he was summoned by Aulus Gabinius, proconsul of Syria, to take part in the campaigns against Aristobulus in Judea, and in support of Ptolemy XII Auletes in Egypt. In the ensuing campaign, he demonstrated his abilities as a cavalry commander and distinguished himself with bravery and courage.


          


          Supporter of Caesar


          In 54 BC, Antony became a member of the staff of Caesar's armies in Gaul and early Germany. He again proved to be a competent military leader in the Gallic Wars, but his personality caused instability wherever he went. Antony and Caesar were said to be best of friends. Antony made himself ever available to assist Caesar in carrying out his military campaigns.


          Nevertheless, raised by Caesar's influence to the offices of quaestor, augur, and tribune of the plebians (50BC), he supported the cause of his patron with great energy. Caesar's two proconsular commands, during a period of ten years, were expiring in 50BC, and he wanted to return to Rome for the consular elections. But resistance from the conservative faction of the Roman Senate, led by Pompey, demanded that Caesar resign his proconsulship and the command of his armies before being allowed to seek re-election to the consulship.


          This Caesar would not do, as such an act would at least temporarily render him a private citizen and thereby leave him open to prosecution for his acts while proconsul. It would also place him at the mercy of Pompey's armies. Antony resorted to violence in defending Caesar's decision and in supporting his re-election to the consulship, ending up in his being expelled from the Senate. He left Rome and joined Caesar & his armies at the banks of the Rubicon, the tiny river that marked the southern limit of his proconsular authority. With all hopes of a peaceful solution for the conflict with Pompey gone, Caesar led his armies across the river into Italy and marched on Rome, starting the last Republican civil war. During this time Antony was Caesar's second in command. As proof of Caesar's confidence in him Antony was charged with leading the mighty left wing of the army in all engagements with the legions of General Pompey.
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          When Caesar became dictator, Antony was made Master of the Horse, the dictator's right hand man, and in this capacity he remained in Italy as the peninsula's administrator in 47BC, while Caesar was fighting the last Pompeians, who had taken refuge in the province of Africa. But Antony's skills as administrator were a poor match to those as General, and he seized the opportunity of indulging in the most extravagant excesses, depicted by Cicero in the Philippics. In 46BC he seems to have taken offense because Caesar insisted on payment for the property of Pompey which Antony professedly had purchased, but had in fact simply appropriated. Conflict soon arose, and, as on other occasions, Antony resorted to violence. Hundreds of citizens were killed and Rome herself descended into a state of anarchy. Caesar was most displeased with the whole affair and removed Antony from all political responsibilities. The two men did not see each other for two years. The estrangement was not of long continuance, for we find Antony meeting the dictator at Narbo (45BC) and rejecting the suggestion of Trebonius that he should join in the conspiracy that was already afoot. Reconciliation arrived in 44BC, when Antony was chosen as partner for Caesar's fifth consulship.


          Whatever conflicts existed between the two men, Antony remained faithful to Caesar at all times. On February 15, 44BC, during the Lupercalia festival, Antony publicly offered Caesar a diadem. This was an event fraught with meaning: a diadem was a symbol of a king, and in refusing it, Caesar demonstrated that he did not intend to assume the throne.


          On March 14, 44BC, Antony was alarmed by a talk he had with a Senator named Casca, who told him the gods would make a strike against Caesar in the Roman Forum. Fearing the worst, the next day he went down to warn the dictator but the Liberatores reached Caesar first and he was assassinated on March 15, 44 BC, the date known as the Ides of March. In the turmoil that surrounded the event, Antony escaped Rome dressed as a slave, fearing that the dictator's assassination would be the start of a bloodbath among his supporters. When this did not occur, he soon returned to Rome, discussing a truce with the assassins' faction. For a while, Antony, as consul of the year, seemed to pursue peace and the end of the political tension. Following a speech by Cicero in the Senate, an amnesty was agreed for the assassins.


          Then came the day of Caesar's funeral. As Caesar's ever-present second in command, partner in consulship and cousin, Antony was the natural choice to make the funeral eulogy. In his speech, he sprang his accusations of murder and ensured a permanent breach with the conspirators. Showing a talent for rhetoric and dramatic interpretation, Antony snatched the toga from Caesar's body to show the crowd the stab wounds, pointing at each and naming the authors, publicly shaming them. During the eulogy he also read Caesar's will, which left most of his property to the people of Rome, demonstrating that, contrary to the conspirator's assertions, Caesar had no intention of forming a royal dynasty. Public opinion turned, and that night, the Roman populace attacked the assassins' houses, forcing them to flee for their lives.


          


          Enemy of the state and triumvirate
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          Antony surrounded himself with a bodyguard of Caesar's veterans and forced the senate to transfer to him the province of Cisalpine Gaul, which was then administered by Decimus Junius Brutus Albinus, one of the conspirators. Brutus refused to surrender the province and Antony set out to attack him in October 44BC, besieging him at Mutina. Encouraged by Cicero, the Senate granted Octavian imperium (commanding power), which made his command of troops legal and sent him to relieve the siege, along with Hirtius and Pansa, the consuls for 43 BC. In April 43, Antony's forces were defeated at the Battles of Forum Gallorum and Mutina, forcing Antony to retreat to Transalpine Gaul. However, both consuls were killed, leaving Octavian in sole command of their armies.


          The senate attempted to give command of the consular legions to Decimus Brutus, but Octavian refused to surrender them. In July, an embassy from Octavian entered Rome and demanded that he receive the consulship. When this was refused, he marched on the city with eight legions. He encountered no military opposition and was elected consul with his relative Quintus Pedius as colleague. Meanwhile, Antony formed an alliance with Marcus Aemilius Lepidus, another leading Caesarian.


          When they knew that Marcus Junius Brutus and Gaius Cassius had assembled an army in Greece in order to march on Rome, Antony, Octavian and Lepidus allied together to stop Caesar's assassins. After the battle, a new arrangement was made between the members of the Second Triumvirate: while Octavian returned to Rome, Antony went to Egypt where he allied himself with the Queen Cleopatra, the former lover of Julius Caesar and mother of Caesar's infant son, Caesarion. Lepidus went on to govern Hispania and the province of Africa.


          


          Antony and Cleopatra
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          The Parthian Empire had supported Brutus and Cassius in the civil war, sending forces which fought with them at Philippi; following Antony and Octavian's victory, the Parthians invaded Roman territory, occupying Syria, advancing into Asia Minor and installing Antigonus as puppet king in Judaea to replace the pro-Roman Hyrcanus. Antony sent his general Ventidius to oppose this invasion. Ventidius won a series of victories against the Parthians, killing the crown prince Pacorus and expelling them from the Roman territories they had seized. Antony now planned to retaliate by invading Parthia, and secured an agreement from Octavian to supply him with extra troops for his campaign. With this military purpose on his mind, Antony sailed to Greece with his new wife, where he behaved in a most extravagant manner, assuming the attributes of the Greek god Dionysus (39BC). But the rebellion in Sicily of Sextus Pompeius, the last of the Pompeians, kept the army promised to Antony in Italy. With his plans again disrupted, Antony and Octavian quarreled once more. This time with the help of his wife Octavia (Octavian's sister), a new treaty was signed in Tarentum in 38BC. The triumvirate was renewed for a period of another five years (ending in 33BC) and Octavian promised again to send legions to the East.


          But by now, Antony was skeptical of Octavian's true support of his Parthian cause. Leaving Octavia pregnant with her second child Antonia in Rome, he sailed to Alexandria, where he expected funding from Cleopatra, the mother of his twins. The queen of Egypt lent him the money he needed for the army, and after capturing Jerusalem and surrounding areas in 37 BC, he installed Herod as puppet king of Judaea, replacing the Parthian appointee Antigonus. Antony then invaded Parthian territory with an army of about 100,000 Roman and allied troops but the campaign proved a disaster. After defeats in battle, the desertion of his Armenian allies and his failure to capture Parthian strongholds convinced Antony to retreat, his army was further depleted by the hardships of its retreat through Armenia in the depths of winter, losing more than a quarter of its strength in the course of the campaign.


          Meanwhile, in Rome, the triumvirate was no more. Lepidus was forced to resign after an ill-judged political move. Now in sole power, Octavian was occupied in wooing the traditional Republican aristocracy to his side. He married Livia and started to attack Antony in order to raise himself to power. He argued that Antony was a man of low morals to have left his faithful wife abandoned in Rome with the children to be with the promiscuous queen of Egypt. Antony was accused of everything, but most of all, of "becoming native", an unforgivable crime to the proud Romans. Several times Antony was summoned to Rome, but remained in Alexandria with Cleopatra.
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          Again with Egyptian money, Antony invaded Armenia, this time successfully. In the return, a mock Roman Triumph was celebrated in the streets of Alexandria. The parade through the city was a pastiche of Rome's most important military celebration. For the finale, the whole city was summoned to hear a very important political statement. Surrounded by Cleopatra and her children, Antony was about to put an end to his alliance with Octavian. He distributed kingdoms between his children: Alexander Helios was named king of Armenia, Media and Parthia (which were never conquered by Rome), his twin Selene got Cyrenaica and Libya, and the young Ptolemy Philadelphus was awarded Syria and Cilicia. As for Cleopatra, she was proclaimed Queen of Kings and Queen of Egypt, to rule with Caesarion (Ptolemy XV Caesar, son of Julius Caesar), King of Kings and King of Egypt. Most important of all, Caesarion was declared legitimate son and heir of Caesar. These proclamations were known as the Donations of Alexandria and caused a fatal breach in Antony's relations with Rome.


          Distributing insignificant lands among the children of Cleopatra was not a peace move, but it was not a serious problem either. What did seriously threaten Octavian's political position, however, was the acknowledgment of Caesarion as legitimate and heir to Caesar's name. Octavian's base of power was his link with Caesar through adoption, which granted him much-needed popularity and loyalty of the legions. To see this convenient situation attacked by a child borne by the richest woman in the world was something Octavian could not accept. The triumvirate expired on the last day of 33BC and was not renewed. Another civil war was beginning.
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          During 33 and 32BC, a propaganda war was fought in the political arena of Rome, with accusations flying between sides. Antony (in Egypt) divorced Octavia and accused Octavian of being a social upstart, of usurping power, and of forging the adoption papers by Caesar. Octavian responded with treason charges: of illegally keeping provinces that should be given to other men by lots, as was Rome's tradition, and of starting wars against foreign nations (Armenia and Parthia) without the consent of the Senate. Antony was also held responsible for Sextus Pompeius' execution with no trial. In 32BC, the Senate deprived him of his powers and declared war against Cleopatra. Both consuls (Gnaeus Domitius Ahenobarbus and Gaius Sosius) and a third of the Senate abandoned Rome to meet Antony and Cleopatra in Greece.


          In 31BC, the war started. Octavian's loyal and talented general Marcus Vipsanius Agrippa captured the Greek city and naval port of Methone, loyal to Antony. The enormous popularity of Octavian with the legions secured the defection of the provinces of Cyrenaica and Greece to his side. On September 2, the naval battle of Actium took place. Antony and Cleopatra's navy was destroyed, and they were forced to escape to Egypt with 60 ships.


          Octavian, now close to absolute power, did not intend to give them rest. In August 30BC, assisted by Agrippa, he invaded Egypt. With no other refuge to escape to, Antony committed suicide by stabbing himself with his sword in the mistaken belief that Cleopatra had already done so (30BC). Probably within two weeks following his death, Cleopatra committed suicide. Her servants, Iras and Charmion, also killed themselves, and Caesarion was murdered. Antony's daughters by Octavia were spared, as was his son, Iullus Antonius. But his elder son, Marcus Antonius Antyllus, was killed by Octavian's men while pleading for his life in the Caesarium.


          


          Aftermath and legacy


          When Antony died, Octavian became uncontested ruler of Rome. In the following years, Octavian, who was known as Augustus after 27BC, managed to accumulate in his person all administrative, political, and military offices. When Augustus died in 14 AD, his political powers passed to his adopted son Tiberius; the Roman Principate had begun.


          The rise of Caesar and the subsequent civil war between his two most powerful adherents effectively ended the credibility of the Roman oligarchy as a governing power and ensured that all future power struggles would centre upon which of two (or more) individuals would achieve supreme control of the government, rather than upon an individual in conflict with the Senate. Thus Antony, as Caesar's key adherent and one of the two men around whom power coalesced following his assassination, was one of the three men chiefly responsible for the fall of the Roman Republic.


          


          Antony's marriages and descendants


          Antony had been married in succession to Fadia, Antonia, Fulvia, Octavia and Cleopatra, and left behind him a number of children. Through his daughters by Octavia, he would be ancestor to the Roman Emperors Caligula, Claudius and Nero.


          
            	Marriage to Fadia, a daughter of a freedman. According to Cicero, Fadia bore Antony several children. Nothing is known about Fadia or their children. Cicero is the only Roman source that mentions Antonys first wife.


            	Marriage to first paternal cousin Antonia Hybrida Minor. According to Plutarch Antony threw her out of his house in Rome, because she slept with his friend, the tribune Publius Cornelius Dolabella. This occurred by 47 BC and Antony divorced his wife. By Antonia, he had a daughter

              
                	Antonia, married the wealthy Greek Pythodoros of Tralles

              

            


            	Marriage to Fulvia, by whom he had two sons

              
                	Marcus Antonius Antyllus, executed by Octavian in 30BC


                	Iullus Antonius, married Claudia Marcella Major, daughter of Octavia

              

            


            	Marriage to Octavia Minor, sister of Octavian, later Augustus; they had two daughters

              
                	Antonia Major, married Domitius; grandmother of the Empress Valeria Messalina and the emperor Nero


                	Antonia Minor, married Drusus, the son of Livia; mother of the Emperor Claudius, grandmother of the Emperor Caligula and Empress Agrippina the Younger, great-grandmother of the emperor Nero

              

            


            	Children with the queen Cleopatra of Egypt, the former lover of Julius Caesar

              
                	The twins: Alexander Helios & Selene, Selene married the king Juba II of Numidia and later Mauretania - the queen of Syria, Zenobia of Palmyra is descended from Selene and Juba II


                	Ptolemy Philadelphus

              

            


            	Children by Afrania Silana

              
                	Lucius Afranius Antoninus Creticus


                	Afrania Silana Antonina


                	Marcus Antonius Afranius Silanus Censor

              

            


            	Child by Cornelia Sisenna, wife of M'. Cornelius Scipio Nasica Aemilianus Paullus

              
                	M'Cornelius Scipio Nasica Paullus

              

            


            	Children by Terentiana Varro

              
                	Gn. Antonius Marcellus


                	Antonia Marcella

              

            


            	Children by Servilia Rosciana Caepio

              
                	Op. Antonius Caepio


                	Faust. Antonius Caepio

              

            


            	Children by Scribonia Curia

              
                	Paullus Antonius Curio


                	Antonia Curio


                	Antonilla Curiatilla


                	Antoniana Paulla


                	Cretica Paulla Antonilla

              

            

          


          


          Fictional portrayals


          Fictional works in which the character of Mark Antony plays a central role include:


          
            	William Shakespeare's Julius Caesar and Antony and Cleopatra;

          


          
            	The popular TV series Xena: Warrior Princess;

          


          
            	The TV series Rome (see Mark Antony (character));

          


          
            	The 1963 film Cleopatra;

          


          
            	Colleen McCullough's Masters of Rome series;

          


          
            	The Memoirs of Cleopatra, a novel by Margaret George  May 15, 1997;

          


          
            	Cleopatra VII:Daughter of the Nile, a novel by Kimberly Morgan  January 31, 1998.
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          In economics, a market is a social structure that has emerged more or less spontaneously or has been constructed deliberately by human interaction to enable the exchange of rights (cf. ownership) of services and goods. Markets enable services, firms and products to be evaluated and priced. There are two roles in markets, buyers and sellers. The definition implies that at least three actors are needed for a market to exist; at least one actor, on the one side of the market, who is aware of at least two actors on the other side whose offers can be evaluated in relation to each other. A market allows buyers and sellers to discover information and carry out a voluntary exchange of goods or services. This is commonly done through trade. These trades may be handled a variety of ways, but in small market environments, buyers and sellers typically deal in currency, and goods. In everyday usage, the word "market" may also refer to the location where goods are traded, or in other words, the marketplace.


          



          


          Types of markets
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          Although many markets exist on the traditional sense--such as a flea market--there are various other types of markets and various organizational structures to assist their functions.


          A market can be organized as an auction, as a private electronic market, as a shopping centre, as a complex institution such as a stock market, and as an informal discussion between two individuals.


          In economics, a market that runs under laissez-faire policies is a free market. It is "free" in the sense that the government makes no attempt to intervene through taxes, subsidies, minimum wages, price ceilings, etc. Market prices may be distorted by a seller or sellers with monopoly power, or a buyer with monopsony power. Such price distortions can have an adverse effect on market participant's welfare and reduce the efficiency of market outcomes. Also, the level of organization or negotiation power of buyers, markedly affects the functioning of the market. Markets where price negotiations do not arrive at efficient outcomes for both sides are said to experience market failure.


          Most markets are regulated by state wide laws and regulations. While barter markets exist, most markets use currency or some other form of money.


          Markets of varying types can spontaneously arise whenever a party has interest in a good or service that some other party can provide. Hence there can be a market for cigarettes in correctional facilities, another for chewing gum in a playground, and yet another for contracts for the future delivery of a commodity. There can be black markets, where a good is exchanged illegally and virtual markets, such as eBay, in which buyers and sellers do not physically interact. There can also be markets for goods under a command economy despite pressure to repress them.


          The market can be divided into several types according to various functions. Most investors prefer investing in two markets, the stock markets and the bond markets. NYSE, AMEX, and the NASDAQ are the most common stock markets in the US.
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          Mark Rothko born Marcus Rothkowitz ( Latvian: Marks Rotko); September 25, 1903 February 25, 1970) was a Latvian-born Jewish American painter and printmaker who is classified as an abstract expressionist, although he rejected not only the label but even being called an abstract painter.


          


          Childhood


          Mark Rothko was born in Daugavpils, Latgalia (then part of the Russian Empire). His father Jacob was a pharmacist and an intellectual, who provided his children with a secular and political, rather than religious upbringing. Unlike Jews in most cities of Czarist Russia, those in Daugavpils were spared a violent outbreak of reprisal. In an environment where Jews were often blamed for many of the evils that befell Russia, Rothkos early childhood was plagued with fear, as he witnessed the occasional violence brought down upon Jews by Cossacks attempting to stifle revolutionary uprisings. An image that remained with him throughout his adult life was that of open pits, where Cossacks buried Jews they kidnapped and murdered. Some critics interpret Rothkos later use of rectangular forms as a formal representation of these graves. However, Rothkos memory may be disputed, as no mass executions were said to have been committed in or near Daugavpils during this period.


          Despite Jacobs modest income, the Rothkowitzes were highly educated, and able to speak Russian, Yiddish and Hebrew. Following Jacobs return to Orthodox Judaism, he sent Marcus, his youngest son, to the cheder at age five, where Rothko studied the Talmud. This had the adverse effect of stigmatizing him as an outsider within his own family; his elders were educated in the public school system. As a Jew, the young Marcus was therefore an outsider among outsiders.


          


          Emigration to the U.S.


          Fearing that his sons were about to be drafted into the Czarist army, Jacob decided to emigrate to the United States, following the path of many other Jews who left Daugavpils in the wake of the Cossack purges, including two of his brothers who managed to establish themselves as clothing manufacturers in Portland, Oregon, a common profession among Eastern European immigrants. Marcus remained in Russia with his mother and elder sister Sonia; they joined Jacob and the elder brothers later, arriving at Ellis Island in the winter of 1913, following a 12-day journey at sea. Shortly after their arrival, on March 27, 1914, Jacob died, leaving his family without economic support. One of Marcus great aunts worked as an unskilled laborer and Sonia worked a cash register, while Marcus found employment in one of his uncles warehouses, selling newspapers to employees.


          Marcus started school in America in 1913, quickly accelerating from third to fifth grade, completing the remaining four grades in three years, then graduating to the secondary level which he completed, with honours, at Lincoln High School in Portland, in June of 1921 at the age of seventeen. He picked up his fourth language, English, and became an active member of the Jewish community centre, where he proved adept at political discussions. Like his father, Marcus was liberal and passionate about such issues as workers rights and womens right to contraception. Typical among Jewish liberals, Rothko supported the Russian Revolution yet his political conviction may be described as decorative in the sense that he was never politically engaged.


          Following graduation, he received a scholarship to Yale. The scholarship was based on academic performance, but it has been suggested that Yale only made the scholarship offer in order to lure Marcus' friend, economist Aaron Director. After one year, the scholarship ran out and Marcus was forced to take menial jobs to support his studies.


          Marcus found the WASP Yale community too elitist and racist for his taste; Marcus and Aaron Director started a satirical magazine, The Yale Saturday Evening Pest, which lampooned the schools stuffy, bourgeois attitude. Following his second year, he dropped out, returning only after 46 years to receive an honorary degree.


          


          Artistic apprenticeship


          In the fall of 1923, Rothko found employment in the garment district and took up residence on the Upper West Side. It was while visiting a friend at the Art Students League of New York that he witnessed students sketching a nude model. According to Rothko, this was the beginning of his life as an artist. He was twenty years old and had taken some art classes in high school but his initial experience was far from an immediate calling. Even his self-described "beginning" at the Art Students League of New York is not exactly true, for, two months after he returned to Portland to visit his family, he joined a theatre group run by Clark Gables wife, Josephine Dillon. Whatever his promise as an actor, at 5'10" and a sturdy weight, he did not display looks typically associated with successful commercial actors.


          Returning to New York, Rothko enrolled in the New School of Design, where one of his instructors was the artist Arshile Gorky, probably his first encounter with a member of the avant-garde. That Autumn, he took courses at the Art Students League of New York taught by still-life artist Max Weber, another Russian Jew. It was from Weber that Rothko began to see art as a tool of emotional and religious expression and Rothkos earliest paintings portray a Weberian influence.


          


          Rothko's circle


          Rothko's move to New York provided a fertile atmosphere for the experience of art from all cultures and periods. Modernist painters showed in the New York Galleries, and the citys museums were an invaluable resource for the foster of a budding artists knowledge, experience and skills. Among those early influences were the works of the German Expressionists, the surrealist work of Paul Klee and the paintings of Georges Rouault. In 1928, Rothko had his own showing with a group of young artists at the appropriately named Opportunity Gallery. His paintings covered dark, moody, expressionist interiors as well as urban scenes and were generally well-accepted among critics and peers. Despite some growing success, Rothko still needed to supplement his income, and in 1929, he began giving classes in painting and clay sculpture at the Centre Academy where he remained as teacher until 1952. During this time, he met Adolph Gottlieb, who, along with Barnett Newman, Joseph Solman and John Graham, was part of a group of young artists surrounding the painter Milton Avery, 15 years Rothkos senior. Averys stylized natural scenes, utilizing a rich knowledge of form and color, would be a tremendous influence on Rothko, whose own paintings soon after meeting Avery, began to address similar subject matter and colour, as in Rothkos 1933/34 Bathers, or Beach Scene.


          Rothko, Gottlieb, Newman, Solman, Graham and their mentor Avery, spent considerable time together, vacationing at Lake George and Gloucester, Massachusetts, spending their days painting and their evenings discussing art. During a 1932 visit to Lake George, Rothko met Edith Sachar, a jewelry designer. The two were married on November 12th and maintained, at first, a close and mutually supportive relationship. The following summer, Rothkos first one-man show was held at the Portland Art Museum, consisting mostly of drawings and aquarelles, as well as the works of Rothkos pre-adolescent students from the Centre Academy. His family was unable to understand his decision to be an artist, especially at a time when the Depression was at its all time worst. Having suffered serious financial setbacks, the Rothkoviches were mystified by Rothkos seeming indifference to financial necessity. They felt he was doing his mother a disservice by not finding a more lucrative (and realistic) career.


          


          First one-man show in New York


          Returning to New York, unhampered by his lack of family support, Rothko had his first large one-man show at the Contemporary Arts Gallery, showing 15 oil paintings, mostly portraits, along with some aquarelles and drawings. It was the former that would capture the critics eyes; Rothkos use of rich fields of colors showed a masters touch, and moved beyond the influence of Avery. In late 1935 Rothko joined with Ilya Bolotowsky, Ben-Zion, Adolph Gottlieb, Lou Harris, Ralph Rosenborg, Lou Schankerand Joe Solomon to form " The Ten" (Whitney Ten Dissenters,) whose mission it was (according to a catalog from a 1937 Mercury Gallery show,) "to protest against the reputed equivalence of American painting and literal painting." Rothko was already heading in the direction of his renowned later works. Yet, despite this newfound exploration of colour, Rothko turned his attention to another formal and stylistic innovation, inaugurating a period of surrealist paintings influenced by mythological fables and symbols. This period can be read as a by-product of Rothkos growing reputation among his peers, particularly the Artists Union. Begun in 1937, and including Gottlieb and Soloman, their plan was to create a municipal art gallery to show self-organized group exhibitions. The Artists Union was a cooperative which brought together resources and talent to create an atmosphere of mutual admiration and self-promotion. In 1936, the group had a showing at the Galerie Bonaparte in France and in 1938 a show at the Mercury Gallery, in direct defiance of the Whitney Museums supposed regionalist agenda which the group felt was burdened by outright provincialism. It was also during this period that Rothko found employment, as did many other artists, with the Works Progress Administration, a labor relief agency created under Roosevelts New Deal in response to the economic crisis. As the Depression waned, Rothko continued on in government service, working for TRAP, an agency that employed artists, architects and laborers in the restoration and renovation of public buildings. Avery, DeKooning, Pollock, Reinhardt, David Smith, Louise Nevelson and Rothkos old teacher Arshile Gorky, were also employed by TRAP, including eight of the "Ten."


          


          Development of style


          In 1936, Rothko began writing a book, never completed, about the similarities in the art of children and the work of modern painters. The work of modernists, influenced by primitive art, could be compared to that of children in that "child art," according to Rothko, "transforms itself into primitivism, which is only the child producing a mimicry of himself." In this same manuscript, he observed that "the fact that one usually begins with drawing is already academic. We start with color." The modernist artist, like the child and the primitive whom he is influenced by, expresses an innate feeling for form that is, in the best and most universal work, expressed without mental interference; it is a physical and emotional, non-intellectual experience. Rothko was using fields of color in his aquarelles and city scenes and his subject matter and form was, by this time, decidedly non-intellectual, of formal concern, though the composition betrays a deep intellect. Rothko seemed to have reached an illumination concerning the progression of his later works; however it is to the next period we must turn our attention, before proceeding to the mature, rectangular fields of colour and light that either culminated or self-destructed in the Rothko Chapel.


          This period, between the primitivist and playful urban scenes and aquarelles of the early period and the late, transcendent fields of colour, is one of transition, incorporating elements from both his early and late periods. It is marked by a rich and often complex milieu provoked mostly by two important events in Rothkos life: the onset of World War and his reading of Friedrich Nietzsche.


          


          Artistic maturity


          Rothko separated from his wife, Edith Sachar, in the summer of 1937, following Ediths increased success in the jewelry business. Apparently, he did not enjoy working for his wife and felt both threatened by and jealous of her financial success; Rothko was, by comparison, a financial failure. He and Edith reconciled in the Fall, yet their relationship remained tense. On the 21st of February, Rothko finally became a citizen of the United States, prompted by fears that the growing Nazi influence in Europe might provoke sudden deportation of American Jews. A similar rise of Nazi sympathy in the United States only increased these fears and in January of 1940, Marcus Rothkowitz changed his name to Mark Rothko, as the name "Roth," a common abbreviation, had become, as a result of its commonality, identifiably Jewish. Following the Hitler-Stalin Pact of 1939, Rothko, along with Avery, Gottlieb, and others, left the American Artists Congress in protest of the Congress association with radical communism. In June, he and a number of other artists formed the Federation of Modern Painters and Sculptors. Their agenda was to keep art free from political propaganda.


          


          Inspiration from mythology


          Fearing modern American painting had reached a dead-end, Rothko was intent on exploring subjects other than urban and natural scenes, subjects that would complement his growing concern with form, space and colour. The world crisis of war lent this search an immediacy as did his insistence that the new subject matter be of social impact, able to transcend the confines of current political symbols and values. In his important essay, " The Romantics Were Prompted," published in 1949, Rothko observed that the "archaic artist . . . found it necessary to create a group of intermediaries, monsters, hybrids, gods and demigods" in much the same way that modern man found intermediaries in Fascism and the Communist Party. For Rothko, "without monsters and gods, art cannot enact a drama".


          Rothkos use of mythology as a commentary on current history was by no means novel. Rothko, Gottlieb and Newman read and discussed the works of Freud and Jung, in particular their respective theories concerning dreams and the archetypes of the collective unconscious, and understood mythological symbols as images that refer to themselves, operating in a space of human consciousness that transcends specific history and culture. Rothko later said his artistic approach was "reformed" by his study of the "dramatic themes of myth." He apparently stopped painting altogether for the length of 1940, and read Freuds Interpretation of Dreams and Frazers Golden Bough.


          


          Influence of Nietzsche


          Yet the most crucial book for Rothko in this period would be Friedrich Nietzsches The Birth of Tragedy.


          Rothkos new vision would therefore attempt to address modern mans spiritual and creative mythological requirements and would, as Nietzsche claimed Greek tragedy had, seek to redeem man from the terrors of a mortal life. Modern artistic aims ceased to be Rothkos goal. From this point on, his art would bear as its ultimate aim the burden of relieving modern mans fundamental spiritual emptiness, an emptiness created in part by the lack of a mythology to properly address, as Nietzsche wrote, "the growth of a childs mind and . . . to a mature man his life and struggles" and to provide the aesthetic recognition necessary for the freeing of those unconscious energies previously liberated by the mythological images, symbols and rituals.


          Rothko considered himself a "mythmaker," and proclaimed that the only valid subject matter is that which is tragic. "The exhilarated tragic experience," he wrote, "is for me the only source of art."


          His vision of myth as a replenishing resource for an era of spiritual decay or void was set in motion decades before by Carl Jung, T. S. Eliot, James Joyce and Thomas Mann, among others, but unlike his predecessors, Rothko would, in his late period, develop his philosophy of the tragic ideal into the realm of pure abstraction, thereby questioning the very foundation of mans ability to transform his cradle of imagery into a new set of images, no longer dependent on tribal, archaic and religious mythologies, the very symbols Rothko utilized, not without frustration, during this middle period.


          These paintings contrast barbaric scenes of violence with those of civilized passivity, with imagery drawn primarily from Aeschylus Oresteia trilogy. In his 1942 painting, Omens of the Eagle, the archetypal images of, in Rothkos words, "man, bird, beast and tree . . . merge into a single tragic idea." The bird, an eagle, was not without contemporary historical relevance, as both the United States and Germany (in its claim to inheritance of the Holy Roman Empire) used the eagle as a national symbol. Rothkos cross-cultural, trans-historical reading of myth perfectly addresses the psychological and emotional roots of the symbol, making it universally available to anyone who might wish to see it. A list of the titles from this period is evocative of Rothkos use of the myth: Antigone, Oedipus, The Sacrifice of Iphigenia, Leda, The Furies, Altar of Orpheus. Judeo-Christian imagery is evoked: Gesthamane, The Last Supper, Rites of Lilith; as are Egyptian (Room in Karnak) and Syrian (The Syrian Bull). Soon after the war, Rothko felt his titles were limiting the larger, transcendent aims of his paintings, and so removed them altogether.


          The new paintings were unveiled at a 1942 show at Macys department store in New York. In response to a negative review by the New York Times, Rothko and Gottlieb issued a manifesto (written mainly by Rothko) which stated, in response to the Times critics self-professed "befuddlement" over the new work,


          
            "We favour the simple expression of the complex thought. We are for the large shape because it has the impact of the unequivocal. We wish to reassert the picture plane. We are for flat forms because they destroy illusion and reveal truth."

          


          At the root of Rothko and Gottliebs presentation of archaic forms and symbols as subject matter illuminating modern existence, is the influence of Surrealism, Cubism and abstract art. In 1936, Rothko attended two exhibitions at the Museum of Modern Art, "Cubism and Abstract Art," and "Fantastic Art, Dada and Surrealism.", which greatly influenced his celebrated 1938 Subway Scene.


          In 1942, following the success of shows by Ernst, Mir, Tanguy, and Salvador Dal who had immigrated to the United States because of the war, Surrealism took New York by storm. Rothko and his peers, Gottlieb and Newman, met and discussed art and ideas with these European pioneers (Mondrian, in particular) and began to regard themselves as heirs to the European avant-garde. Their program, of which the new experiments with mythic form is catalyst, was to merge the two European styles of Surrealism and abstraction. As a result, Rothkos work became increasingly abstract; perhaps ironically, Rothko himself described the process as being one toward "clarity." In the Museum of Modern Art, he became fascinated by Matisses Red Room, later attributing to it the source of inspiration for his later abstract paintings.


          


          Break with Surrealism


          On June 13, 1943, Rothko and Edith separated again. Rothko suffered a long depression following their divorce. Thinking a change of scenery might help, Rothko returned to Portland and later traveled to Berkeley, where he met artist Clyfford Still, with whom he began a close friendship. Stills deeply abstract paintings would be of considerable influence on Rothkos later works. In the fall, Rothko returned to New York where he met the collector Peggy Guggenheim and her assistant, Howard Putzel, who convinced Guggenheim to show Rothko in her Art of the Century gallery. In 1944, photographer Aaron Siskind introduced Rothko to Mary Alice Beistle, a 23-year old illustrator of childrens books, and the two fell in love and were married in the spring of 1945. The marriage was considerably happier than his first. Rothkos one-man show at the Guggenheim in late 1945 resulted in few sales (priced between $150 and $750) and less-than-favorable reviews. Sensing that his art was becoming pass and no longer a viable medium for the direction he was moving (stimulated by Stills abstract landscapes of colour), Rothko broke with the Surrealists, explaining:


          "I insist upon the equal existence of the world engendered in the mind and the world engendered by God outside of it. If I have faltered in the use of familiar objects, it is because I refuse to mutilate their appearance for the sake of an action which they are too old to serve, or for which perhaps they had never been intended. I quarrel with surrealists and abstract art only as one quarrels with his father and mother; recognizing the inevitability and function of my roots, but insistent upon my dissent; I, being both they, and an integral completely independent of them."


          Rothko could no longer bring himself to continue interpreting the unconscious symbolism of everyday forms. The experiment had run its course. His future lay with abstraction; in it, Rothko found release from the Surrealist program of the humanist impulse to mere "memory and hallucination." Despite the abandonment of his project as a "Mythomorphic Abstractionist" (as described by Art News), Rothko became primarily identified with his Surrealist works for the remainder of the 1940s. The Whitney Museum included them in their annual exhibit of Contemporary Art from 1943 to 1950. The "Abstract Expressionist" movement was a loose consortium of mostly secular, urban Jews including Rothko and two other artists he was associated with, Gottlieb and Newman. Self-perceived outsiders and intellectuals, they viewed the freedom afforded by Modernism with no small degree of suspicion, interpreting this freedom as a source of suffering as opposed to release.


          His 1945 masterpiece Slow Swirl at Edge of Sea magnificently illustrates Rothkos newfound propensity towards abstraction. Interpreted by many critics as a meditation on Rothkos courtship of his second wife Mell, the painting presents two humanlike forms embraced in a swirling, floating atmosphere of shapes and colors, subtle grays and browns. The rigid rectangular background foreshadows Rothkos later experiments in pure colour. The painting was completed, not coincidentally, the year the Second World War ended.


          


          Multiforms


          1946 saw the creation of Rothkos new "multiform" paintings. In viewing the catalogue raisonn, one finds a gradual metamorphosis from surrealistic, myth-influenced paintings of the early part of the decade to those highly abstract, Clyfford Still-influenced forms of pure colour. The term "multiform" is applied by art critics; it was never utilized by Rothko himself, yet it is an accurate description of these paintings, which, as with his paintings of the later part of the previous decade, are best viewed as a period of transition from that of surrealism to abstraction. Several of them, including No. 18 (1948) and Untitled (also 1948), are masterpieces in their own right. Rothko himself described these paintings as possessing a more organic structure, as self-contained units of human expression. For Rothko, these blurred blocks of various colors, devoid of landscape or human figure, let alone myth and symbol, possessed their own life force. They contained a "breath of life" he found lacking in most figurative painting of the era. This new form seemed filled with possibility, whereas his experimentation with mythological symbolism was, at best, a tired formula, much as he viewed his late 1930s experiments in urban settings. The "multiforms" brought Rothko to a realization of his mature, signature style, the only style Rothko did not fully abandon, perhaps only because he died before he had the chance.


          Earlier that year Rothko spent some time in California following a brief resurgence of interest among Californians in his Surrealist paintings. He found work teaching at the California School of Fine Art and while there encountered the work of Clyfford Still. Rothko, in the middle of a crucial period of transition, was impressed by Stills abstract fields of colour, influenced in part by the landscapes of Stills native North Dakota. In 1947, during a subsequent semester teaching at the School of Fine Art, Rothko and Still flirted with the idea of founding their own curriculum; they would realize this idea the following year in New York. Named "The Subjects of the Artists School," they employed David Hare and Robert Motherwell, among others. Though it would fold the same year, the school was the centre of a flurry of activity in contemporary art. In addition to his experience teaching, Rothko began contributing articles to two new art publications, Tigers Eye and Possibilities. Using the forum as an opportunity to assess the current art scene, Rothko also discussed in detail his own artwork and philosophy of art . These articles reveal an artist in transition, seeking to eliminate figurative elements from his work. He described his new method as "unknown adventures in an unknown space," free from "direct association with any particular, and the passion of organism."


          


          Signature period


          It was not long before the "multiforms" developed into the signature style; by early 1949 Rothko exhibited these new works at the Betty Parsons Gallery. For critic Harold Rosenberg, the paintings were nothing short of a revelation. Rothko had, after painting his first "multiform," secluded himself to his home in East Hampton on Long Island, only inviting a select few, including Rosenberg, to view the new paintings. The discovery of his definitive form came at a period of great distress to the artist; his mother Kate died in October 1948 and it was at some point during that winter that Rothko happened upon the striking symmetrical rectangular blocks of two to three opposing or contrasting, yet complementary colors. Additionally, for the next seven years, Rothko painted in oil only on large canvas with vertical formats. This considerably large proportion was utilized in order to overwhelm the viewer, or, in Rothkos words, to make the viewer feel enveloped within the painting. For some critics, the largeness of size made up for the lack of substance. In retaliation, Rothko stated:


          
            
              	

              	I realize that historically the function of painting large pictures is painting something very grandiose and pompous. The reason I paint them, however . . . is precisely because I want to be very intimate and human. To paint a small picture is to place yourself outside your experience, to look upon an experience as a stereopticon view or with a reducing glass. However you paint the larger picture, you are in it. It isnt something you command!

              	
            

          


          He even went so far as to insist a viewer position themselves exactly 46 centimeters (18 in.) away so that the viewer might experience a sense of intimacy as well as awe, a transcendence of the individual, a sense of the unknown.


          Again, Rothkos aims, in some critics and viewers estimation, exceeds his methods. Many of the abstract impressionists exhibited pretensions for something approximating a spiritual experience, or at least an experience that exceeded the boundaries of the purely aesthetic. In later years, Rothko would do much to promote this spiritual aspect of his artwork, a sentiment that would culminate in the construction of the Rothko Chapel.


          Many of the "multiforms" and early signature paintings display an affinity for bright, vibrant colors, particularly reds and yellows, expressing energy and ecstasy. By the mid 1950s however, close to a decade before the completion of the first "multiforms," Rothko began to employ dark blues and greens; for many critics of his work this shift in colors was representative of a growing darkness within Rothkos personal life. The general method for these paintings was to apply a thin layer of binder mixed with colour pigment directly onto uncoated and untreated canvas, and paint significantly thinned oils directly onto this overlay, creating a dense mixture of overlapping colors and shapes. His brush strokes were fast and light; a method he would continue to utilize until his death; his increasing adeptness at this method is apparent in the paintings completed for the Chapel. With a total lack of figurative representation, what drama there is to be found in a late Rothko is in the contrast of colors, radiating, as it were, against one another. His paintings can then be likened to a sort of fugal arrangement: each variation counterpoised against one another, yet all existing within one architectonic structure.


          


          European travels


          Rothko and Mell visited Europe for five months in early 1950. The last time he was in Europe was during his childhood in Latvia, a part of Russia then, yet he did not return to the motherland, preferring to visit the important museums of England, France and Italy. Despite his viewing of many paintings, it was the architecture and the music of Europe that left a deep impression on Rothko. He much admired European art, and he visited the major museums of Paris, yet it was the frescoes of Fra Angelico in the monastery of San Marco at Florence that most impressed him. Angelicos intimately bright tempera frescoes magnificently contrast with the grandeur and monastic serenity of the surrounding architecture. Certainly the spirituality and concentration on light appealed to Rothkos sensibilities, as did Angelicos economic circumstances, which Rothko saw as similar to his own, having always been forced to struggle to exist as an artist. Of Angelico, Rothko stated "As an artist you have to be a thief and steal a place for yourself on the rich mans wall." He felt he was still struggling, despite some promising developments, including the sale of a painting for one thousand dollars to Mrs. John D. Rockefeller III and the purchase of "Number 10" (1950) for the Museum of Modern Art. He was also represented in one-man shows at the Betty Parson Gallery in 1950 and 1951, as well as in shows across the world, including Japan, So Paulo and Amsterdam. The 1952 "Fifteen Americans" show curated by Dorothy Canning Miller at the Museum of Modern Art formally heralded the abstract artists, including works by Jackson Pollock and William Baziotes, it also created a dispute between Rothko and Barnett Newman, after Newman accused Rothko of having attempted to exclude him from the show. Growing success as a group lead to infighting and claims to supremacy and leadership. When Fortune magazine named a Rothko painting as a good investment, Newman and Still out of jealousy branded him a sell-out, of secretly possessing bourgeois aspiration. Still wrote Rothko to request the paintings he had given Rothko over the years; Rothko was deeply depressed by his former friends jealousy.


          While in Rome, Mell discovered that she was pregnant and on December 30, she gave birth to a daughter, Kathy Lynn, whom the parents called "Kate" in honour of Rothkos mother. And shortly thereafter, due to the Fortune magazine plug and purchases by legitimate clients, Rothkos financial situation began to improve. In addition to sales of paintings, he also had money from his teaching position at Brooklyn College. In 1954, he exhibited in a solo show at the Art Institute of Chicago, where he met art dealer Sidney Janis, who also represented Pollock and Franz Kline, and the relationship proved mutually beneficial. Despite fame, Rothko felt a growing personal seclusion, a sense of being misunderstood as an artist. He feared that people purchased his paintings simply out of fashion, that the true purpose of his work was not being grasped by collectors, audiences or critics. He wanted his paintings to move beyond not only classical art, but abstraction as well. For Rothko, the paintings were objects that possessed their own form and potential and therefore, must be encountered as such. Sensing the futility of words in describing this decidedly non-verbal aspect of his work, Rothko abandoned all attempts at responding to those that might inquire after its meaning and purpose, stating finally that silence is "so accurate." His paintings "surfaces are expansive and push outward in all directions, or their surfaces contract and rush inward in all directions. Between these two poles you can find everything I want to say."


          He began to insist that he was not an abstractionist, that such a description was as inaccurate as labeling him a great colorist. His interest was:


          
            
              	

              	only in expressing basic human emotions  tragedy, ecstasy, doom, and so on. And the fact that a lot of people break down and cry when confronted with my pictures shows that I can communicate those basic human emotions . . . The people who weep before my pictures are having the same religious experience I had when I painted them. And if you, as you say, are moved only by their colour relationship, then you miss the point.

              	
            

          


          For Rothko, colour is "merely an instrument." In a sense, the "multiforms" and the signature paintings are, in essence, the same expression, albeit one of purer (or less concrete or definable, depending on your interpretation) means, which is that of the same "basic human emotions," as his surrealistic mythological paintings. What is common among these stylistic innovations is a concern for "tragedy, ecstasy and doom." It was Rothkos comment on those breaking down in tears before his paintings that may have convinced the De Menils to construct the Houston Chapel. Whatever Rothkos feeling about the audience or the critical establishments interpretation of his work, it is apparent that, by 1958, whatever spiritual expression he meant to portray on canvas, it was growing increasingly dark. His bright reds, yellows and oranges subtly transformed into dark blues, greens, grays and blacks.


          In 1958, Rothko was awarded the first of two major commissions that proved both rewarding and frustrating. They were to be the last major artistic statements of the artists career. The beverage company Joseph Seagram and Sons had recently completed their new building on Park Avenue, designed by architects Mies Van der Rohe and Philip Johnson. Rothko agreed to provide wall paintings for the buildings restaurant, The Four Seasons; this was the first time he was required to not only design a series of paintings but to produce artwork for a specific space. Over the following three months, Rothko completed forty paintings, three full series in dark red and brown, altering his horizontal format to the vertical to complement the restaurants vertical features: columns, walls, doors and windows.


          The following June, Rothko and his family traveled to Europe and while on the SS Independence he disclosed to John Fischer, publisher of Harper's, his true intention for the Seagram murals was to paint "something that will ruin the appetite of every son-of-a-bitch who ever eats in that room. If the restaurant would refuse to put up my murals, that would be the ultimate compliment. But they wont. People can stand anything these days."


          While in Europe, the Rothkos traveled to Rome, Florence, Venice and Pompeii. In Florence, he visited the library at San Lorenzo to see first-hand the librarys Michelangelo room, from which he drew further inspiration for the murals, remarking that the "room had exactly the feeling that I wanted [ . . . ] it gives the visitor the feeling of being caught in a room with the doors and windows walled-in shut." Following the trip to Italy, the Rothkos voyaged to Paris, Brussels, Antwerp and Amsterdam, before returning to the United States. Once back in New York, Rothko and Mell visited the Four Seasons and, upset by the restaurants pretentious atmosphere, Rothko abandoned the project on the spot, deciding to return his advance to Seagram and Bros. and keep the paintings for himself. (The final series was dispersed and now hangs in three locations: Londons Tate Gallery, Japans Kawamura Memorial Museum and the National Gallery of Art in Washington, D.C.)


          


          United States


          Rothkos first completed space was created in the Phillips Collection in Washington, D.C., following the purchase of four paintings by collector Duncan Phillips. It was at this time that Rothko first met John and Dominique de Menil, when the couple had journeyed from Houston to New York to meet him. Rothkos fame and wealth had substantially increased; his paintings began to sell to notable collectors, including the Rockefellers. In January of 1961, Rothko sat next to Joseph Kennedy at Jack Kennedys inaugural ball. Later that year, a retrospective of his work was held at the Museum of Modern Art, to considerable commercial and critical success. In spite of this newfound notoriety, the art world had turned its attention from the now pass abstract expressionists to the "next big thing", Pop Art, particularly the work of Warhol, Lichtenstein, and Rosenquist.


          Rothko labeled Pop-Art artists "charlatans and young opportunists" and wondered aloud during a 1962 exhibition of Pop Art, "are the young artists plotting to kill us all?" On viewing Jasper Johns' flags, Rothko said, "we worked for years to get rid of all that." It was not that Rothko could not accept being replaced, so much as an inability to accept what was replacing him. He found it valueless, though it received much admiration as collectors sold off their Rothkos, Newmans and Gottliebs and replaced them with Rauschenbergs, and staged retrospectives of artists then in their mid-twenties.


          As with the Seagram Mural, the Harvard Mural would remain incomplete. For this project, a wall of paintings for the penthouse of Harvards Holyoke Centre, Rothko completed twenty-two sketches, from which five murals were completed, a triptych and two wall paintings. Yet Harvard President Nathan Pusey, following an explanation of the religious symbology of the Triptych, had the paintings hung in January of 1963, and later shown at the Guggenheim. During installation, Rothko found the paintings to be compromised by the rooms lighting and, despite the installation of fibreglass shades, the paintings were removed and, weakened by sunlight, stored in a dark room.


          On August 31, 1963, Mell gave birth to a second child, Christopher Hall. That autumn, Rothko signed with the Marlborough Gallery for sales of his work outside the United States. Stateside, Rothko continued to sell the artwork directly from his studio. Bernard Reis, Rothkos financial advisor, was also, unbeknownst to the artist, the Gallerys accountant and, together with his co-workers would later be responsible for one of art historys largest scandals.


          


          The Chapel


          The Rothko Chapel is located adjacent to the Menil Collection in Houston, Texas. The building is small, windowless, and unassuming; a decidedly geometric, postmodern structure in a decidedly postmodern, pre-fabricated neighbourhood. The Chapel, the Menil Collection, and the nearby Cy Twombly gallery were funded by Texas oil millionaires John and Dominique de Menil.


          In 1964, Rothko moved into his last studio at 157 East 69th Street, equipping the studio with pulleys carrying large walls of canvas material to regulate light entering in from a central cupola, necessary to re-create the lighting he had planned for the Rothko Chapel. Despite warnings from friends about the difference in light between New York and Texas, Rothko persisted with his studio experiment, setting to work on the canvases that would make up his final artistic statement to the world when they were finally unveiled at the Chapels opening in 1971. Rothko told friends he felt the chapel to be his single most important artistic statement. He became considerably involved in the layout of the building, insisting that it feature a central cupola equivalent to that of his studio. Architect Philip Johnson, unable to compromise with Rothkos vision, left the project in 1967 and was replaced with Howard Barnstone and Eugene Aubry, Houston locals who were honored to have the opportunity to work with Rothko and willing to make the necessary compromises. The architects frequently flew to New York to meet with the artist; on one occasion they brought with them a miniature of the final building for his approval. For Rothko, the Chapel was to be a destination, a place of pilgrimage far from the centre of art (in this case, New York) where seekers of Rothkos "religious" artwork, could journey. That one had to journey specifically to see his artwork implied an already sympathetic audience in an increasingly indifferent postmodernist art market. Initially, the Chapel, now non-denominational, was to be specifically Roman Catholic, and the three years Rothko worked on the project (1964-67) he believed it would remain as such. Thus Rothkos design of the building and the religious implications of the paintings were inspired by Roman Catholic art and architecture: its octagonal shape based on the Byzantine church of St. Maria Assunta, its triptychs based on any number of triptychs representing the Crucifixion. It was an odd commission for a secular Jew  yet the universal "spiritual" aspect of Rothkos work the De Menils believed would complement the mystical elements of Roman Catholicism. Perhaps Rothkos willingness, indeed his excitement, regarding the project, was emblematic of the sense of persecution Rothko felt he was receiving from the art world in the years up to and including those spent at work on the Chapel. Perhaps it was his marriage, disintegrating under the burden of alcoholism and drugs, that later led to his suicide. In retrospect, some have interpreted the triptych as a sort of death-wish, in the sense that some Catholic theologians interpreted Christs willing sacrifice on the cross as a sort of suicide, a willing self-destruction. It is difficult to know exactly the personal demons the artist was purging with the Chapel, or if he was purging demons at all. What is clear is that the Chapel paintings are the zenith of the "darkness and impenetrability" that, during the latter half of the 1950s and the early part of the 1960s, viewers increasingly encountered in Rothkos work.


          Rothkos procedure of "breathing paint on canvas" required considerable physical stamina that the ailing artist was no longer able to muster. To create the paintings he envisioned, Rothko was forced to hire two assistants to apply the chestnut-brown paint in quick strokes of several layers: "brick reds, deep reds, black mauves." On half of the works, Rothko applied none of the paint himself, and was for the most part content to supervise the slow, arduous process. He felt the completion of the paintings to be "torment" and his inevitable goal was to create "something you dont want to look at."


          The Chapel is the culmination of six years of Rothkos life and, for some viewers, it as well culminates a career in art that charted a gradually growing concern for the transcendent. For some, to witness these paintings is to submit ones self to a spiritual experience, through its transcendence of subject matter into the realm of pure colour the paintings remove the merely historical, symbolic, local and metaphoric trappings of specific denominational artistic expressions of the spirit allowing for an experience approximating that of consciousness itself. It forces one to approach the limits of experience in the post-Kantian sense of the categories of space and time and awakens one to the awareness of ones own existence. For others, the Chapel houses 14 large paintings (three triptychs and five individual works) whose dark, nearly impenetrable surfaces are the very definition of hermeticism and self-absorption.


          The Chapels final appearance was the result of many fits and starts between artist, architect and commissioners. During the design stage, the paintings were re-arranged several times before ending up in the positions they are now seen. It was the central cupola that presented the greatest problem. Originally supplemented by six floodlights at the skylights base and a row of floods halfway down the ceiling, the skylight allowed for too much glaring Texas sunlight that, over a period of time, began to damage the paintings. In 1974, a scrim was installed to diffuse the light and in 1976, a metal baffle replaced the scrim. For some, the baffle compromised the original vision of the artist by creating interference in the rooms simplicity of design, casting shadows on the paintings where there was once light, making for an atmosphere substantially different from that intended by the artist.


          The layout of the paintings is as follows: a monochrome triptych in soft brown on the central wall (5 x 15 ft. each) and a pair of triptychs on its left and right made of opaque black rectangles. Between the three triptychs are four individual paintings (11 x 15 ft. each) with one additional individual painting facing opposite the central triptych. The effect is to surround the viewer with massive, imposing visions of darkness, inviting yet distancing, impenetrable yet penetrating. Despite its basis in religious symbolism (the triptych) incorporating less-than-subtle imagery (the crucifixion), the paintings are very difficult to attach specifically to traditional, mythological Christian symbolism and therefore act on the viewers somewhat subliminally (though no less directly than figurative religious art). The paintings do require an active spiritual or aesthetic inquiry on the part of the viewer in much the same way as a religious icon that incorporates specific symbolism. Rothkos erasure of these symbols both removes and creates barriers to the work, that of an experience of the absolute possible by a vision of human tragedy.


          Rothko never saw the completed Chapel and never installed the paintings. On February 28, 1971, at the dedication, Dominique De Menil said of the paintings: "We are cluttered with images and only abstract art can bring us to the threshold of the divine", noting Rothkos courage in painting these impenetrable fortresses of colour. The drama for many critics of Rothkos work is the uneasy position of the paintings between, as Chase notes, "nothingness or vapidity" and "dignified mute icons offering the only kind of beauty we find acceptable today."


          


          Suicide


          In the spring of 1968, Rothko suffered an aneurysm of the aorta, a result of his chronic high blood pressure. Ignoring doctors orders, Rothko continued to drink and smoke heavily, avoid exercise and maintain an unhealthy diet. However, he followed the advice not to paint pictures larger than a yard in height and turned his attention to smaller formats, including acrylics on paper. Due to impotence, Rothko and his wife Mell separated on New Years Day 1969, and he moved into his studio. Sensing the end was near, Rothko and his financial advisor, Bernard Reis, created a foundation intended to fund "research and education" that would receive the bulk of Rothkos work following his death. (Reis later sold the paintings to the Marlborough Gallery at a considerable loss and pocketed the difference with Gallery representatives, the result of which was one of the longest and most heavily hyped legal battles in art history.)


          On February 25, 1970, Oliver Steindecker, Rothkos assistant, found the artist in his kitchen, lying dead on the floor in front of the sink, covered in blood. His arms had been sliced open with a razor lying at his side. During autopsy it was discovered he had also overdosed on anti-depressants. He was 66 years old.


          


          Legacy


          The settlement of his estate became the subject of the famous Rothko Case.


          In early November, 2005, Rothko's 1953 oil on canvas painting, Homage to Matisse, broke the record selling price of any post-war painting at a public auction at U.S. $22.5 million dollars.


          In May 2007 Rothko's 1950 painting White Centre (Yellow, Pink and Lavender on Rose), broke this record again, selling at $72.8 million dollars at Sotheby's New York. The painting was sold by philanthropist David Rockefeller, who attended the auction.


          A previously unpublished manuscript by Rothko about his philosophies on art, entitled The Artist's Reality, has been edited by his son, Christopher Rothko, and was published by Yale University Press in 2006.


          Rothko Chapel inspired Morton Feldman's 1971 musical composition of the same name and Peter Gabriel's 1992 song "Fourteen Black Paintings."


          A song commemorating Mark Rothko was penned by Dar Williams for her album, The Honesty Room. It is appropriately titled "The Mark Rothko Song."


          


          Quotations


          
            	"I am not an abstract painter. I am not interested in the relationship between form and colour. The only thing I care about is the expression of man's basic emotions: tragedy, ecstasy, destiny."

          


          
            	"The role of the artist, of course, has always been that of image-maker. Different times require different images. Today when our aspirations have been reduced to a desperate attempt to escape from evil, and times are out of joint, our obsessive, subterranean and pictographic images are the expression of the neurosis which is our reality. To my mind certain so-called abstraction is not abstraction at all. On the contrary, it is the realism of our time. "

          


          
            	"Certain people always say we should go back to nature. I notice they never say we should go forward to nature."

          


          
            	"Pictures must be miraculous."

          


          
            	"The progression of a painter's work as it travels in time from point to point, will be toward clarity. toward the elimination of all obstacles between the painter and the idea. and the idea and the observer. To achieve this clarity is inevitably to be understood."

          


          
            	"Since my pictures are large, colorful and unframed, and since museum walls are usually immense and formidable, there is the danger that the pictures relate themselves as decorative areas to the walls. This would be a distortion of their meaning, since the pictures are intimate and intense, and are the opposite of what is decorative."

          


          
            	"The fact that people break down and cry when confronted with my pictures shows that I can communicate those basic human emotions.. the people who weep before my pictures are having the same religious experience I had when painting them. And if you say you are moved only by their colour relationships then you miss the point."

          


          
            	In the June 13, 1943 edition of the New York Times, Rothko, together with Adolph Gottlieb and Barnett Newman, published the following brief manifesto:

          


          
            	"1. To us art is an adventure into an unknown world, which can be explored only by those willing to take the risks.

          


          
            	"2. This world of imagination is fancy-free and violently opposed to common sense.

          


          
            	"3. It is our function as artists to make the spectator see the world our way not his way.

          


          
            	"4. We favour the simple expression of the complex thought. We are for the large shape because it has the impact of the unequivocal. We wish to reassert the picture plane. We are for flat forms because they destroy illusion and reveal truth.

          


          
            	"5. It is a widely accepted notion among painters that it does not matter what one paints as long as it is well painted."


            	[Rothko said "this is the essence of academicism".]

          


          
            	"There is no such thing as a good painting about nothing.

          


          
            	"We assert that the subject is crucial and only that subject matter is valid which is tragic and timeless. That is why we profess spiritual kinship with primitive and archaic art."

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mark_Rothko"
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              	Type

              	Public (LSE: MKS)
            


            
              	Founded

              	Leeds, England (1884)
            


            
              	Headquarters

              	London, England, UK
            


            
              	Keypeople

              	Michael Marks, co-founder

              Thomas Spencer, co-founder

              Sir Stuart Rose, Chief Executive
            


            
              	Industry

              	Retailer
            


            
              	Products

              	Clothing, food, household items, coffee shop, furniture, technology
            


            
              	Revenue

              	▲ 7.798 billion GBP ( 2006)
            


            
              	Operating income

              	▲ 0.746 billion GBP ( 2006)
            


            
              	Net income

              	▲ 0.521 billion GBP ( 2006)
            


            
              	Employees

              	70,550
            


            
              	Website

              	www.marksandspencer.com
            

          


          Marks & Spencer (M&S) is a British retailer, with 760 stores in more than 30 countries around the world. It is one of the most iconic and widely recognised chain stores in the UK with 520 stores, and is the largest clothing retailer in the country, as well as being a multi-billion pound food retailer. Most of its shops sell both of these categories. It also has a third line of business selling homewares such as bed linen, but this is far smaller than the other two.


          In 1998 it became the first British retailer to make a pre-tax profit of over 1 billion, though a few years later it plunged into a crisis which lasted for several years. As of 2007, it is growing again and rapidly increasing profitability.


          


          History


          


          Early years (1884 onwards)


          
            [image: A Marks and Spencer store decorated for Christmas]

            
              A Marks and Spencer store decorated for Christmas
            

          


          The site of the first stall is marked with a green and gold commemorative clock in Leeds Kirkgate Market. One of the original Penny Bazaars - in the Grainger Market, Newcastle upon Tyne - remains open to this day, and is now the smallest Marks & Spencer store in operation.


          [bookmark: 20th_century]


          20th century


          M&S made its reputation in the 20th century on a policy of only selling British-made goods. It entered into long term relationships with British manufacturers, and sold the goods under the "St Michael" brand (trademark registered in 1928), which was used for both clothes and food. It also accepted the return of unwanted goods, giving a full cash refund if the receipt was shown, no matter how long ago the product was purchased. It has now adopted a 90-day returns policy.


          Unlike most of its rivals M&S resisted the lure of television advertising when ITV was launched in 1955, preferring to rely on its reputation to draw in customers. It was not until the mid-1990s that the first TV commercials for M&S clothing were broadcast.


          


          By 1956, all goods were sold under the St Michael label. In 1964, Simon Marks died after 56 years' service to the Company, and Israel Sieff took over as Chairman. In 1974, Asian food was introduced into the stores. M&S opened up stores in continental Europe in 1975, then four years later in Ireland.


          The company put its main emphasis on quality, but for most of its history, it also had a reputation for offering fair value for money. When this reputation began to waver, it encountered serious difficulties. Arguably, M&S has historically been an iconic retailer of 'British Quality Goods'. Its business model required suppliers to commit to long term contracts solely with M&S. This approach often led to over-reliance by manufacturers on the portion of trade they did with M&S. Accordingly, when the M&S fashion buyers changed suppliers on some aspects of the company's retail clothing offering, manufacturers were left dangerously exposed  many became insolvent. This has resulted in a change of climate, and no longer is a contract to supply M&S held up as the panacea it once was.


          In 1988, as the company acquired Brooks Brothers, an American clothing company and Kings Super Markets, a US food chain. Both have subsequently been sold off in 2001 and 2006 respectively.


          [bookmark: 1997_onwards]


          1997 onwards


          M&S's profits peaked in financial year 1997/1998. At the time it was seen as a continuing success story, but with hindsight it is considered that during Sir Richard Greenbury's tenure as head of the company, profit margins were pushed to untenable levels, and the loyalty of its customers was seriously eroded. The rising cost of using British suppliers was also a burden, as rival retailers increasingly imported their goods from low-cost countries, but M&S's belated switch to overseas suppliers undermined a core part of its appeal to the public. Another factor was the company's refusal to accept any credit cards except its own store card. In addition, as an ageing and famously bureaucratic company, it was losing touch with potential younger customers, who were reluctant to shop with it.


          These factors combined to plunge M&S into a sudden slump, which took the company, its shareholders, who included hundreds of thousands of small investors, and nearly all retail analysts and business journalists, by surprise. The company's share price fell by more than two thirds, and its profits fell from more than a billion pounds in 1997 and 1998 to 145 million in the year ended 31 March 2001.


          


          Since the late 1990s M&S has experienced serious boardroom instability and has made a number of attempts to revive its business, with only partial success. By 1999, Online Shopping was brought in, and the company grew with new sales of fashion clothing. In 2001, with changes in its business focus such as the introduction of the "Per Una" clothing range designed by George Davies, accompanied by a redesign of its underlying business model, profits recovered somewhat and M&S recovered some of its market share, but it soon became apparent that problems remained. Other changes to tradition included accepting credit cards and opening its stores on Sunday.


          In 2004, M&S was in the throes of an attempted takeover by Arcadia Group & Bhs boss, Philip Green. On July 12 a recovery plan was announced which would involve selling off the financial services business to HSBC Bank plc, buying control of the Per Una range, closing the Gateshead Lifestore and stopping the expansion of its Simply Food line of stores. Philip Green withdrew his takeover bid after failing to get sufficient backing from shareholders. Philip Green's offer to the shareholders in 2004 of 4 a share, has been recently made to look feeble by M&S's current revival. Since June 2005 the share price has almost doubled from 319p a share to a high of 766 in May 2007.


          


          Chairmen


          
            	1884-1907: Michael Marks (set up first stall in Leeds in 1884)


            	1907-1916: William Chapman.


            	1916-1964: Simon Marks (Lord Marks)


            	1964-1967: Israel Sieff (Lord Sieff)


            	1967-1972: Edward Sieff


            	1972-1984: Marcus Sieff (Lord Sieff)


            	1984-1991: Derek Rayner (Lord Rayner)


            	1991-1999: Sir Richard Greenbury


            	2000-2004: Luc Vandevelde


            	2004-2006: Paul Myners


            	2006-present: Lord Burns

          


          


          Financial performance


          Until 1999 M&S's financial year ended on 31 March. Since then, the company has changed to reporting for 52 or 53 week periods, ending on variable dates.


          
            
              	Year ended

              	Turnover ( M)

              	Profit before tax ( M)

              	Net profit ( M)

              	Basic eps (p)
            


            
              	1 April 2006

              	7,797.7

              	745.7

              	520.6

              	36.4
            


            
              	2 April 2005

              	7,490.5

              	505.1

              	355.0

              	29.1
            


            
              	3 April 2004

              	8,301.5

              	781.6

              	452.3

              	24.2
            


            
              	29 March 2003

              	8,019.1

              	677.5

              	480.5

              	20.7
            


            
              	30 March 2002

              	8,135.4

              	335.9

              	153

              	5.4
            


            
              	31 March 2001

              	8,075.7

              	145.5

              	2.8

              	0.0
            


            
              	1 April 2000

              	8,195.5

              	417.5

              	258.7

              	9.0
            


            
              	31 March 1999

              	8,224.0

              	546.1

              	372.1

              	13.0
            


            
              	31 March 1998

              	8,243.3

              	1,155.0

              	815.9

              	28.6
            


            
              	31 March 1997

              	7,841.9

              	1,102.1

              	746.6

              	26.7
            


            
              	31 March 1996

              	7,233.7

              	965.8

              	652.6

              	455.8
            

          


          


          Corporate social responsibility


          In 2006 the Look Behind the Label marketing campaign was introduced . The aim of this campaign was to highlight to customers, the various ethical and environmentally friendly aspects, of the production and sourcing methods engaged in by M&S including: Fairtrade products, sustainable fishing and environmentally friendly textile dyes. All coffee and tea sold in M&S stores is now Fairtrade, in addition the company offers clothing lines made from Fairtrade Cotton in selected departments.


          The company is also looking at how stores can be made more environmentally friendly and in particular the materials used when fitting out stores, for example using flooring made from natural rubber. As well as looking to source electricity from environmentally friendly sources.


          At Christmas time the company introduces a range of food products to support the housing charity Shelter predominantly in the food to go range including a range of seasonal Christmas sandwiches.


          A new store format designed by Urban Salon Architects, has won much praise [citation needed] and is in the process of being rolled out across all stores, with most stores being completed by the end of 2008.


          The full new look makeover is a drastic reworking of store design, including the gutting of old stores, and installation of a brighter, more spacious, modern and contemporary design, replacing carpets and laminate floors with white tile throughout (black tile in Foods) thus opening the floor instead of having pathways, having new contemporary white mannequins in new designs and poses, new displays and kit such as new design clothing rails, product stands (formerly known as "Lutons"), display and product walls, window display styles, larger fitting rooms, glass walls, till points, and general total updating of decals, designs, equipment, and lighting.


          Several of the 'Luton' format stores have received what is known internally as a 'Light Touch' re-fit, which is a temporary update to interiors in stores which have had recent investment in them, or where stores are in areas that are likely to be subject to re-development


          

          The considerable savings are achieved via a combination of powering the store with green renewable energy, improving air tightness to minimise heat and energy loss and installing more efficient systems and equipment across lighting, refrigeration and heating and ventilation. As well as the 'eco-features', all suppliers who were contracted to the project worked in a 'greener', more efficient way. This included operating a green travel plan for all construction traffic and managing waste materials to ensure that they were recycled where possible. Bournemouth store re-launched on 4 October 2007.


          


          Marketing


          


          In the late 1990s, the St Michael brand was discontinued in favour of Marks & Spencer. When Steve Sharp joined as marketing director in 2004, after being hired by new Chief Executive Sir Stuart Rose, he introduced a new promotional brand under the Your M&S banner, with a corresponding logo . This has now become the company's main brand in its advertising, online presence and in-store merchandising. The clean font (Helvetica) and modern colours of the new image are somewhat incongruous alongside the traditional M&S signage and associated fittings that still adorn many of the stores themselves. In fact the only thing they have in common is the use of M&S traditional green in the ampersand of the new logo. This may seem confusing at first, but the new look has been instrumental in the company's recent resurgence, particularly with the success of a new clothing campaign featuring the celebrated model, Twiggy, and younger models associated with the bohemian styles of 2005-6, and the new TV ad campaign for its food range. These adverts have the tagline "This is not just food, this is M&S food" and feature slow motion, close-up footage of various food products, described in a sultry voiceover by Dervla Kirwan, to an enticing instrumental song such as Santana's ' Samba Pa Ti', Albatross or Groove Armada's 'At The River'. These adverts have been refered to by both fans and critics as being "food porn".


          


          New store format


          Marks and Spencer's internet revenue in 2007 was reported as 100m.
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          A new store format designed by Urban Salon Architects, has won much praise and is in the process of being rolled out across all stores, with most stores being completed by the end of 2008.


          The full new look makeover is a drastic reworking of store design, including the gutting of old stores, and installation of a brighter, more spacious, modern and contemporary design, replacing carpets and laminate floors with white tile throughout (black tile in Foods) thus opening the floor instead of having pathways, having new contemporary white mannequins in new designs and poses, new displays and kit such as new design clothing rails, product stands (formerly known as "Lutons"), display and product walls, window display styles, larger fitting rooms, glass walls, till points, and general total updating of decals, designs, equipment, and lighting.


          Several of the 'Luton' format stores have received what is known internally as a 'Light Touch' re-fit, which is a temporary update to interiors in stores which have had recent investment in them, or where stores are in areas that are likely to be subject to re-development.


          


          M&S Online


          On 23 March 2007, Marks & Spencer made significantly more of its products available online when it launched a new web store in partnership with Amazon, one of the world's largest online retailers. The move supports Sir Stuart Rose's goal of quickly doubling the company's online sales. The site combines Marks & Spencer products, online content and branding with Amazon features such as 'wish lists', '1-click ordering' and 'account management tools'.


          In addition, customers can now view their M&S Money account online; allowing them to check their &MORE credit card balance and pay bills.


          


          Self Check-Out Tills


          Marks and Spencer introduced self check-out tills in May 2007 within 13 of its flagship stores following the success of an initial three store trial. These self check-out tills allow customers to scan, pack and pay for their own goods by cash or credit cards without the aid of a cashier.

          A member of staff is still on hand at all times to offer help and authorise age-restricted sales.


          


          Products


          


          Womenswear Collections


          
            	Autograph


            	Autograph Weekend


            	Plus Collection


            	Petite Collection


            	Limited Collection Maternity


            	Per Una


            	Per Una Petite (Only available online)


            	Limited Collection (Larger stores only)


            	Classic Collection


            	Bridal (Only Available Online and in selected stores)


            	Long & Tall (Only Available Online)

          


          From early 2008 Plus and petite departments will be integrated into their standard size departments so that customers can find the type of clothing they are looking for in one area.. However Plus items will be stocked in stores up to size 24 with www.marksandspencer.com stocking sizes 26-30


          


          Per Una


          


          per una is a range of female clothing sold at Marks & Spencer.


          Launched on September 28, 2001 as a joint venture between Marks & Spencer and Next founder George Davies. The brand name means for one (woman) in Italian. All Per Una items include the three hearts logo, inspired by a postcard seen by Davies while on holiday in Italy.


          Per Una has been a major success for the company , and in October 2004, Marks & Spencer bought the brand in a 125 million, two-year service contract with George Davies.


          


          Menswear


          
            	Blue Harbour - Britain's largest men's casual brand


            	Blue Harbour Golf - Specific range dedicated to golf, only available in larger stores


            	Autograph - From the designers Nigel Hall and Jeffery West


            	Collezione - Italian inspired clothing


            	Stormwear - Water-repellent clothing


            	Big & Tall - Only available from marksandspencer.com or instore ordering

          


          


          Homeware - Technology


          In 2006, M&S opened a Technology Department in 13 of its flagship stores. The company also has a wide selection of its Technology goods in some of its other large stores with Home departments.


          M&S has recently launched its Summer 2007 Technology Catalogue and has also introduced the M&S laptop installation and technical service. This involves a trained M&S technical advisor visiting a customer's house on purchase of a new laptop from M&S. They set it up for the customer, giving demonstrations and answering questions.


          


          Wine


          It was announced in January 2007 that M&S would be sourcing more low-alcohol wines, 12% and below. By the end of 2007, almost all stores, including Simply Food, will have a 'Fine Wines' display fitted into the original shelving unit. This is due to the demand from consumers for more expensive and prestigious wine. These units will display all types of wine and Champagne over ten pounds. 100% of M&S wine is own-brand, and blended exclusively for the company. It can be purchased online, by the case, at often discounted prices.

          In 2006 and 2007, Marks and Spencer entered over 100 of its own wines into two wine competitions, The Decanter World Wine Awards and The International Wine Challenge. Both years, almost every wine won an award, ranging from the 2005 Secano Pinot Noir, Leyda Valley, Chile (Best Pinot Noir in the world for under 10) to the Rosada Cava (Commended). This has helped establish Marks and Spencer as a serious competitor in the UK wine market.


          


          Head Office locations


          The headquarters of M&S was for many years in Baker Street, London; during World War II these offices were used by the Special Operations Executive for secret missions in Occupied Europe. In 2004 the company moved to a new headquarters in Paddington Basin, London.


          As well as the main offices in London, there are a number of other Head Office sites across the UK; Stockley Park (IT Services), Salford Quays (Marks and Spencer Shared Services Ltd which provides HR and Finance Administration to Stores and Head Office), Chester (HSBC's M&S Money) and Retail Customer Services), and Draycott (Per Una).


          The company has overseas sourcing offices in Hong Kong, India, Bangladesh, Turkey and Sri Lanka .


          


          Stores


          


          UK & Ireland


          M&S have over 520 stores located throughout the UK, providing nearly 1.2 million square metres (12.5 million square feet) of selling space. This includes its largest store located on Oxford Street, near Marble Arch, London, which has around 16,000 square metres (170,000 square feet) of sales floor. Outside London, the next biggest store is located in Warrington and the third largest store is located at Sprucefield Centre in Northern Ireland, which also has it's own homeware only store, the second of which opened in the UK. The fourth largest store will be the forthcoming branch at Silverburn Centre, Pollok in Glasgow which as of 25 Oct 07 becomes the largest Marks and Spencer in Scotland[ ]


          In the run up to Christmas 2006 from the 18 - 23 December, a total of 22 Marks and Spencer stores were open for 24 hour trading including the recently opened new retail park stores at Bolton Middlebrook and Abbey Centre Newtownabbey .


          


          M&S Ireland


          Marks & Spencer opened its first Irish store on Dublin's Mary Street in 1979 (now part of the Jervis Shopping Centre), then Grafton Street. followed in 1988, Cork in 1989, then in 1996 the Grafton Street location to its present location in the former Brown Thomas store and finally the first out of town store in Liffey Valley in October 1998. There are now 17 Republic of Ireland stores, including three Simply Food stores. There are also 19 stores in the North including two outlet stores in Banbridge and Antrim. The Irish stores use a similar format and product line to the UK stores, including use of the "Your M&S" logo (which at Liffey Valley is the only logo used on exterior signs since a June 2007 refit). Since 2001 M&S have rolled out over 24 stores in Northern Ireland and Ireland, including two Marks and Spencer Outlet stores in Northern Ireland and nine Simply Food stores (6 NI and 3 Ireland).


          There is also plans to open more stores this year with some already under construction in Sligo, Limerick and Waterford in the South and Carrickfergus, Enniskillen and Armagh in the North. M&S' largest stores in Ireland are Liffey Valley Shopping Centre located in Lucan/ Clondalkin in South Dublin, Dundrum located in Dundrum Town Centre in Dun Laoghaire-Rathdown, Blanchardstown Town Centre in Fingal and Lisburn Sprucefield located in Sprucefield Retail Park about 11 miles from Belfast. This store is the largest store in Ireland and also the third largest store in the UK, with its own Homeware only store, technology store and 1,500 seat Cafe Revive, also the largest in the UK.


          M&S plans to grow the Ireland business "significantly over the next three years", according to its Annual report . On 1 November 2007 its latest store opened in Athlone, County Westmeath at Athlone Town Centre and also in Mullingar in County Westmeath at the fairgreen shopping centre. Like Liffey Valley, this store is branded solely as "M&S" on exterior signage, not "Marks and Spencer".


          


          Store Formats


          


          Simply Food


          There are 187 Simply Food stores selling predominantly food with most carrying a small selection of general merchandise. The flagship Simply Food store is that of Llanishen in Cardiff. Chief Executive Sir Stuart Rose has announced plans to expand the number of these stores to a total of 400 .


          A number of these stores are run under franchise agreements:


          
            	Select Service Partner (SSP) runs the stores at mainline railway stations and airports

          


          
            	Moto has stores at several of its motorway service stations

          


          
            	BP has 11 forecourts with a Simply Food offer

          


          


          Standalone Home Stores


          During 2007, Marks and Spencer have announced the trialling of brand new, solely dedicated stores, in different areas of business, in the hope of rolling them out across the country. Due to be completed, will be a new Your M&S Home Store, in the Barton Square section of The Trafford Centre, to expand the already large store, this store is due to open Good Friday, 2008. Also to open later in 2008, another Your M&S Home store in Tunbridge Wells, Kent. They will both hold the entire homeware range, having a wider selection than any other store, and also house a caf and technology section, also to include the white goods range.

          The in-store caf, M&S Caf (formerly Caf Revive), has been launched as a standalone cafe in a shopping centre, competing with companies such as Starbucks and Costa Coffee.

          Fifty stores across the country are trialling a new home delivery service, where customer assistants take orders from customers and deliver it to their houses, an idea yet to be proved successful.

          M&S have also announced it plans to open a technology store, but as yet, no details have been given.


          


          Outlet Stores
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          Marks and Spencer Outlet Limited is a wholly owned subsidiary, with 32 stores at present and growth expansion plans for future. The Outlet division of Marks & Spencer offers M&S products with the majority of them offering at least a 30% discount from their original high street selling price.


          The plan to open Outlet stores was agreed by M&S in 2000 and the first 3 stores opened, as a trial initially, in November 2000. The first store was in the McArthur Glen Outlet Mall in Ashford, Kent on 2nd November 2000.


          The first 3 stores were apparently successful as M&S made the decision to open several more in 2001 including the McArthur Glen sites in Swindon, Wiltshire and Bridgend, South Wales and also the Lowry Outlet Mall in Salford Quays.


          Marks & Spencer Outlet product offering includes; womenswear, lingerie, menswear and childrenswear along with home and beauty products.


          Recently the company has taken the step of opening stores in locations outside factory outlet centres; both in retail park and high street enivronments. The retail park stores were planned to be branded 'M&S For Less', so as to create a perceived difference with the stores located in outlet centres. However after the first store, Astle Park, opened, it was decided not to continue with the new brand as it confused customers with regards to the returns policy.


          In 2004 the first of three Outlet High street stores opened. These stores were originally 'main chain' stores selling the normal M&S product range. Since conversion they continue to offer a full-price food offer but with an Outlet store range of textiles.


          


          International Stores


          All international stores are operated under franchise with the exception of the stores in the Republic of Ireland and Hong Kong which remain in company ownership.


          There are currently franchise stores located in the following locations:


          
            
              	
                
                  	Bahrain*


                  	Bermuda


                  	Bulgaria


                  	Croatia


                  	Cyprus


                  	Czech Republic


                  	Federation of Bosnia and Herzegovina


                  	Gibraltar


                  	Greece


                  	Guernsey


                  	Hungary


                  	India

                

              

              	
                
                  	Indonesia


                  	Italy


                  	Jersey


                  	Kuwait


                  	Latvia


                  	Lithuania


                  	Malaysia


                  	Malta


                  	Oman


                  	Philippines


                  	Poland


                  	Qatar


                  	Romania

                

              

              	
                
                  	Russia


                  	Saudi Arabia


                  	Singapore


                  	Serbia


                  	Slovakia


                  	Slovenia


                  	South Korea


                  	Spain


                  	Switzerland


                  	Taiwan


                  	Thailand


                  	Turkey


                  	United Arab Emirates

                

              
            

          


          


          History of the international business
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          The expansion into France began with stores opening in Paris at Boulevard Haussmann and Lyon in 1975, followed by a second Paris store at Rosny 2 in 1977. Further expansion into other French and Belgian cities followed into the 1980s. Although the Paris stores remained popular and profitable, the whole of the Western European operation did not fare as well and all the stores were closed in 2001. Branches remain in some European countries, such as the Czech Republic and Malta.


          M&S expanded into Canada in 1973, and at one point had 47 stores across Canada. Despite various efforts to improve its image, the chain was never able to move beyond its reputation in Canada as a stodgy retailer, one that catered primarily to senior citizens. The stores in Canada were smaller than British outlets, and did not carry the same selection. In the late 1990s, further efforts were made to modernize the stores and expand the customer base, and unprofitable locations were closed. Nonetheless, the Canadian operations continued to lose money, and the last 38 stores in Canada were closed in 1999.


          The first M&S store in central Asia was built in Kabul, Afghanistan in the 1960s. The store was later shut down.


          In February 2007, M&S announced the opening of the worlds largest M&S store outside the UK at Dubai Festival City.


          


          Training and development


          


          Customer service training


          M&S staff are trained in customer service techniques using a customised programme based around the ' Mary Gober Method'. This is known internally as 'Our Service Style'.


          'Our Service Style' is defined as follows "We are friendly, helpful, courteous people, who are knowledgeable and enthusiastic about taking care of our customers".


          This definition is derived from principles originally identified by the business in the 1950s as being key to good customer service.


          Our Service Style training was originally delivered in large seminars hosted by Mary Gober, which all staff attended. Its delivery to staff continues through in-store coaching and training programmes.


          Staff members who have been trained in 'Our Service Style' can sometimes be identified by a brooch/pin of a starfish on their uniform.


          


          Graduate & Trainee Management Scheme


          The Marks and Spencer Graduate Scheme was set-up to "fast-track" suitable candidates to Commercial Managers. The applicant can either already be working for Marks and Spencer or can be completely new to the company. The selection procedure is strict and the training is around 12 months in duration, after which point trainees aim to have gathered enough experience to take on Commercial Manager positions. All applicants must apply online through the Marks and Spencer Communication Centre and successfully complete and pass the following psychometric tests to evaluate their suitability for the role. The tests are firstly a Verbal Reasoning test which then, upon success and passing, leads onto a Numerical Reasoning test. If this is successfully passed, the candidate is then required to complete an OPQ (Occupational Personality Questionnaire) which is the final stage of the online selection procedure. All of the tests must be taken within 14 days from the first application, otherwise the application is withdrawn automatically.


          Marks & Spencer ranked number 22 in The Times Top 100 Graduate Employers 2006, and rose to 17th in the 2007 publication.
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        Mark Thompson


        
          

          Mark Thompson (born July 31, 1957) is Director-General of the BBC, a post he has held since 2004, and a former chief executive of Channel 4. Born in London and brought up in Hertfordshire, he went to Stonyhurst College in Lancashire and Merton College, Oxford, where he took a first in English. He now lives in Oxford with his American wife Jane, and has three children.


          


          Appointment as Director-General


          Thompson was appointed Director-General on May 21, 2004. He succeeded Greg Dyke, who resigned on January 29 2004 in the aftermath of the Hutton Inquiry. Although he had originally stated he was not interested in the role of Director-General and would turn down any approach from the BBC, he changed his mind, saying the job was a "one-of-a-kind opportunity". The decision to appoint Thompson Director-General was made unanimously by the BBC Board of Governors, headed by the then new Chairman Michael Grade (another former chief executive of Channel 4). His appointment was widely praised: Culture Secretary Tessa Jowell, Shadow Culture Secretary Julie Kirkbride and Greg Dyke were amongst those who supported his selection. He took up the role of Director-General on June 22 2004 ( Mark Byford had been Acting Director-General since Dyke's resignation). On his first day he announced several management changes, including the replacement of the BBC's sixteen-person executive committee with a slimmed-down executive board of nine top managers. His salary for the year 2004/2005 (as disclosed by the BBC) was 453,000, not including a bonus which he waived for this period.


          


          Controversy


          In late 2007, Thompson's directorship at the BBC was criticised. Sir Richard Eyre, former artistic director of the National Theatre, accused the BBC under Thompson's leadership of failing to produce programmes 'that inspired viewers to visit galleries, museums or theatres'. He was also criticised by Tony Palmer, a multi-award winning film-maker. Of the BBC, Palmer stated that '[it] has a worldwide reputation which it has abrogated and that's shameful. In the end, the buck stops with Mark Thompson. He is a catastrophe.' It should be noted that Palmer at the same time praised other BBC departments. He has acted in a wide range of high-profile cases, including the Spycatcher case. More recently, he acted for Liberty in arguing that the detention of terrorism suspects without trial was illegal, for the League Against Cruel Sports in defending a challenge to the validity of the Hunting Act 2004, for a woman who established that she was entitled to be prescribed with the breast cancer drug Herceptin, and for the Kingdom of Saudi Arabia in its claim to state immunity against claims of torture. He was a member of the Independent Arbitration Panel for the case Sheffield United v FA Premier League.


          David Pannick QC appeared and won the case for BBC director-general Mark Thompson. The High Court ruled that the cult musical Jerry Springer - The Opera is not blasphemous, and Pannick stated that: "Judge Tubbs had acted within her powers and made the only decision she could lawfully have made; while religious beliefs were integral to British society, so is freedom of expression, especially to matters of social and moral importance."


          


          Broadcasting career


          He first joined the BBC as a production trainee in 1979. His subsequent career within the organisation has been varied, including:


          
            	1981 - assisted launching long-running consumer programme Watchdog


            	1983 - assisted launching Breakfast Time


            	1985 - Output Editor, Newsnight


            	1988 - Editor, Nine O'Clock News


            	1990 - Editor, Panorama


            	1992 - Head of Features


            	1994 - Head of Factual Programmes


            	1996 - Controller, BBC Two


            	1999 - Director, National and Regional Broadcasting

          


          In April 2000 he became BBC director of television, but left the corporation in March 2002 to become chief executive of Channel 4.
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              	Samuel Langhorne Clemens
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              Mark Twain, detail of photo by Mathew Brady, February7,1871
            


            
              	Born

              	November 30, 1835(1835-11-30)

              Florida, Missouri, United States
            


            
              	Died

              	April 21, 1910 (aged74)

              Redding, Connecticut
            


            
              	Pen name

              	Mark Twain
            


            
              	Occupation

              	Writer, lecturer
            


            
              	Nationality

              	American
            


            
              	Genres

              	Fiction, historical fiction, children's literature, non-fiction, travel literature, satire, essay, philosophical literature, social commentary, literary criticism
            


            
              	Notable work(s)

              	Adventures of Huckleberry Finn, The Adventures of Tom Sawyer
            


            
              	
            


            
              	
                
                  
                    Influences
                  


                  
                    
                      	
                        
                          	
                            
                              	Artemus Ward, Charles Dickens, Thomas Paine, Alexander Macfarlane, Josh Billings
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                              	Kurt Vonnegut, Gore Vidal, Ernest Hemingway, William Faulkner, H. L. Mencken, Hunter S. Thompson, Hal Holbrook, Jimmy Buffett, Ron Powers, Ralph Ellison, Ken Kesey
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          Samuel Langhorne Clemens ( November 30, 1835  April 21, 1910), better known by the pen name Mark Twain, was an American humorist, satirist, lecturer and writer. Twain is most noted for his novels Adventures of Huckleberry Finn, which has since been called the Great American Novel, and The Adventures of Tom Sawyer. He is also known for his quotations. During his lifetime, Twain became a friend to presidents, artists, industrialists and European royalty.


          Twain enjoyed immense public popularity, and his keen wit and incisive satire earned him praise from both critics and peers. American author William Faulkner called Twain "the father of American literature."


          


          Biography


          


          Early life


          Samuel Langhorne Clemens, "Mark Twain", was born in Florida, Missouri on November 30, 1835 to a Tennessee country merchant, John Marshall Clemens ( August 11, 1798  March 24, 1847), and Jane Lampton Clemens ( June 18, 1803  October 27, 1890). He was the sixth of seven children. Only three of his siblings survived childhood: his brothers Orion ( July 17, 1825  December 11, 1897) and Henry ( July 13, 1838  June 21, 1858) and his sister Pamela ( September 19, 1827  August 31, 1904). His sister Margaret ( May 31, 1830  August 17, 1839) died when Twain was four years old, and his brother Benjamin ( June 8, 1832  May 12, 1842) died three years later. Another brother, Pleasant (18281829), died at the age of six months. He was born two weeks after the closest approach to Earth of Halley's Comet (see 1835 comment).


          When Twain was four, his family moved to Hannibal, a port town on the Mississippi River that would serve as the inspiration for the fictional town of St. Petersburg in The Adventures of Tom Sawyer and Adventures of Huckleberry Finn. At that time, Missouri was a slave state in the Union, and young Twain became familiar with the institution of slavery, a theme he later explored in his writing.


          In March 1847, when Twain was 11, his father died of pneumonia. The following year, he became a printer's apprentice. In 1851, he began working as a typesetter and contributor of articles and humorous sketches for the Hannibal Journal, a newspaper owned by his brother, Orion. When he was 18, he left Hannibal and worked as a printer in New York City, Philadelphia, St. Louis and Cincinnati. He joined the union and educated himself in public libraries in the evenings, finding wider sources of information than he would have at a conventional school. At 22, Twain returned to Missouri. On a voyage to New Orleans down the Mississippi, the steamboat pilot, Horace E. Bixby, inspired Twain to likewise pursue a career as a steamboat pilot; it was a richly rewarding occupation with wages set at $250 per month, equivalent to $155,000 a year today.
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          Because the steamboats at the time were constructed of very dry flammable wood, no lamps were allowed, making night travel a precarious endeavor. A steamboat pilot needed a vast knowledge of the ever-changing river to be able to stop at any of the hundreds of ports and wood-lots along the river banks. Twain meticulously studied 2,000 miles (3,200 km) of the Mississippi for more than two years before he received his steamboat pilot license in 1859. While training, Samuel convinced his younger brother Henry to work with him. Henry was killed on June 21, 1858, when the steamboat he was working on, the Pennsylvania, exploded. Twain had foreseen this death in a detailed dream a month earlier, which inspired his interest in parapsychology; he was an early member of the Society for Psychical Research. Twain was guilt-stricken over his brother's death and held himself responsible for the rest of his life. However, he continued to work on the river and served as a river pilot until the American Civil War broke out in 1861 and traffic along the Mississippi was curtailed.


          


          Travels and family


          Missouri was a slave state and considered by many to be part of the South, but it did not join the Confederacy. When the war began, Twain and his friends formed a Confederate militia (depicted in an 1885 short story, " The Private History of a Campaign That Failed"), which drilled for only two weeks before disbanding. Twain joined his brother, Orion, who had been appointed secretary to the territorial governor of Nevada, James W. Nye, and headed west.
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          Twain and his brother traveled for more than two weeks on a stagecoach across the Great Plains and the Rocky Mountains, visiting the Mormon community in Salt Lake City along the way. These experiences became the basis of the book Roughing It, and provided material for The Celebrated Jumping Frog of Calaveras County. Twain's journey ended in the silver-mining town of Virginia City, Nevada, where he became a miner. Twain failed as a miner and found work at a Virginia City newspaper, the Territorial Enterprise. On February 3, 1863, he signed a humorous travel account "LETTER FROM CARSON - re: Joe Goodman; party at Gov. Johnson's; music" with "Mark Twain".


          Twain then traveled to San Francisco, California, where he continued as a journalist and began lecturing. He met other writers such as Bret Harte, Artemus Ward and Dan DeQuille. An assignment in Hawaii became the basis for his first lectures. In 1867, a local newspaper funded a trip to the Mediterranean. During his tour of Europe and the Middle East, he wrote a popular collection of travel letters which were compiled as The Innocents Abroad in 1869.


          Twain met Charles Langdon, who showed him a picture of his sister Olivia; Twain claimed to have fallen in love at first sight. They met in 1868, were engaged a year later, and married in February 1870 in Elmira, New York. She came from a "wealthy but liberal family", and through her he met abolitionists, "socialists, principled atheists and activists for women's rights and social equality", including Harriet Beecher Stowe, Frederick Douglass and the utopian socialist William Dean Howells.


          The couple lived in Buffalo, New York from 1869 to 1871. Twain owned a stake in the Buffalo Express, and worked as an editor and writer. Their son Langdon died of diphtheria at 19 months.


          In 1871, Twain moved his family to Hartford, Connecticut, where starting in 1873 he arranged the building of a dramatic house for them, which local admirers saved from demolition in 1927 and eventually turned into a museum focused on him. There Olivia gave birth to three daughters: Susy (1872-1896), Clara (1874-1962) and Jean (1880-1909). The couple's marriage lasted 34 years, until Olivia's death in 1904.


          During his years in Hartford, Twain became friends with fellow author William Dean Howells.


          


          Later life and death
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          Twain made a second tour of Europe, described in the 1880 book A Tramp Abroad. His tour included a visit to London where, in the summer of 1900, he was the guest of newspaper proprietor Hugh Gilzean-Reid at Dollis Hill House. Twain wrote of Dollis Hill that he had "never seen any place that was so satisfactorily situated, with its noble trees and stretch of country, and everything that went to make life delightful, and all within a biscuit's throw of the metropolis of the world." He returned to America in 1900, having earned enough to pay off his debts.


          In 1906, Twain began his autobiography in the North American Review. Oxford University awarded him a Doctorate in Letters a year later.


          Twain outlived Jean and Susy. He passed through a period of deep depression, which began in 1896 when his favorite daughter Susy died of meningitis. Olivia's death in 1904 and Jean's death on December 24, 1909 deepened his gloom.


          In 1909, Twain is quoted as saying:


          
            
              	

              	I came in with Halley's Comet in 1835. It is coming again next year, and I expect to go out with it. It will be the greatest disappointment of my life if I don't go out with Halley's Comet. The Almighty has said, no doubt: 'Now here are these two unaccountable freaks; they came in together, they must go out together.'

              	
            

          


          His prediction was accurateTwain died of a heart attack on April 21, 1910 in Redding, Connecticut, one day after the comet's closest approach to Earth (see Halley's Comet, 1835 entry).


          In the New York Journal, in 1897, Twain said "The report of my death was an exaggeration."


          Upon hearing of Twain's death, President William Howard Taft said:


          
            
              	

              	Mark Twain gave pleasurereal intellectual enjoymentto millions, and his works will continue to give such pleasure to millions yet to come... His humor was American, but he was nearly as much appreciated by Englishmen and people of other countries as by his own countrymen. He has made an enduring part of American literature.

              	
            

          


          Twain is buried in his wife's family plot in Elmira, New York.


          


          Life as a writer


          


          Career overview


          Twain began his career writing light, humorous verse but evolved into a grim, almost profane chronicler of the vanities, hypocrisies and murderous acts of mankind. At mid-career, with Huckleberry Finn, he combined rich humor, sturdy narrative and social criticism. Twain was a master at rendering colloquial speech and helped to create and popularize a distinctive American literature built on American themes and language. Many of Twain's works have been suppressed at times for various reasons. Adventures of Huckleberry Finn has been repeatedly restricted in American high schools, not least for its frequent use of the word " nigger", which was a common term when the book was written.


          Unfortunately, a complete bibliography of his works is nearly impossible to compile because of the vast number of pieces wrtten by Twain (often in obscure newspapers) and his use of several different pennames. Additionally, many believe that a large portion of his speeches and lectures have been lost or simply were not written down; thus, the collection of Twain's works is an ongoing process. Researchers have rediscovered published material by Twain as recently as 1995.


          


          Early journalism and travelogues


          Twain's first important work, The Celebrated Jumping Frog of Calaveras County, was first published in the New York Saturday Press on November 18, 1865. The only reason it was published there was because his story arrived too late to be included in a book Artemus Ward was compiling featuring sketches of the wild American West.


          After this burst of popularity, Twain was commissioned by the Sacramento Union to write letters about his travel experiences for publication in the newspaper, his first of which was to ride the steamer Ajax in its maiden voyage to Hawaii, referred to at the time as the Sandwich Islands. These humorous letters proved the genesis to his work with the San Francisco Alta California newspaper, which designated him a traveling correspondent for a trip from San Francisco to New York City via the Panama isthmus. All the while Twain was writing letters meant for publishing back and forth, chronicling his experiences with his burlesque humor. On June 8, 1867, Twain set sail on the pleasure cruiser Quaker City for five months. This trip resulted in The Innocents Abroad or The New Pilgrims' Progress.


          
            
              	

              	This book is a record of a pleasure trip. If it were a record of a solemn scientific expedition it would have about it the gravity, that profundity, and that impressive incomprehensibility which are so proper to works of that kind, and withal so attractive. Yet not withstanding it is only a record of a picnic, it has a purpose, which is, to suggest to the reader how he would be likely to see Europe and the East if he looked at them with his own eyes instead of the eyes of those who traveled in those countries before him. I make small pretense of showing anyone how he ought to look at objects of interest beyond the sea  other books do that, and therefore, even if I were competent to do it, there is no need.

              	
            

          


          In 1872, Twain published a second piece of travel literature, Roughing It, as a semi-sequel to Innocents. Roughing It is a semi-autobiographical account of Twain's journey to Nevada and his subsequent life in the American West. The book lampoons American and Western society in the same way that Innocents critiqued the various countries of Europe and the Middle East. Twain's next work kept Roughing It's focus on American society but focused more on the events of the day. Entitled The Gilded Age: A Tale of Today, it was not a travel piece, as his previous two books had been, and it was his first attempt at writing a novel. The book is also notable because it is Twain's only collaboration; it was written with his neighbour Charles Dudley Warner.


          Twain's next two works drew on his experiences on the Mississippi River. Old Times on the Mississippi, a series of sketches published in the Atlantic Monthly in 1875, featured Twains disillusionment with Romanticism. Old Times eventually became the starting point for Life on the Mississippi.


          


          Tom Sawyer and Huckleberry Finn


          Twain's next major publication was The Adventures of Tom Sawyer, which drew on his youth in Hannibal. The character of Tom Sawyer was modeled on Twain as a child, with traces of two schoolmates, John Briggs and Will Bowen. The book also introduced in a supporting role the character of Huckleberry Finn, based on Twain's boyhood friend Tom Blankenship.


          The Prince and the Pauper, despite a storyline that is omnipresent in film and literature today, was not as well received. Telling the story of two boys born on the same day who are physically identical, the book acts as a social commentary as the prince and pauper switch places. Pauper was Twain's first attempt at fiction, and blame for its shortcomings is usually put on Twain for having not been experienced enough in English society, and also on the fact that it was produced after such a massive hit. In between the writing of Pauper, Twain had started Adventures of Huckleberry Finn (which he consistently had problems completing and started and completed another travel book, A Tramp Abroad, which follows Twain as he travels through central and southern Europe.


          Twain's next major published work, Adventures of Huckleberry Finn, solidified him as a noteworthy American writer. Some have called it the first Great American Novel. Huckleberry Finn was an offshoot from Tom Sawyer and proved to have a more serious tone than its predecessor. The main premise behind Huckleberry Finn is the young boy's belief in the right thing to do even though the majority of society believes that it was wrong. The book has become required reading in many schools throughout the United States because Huck ignores the rules and mores of the age to follow what he thinks is just (the story takes place in the 1850s where slavery is present). Four hundred manuscript pages of Huckleberry Finn were written in the summer of 1876, right after the publication of Tom Sawyer. Some accounts have Twain taking seven years off after his first burst of creativity, eventually finishing the book in 1883. Other accounts have Twain working on Huckleberry Finn in tandem with The Prince and the Pauper and other works in 1880 and other years. The last fifth of Huckleberry Finn is subject to much controversy. Some say that Twain experiencesas critic Leo Marx puts ita "failure of nerve." Ernest Hemingway once said of Huckleberry Finn: If you read it, you must stop where the Nigger Jim is stolen from the boys. That is the real end. The rest is just cheating.


          Near the completion of Huckleberry Finn, Twain wrote Life on the Mississippi, which is said to have heavily influenced the former book. The work recounts Twain's memories and new experiences after a 22-year absence from the Mississippi. The book is of note because Twain introduces the real meaning of his pseudonym.


          


          Later writing


          After his great work, Twain began turning to his business endeavors to keep them afloat and to stave off the increasing difficulties he had been having from his writing projects. Twain focused on President Ulysses S. Grant's Memoirs for his fledgling publishing company, finding time in between to write "The Private History of a Campaign That Failed" for The Century Magazine. This piece detailed his two-week stint in a Confederate militia during the Civil War. The name of his publishing company was Charles L. Webster & Company, which he owned with Charles L. Webster, his nephew by marriage.
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          Twain next focused on A Connecticut Yankee in King Arthur's Court, which featured him making his first big pronouncement of disappointment with politics. Written with the same "historical fiction" style of The Prince and the Pauper, A Connecticut Yankee showed the absurdities of political and social norms by setting them in the court of King Arthur. The book was started in December 1885, then shelved a few months later until the summer of 1887, and eventually finished in the spring of 1889.


          Twain had begun to furiously write articles and commentary with diminishing returns to pay the bills and keep his business intentions afloat, but it was not enough because he filed for bankruptcy in 1894. His next large-scale work, Pudd'nhead Wilson, was written rapidly, as Twain was furiously trying to stave off the bankruptcy. In the month from November 12 to December 14, 1893, Twain wrote a staggering 60,000 words for the novel. Critics have pointed to this rushed completion as the cause of the novel's rough organization and constant disruption of continuous plot. There were parallels between this work and Twain's financial failings, notably his desire to escape his current constraints and become a different person.


          Interestingly, the actual title of this novel is not clearly established. It was first published serially in Century Magazine, and when it was finally published in book form, Pudd'nhead Wilson appeared as the main title; however, the disputed "subtitles" make the entire title read: The Tragedy of Pudd'nhead Wilson and the Comedy of The Extraordinary Twins.


          This novel, like The Prince and the Pauper, also contains the tale of two boys born on the same day who switch positions in life. Considering the circumstances of Twain's birth and Halley's Comet and his strong belief in the paranormal, it is not surprising that these "mystic" connections recur throughout his writing.


          Twain's next venture was a work of straight fiction that he called Personal Recollections of Joan of Arc and dedicated to his wife. Twain had long said that this was the work of which he was most proud, despite the criticism he received for it. The book had been a dream of his since childhood; he claimed that he had found a manuscript detailing the life of Joan of Arc when he was an adolescent. This was another piece which Twain was convinced would save his publishing company. His financial adviser, Henry Huttleston Rogers, squashed that idea and got Twain out of that business altogether, but the book was published nonetheless.


          During this time of dire financial straits, Twain published several literary reviews in newspapers to help make ends meet. He famously derided James Fenimore Cooper in his article detailing Cooper's Literary Offenses. He became an extremely outspoken critic not only of other authors, but also of other critics, suggesting that before praising Cooper's work, Professors Loundsbury, Brander Matthes, and Wilkie Collins "ought to have read some of it."


          Other authors to fall under Twain's attack during this time period (beginning around 1890 until his death) were George Eliot, Jane Austen and Robert Louis Stevenson. Some have noticed a trend in literary criticism to mimic Twain's style, as contemporary critics often ballast not merely portions of a work, opting instead to insult and belittle an author's entire bibliography. It appears that Twain was the first to use such language in describing established authors (and these authors were often quite popular at the time Twain was lambasting them). In addition to providing a source for the "tooth and claw" style of literary criticism, Twain outlines in several letters and essays what he considers to be "quality writing". He places particular emphasis on concision, utility of word choice, and realism (he complains that Cooper's Deerslayer purports to be realistic but has several shortcomings). Ironically, several of his works were later criticized for lack of continuity (Adventures of Huckleberry Finn) and organization (Pudd'nhead Wilson).


          Twain's wife died in 1904, and after an appropriate time Twain allowed himself to publish some works that his wife, a de facto editor and censor throughout his life, had looked down upon. Of these works, The Mysterious Stranger, which places the presence of Satan, also known as No. 44, in various situations where the moral sense of humankind is absent, is perhaps the best known. This particular work was not published in Twain's lifetime. There were three versions found in his manuscripts made between 1897 and 1905: the Hannibal version, the Eseldorf version, and the Print Shop version. Confusion between the versions led to an extensive publication of a jumbled version, and only recently have the original versions as Twain wrote them become available.


          Twain's last work was his autobiography, which he dictated and thought would be most entertaining if he went off on whims and tangents in non-sequential order. Some archivists and compilers had a problem with this and rearranged the biography into a more conventional form, thereby eliminating some of Twain's humor and the flow of the book.


          


          Finance, science, and inventions


          Twain made a substantial amount of money through his writing, but he spent much of it in bad investments, mostly in new inventions. He was fascinated with science and scientific inquiry. He developed a close and lasting friendship with Nikola Tesla, and the two spent much time together in Tesla's laboratory. His book A Connecticut Yankee in King Arthur's Court features a time traveler from contemporary America, using his knowledge of science to introduce modern technology to Arthurian England. Some suggest this makes Twain a pioneer in the science fiction genre. Twain inventions included a bed clamp for infants, a new type of steam engine, and the kaolatype (or collotype, a machine designed to engrave printing plates). The Paige typesetting machine was a beautifully engineered mechanical marvel that amazed viewers when it worked, but was prone to breakdowns; before it could be commercially perfected it was made obsolete by the Linotype. He patented an improvement in adjustable and detachable straps for garments.
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          Twain also lost money through his publishing house, which enjoyed initial success selling the memoirs of Ulysses S. Grant but went bust soon after, losing money on the idea that the general public would be interested in a Life of the Pope. Less than two hundred copies were sold.


          Twain's writings and lectures, combined with the help of a new friend, enabled him to recover financially. In 1893, he began a 15-year-long friendship with financier Henry Huttleston Rogers, a principal of Standard Oil. Rogers first made Twain file for bankruptcy. Then Rogers had Twain transfer the copyrights on his written works to his wife, Olivia, to prevent creditors from gaining possession of them. Finally, Rogers took absolute charge of Twain's money until all the creditors were paid. Twain then embarked on an around-the-world lecture tour to pay off his creditors in full, despite the fact that he was no longer under any legal obligation to do so.


          


          Friendship with Henry H. Rogers


          While Twain credited Henry Rogers, a Standard Oil executive, with saving him from financial ruin, their close friendship in their later years was mutually beneficial. Twain lost three of his four children and his beloved wife, and the Rogers family increasingly became a surrogate family for him. He became a frequent guest at their townhouse in New York City, their 48-room summer home in Fairhaven, Massachusetts, and aboard their steam yacht, the Kanawha.
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          The two men introduced each other to their acquaintances. Twain was an admirer of the remarkable deafblind girl Helen Keller. He first met Keller and her teacher Anne Sullivan at a party in the home of Laurence Hutton in New York City in the winter of 1894. Twain introduced them to Rogers, who, with his wife, paid for Keller's education at Radcliffe College. It was Twain who is credited with labeling Sullivan, Keller's governess and companion, a "miracle worker." His choice of words later became inspiration for the title of William Gibson's play and film adaptation, The Miracle Worker. Twain also introduced Rogers to journalist Ida M. Tarbell, who interviewed the robber baron for a muckraking expose that led indirectly to the break-up of the Standard Oil Trust. On cruises aboard the Kanawha, Twain and Rogers were joined at frequent intervals by Booker T. Washington, the famed former slave who had become a leading educator.


          While the two famous old men were widely regarded as drinking and poker buddies, they also exchanged letters when apart, and this was often since each traveled a great deal. Unlike Rogers' personal files, which have never become public, these insightful letters were published. The written exchanges between the two men demonstrate Twain's well-known sense of humor and, more surprisingly, Rogers' sense of fun, providing a rare insight into the private side of the robber baron.


          In April 1907, Twain and Rogers cruised to the opening of the Jamestown Exposition in Virginia. Twain's public popularity was such that many fans took boats out to the Kanawha at anchor in hopes of getting a glimpse of him. As the gathering of boats around the yacht became a safety hazard, he finally obliged by coming on deck and waving to the crowds.


          Because of poor weather conditions, the steam yacht was delayed for several days from venturing into the Atlantic Ocean. Rogers and some of the others in his party returned to New York by rail; Twain disliked train travel and so elected to wait and return on the Kanawha. However, reporters lost track of his whereabouts; when he failed to return to New York City as scheduled, The New York Times speculated that he might have been "lost at sea." Upon arriving safely in New York and learning of this, the humorist wrote a satirical article about the episode, offering to "...make an exhaustive investigation of this report that I have been lost at sea. If there is any foundation for the report, I will at once apprise the anxious public." This bore similarities to an earlier event in 1897 when he made his famous remark "The report of my death is an exaggeration", after a reporter was sent to investigate whether he had died. (In fact, it was his cousin who was seriously ill.) See List of premature obituaries.


          Later that year, Twain and Rogers's son, Henry Jr., returned to the Jamestown Exposition aboard the Kanawha. The humorist helped host Robert Fulton Day on September 23, 1907, celebrating the centennial of Fulton's invention of the steamboat. Twain, filling in for ailing former U.S. President Grover Cleveland, introduced Rear Admiral Purnell Harrington. Twain was met with a five-minute standing ovation; members of the audience cheered and waved their hats and umbrellas. Deeply touched, Twain said, "When you appeal to my head, I don't feel it; but when you appeal to my heart, I do feel it."


          In April 1909 the two old friends returned to Norfolk, Virginia for the banquet in honour of Rogers and his newly completed Virginian Railway. Twain was the keynote speaker in one of his last public appearances, and was widely quoted in newspapers across the country.


          A month later, Twain was en route from Connecticut to visit his friend in New York City when Rogers died suddenly on May 20, 1909. Twain arrived at Grand Central Station to be met by his daughter with the news. Stricken with grief, he uncustomarily avoided news reporters who had gathered, saying only "This is terrible...I cannot talk about it." Two days later, he served as an honorary pallbearer at the funeral in New York City. However, he declined to join the funeral party on the train ride for the interment at Fairhaven. He said "I cannot bear to travel with my friend and not converse."


          


          Legacy


          


          Twain's legacy lives on today as his namesakes continue to multiply. Several schools are named after him, including Twain Elementary School in Houston, Texas, which has a statue of Twain sitting on a bench, and Mark Twain Intermediate School in New York. There are several schools named Mark Twain Middle School in different states, as well as Samuel Clemens High School in Schertz, near San Antonio, Texas. There are also other structures, such as the Mark Twain Memorial Bridge.


          Awards in his name proliferate. In 1998, The John F. Kennedy Centre for the Performing Arts created the Mark Twain Prize for American Humor, awarded annually. The Mark Twain Award is an award given annually to a book for children in grades four through eight by the Missouri Association of School Librarians. Stetson University in DeLand, Florida sponsors the Mark Twain Young Authors' Workshop each summer in collaboration with the Boyhood Home and Museum in Hannibal. The program is open to young authors in grades five through eight. The museum sponsors the Mark Twain Creative Teaching Award.


          Buildings associated with Twain, including some of his many homes, have been preserved as museums. His birthplace is preserved in Florida, Missouri. The Mark Twain Boyhood Home and Museum in Hannibal, Missouri preserves the setting for some of the author's best-known work. The home of childhood friend Laura Hawkins, said to be the inspiration for his fictional character Becky Thatcher, is preserved as the "Thatcher House." In May 2007, a painstaking reconstruction of the home of Tom Blankenship, the inspiration for Huckleberry Finn, was opened to the public. The family home he had built in Hartford, Connecticut, where he and his wife raised their three daughters, is preserved and open to visitors as the Mark Twain House.


          Actor Hal Holbrook created a one-man show called Mark Twain Tonight, which he has performed regularly for 50 years. The broadcast by CBS in 1967 won him an Emmy Award. Of the three runs on Broadway (1966, 1977, and 2005), the first won him a Tony Award.


          Additionally, like countless influential individuals, Twain was honored by having an asteroid, 2362 Mark Twain, named after him.


          Often, Twain is depicted on pop culture as wearing an all-white suit. While there is evidence that suggests that, after Livy's death in 1904, Twain began wearing white suits on the lecture circuit, modern representations suggesting that he wore them throughout his life was unfounded. There is no evidence of him wearing a white suit before 1904; however, it did eventually become his trademark, and anecdotes about this eccentricity (such as the time he wore a white summer-suit to a Congressional hearing during the winter).


          


          Pen names


          Twain used different pen names (pseudonyms or "noms de plume") before deciding on "Mark Twain". He signed humorous and imaginative sketches "Josh" until 1863. Additionally, he used the pen name "Thomas Jefferson Snodgrass" for a series of humorous letters.


          He maintained that his primary pen name came from his years working on Mississippi riverboats, where two fathoms, a depth indicating "safe water" for the boat to float over, was measured on the sounding line. A fathom is a maritime unit of depth, equivalent to two yards (1.8 m); "twain" is an archaic term for "two". The riverboatman's cry was "mark twain" or, more fully, "by the mark twain", meaning "according to the mark [on the line], [the depth is] two [fathoms]", that is, "there are 12feet (3.7m) of water under the boat and it is safe to pass".


          Twain claimed that his famous pen name was not entirely his invention. In Life on the Mississippi, he wrote:


          
            Captain Isaiah Sellers was not of literary turn or capacity, but he used to jot down brief paragraphs of plain practical information about the river, and sign them "MARK TWAIN," and give them to the New Orleans Picayune. They related to the stage and condition of the river, and were accurate and valuable; ... At the time that the telegraph brought the news of his death, I was on the Pacific coast. I was a fresh new journalist, and needed a nom de guerre; so I confiscated the ancient mariner's discarded one, and have done my best to make it remain what it was in his handsa sign and symbol and warrant that whatever is found in its company may be gambled on as being the petrified truth; how I have succeeded, it would not be modest in me to say.

          


          Twain's version of the story regarding his nom de plume is not without detractors and has been called into question by biographer George Williams III, the Territorial Enterprise newspaper and Purdue University's Paul Fatout. These sources claim that "mark twain" refers to a running bar tab that Twain would regularly incur while drinking at John Piper's saloon in Virginia City, Nevada.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mark_Twain"
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          A markup language is an artificial language using a set of annotations to text that describe how text is to be structured, laid out, or formatted. Markup languages have been in use for centuries, and in recent years have also been used in computer typesetting and word-processing systems.


          A well-known example of a markup language in use today in computing is HyperText Markup Language ( HTML), one of the most used in the World Wide Web. HTML follows some of the markup conventions used in the publishing industry in the communication of printed work between authors, editors, and printers.


          


          History


          The term markup is derived from the traditional publishing practice of "marking up"' a manuscript, which involves adding symbolic printer's instructions in the margins of a paper manuscript. For centuries, this task was done primarily by skilled typographers known as "markup men" who marked up text to indicate what typeface, style, and size should be applied to each part, and then passed the manuscript to others for typesetting by hand. Markup was also commonly applied by editors, proofreaders, and graphic designers.


          


          GenCode


          The idea of markup languages was apparently first presented by publishing executive William W. Tunnicliffe at a conference in 1967, although he preferred to call it "generic coding." Tunnicliffe would later lead the development of a standard called GenCode for the publishing industry. Book designer Stanley Fish also published speculation along similar lines in the late 1960s. Brian Reid, in his 1980 dissertation at Carnegie Mellon University, developed the theory and a working implementation of descriptive markup in actual use. However, IBM researcher Charles Goldfarb is more commonly seen today as the "father" of markup languages, because of his work on IBM GML, and then as chair of the International Organization for Standardization committee that developed SGML, the first widely used descriptive markup system. Goldfarb hit upon the basic idea while working on an early project to help a newspaper computerize its work flow, although the published record does not clarify when. He later became familiar with the work of Tunnicliffe and Fish, and heard an early talk by Reid that further sparked his interest.


          The details of the early history of descriptive markup languages are hotly debated. However, it is clear that the notion was independently discovered several times throughout the 70s (and possibly the late 60s), and became an important practice in the late 80s.


          Some early examples of markup languages available outside the publishing industry can be found in typesetting tools on Unix systems such as troff and nroff. In these systems, formatting commands were inserted into the document text so that typesetting software could format the text according to the editor's specifications. It was a trial and error iterative process to get a document printed correctly. Availability of WYSIWYG ("what you see is what you get") publishing software supplanted much use of these languages among casual users, though serious publishing work still uses markup to specify the non-visual structure of texts.


          


          TeX


          Another major publishing standard is TeX, created and continuously refined by Donald Knuth in the 1970s and 80s. TeX concentrated on detailed layout of text and font descriptions in order to typeset mathematical books in professional quality. This required Knuth to spend considerable time investigating the art of typesetting. However, TeX has a steep learning curve, so that it is mainly used in academia, where it is the de facto standard in many scientific disciplines. A TeX macro package known as LaTeX provides a descriptive markup system on top of TeX, and is widely used.


          


          Scribe, GML and SGML


          The first language to make a clear and clean distinction between structure and presentation was certainly Scribe, developed by Brian Reid and described in his doctoral thesis in 1980. Scribe was revolutionary in a number of ways, not least that it introduced the idea of styles separated from the marked up document, and of a grammar controlling the usage of descriptive elements. Scribe influenced the development of Generalized Markup Language (later SGML) and is a direct ancestor to HTML and LaTeX.


          In the early 1980s, the idea that markup should be focused on the structural aspects of a document and leave the visual presentation of that structure to the interpreter led to the creation of SGML. The language was developed by a committee chaired by Goldfarb. It incorporated ideas from many different sources, including Tunnicliffe's project, GenCode. Sharon Adler, Anders Berglund, and James A. Marke were also key members of the SGML committee.


          SGML specified a syntax for including the markup in documents, as well as one for separately describing what tags were allowed, and where (the Document Type Definition ( DTD) or schema). This allowed authors to create and use any markup they wished, selecting tags that made the most sense to them and were named in their own natural languages. Thus, SGML is properly a meta-language, and many particular markup languages are derived from it. From the late 80s on, most substantial new markup languages have been based on SGML system, including for example TEI and DocBook. SGML was promulgated as an International Standard by International Organization for Standardization, ISO 8879, in 1986.


          SGML found wide acceptance and use in fields with very large-scale documentation requirements. However, it was generally found to be cumbersome and difficult to learn, a side effect of attempting to do too much and be too flexible. For example, SGML made end tags (or start-tags, or even both) optional in certain contexts, because it was thought that markup would be done manually by overworked support staff who would appreciate saving keystrokes.


          


          HTML


          By 1991, it appeared to many that SGML would be limited to commercial and data-based applications while WYSIWYG tools (which stored documents in proprietary binary formats) would suffice for other document processing applications.


          The situation changed when Sir Tim Berners-Lee, learning of SGML from co-worker Anders Berglund and others at CERN, used SGML syntax to create HTML. HTML resembles other SGML-based tag languages, although it began as simpler than most and a formal DTD was not developed until later. DeRose argues that HTML's use of descriptive markup (and SGML in particular) was a major factor in the success of the Web, because of the flexibility and extensibility that it enabled (other factors include the notion of URLs and the free distribution of browsers). HTML is quite likely the most used markup language in the world today.


          However, HTML's status as a markup language is disputed by some computer scientists. The argument for this is that HTML restricts the placement of tags, requiring them to be either fully nested inside of other tags, or the root tag of the document. Because of this, these scientists would suggest instead that HTML is a container language, following a Hierarchical model.


          


          XML


          XML (Extensible Markup Language) is a meta markup language that is now widely used. XML was developed by the World Wide Web Consortium, in a committee created and chaired by Jon Bosak. The main purpose of XML was to simplify SGML by focusing on a particular problem  documents on the Internet. XML remains a meta-language like SGML, allowing users to create any tags needed (hence "extensible") and then describing those tags and their permitted uses.


          XML adoption was helped because every XML document can be written in such a way that it is also an SGML document, and existing SGML users and software could switch to XML fairly easily. However, XML eliminated many of the more complex and human-oriented features of SGML to simplify implementation (while increasing markup size and reducing readability and editability). Other improvements rectified some SGML problems in international settings, and made it possible to parse and interpret document hierarchy even if no DTD is available.


          XML was designed primarily for semi-structured environments such as documents and publications. However, it appeared to hit a sweet spot between simplicity and flexibility, and was rapidly adopted for many other uses. XML is now widely used for communicating data between applications. Like HTML, it can be described as a 'container' language.


          


          XHTML


          Since January 2000 all W3C Recommendations for HTML have been based on XML rather than SGML, using the abbreviation XHTML (Extensible HyperText Markup Language). The language specification requires that XHTML Web documents must be well-formed XML documents  this allows for more rigorous and robust documents while using tags familiar from HTML.


          One of the most noticeable differences between HTML and XHTML is the rule that all tags must be closed: empty HTML tags such as <br> must either be closed with a regular end-tag, or replaced by a special form: <br/> (the space before the '/' on the end tag is optional, but frequently used because it enables some pre-XML Web browsers, and SGML parsers, to accept the tag). Another is that all attribute values in tags must be quoted. Finally, all tag and attribute names must be lowercase in order to be valid; HTML, on the other hand, was case-insensitive.


          


          Other XML-based applications


          Many XML-based applications now exist, including Resource Description Framework (RDF), XForms, DocBook, SOAP and the Web Ontology Language (OWL). For a partial list of these see List of XML markup languages.


          


          Features


          A common feature of many markup languages is that they intermix the text of a document with markup instructions in the same data stream or file. This is not necessary; it is possible to isolate markup from text content, using pointers, offsets, IDs, or other methods to co-ordinate the two. Such "standoff markup" is typical for the internal representations programs use to work with marked-up documents. However, embedded or "inline" markup is much more common elsewhere. Here, for example, is a small section of text marked up in HTML:

          
<h1> Anatidae </h1>
<p>
The family <i>Anatidae</i> includes ducks, geese, and swans,
but <em>not</em> the closely-related screamers.
</p>



          The codes enclosed in angle-brackets <like this> are markup instructions (known as tags), while the text between these instructions is the actual text of the document. The codes h1, p, and em are examples of structural markup, in that they describe the intended purpose or meaning of the text they include. Specifically, h1 means "this is a first-level heading", p means "this is a paragraph", and em means "this is an emphasized word or phrase". A program interpreting such structural markup may apply its own rules or styles for presenting the various pieces of text, using diffent typefaces, boldness, font size, indention, colour, or other styles, as desired. A tag such as "h1" (header level 1) might be presented in a large bold sans-serif typeface, for example, or in a monospaced (typewriter-style) document it might be underscored  or it might not change the presentation at all.


          In contrast, the i tag in HTML is an example of presentational markup; it is generally used to specify a particular characteristic of the text (in this case, the use of an italic typeface) without specifying the reason for that appearance.


          The Text Encoding Initiative (TEI) has published extensive guidelines for how to encode texts of interest in the humanities and social sciences, developed through years of international cooperative work. These guidelines are used by projects encoding historical documents, the works of particular scholars, periods, or genres, and so on.


          


          Alternative usage


          While the idea of markup language originated with text documents, there is an increasing usage of markup languages in areas like vector graphics, web services, content syndication, and user interfaces. Most of these are XML applications because it is a well-defined and extensible language. The use of XML has also led to the possibility of combining multiple markup languages into a single profile, like XHTML+SMIL and XHTML+MathML+SVG


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Markup_language"
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                  Mars as seen by the Hubble Space Telescope
                

              
            


            
              	
                
                  Designations
                

              
            


            
              	Adjective

              	Martian
            


            
              	
                
                  Orbital characteristics
                

              
            


            
              	Epoch J2000
            


            
              	Aphelion

              	249,209,300 km

              1.665861 AU
            


            
              	Perihelion

              	206,669,000 km

              1.381497 AU
            


            
              	Semi-major axis

              	227,939,100 km

              1.523679 AU
            


            
              	Eccentricity

              	0.093315

            


            
              	Orbital period

              	
                686.971 day


                1.8808 Julian years

                668.5991 sols

              
            


            
              	Synodic period

              	779.96 day

              2.135 Julian years
            


            
              	Average orbitalspeed

              	24.077 km/s
            


            
              	Inclination

              	1.850

              5.65 to Sun's Equator
            


            
              	Longitudeof ascendingnode

              	49.562
            


            
              	Argument of perihelion

              	286.537
            


            
              	Satellites

              	2
            


            
              	
                
                  Physical characteristics
                

              
            


            
              	Equatorial radius

              	3,396.2  0.1km

              0.533 Earths
            


            
              	Polar radius

              	3,376.2  0.1km

              0.531 Earths
            


            
              	Flattening

              	0.00589  0.00015
            


            
              	Surface area

              	144,798,500km

              0.284 Earths
            


            
              	Volume

              	1.63181011 km

              0.151 Earths
            


            
              	Mass

              	6.41851023 kg

              0.107 Earths
            


            
              	Mean density

              	3.934 g/cm
            


            
              	Equatorial surfacegravity

              	3.69 m/s

              0.376 g
            


            
              	Escape velocity

              	5.027 km/s
            


            
              	Sidereal rotation

              period

              	1.025957 day

              24.62296 h
            


            
              	Equatorial rotationvelocity

              	868.22 km/h
            


            
              	Axial tilt

              	25.19
            


            
              	Northpole right ascension

              	21 h 10 min 44 s

              317.68143
            


            
              	Northpole declination

              	52.88650
            


            
              	Albedo

              	0.15
            


            
              	Surface temp.

               Kelvin

               Celsius

              	
                
                  
                    	min

                    	mean

                    	max
                  


                  
                    	186K

                    	227K

                    	268K
                  


                  
                    	87C

                    	46C

                    	5C
                  

                

              
            


            
              	Apparent magnitude

              	+1.8 to 2.91
            


            
              	Angular diameter

              	3.5"  25.1"
            


            
              	
                
                  Atmosphere
                

              
            


            
              	Surface pressure

              	0.70.9 kPa
            


            
              	Composition

              	
                95.72% Carbon dioxide


                2.7% Nitrogen

                1.6% Argon

                0.2% Oxygen

                0.07% Carbon monoxide

                0.03% Water vapor

                0.01% Nitric oxide

                2.5 ppm Neon

                300 ppb Krypton

                130 ppb Formaldehyde

                80 ppb Xenon

                30 ppb Ozone

                10 ppb Methane


              
            

          


          Mars (pronounced [ˈmɑːz] (in British English) or [ˈmɑːrz] (in American English) ) is the fourth planet from the Sun in the Solar System. The planet is named after Mars, the Roman god of war. It is also referred to as the "Red Planet" because of its reddish appearance as seen from Earth.


          Mars is a terrestrial planet with a thin atmosphere, having surface features reminiscent both of the impact craters of the Moon and the volcanoes, valleys, deserts and polar ice caps of Earth. It is the site of Olympus Mons, the highest known mountain in the Solar System, and of Valles Marineris, the largest canyon. In addition to its geographical features, Mars rotational period and seasonal cycles are likewise similar to those of Earth.


          Until the first flyby of Mars by Mariner 4 in 1965, many speculated that there might be liquid water on the planet's surface. This was based on observations of periodic variations in light and dark patches, particularly in the polar latitudes, which looked like seas and continents, while long, dark striations were interpreted by some observers as irrigation channels for liquid water. These straight line features were later proven not to exist and were instead explained as optical illusions. Still, of all the planets in the Solar System other than Earth, Mars is the most likely to harbour liquid water, and perhaps life.


          Mars is currently host to three functional orbiting spacecraft: Mars Odyssey, Mars Express, and Mars Reconnaissance Orbiter. This is more than any planet in the Solar System except Earth. The surface is also home to the two Mars Exploration Rovers ( Spirit and Opportunity), the lander Phoenix, and several inert landers and rovers that either failed or completed missions. Geological evidence gathered by these and preceding missions suggests that Mars previously had large-scale water coverage, while observations also indicate that small geyser-like water flows have occurred during the past decade. Observations by NASA's Mars Global Surveyor show evidence that parts of the southern polar ice cap have been receding.


          Mars has two moons, Phobos and Deimos, which are small and irregularly shaped. These may be captured asteroids, similar to 5261 Eureka, a Martian Trojan asteroid. Mars can be seen from Earth with the naked eye. Its apparent magnitude reaches 2.9, a brightness surpassed only by Venus, the Moon, and the Sun, though most of the time Jupiter will appear brighter to the naked eye than Mars.


          


          Physical characteristics


          
            [image: Size comparison of terrestrial planets (left to right): Mercury, Venus, Earth, and Mars.]

            
              Size comparison of terrestrial planets (left to right): Mercury, Venus, Earth, and Mars.
            

          


          Mars has approximately half the radius of Earth and only one-tenth the mass, being less dense, but its surface area is only slightly less than the total area of Earth's dry land. While Mars is larger and more massive than Mercury, Mercury has a higher density. This results in a slightly stronger gravitational force at Mercury's surface. The red-orange appearance of the Martian surface is caused by iron(III) oxide, more commonly known as hematite, or rust.


          


          Geology


          Based on orbital observations and the examination of the Martian meteorite collection, the surface of Mars appears to be composed primarily of basalt. Some evidence suggests that a portion of the Martian surface is more silica-rich than typical basalt, and may be similar to andesitic rocks on Earth; however, these observations may also be explained by silica glass. Much of the surface is deeply covered by a fine iron(III) oxide dust that has the consistency of talcum powder.


          
            [image: Rock strewn surface imaged by Mars Pathfinder]

            
              Rock strewn surface imaged by Mars Pathfinder
            

          


          Although Mars has no intrinsic magnetic field, observations show that parts of the planet's crust have been magnetized and that alternating polarity reversals of its dipole field have occurred. This paleomagnetism of magnetically susceptible minerals has properties that are very similar to the alternating bands found on the ocean floors of Earth. One theory, published in 1999 and re-examined in October 2005 (with the help of the Mars Global Surveyor), is that these bands demonstrate plate tectonics on Mars 4 billion years ago, before the planetary dynamo ceased to function and caused the planet's magnetic field to fade away.


          Current models of the planet's interior imply a core region about 1,480kilometres in radius, consisting primarily of iron with about 1417% sulfur. This iron sulfide core is partially fluid, and has twice the concentration of the lighter elements than exist at Earth's core. The core is surrounded by a silicate mantle that formed many of the tectonic and volcanic features on the planet, but now appears to be inactive. The average thickness of the planet's crust is about 50km, with a maximum thickness of 125km. Earth's crust, averaging 40km, is only a third as thick as Mars crust relative to the sizes of the two planets.


          The geological history of Mars can be split into many epochs, but the following are the three main ones:


          
            	Noachian epoch (named after Noachis Terra): Formation of the oldest extant surfaces of Mars, 3.8 billion years ago to 3.5 billion years ago. Noachian age surfaces are scarred by many large impact craters. The Tharsis bulge volcanic upland is thought to have formed during this period, with extensive flooding by liquid water late in the epoch.


            	Hesperian epoch (named after Hesperia Planum): 3.5 billion years ago to 1.8 billion years ago. The Hesperian epoch is marked by the formation of extensive lava plains.


            	Amazonian epoch (named after Amazonis Planitia): 1.8 billion years ago to present. Amazonian regions have few meteorite impact craters but are otherwise quite varied. Olympus Mons formed during this period along with lava flows elsewhere on Mars.

          


          A major geological event occurred on Mars on February 19, 2008, and was caught on camera by the Mars Reconnaissance Orbiter. Images capturing a spectacular avalanche of materials thought to be fine grained ice, dust, and large blocks are shown to have detached from a 2,300-foot (701m) high cliff. Evidence of the avalanche is present in the dust clouds left above the cliff afterwards.


          Recent studies support a theory, first proposed in the 1980s, that Mars was struck by an Pluto-sized meteor about four billion years ago. The event, thought to be the cause of the Martian hemispheric dichotomy, distorted the planet's northern hemisphere.


          


          Hydrology
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              Photo of microscopic rock forms indicating past signs of water, taken by Opportunity
            

          


          Liquid water cannot exist on the surface of Mars with its present low atmospheric pressure, except at the lowest elevations for short periods but water ice is in no short supply, with two polar ice caps made largely of ice. In March 2007, NASA announced that the volume of water ice in the south polar ice cap, if melted, would be sufficient to cover the entire planetary surface to a depth of 11 metres. Additionally, an ice permafrost mantle stretches down from the pole to latitudes of about 60.


          Much larger quantities of water are thought to be trapped underneath Mars's thick cryosphere, only to be released when the crust is cracked through volcanic action. The largest such release of liquid water is thought to have occurred when the Valles Marineris formed early in Mars's history, enough water being released to form the massive outflow channels. A smaller but more recent event of the same kind may have occurred when the Cerberus Fossae chasm opened about 5 million years ago, leaving a supposed sea of frozen ice still visible today on the Elysium Planitia centered at Cerberus Palus. However, the morphology of this region is more consistent with the ponding of lava flows causing a superficial similarity to ice flows. These lava flows probably draped the terrain established by earlier catastrophic floods of Athabasca Valles. Significantly rough surface texture at decimeter (dm) scales, thermal inertia comparable to that of the Gusev plains, and hydrovolcanic cones are consistent with the lava flow hypothesis. Furthermore, the stoichiometric mass fraction of H2O in this area to tens of centimeter depths is only ~4%, easily attributable to hydrated minerals and inconsistent with the presence of near-surface ice.


          More recently the high resolution Mars Orbiter Camera on the Mars Global Surveyor has taken pictures which give much more detail about the history of liquid water on the surface of Mars. Despite the many giant flood channels and associated tree-like network of tributaries found on Mars there are no smaller scale structures that would indicate the origin of the flood waters. It has been suggested that weathering processes have denuded these, indicating the river valleys are old features. Higher resolution observations from spacecraft like Mars Global Surveyor also revealed at least a few hundred features along crater and canyon walls that appear similar to terrestrial seepage gullies. The gullies tend to be in the highlands of the southern hemisphere and to face the Equator; all are poleward of 30 latitude. The researchers found no partially degraded (i.e. weathered) gullies and no superimposed impact craters, indicating that these are very young features.


          In a particularly striking example (see image) two photographs, taken six years apart, show a gully on Mars with what appears to be new deposits of sediment. Michael Meyer, the lead scientist for NASA's Mars Exploration Program, argues that only the flow of material with a high liquid water content could produce such a debris pattern and colouring. Whether the water results from precipitation, underground or another source remains an open question. However, alternative scenarios have been suggested, including the possibility of the deposits being caused by carbon dioxide frost or by the movement of dust on the Martian surface.


          Further evidence that liquid water once existed on the surface of Mars comes from the detection of specific minerals such as hematite and goethite, both of which sometimes form in the presence of water.


          Nevertheless, some of the evidence believed to indicate ancient water basins and flows has been negated by higher resolution studies taken at resolution about 30 cm by the Mars Reconnaissance Orbiter.


          


          Geography


          
            [image: This approximate true-color image, taken by the Mars Exploration Rover Opportunity, shows the view of Victoria Crater from Cape Verde. It was captured over a three-week period, from October 16 – November 6, 2006.]


            
              This approximate true-colour image, taken by the Mars Exploration Rover Opportunity, shows the view of Victoria Crater from Cape Verde. It was captured over a three-week period, from October 16  November 6, 2006.
            

          


          Although better remembered for mapping the Moon, Johann Heinrich Mdler and Wilhelm Beer were the first "areographers". They began by establishing once and for all that most of Mars surface features were permanent, and determining the planet's rotation period. In 1840, Mdler combined ten years of observations and drew the first map of Mars. Rather than giving names to the various markings, Beer and Mdler simply designated them with letters; Meridian Bay (Sinus Meridiani) was thus feature "a."


          Today, features on Mars are named from a number of sources. Large albedo features retain many of the older names, but are often updated to reflect new knowledge of the nature of the features. For example, Nix Olympica (the snows of Olympus) has become Olympus Mons (Mount Olympus).


          Mars equator is defined by its rotation, but the location of its Prime Meridian was specified, as was Earth's (at Greenwich), by choice of an arbitrary point; Mdler and Beer selected a line in 1830 for their first maps of Mars. After the spacecraft Mariner 9 provided extensive imagery of Mars in 1972, a small crater (later called Airy-0), located in the Sinus Meridiani ("Middle Bay" or "Meridian Bay"), was chosen for the definition of 0.0 longitude to coincide with the original selection.


          
            [image: Olympus Mons]

            
              Olympus Mons
            

          


          Since Mars has no oceans and hence no 'sea level', a zero-elevation surface or mean gravity surface also had to be selected. Zero altitude is defined by the height at which there is 610.5 Pa (6.105 mbar) of atmospheric pressure. This pressure corresponds to the triple point of water, and is about 0.6% of the sea level surface pressure on Earth (.006 atm).


          The dichotomy of Martian topography is striking: northern plains flattened by lava flows contrast with the southern highlands, pitted and cratered by ancient impacts. The surface of Mars as seen from Earth is thus divided into two kinds of areas, with differing albedo. The paler plains covered with dust and sand rich in reddish iron oxides were once thought of as Martian 'continents' and given names like Arabia Terra (land of Arabia) or Amazonis Planitia (Amazonian plain). The dark features were thought to be seas, hence their names Mare Erythraeum, Mare Sirenum and Aurorae Sinus. The largest dark feature seen from Earth is Syrtis Major.


          The shield volcano, Olympus Mons (Mount Olympus), at 26km is the highest known mountain in the Solar System. It is an extinct volcano in the vast upland region Tharsis, which contains several other large volcanoes. It is over three times the height of Mount Everest which in comparison stands at only 8.848km.


          Mars is also scarred by a number of impact craters: a total of 43,000 craters with a diameter of 5km or greater have been found. The largest of these is the Hellas impact basin, a light albedo feature clearly visible from Earth. Due to the smaller mass of Mars, the probability of an object colliding with the planet is about half that of the Earth. However, Mars is located closer to the asteroid belt, so it has an increased chance of being struck by materials from that source. Mars is also more likely to be struck by short-period comets, i.e., those that lie within the orbit of Jupiter. In spite of this, there are far fewer craters on Mars compared with the Moon because Mars's atmosphere provides protection against small meteors. Some craters have a morphology that suggests the ground was wet when the meteor impacted.


          The large canyon, Valles Marineris (Latin for Mariner Valleys, also known as Agathadaemon in the old canal maps), has a length of 4000km and a depth of up to 7km. The length of Valles Marineris is equivalent to the length of Europe and extends across one-fifth the circumference of Mars. By comparison, the Grand Canyon on Earth is only 446km long and nearly 2km deep. Valles Marineris was formed due to the swelling of the Tharis area which caused the crust in the area of Valles Marineris to collapse. Another large canyon is Ma'adim Vallis (Ma'adim is Hebrew for Mars). It is 700km long and again much bigger than the Grand Canyon with a width of 20km and a depth of 2km in some places. It is possible that Ma'adim Vallis was flooded with liquid water in the past.
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              THEMIS image of cave entrances on Mars
            

          


          Images from the Thermal Emission Imaging System (THEMIS) aboard NASA's Mars Odyssey orbiter have revealed seven possible cave entrances on the flanks of the Arsia Mons volcano. The caves, named Dena, Chloe, Wendy, Annie, Abbey, Nikki and Jeanne after loved ones of their discoverers, are collectively known as the "seven sisters." Cave entrances measure from 100m to 252m wide and they are believed to be at least 73m to 96m deep. Because light does not reach the floor of most of the caves, it is likely that they extend much deeper than these lower estimates and widen below the surface. Dena is the only exception; its floor is visible and was measured to be 130m deep. The interiors of these caverns may be protected from micrometeoroids, UV radiation, solar flares and high energy particles that bombard the planet's surface. Some researchers have suggested that this protection makes the caves good candidates for future efforts to find liquid water and signs of life.


          Mars has two permanent polar ice caps: the northern one at Planum Boreum and the southern one at Planum Australe.


          


          Atmosphere


          
            [image: Mars's thin atmosphere, visible on the horizon in this low-orbit photo.]

            
              Mars's thin atmosphere, visible on the horizon in this low-orbit photo.
            

          


          Mars lost its magnetosphere 4 billion years ago, so the solar wind interacts directly with the Martian ionosphere, keeping the atmosphere thinner than it would otherwise be by stripping away atoms from the outer layer. Both Mars Global Surveyor and Mars Express have detected these ionised atmospheric particles trailing off into space behind Mars. The atmosphere of Mars is now relatively thin. Atmospheric pressure on the surface varies from around 30 Pa (0.03 kPa) on Olympus Mons to over 1155Pa(1.155kPa) in the depths of Hellas Planitia, with a mean surface level pressure of 600Pa(0.6 kPa). This is less than 1% of the surface pressure on Earth (101.3kPa). Mars's mean surface pressure equals the pressure found 35km above the Earth's surface. The scale height of the atmosphere, about 11km, is higher than Earth's (6km) due to the lower gravity.


          The atmosphere on Mars consists of 95% carbon dioxide, 3% nitrogen, 1.6% argon, and contains traces of oxygen and water. The atmosphere is quite dusty, containing particulates about 1.5 m in diameter which give the Martian sky a tawny colour when seen from the surface.


          Several researchers claim to have detected methane in the Martian atmosphere with a concentration of about 10 ppb by volume. Since methane is an unstable gas that is broken down by ultraviolet radiation, typically lasting about 340 years in the Martian atmosphere, its presence would indicate a current or recent source of the gas on the planet. Volcanic activity, cometary impacts, and the presence of methanogenic microbial life forms are among possible sources. It was recently pointed out that methane could also be produced by a non-biological process called serpentinization involving water, carbon dioxide, and the mineral olivine, which is known to be common on Mars.


          During a pole's winter, it lies in continuous darkness, chilling the surface and causing 2530% of the atmosphere to condense out into thick slabs of CO2 ice (dry ice). When the poles are again exposed to sunlight, the frozen CO2 sublimes, creating enormous winds that sweep off the poles as fast as 400km/h. These seasonal actions transport large amounts of dust and water vapor, giving rise to Earth-like frost and large cirrus clouds. Clouds of water-ice were photographed by the Opportunity rover in 2004.


          


          Climate


          
            [image: Mars from Hubble Space Telescope October 28, 2005 with dust storm visible.]

            
              Mars from Hubble Space Telescope October 28, 2005 with dust storm visible.
            

          


          Of all the planets, Mars's seasons are the most Earth-like, due to the similar tilts of the two planets' rotational axes. However, the lengths of the Martian seasons are about twice those of Earth's, as Mars greater distance from the Sun leads to the Martian year being about two Earth years in length. Martian surface temperatures vary from lows of about 140 C (220 F) during the polar winters to highs of up to 20C (68F) in summers. The wide range in temperatures is due to the thin atmosphere which cannot store much solar heat, the low atmospheric pressure, and the low thermal inertia of Martian soil.


          If Mars had an Earth-like orbit, its seasons would be similar to Earth's because its axial tilt is similar to Earth's. However, the comparatively large eccentricity of the Martian orbit has a significant effect. Mars is near perihelion when it is summer in the southern hemisphere and winter in the north, and near aphelion when it is winter in the southern hemisphere and summer in the north. As a result, the seasons in the southern hemisphere are more extreme and the seasons in the northern are milder than would otherwise be the case. The summer temperatures in the south can be up to 30C (54F) warmer than the equivalent summer temperatures in the north.


          
            [image: Mars's northern ice cap.]

            
              Mars's northern ice cap.
            

          


          Mars also has the largest dust storms in our Solar System. These can vary from a storm over a small area, to gigantic storms that cover the entire planet. They tend to occur when Mars is closest to the Sun, and have been shown to increase the global temperature.


          The polar caps at both poles consist primarily of water ice. However, there is dry ice present on their surfaces. Frozen carbon dioxide (dry ice) accumulates as a thin layer about one metre thick on the north cap in the northern winter only, while the south cap has a permanent dry ice cover about eight metres thick. The northern polar cap has a diameter of about 1,000kilometres during the northern Mars summer, and contains about 1.6million cubic kilometres of ice, which if spread evenly on the cap would be 2 kilometres thick. (This compares to a volume of 2.85million cubic kilometres for the Greenland ice sheet.) The southern polar cap has a diameter of 350km and a thickness of 3km. The total volume of ice in the south polar cap plus the adjacent layered deposits has also been estimated at 1.6million cubic kilometres. Both polar caps show spiral troughs, which are believed to form as a result of differential solar heating, coupled with the sublimation of ice and condensation of water vapor. Both polar caps shrink and regrow following the temperature fluctuation of the Martian seasons.


          


          Orbit and rotation


          Mars average distance from the Sun is roughly 230 millionkm (1.5 AU) and its orbital period is 687 (Earth) days. The solar day (or sol) on Mars is only slightly longer than an Earth day: 24 hours, 39 minutes, and 35.244 seconds. A Martian year is equal to 1.8809 Earth years, or 1 year, 320 days, and 18.2 hours.


          Mars's axial tilt is 25.19 degrees, which is similar to the axial tilt of the Earth. As a result, Mars has seasons like the Earth, though on Mars they are about twice as long given its longer year. Mars passed its perihelion in June 2007 and its aphelion in May 2008.


          Mars has a relatively pronounced orbital eccentricity of about 0.09; of the seven other planets in the Solar System, only Mercury shows greater eccentricity. However, it is known that in the past Mars has had a much more circular orbit than it does currently. At one point 1.35 million Earth years ago, Mars had an eccentricity of roughly 0.002, much less than that of Earth today. The Mars cycle of eccentricity is 96,000 Earth years compared to the Earth's cycle of 100,000 years. However, Mars also has a much longer cycle of eccentricity with a period of 2.2 million Earth years, and this overshadows the 96,000 year cycle in the eccentricity graphs. For the last 35,000 years Mars' orbit has been getting slightly more eccentric because of the gravitational effects of the other planets. The closest distance between the Earth and Mars will continue to mildly decrease for the next 25,000 years.


          
            
              	
                
                  [image: Orbit of Mars (red) and Ceres (yellow).]
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                The image to the left shows a comparison between Mars and Ceres, a dwarf planet in the Asteroid Belt, as seen from the ecliptic pole, while the image to the right is as seen from the ascending node. The segments of orbits below the ecliptic are plotted in darker colors. The perihelia (q) and aphelia (Q) are labelled with the date of the nearest passage.

              
            

          


          


          Moons
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              Phobos (left) and Deimos (right)
            

          


          Mars has two tiny natural moons, Phobos and Deimos, which orbit very close to the planet and are thought to be captured asteroids.


          Both satellites were discovered in 1877 by Asaph Hall, and are named after the characters Phobos (panic/fear) and Deimos (terror/dread) who, in Greek mythology, accompanied their father Ares, god of war, into battle. Ares was known as Mars to the Romans.


          From the surface of Mars, the motions of Phobos and Deimos appear very different from that of our own moon. Phobos rises in the west, sets in the east, and rises again in just 11 hours. Deimos, being only just outside synchronous orbitwhere the orbital period would match the planet's period of rotation  rises as expected in the east but very slowly. Despite the 30 hour orbit of Deimos, it takes 2.7 days to set in the west as it slowly falls behind the rotation of Mars, then just as long again to rise.


          Because Phobos' orbit is below synchronous altitude, the tidal forces from the planet Mars are gradually lowering its orbit. In about 50 million years it will either crash into Mars surface or break up into a ring structure around the planet.


          It is not well understood how or when Mars came to capture its two moons. Both have circular orbits, very near the equator, which is very unusual in itself for captured objects. Phobos's unstable orbit would seem to point towards a relatively recent capture. There is no known mechanism for an airless Mars to capture a lone asteroid, so it is likely that a third body was involved  however, asteroids as large as Phobos and Deimos are rare, and binaries rarer still, outside the asteroid belt.


          


          Life


          The current understanding of planetary habitabilitythe ability of a world to develop and sustain life  favors planets that have liquid water on their surface. This requires that the orbit of a planet lie within a habitable zone, which for the Sun is currently occupied by Earth. Mars orbits half an astronomical unit beyond this zone and this, along with the planet's thin atmosphere, causes water to freeze on its surface. The past flow of liquid water, however, demonstrates the planet's potential for habitability. Recent evidence has suggested that any water on the Martian surface would have been too salty and acidic to support life.


          The lack of a magnetosphere and extremely thin atmosphere of Mars are a greater challenge: the planet has little heat transfer across its surface, poor insulation against bombardment and the solar wind, and insufficient atmospheric pressure to retain water in a liquid form (water instead sublimates to a gaseous state). Mars is also nearly, or perhaps totally, geologically dead; the end of volcanic activity has stopped the recycling of chemicals and minerals between the surface and interior of the planet.


          Evidence suggests that the planet was once significantly more habitable than it is today, but whether living organisms ever existed there is still unclear. The Viking probes of the mid-1970s carried experiments designed to detect microorganisms in Martian soil at their respective landing sites, and had some apparently positive results, including a temporary increase of CO2 production on exposure to water and nutrients. However this sign of life was later disputed by many scientists, resulting in a continuing debate, with NASA scientist Gilbert Levin asserting that Viking may have found life. A re-analysis of the now 30-year-old Viking data, in light of modern knowledge of extremophile forms of life, has suggested that the Viking tests were also not sophisticated enough to detect these forms of life. The tests may even have killed a (hypothetical) life form. Tests conducted by the Phoenix Mars Lander have shown that the soil has a very alkaline pH and it contains magnesium, sodium, potassium and chloride. The soil nutrients may be able to support life, but life would still have to be sheilded from the intense ultraviolet light.


          At the Johnson space centre lab organic compounds have been found in the meteorite ALH84001, which is supposed to have come from Mars. They concluded that these were deposited by primitive life forms extant on Mars before the meteorite was blasted into space by a meteor strike and sent on a 15 million-year voyage to Earth. Also, small quantities of methane and formaldehyde recently detected by Mars orbiters are both claimed to be hints for life, as these chemical compounds would quickly break down in the Martian atmosphere. It is possible that these compounds may be replenished by volcanic or geological means such as serpentinization.


          


          Exploration
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          Dozens of spacecraft, including orbiters, landers, and rovers, have been sent to Mars by the Soviet Union, the United States, Europe, and Japan to study the planet's surface, climate, and geology.


          Roughly two-thirds of all spacecraft destined for Mars have failed in one manner or another before completing or even beginning their missions. While this high failure rate can be ascribed to technical problems, enough have either failed or lost communications for causes unknown for some to search for other explanations. Examples include an Earth-Mars " Bermuda Triangle", a Mars Curse, or even the long-standing NASA in-joke, the "Great Galactic Ghoul" that feeds on Martian spacecraft.


          


          Past missions


          The first successful fly-by mission to Mars was NASA's Mariner 4, launched in 1964. The first successful objects to land on the surface were two Soviet probes, Mars 2 and Mars 3 from the Mars probe program, launched in 1971, but both lost contact within seconds of landing. Then came the 1975 NASA launches of the Viking program, which consisted of two orbiters, each having a lander; both landers successfully touched down in 1976. Viking 1 remained operational for six years, Viking 2 for three. The Viking landers relayed the first colour pictures of Mars and also mapped the surface of Mars so well that the images are still sometimes used to this day.


          The Soviet probes Phobos 1 and 2 were sent to Mars in 1988 to study Mars and its two moons. Phobos 1 lost contact on the way to Mars. Phobos 2, while successfully photographing Mars and Phobos, failed just before it was set to release two landers on Phobos's surface.


          Following the 1992 failure of the Mars Observer orbiter, NASA launched the Mars Global Surveyor in 1996. This mission was a complete success, having finished its primary mapping mission in early 2001. Contact was lost with the probe in November 2006 during its third extended program, spending exactly 10 operational years in space. Only a month after the launch of the Surveyor, NASA launched the Mars Pathfinder, carrying a robotic exploration vehicle Sojourner, which landed in the Ares Vallis on Mars. This mission was also successful, and received much publicity, partially due to the many images that were sent back to Earth.


          


          Current missions
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          In 2001 NASA launched the successful Mars Odyssey orbiter, which is still in orbit as of March 2008, and the ending date has been extended to September 2008. Odyssey's Gamma Ray Spectrometer detected significant amounts of hydrogen in the upper metre or so of Mars's regolith. This hydrogen is thought to be contained in large deposits of water ice.


          In 2003, the ESA launched the Mars Express craft, consisting of the Mars Express Orbiter and the lander Beagle 2. Beagle 2 failed during descent and was declared lost in early February 2004. In early 2004 the Planetary Fourier Spectrometer team announced it had detected methane in the Martian atmosphere. ESA announced in June 2006 the discovery of aurorae on Mars.


          Also in 2003, NASA launched the twin Mars Exploration Rovers named Spirit (MER-A) and Opportunity (MER-B). Both missions landed successfully in January 2004 and have met or exceeded all their targets. Among the most significant scientific returns has been conclusive evidence that liquid water existed at some time in the past at both landing sites. Martian dust devils and windstorms have occasionally cleaned both rovers' solar panels, and thus increased their lifespan.


          On August 12, 2005 the NASA Mars Reconnaissance Orbiter probe was launched toward the planet, arriving in orbit on March 10, 2006 to conduct a two-year science survey. The orbiter will map the Martian terrain and weather to find suitable landing sites for upcoming lander missions. It also contains an improved telecommunications link to Earth, with more bandwidth than all previous missions combined.


          The Mars Reconnaissance Orbiter snapped the first image of a series of active avalanches near the planet's north pole, scientists said March 3, 2008.


          
            [image: A prototype of the Phoenix lander practices robotic arm control at a test site in Death Valley.]

            
              A prototype of the Phoenix lander practices robotic arm control at a test site in Death Valley.
            

          


          The most recent mission to Mars is the NASA Phoenix Mars lander, which launched August 4, 2007 and arrived on the north polar region of Mars on May 25, 2008. The lander has a robotic arm with a 2.5m reach and capable of digging a meter into the Martian soil. The lander has a microscopic camera capable of resolving to one-thousandth the width of a human hair, and discovered a substance at its landing site on June 15, 2008, which was confirmed to be water ice on June 20th.


          The Dawn spacecraft will fly by Mars in February 2009 for a gravity assist on its way to investigate Vesta and then Ceres.


          


          Future missions


          Phoenix will be followed by the Mars Science Laboratory in 2009, a bigger, faster (90 m/h), and smarter version of the Mars Exploration Rovers. Experiments include a laser chemical sampler that can deduce the make-up of rocks at a distance of 13m.


          The joint Russian and Chinese Phobos-Grunt sample-return mission, to return samples of Mars's moon Phobos, is scheduled for a 2009 launch. In 2013 the ESA plans to launch its first Rover to Mars, the ExoMars rover will be capable of drilling 2m into the soil in search of organic molecules.


          The Finnish-Russian MetNet mission will consist of sending tens of small landers on the Martian surface in order to establish a wide-spread surface observation network to investigate the planet's atmospheric structure, physics and meteorology. A precursor mission using 12 landers is scheduled for launch in 2009 or 2011. One possibility is a piggyback launch on the Russian Phobos Grunt mission. Other launches will take place in the launch windows extending to 2019.


          Manned Mars exploration by the United States has been explicitly identified as a long-term goal in the Vision for Space Exploration announced in 2004 by US President George W. Bush. NASA and Lockheed Martin have begun work on the Orion spacecraft, formerly the Crew Exploration Vehicle, which is currently scheduled to send a human expedition to Earth's moon by 2020 as a stepping stone to an expedition to Mars thereafter.


          The European Space Agency hopes to land humans on Mars between 2030 and 2035. This will be preceded by successively larger probes, starting with the launch of the ExoMars probe and a Mars Sample Return Mission.


          On September 28, 2007, NASA administrator Michael D. Griffin stated that NASA aims to put a man on Mars by 2037: in 2057, we should be celebrating 20 years of man on Mars.


          


          Astronomy on Mars
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          With the existence of various orbiters, landers, and rovers, it is now possible to study astronomy from the Martian skies. The Earth and the Moon are easily visible while Mars moon Phobos appears about one third the angular diameter of the full Moon as it appears from Earth. On the other hand Deimos appears more or less star-like, and appears only slightly brighter than Venus does from Earth.


          There are also various phenomena well-known on Earth that have now been observed on Mars, such as meteors and auroras. A transit of the Earth as seen from Mars will occur on November 10, 2084. There are also transits of Mercury and transits of Venus, and the moon Deimos is of sufficiently small angular diameter that its partial "eclipses" of the Sun are best considered transits (see Transit of Deimos from Mars).


          


          Viewing


          To the naked-eye, Mars usually appears a distinct yellow, orange, or reddish colour, and varies in brightness more than any other planet as seen from Earth over the course of its orbit. The apparent magnitude of Mars varies from +1.8 at conjunction to as high as 2.9 at perihelic opposition. When farthest away from the Earth, it is more than seven times as far from the latter as when it is closest. When least favourably positioned, it can be lost in the Sun's glare for months at a time. At its most favourable times  which occur twice every 32 years, alternately at 15 and 17-year intervals, and always between late July and late September  Mars shows a wealth of surface detail to a telescope. Especially noticeable, even at low magnification, are the polar ice caps.


          The point of Mars closest approach to the Earth is known as opposition. The length of time between successive oppositions, or the synodic period, is 780 days. Because of the eccentricities of the orbits, the times of opposition and minimum distance can differ by up to 8.5 days. The minimum distance varies between about 55 and 100 million km due to the planets' elliptical orbits. The next Mars opposition will occur on January 29, 2010.


          As Mars approaches opposition it begins a period of retrograde motion, which means it will appear to move backwards in a looping motion with respect to the background stars.


          [bookmark: 2003_closest_approach]


          2003 closest approach
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          On August 27, 2003, at 9:51:13 UT, Mars made its closest approach to Earth in nearly 60,000 years: 55,758,006km (0.372719 AU). This occurred when Mars was one day from opposition and about three days from its perihelion, making Mars particularly easy to see from Earth. The last time it came so close is estimated to have been on September 12, 57,617 BC, the next time being in 2287. However, this record approach was only very slightly closer than other recent close approaches. For instance, the minimum distance on August 22, 1924 was 0.372846 AU, and the minimum distance on August 24, 2208 will be 0.372253 AU. The orbital changes of Earth and Mars are making the approaches nearer: the 2003 record will be bettered 22 times by the year 4000.


          


          Historical observations


          The history of observations of Mars is marked by the oppositions of Mars, when the planet is closest to Earth and hence is most easily visible, which occur every couple of years. Even more notable are the perihelic oppositions of Mars which occur about every 1517 years, and are distinguished because Mars is close to perihelion, making it even closer to Earth. Aristotle was among the first known writers to describe observations of Mars, noting that, as it passed behind the Moon, it was farther away than was originally believed.


          The only occultation of Mars by Venus observed was that of October 3, 1590, seen by M. Mstlin at Heidelberg.


          In 1609, Mars was viewed by Galileo, who was first to see it via telescope.
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          By the 19th century, the resolution of telescopes reached a level sufficient for surface features to be identified. In September 1877, a perihelic opposition of Mars occurred on September 5. In that year, Italian astronomer Giovanni Schiaparelli, then in Milan, used a 22cm telescope to help produce the first detailed map of Mars. These maps notably contained features he called canali, which were later shown to be an optical illusion. These canali were supposedly long straight lines on the surface of Mars to which he gave names of famous rivers on Earth. His term, which means 'channels' or 'grooves', was popularly mistranslated in English as canals.
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          Influenced by the observations, the orientalist Percival Lowell founded an observatory which had a 300 and 450mm telescope. The observatory was used for the exploration of Mars during the last good opportunity in 1894 and the following less favorable oppositions. He published several books on Mars and life on the planet, which had a great influence on the public. The canali were also found by other astronomers, like Henri Joseph Perrotin and Louis Thollon in Nice, using one of the largest telescopes of that time.


          The seasonal changes (consisting of the diminishing of the polar caps and the dark areas formed during Martian summer) in combination with the canals lead to speculation about life on Mars, and it was a long held belief that Mars contained vast seas and vegetation. The telescope never reached the resolution required to give proof to any speculations. However, as bigger telescopes were used, fewer long, straight canali were observed. During an observation in 1909 by Flammarion with a 840mm telescope, irregular patterns were observed, but no canali were seen.


          
            [image: Map of Mars from Hubble Space Telescope as seen near the 1999 opposition. (North top)]

            
              Map of Mars from Hubble Space Telescope as seen near the 1999 opposition. (North top)
            

          


          Even in the 1960s articles were published on Martian biology, putting aside explanations other than life for the seasonal changes on Mars. Detailed scenarios for the metabolism and chemical cycles for a functional ecosystem have been published.


          It was not until spacecraft visited the planet during NASA's Mariner missions in the 1960s that these myths were dispelled. The results of the Viking life-detection experiments started an intermission in which the hypothesis of a hostile, dead planet was generally accepted.


          Some maps of Mars were made using the data from these missions, but it was not until the Mars Global Surveyor mission, launched in 1996 and operated until late 2006, that complete, extremely detailed maps were obtained. These maps are now available online.


          


          Mars in culture


          


          Historical connections


          Mars is named after the Roman god of war. In Babylonian astronomy, the planet was named after Nergal, their deity of fire, war, and destruction, most likely due to the planet's reddish appearance. When the Greeks equated Nergal with their god of war, Ares, they named the planet Ἄ ἀἡ (Areos aster), or "star of Ares". Then, following the identification of Ares and Mars, it was translated into Latin as stella Martis, or "star of Mars", or simply Mars. The Greeks also called the planet ό Pyroeis meaning "fiery". In Hindu mythology, Mars is known as Mangala (मंगल). The planet is also called Angaraka in Sanskrit, after the celibate god of war, who possesses the signs of Aries and Scorpio, and teaches the occult sciences. The planet was known by the Egyptians as "Ḥr Dr";;;; or " Horus the Red". The Hebrews named it Ma'adim (מאדים)  "the one who blushes"; this is where one of the largest canyons on Mars, the Ma'adim Vallis, gets its name. It is known as al-Mirrikh in Arabic, and Merih in Turkish. In Urdu and Persian it is written as مریخ and known as "Merikh". The etymology of al-Mirrikh is unknown. Ancient Persians named it Bahram, the Zoroastrian god of faith and it is written as بهرام. Ancient Turks called it Sakit. The Chinese, Japanese, Korean and Vietnamese cultures refer to the planet as 火星, or the fire star, a name based on the ancient Chinese mythological cycle of Five elements.


          
            [image: ]
          


          Its symbol, derived from the astrological symbol of Mars, is a circle with a small arrow pointing out from behind. It is a stylized representation of a shield and spear used by the Roman God Mars. Mars in Roman mythology was the God of War and patron of warriors. This symbol is also used in biology to describe the male sex, and in alchemy to symbolise the element iron which was considered to be dominated by Mars whose characteristic red colour is coincidentally due to iron oxide. ♂ occupies Unicode position U+2642. 


          Intelligent "Martians"
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          The popular idea that Mars was populated by intelligent Martians exploded in the late 19th century. Schiaparelli's "canali" observations combined with Percival Lowell's books on the subject put forward the standard notion of a planet that was a drying, cooling, dying world with ancient civilizations constructing irrigation works.


          Many other observations and proclamations by notable personalities added to what has been termed "Mars Fever". In 1899 while investigating atmospheric radio noise using his receivers in his Colorado Springs lab, inventor Nikola Tesla observed repetitive signals that he later surmised might have been radio communications coming from another planet, possibly Mars. In a 1901 interview Tesla said:


          
            It was some time afterward when the thought flashed upon my mind that the disturbances I had observed might be due to an intelligent control. Although I could not decipher their meaning, it was impossible for me to think of them as having been entirely accidental. The feeling is constantly growing on me that I had been the first to hear the greeting of one planet to another.

          


          Tesla's theories gained support from Lord Kelvin who, while visiting the United States in 1902, was reported to have said that he thought Tesla had picked up Martian signals being sent to the United States. However, Kelvin "emphatically" denied this report shortly before departing America: "What I really said was that the inhabitants of Mars, if there are any, were doubtless able to see New York, particularly the glare of the electricity."


          In a New York Times article in 1901, Edward Charles Pickering, director of the Harvard College Observatory, said that they had received a telegram from Lowell Observatory in Arizona that seemed to confirm that Mars was trying to communicate with the Earth.


          
            Early in December of 1900, we received from Lowell Observatory in Arizona a telegram that a shaft of light had been seen to project from Mars (the Lowell observatory makes a specialty of Mars) lasting seventy minutes. I wired these facts to Europe and sent out neostyle copies through this country. The observer there is a careful, reliable man and there is no reason to doubt that the light existed. It was given as from a well-known geographical point on Mars. That was all. Now the story has gone the world over. In Europe it is stated that I have been in communication with Mars, and all sorts of exaggerations have spring up. Whatever the light was, we have no means of knowing. Whether it had intelligence or not, no one can say. It is absolutely inexplicable.

          


          Pickering later proposed creating a set of mirrors in Texas with the intention of signaling Martians.


          In recent decades, the high resolution mapping of the surface of Mars, culminating in Mars Global Surveyor, revealed no artifacts of habitation by 'intelligent' life, but pseudoscientific speculation about intelligent life on Mars continues from commentators such as Richard C. Hoagland. Reminiscent of the canali controversy, some speculations are based on small scale features perceived in the spacecraft images, such as 'pyramids' and the ' face on Mars'. Planetary astronomer Carl Sagan wrote:


          
            Mars has become a kind of mythic arena onto which we have projected our Earthly hopes and fears.

          


          


          In fiction


          The depiction of Mars in fiction has been stimulated by its dramatic red colour and by early scientific speculations that its surface conditions not only might support life, but intelligent life.
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          Thus originated a large number of science fiction scenarios, the best known of which is H. G. Wells' The War of the Worlds, in which Martians seek to escape their dying planet by invading Earth. A subsequent radio version of The War of the Worlds on October 30, 1938 was presented as a live news broadcast, and many listeners mistook it for the truth.


          Also influential were Ray Bradbury's The Martian Chronicles, in which human explorers accidentally destroy a Martian civilization, Edgar Rice Burroughs' Barsoom series and a number of Robert A. Heinlein stories before the mid-sixties.


          Author Jonathan Swift made reference to the moons of Mars, about 150 years before their actual discovery by Asaph Hall, detailing reasonably accurate descriptions of their orbits, in the 19th chapter of his novel Gulliver's Travels.


          After the Mariner and Viking spacecraft had returned pictures of Mars as it really is, an apparently lifeless and canal-less world, these ideas about Mars had to be abandoned and a vogue for accurate, realist depictions of human colonies on Mars developed, the best known of which may be Kim Stanley Robinson's Mars trilogy. However, pseudo-scientific speculations about the Face on Mars and other enigmatic landmarks spotted by space probes have meant that ancient civilizations continue to be a popular theme in science fiction, especially in film.


          Another popular theme, particularly among American writers, is the Martian colony that fights for independence from Earth. This is a major plot element in the novels of Greg Bear and Kim Stanley Robinson, as well as the movie Total Recall (based on a short story by Philip K. Dick) and the television series Babylon 5. Many video games also use this element, including Red Faction and the Zone of the Enders series. Mars (and its moons) were also the setting for the popular Doom video game franchise and the later Martian Gothic.


          


          In music


          In Gustav Holst's The Planets, Mars is depicted as the "Bringer of War".
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              	Time Zone

              	CET (GMT +1)
            


            
              	Coordinates

              	
            


            
              	Administration
            


            
              	Country

              	France
            


            
              	Region

              	Provence-Alpes-Cte d'Azur
            


            
              	Department

              	Bouches-du-Rhne (13)
            


            
              	Subdivisionsʁ

              	16 arrondissements

              (in 8 secteurs)
            


            
              	Intercommunality

              	Urban Community of Marseille Provence Mtropole
            


            
              	Mayor

              	Jean-Claude Gaudin( UMP)

              (since 1995)
            


            
              	CityStatistics
            


            
              	Land area

              	240.62 km
            


            
              	Population

              (Jan. 2005 estimate)

              	820,900
            


            
              	-Ranking

              	2nd in France
            


            
              	- Density

              	3.412/km (2005)
            


            
              	Urban Spread
            


            
              	Urban Area

              	1,290km (1999)
            


            
              	-Population

              	1,349,772 (1999)
            


            
              	Metro Area

              	2,830.2km (1999)
            


            
              	-Population

              	1,604,550 (2007)
            


            
              	Miscellaneous
            


            
              	Postal code

              	13001-13016
            


            
              	Dialling code

              	0491
            


            
              	1 French Land Register data, which excludes lakes, ponds, glaciers > 1 km (0.386 sq mi or 247 acres) and river estuaries.
            


            
              	2 Population sans doubles comptes: residents of multiple communes ( e.g. students and military personnel) only counted once.
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          Marseille, (English alt. Marseilles IPA: /mɑrˈseɪ/  French: pronounced [maʁsɛj], locally [mɑˈsɛjɐ]  Provenal Occitan: Marselha [maʀˈsejɔ, maʀˈsijɔ] in classical norm or Marsiho [maʀˈsijɔ] in Mistralian norm  Origin: Greek: Massalia / ί) is the second-largest city of France and forms the third-largest metropolitan area, after those of Paris and Lyon, with a population recorded to be 1,516,340 at the 1999 census and estimated to be 1,605,000 in 2007. Located on the south east coast of France on the Mediterranean Sea, Marseille is France's largest commercial port. Marseille is the administrative capital (prfecture de rgion) of the Provence-Alpes-Cte d'Azur region, as well as the administrative capital (prfecture dpartementale) of the Bouches-du-Rhne department. Its inhabitants are called Marseillais.


          


          Geography
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          Marseille is the largest and most populous commune in France after Paris and is the centre of the third largest metropolitan area in France. To the east, starting in the small fishing village of Callelongue on the outskirts of Marseille and stretching as far as Cassis, are the Calanques, a rugged coastal area interspersed with small fjords. Further east still are the Sainte-Baume, a 1,147m (3,763ft) mountain ridge rising from a forest of deciduous trees, the town of Toulon and the French Riviera. To the north of Marseille, beyond the low Garlaban and Etoile mountain ranges, is the 1,011m (3,317ft) Mont Sainte Victoire. To the west of Marseille is the former artists' colony of l'Estaque; further west are the Cte Bleue, the Gulf of Lion and the Camargue region in the Rhne delta. The airport lies to the north west of the city at Marignane on the Etang de Berre.


          The city itself is spread across a wide geographical area divided into 16 arrondissements ( see the map below). The central six contain most of the city's historic buildings and its services.


          The city's main thoroughfare, the wide boulevard called the Canebire, stretches eastward from the Old Port (Vieux Port) to the Rforms quarter. Two large forts flank the entrance to the Old Port - Fort St Nicholas on the south side and Fort St Jean on the north. Further out in the Bay of Marseille is the Frioul archipelago which comprises four islands, one of which, If, is the location of Chateau d'If, made famous by the Dumas novel The Count of Monte Cristo. The main commercial centre of the city intersects with the Canebire at rue St Ferreol and the Centre Bourse (the main shopping mall). The centre of Marseille has several pedestrianized zones, most notably rue St Ferreol, Cours Julien near the Music Conservatory, the Cours Honor-d'Estienne-d'Orves off the Old Port and the area around the Hotel de Ville. To the south east of central Marseille in the 6th arrondissement are the Prefecture and the monumental fountain of Place Castellane, an important bus and metro interchange. To the south west are the hills of the 7th arrondissement, dominated by the basilica of Notre-Dame-de-la-Garde. The railway station - Gare de Marseille Saint-Charles - is north of the Centre Bourse in the 1st arrondissement; it is linked by the Boulevard d'Athnes to the Canebire.


          


          History


          


          Prehistory and classical antiquity
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          Humans have inhabited Marseille and its environs for almost 30,000 years: palaeolithic cave paintings in the underwater Cosquer cave near the calanque of Morgiou date back to between 27,000 and 19,000 BC; and very recent excavations near the railway station have unearthed neolithic brick habitations from around 6,000 BC.


          Marseille, the oldest city of France, was founded in 600 BC by Greeks from Phocaea (as mentioned by Thucydides Bk1,13) as a trading port under the name ί (Massalia; see also List of traditional Greek place names). The precise circumstances and date of founding remain obscure, but nevertheless a legend survives. Protis, while exploring for a new trading outpost or emporion for Phocaea, discovered the Mediterranean cove of the Lacydon, fed by a freshwater stream and protected by two rocky promontories. Protis was invited inland to a banquet held by the chief of the local Ligurian tribe for suitors seeking the hand of his daughter Gyptis in marriage. At the end of the banquet, Gyptis presented the ceremonial cup of wine to Protis, indicating her unequivocal choice. Following their marriage, they moved to the hill just to the north of the Lacydon; and from this settlement grew Massalia.


          Massalia was one of the first Greek ports in Western Europe, growing to a population of over 1000. It was the first settlement given city status in France. Facing an opposing alliance of the Etruscans, Carthage and the Celts, the Greek colony allied itself with the expanding Roman Republic for protection. This protectionist association brought aid in the event of future attacks, and perhaps equally important it also brought the people of Massalia into the complex Roman market. The city throve by acting as a link between inland Gaul, hungry for Roman goods and wine (which Massalia was steadily exporting by 500 B.C.), and Rome's insatiable need for new products and slaves. Under this arrangement the city maintained its independence until the rise of Julius Caesar, when it joined the losing side ( Pompey and the optimates) in civil war, and lost its independence in 49 BC.


          It was the site of a siege and naval battle after which the fleet was confiscated by the Roman authorities. During the Roman times the city was called Massilia. It was the home port of Pytheas. Most of the archaeological remnants of the original Greek settlement were replaced by later Roman additions.


          Marseille adapted well to its new status under Rome. During the Roman era, the city was controlled by a directory of 15 selected first among 600 senators. Three of them had the preeminence and the essence of the executive power. The city's laws amongst other things forbade the drinking of wine by women and allowed by vote of the 600, assistance to allow a person to commit suicide.


          It was during this time that Christianity first appeared in Marseille, as evidenced by catacombs above the harbour and records of Roman martyrs. According to provencal tradition, Mary Magdalen evangelised Marseille with her brother Lazarus. The diocese of Marseille was set up in the first century (it became the Archdiocese of Marseille in 1948).


          


          Middle Ages and Renaissance
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          With the decline of the Roman Empire, the town fell into the hands of the Visigoths, then was given to the Ostrogoths after the Battle of Vouill in AD 507 to prevent the city from falling to the Franks. Eventually Frankish kings succeeded in taking the town in the mid 6th century. Emperor Charlemagne and the Carolingian dynasty granted civic power to Marseille, which remained a major French trading port until the medieval period. The city regained much of its wealth and trading power when it was revived in the 10th century by the counts of Provence. In 1262, the city revolted under Hugues des Baux, brother of Barral des Baux, and Bonifaci VI de Castellana against the rule of the Angevins but was put down by Charles I. In 1348, the city suffered terribly from the bubonic plague, which continued to strike intermittently until 1361. As a major port, it is believed Marseille was one of the first places in France to encounter the epidemic, and some 15,000 people died in a city that had a population of 25,000 during its period of economic prosperity in the previous century. The city's fortunes declined still further when it was sacked and pillaged by the Aragonese in 1423.
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          Marseille's population and trading status soon recovered and in 1437, the Count of Provence Ren of Anjou, who succeeded his father Louis II of Anjou as King of Sicily and Duke of Anjou, arrived in Marseille and established it as France's most fortified settlement outside of Paris. He helped raise the status of the town to a city and allowed certain privileges to be granted to it. Marseille was then used by Duke of Anjou as a strategic maritime base to reconquer his kingdom of Sicily. King Ren, who wished to equip the entrance of the port with a solid defense, decided to build on the ruins of the old Maubert tower and to establish a series of ramparts guarding the harbour. Jean Pardo, engineer, conceived the plans and Jehan Robert, mason of Tarascon, carried out the work. The construction of the new city defenses took place between 1447 and 1453. The trading in Marseille also flourished in this term as the Guild began to establish a position of power within the merchants of the city. Notably, Ren also founded the Corporation of Fisherman.


          Marseille was united with Provence in 1481 and then incorporated in France the following year, but soon acquired a reputation for rebelling against the central government. Some 30 years after its incorporation, Francois I visited Marseille, drawn by his curiosity to see a rhinoceros that King Emmanuel I of Portugal was sending to Pope Leo X, but which had been shipwrecked on the Ile d'If. As a result of this visit, the fortress of Chateau d'If was constructed; this did little to prevent Marseille being placed under siege by the army of the Holy Roman Empire a few years later. Towards the end of the sixteenth century Marseille suffered yet another outbreak of the plague; the hospital of the Hotel-Dieu was founded soon afterwards. A century later more troubles were in store: King Louis XIV himself had to descend upon Marseille, at the head of his army, in order to quash a local uprising against the governor. As a consequence, the two forts of St Jean and St Nicholas were erected above the harbour and a large fleet and arsenal were established in the harbour itself.
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          18th-19th century
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          Over the course of the eighteenth century, the port's defenses were improved and Marseille became more important as France's leading military port in the Mediterranean. In 1720, the last Great Plague of Marseille, a form of the Black Death, struck down 100,000 people in the city and the surrounding provinces. Jean-Baptiste Grosson, royal notary, wrote from 1770 to 1791 the historical Almanac of Marseille, published as Recueil des antiquits et des monuments marseillais qui peuvent intresser lhistoire et les arts, (Collection of antiquities and Marseilles monuments which can interest history and the arts), which for a long time was the primary resource on the history of the monuments of the city.


          The local population enthusiastically embraced the French Revolution and sent 500 volunteers to Paris in 1792 to defend the revolutionary government; their rallying call to revolution, sung on their march from Marseille to Paris, became known as La Marseillaise, now the national anthem of France.


          During the nineteenth century the city was the site of industrial innovations and a growth in manufacturing. The rise of the French Empire and the conquests of France from 1830 onward (notably Algeria) stimulated the maritime trade and raised the prosperity of the city. Maritime opportunities also increased with the opening of the Suez Canal in 1869. This period in Marseille's history is reflected in many of its monuments, such as the Napoleonic obelisk at Mazargues and the royal triumphal arch in the place d'Aix.
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          20th century
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          During the first half of the twentieth century, Marseille celebrated its trading status and 'port of the empire' status through the colonial exhibitions of 1906 and 1922; the monumental staircase at the railway station, glorifying French colonial conquests, dates from then. In 1934 Alexander I of Yugoslavia arrived at the port to meet with the French foreign minister Louis Barthou. He was assassinated there by Vlada Georgieff.


          During World War II, Marseille was bombed by the German and the Italian forces in 1940. The city was occupied by Germans from November 1942 to August 1944. A large part of the city's old quarter was dynamited in a massive clearance project, aimed to reduce opportunities for resistance members to hide and operate in the densely populated old buildings. After the war much of the city was rebuilt during the 1950s. The governments of East Germany, West Germany, and Italy paid massive reparations, plus compound interest, to compensate civilians killed, injured, or left homeless or destitute as a result of the war.


          From the 1950s onward, the city served as an entrance port for over a million immigrants to France. In 1962 there was a large influx from the newly independent Algeria, including around 150,000 pieds-noirs. Many immigrants have stayed and given the city a vibrant French-African quarter with a large market.


          After the oil crisis of 1973 and an economic downturn, Marseille became a haven for criminal activity, and began to experience high levels of poverty. The city has worked to combat these problems, and through plans from the AT in Paris and funds from the European Union, the city has developed a modern and advanced economy based on high technology manufacturing, oil refining and service sector employment.


          In terms of recent social history, Marseille has served as the home of the new right and the National Front. Because of high levels of unemployment and a large immigrant population, Marseille is home to a large population of National Front supporters.


          Politically, from 1950 to the mid 1980s, Marseille was dominated by its mayor Gaston Defferre, who was re-elected six times. The three most recent mayors are listed below:


          
            	1953-1986: Gaston Defferre ( PS) (already mayor from 1944 to 1946, re-elected in 1959, 1965, 1971, 1977 and 1983)


            	1986-1995: Robert Vigouroux (RDSE) (re-elected in 1989)


            	1995-: Jean-Claude Gaudin ( UMP) (re-elected in 2001 and 2008)

          


          


          Economy
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          Historically, the economy of Marseille was dominated by its role as a port of the French Empire, linking the North African colonies of Algeria, Morocco and Tunisia with metropolitan France. The majority of the old port and docks, which experienced decline in the 1970s after the oil crisis, have been recently redeveloped with funds from the European Union. The old port now contains restaurants, offices, bars and hotels and functions mostly as a private marina. Fishing, however, remains important in Marseille and the food economy of Marseille is still dominated by the local catch and a daily fish market is still held at the Belgian Quay at the Old Port.


          Today, the economy of Marseille is dominated by the New Port, which lies north of the Old Port, a commercial container port and a transport port for the Mediterranean sea. 100 million tons of freight pass annually through the port, 60% of which is petroleum, making it number one in France and the Mediterranean and number three in Europe. However, its recent growth in container traffic is being stifled by the constant strikes and social upheaval. Major imports include petroleum, wine, fruits, olive oil, hides and skins, and tropical agricultural products. Major exports are dominated by wines, liqueurs, processed foods, cement, and metal products. Petroleum refining and shipbuilding are the principal industries, but chemicals, soap, glass, sugar, building materials, plastics, textiles, olive oil, and processed foods are also important products. Marseille is connected with the Rhne via a canal and thus has access to the extensive waterway network of France. Petroleum is shipped northward to the Paris basin by pipeline. The city also serves as France's leading centre of oil refinement.


          Marseille is a major French centre for trade and industry,with excellent transportation infrastructure (roads, sea port and airport). Marseille Provence Airport, is the fourth largest in France. It is the main arrival base for millions of tourists each year as well as serving a growing business community. All three branches of the University of Aix-Marseille - the University of Provence, the University of the Mediterranean and Paul Czanne University - are represented to varying degrees in both Marseille and Aix-en-Provence. The economy is closely associated with the Marseille Provence Metropolis, France's second largest research centre with 3000 research scientists.


          Marseille Metropole Provence is home to thousands of companies, 90% of which are small businesses. Among the most famous ones are CMA CGM, container-shipping giant; Comex, world leader in sub-sea engineering and hydraulic systems; Eurocopter Group, an EADS company; Azur Promotel, an active real estate development company; La Provence, the local daily newspaper; L' Olympique de Marseille, the famous soccer club; RTM, Marseille's public transport company; and Socit Nationale Maritime Corse Mditerrane (SNCM), a major operator in passenger, vehicle and freight transportation in the Western Mediterranean.


          In recent years, the city has also experienced a large growth in service sector employment and a switch from light manufacturing to a cultural, high-tech economy. Marseille acts as a regional nexus for entertainment in the south of France and has a high concentration of museums, cinemas, theaters, clubs, bars, restaurants, fashion shops, hotels, and art galleries, all geared towards a tourist economy.


          Whilst much of the Marseille economy has been revitalised since its decay in the 1970s it still remains significantly stagnant in regards to growth compared with Paris and the old industrial regions of northeastern France.


          In May 2005, the French financial magazine L'Expansion named Marseille the most dynamic of France's large cities, citing figures showing that 7,200 companies had been created in the city since 2000.


          


          Employment


          Unemployment in the economy fell from 20% in 1995 to 14% in 2004. However, Marseille remains a city with high unemployment against the national average and suffers a lack of jobs for its large immigrant population. For example, in some parts of Marseille, youth unemployment is reported as high as 40%.


          


          Administration


          Marseille is divided into 16 municipal arrondissements, which are themselves divided into quartiers (111 in total). The arrondissements are regrouped, in pairs, into 8 sectors, each sector having its own council and town hall (like the arrondissements in Paris and in Lyon).


          The municipal elections of councillors are carried out by sector. There are 303 councillors in total, two thirds sitting on the sector councils and one third on the city council.
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          Number of councilors elected by sector:


          
            
              	Sector

              	1

              	2

              	3

              	4

              	5

              	6

              	7

              	8

              	Total
            


            
              	Sector councillors

              	22

              	16

              	22

              	30

              	30

              	26

              	32

              	24

              	202
            


            
              	Municipal councillors

              	11

              	8

              	12

              	13

              	15

              	13

              	16

              	12

              	100
            


            
              	Total number of elected officials

              	33

              	24

              	34

              	43

              	45

              	39

              	48

              	36

              	302
            

          


          
            [image: A street in the Panier]

            
              A street in the Panier
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          The Sector Mayors:


          
            	1st sector (1st and 7th arrondissements): Jean Roatta (Representative) UMP


            	2nd sector (2nd and 3rd arrondissements): Lisette Narducci (General Councilor) PS


            	3rd sector (4th and 5th arrondissements): Bruno Gilles (representative) UMP


            	4th sector (6th and 8th arrondissements): Dominique Tian (representative) UMP


            	5th sector (9th and 10th arrondissements): Guy Teissier (representative) UMP


            	6th sector (11th and 12th arrondissements): Roland Blum (representative) UMP


            	7th sector (13th and 14th arrondissements): Garo Hovsepian PS


            	8th sector (15th and 16th arrondissements): Frdric Dutoit (representative) PCF

          


          The cantons of Marseille:


          Marseille holds 25 of the 58 seats at the general council of the Bouches-du-Rhne. Since the last election, these 25 cantons are held by the following councilors:


          
            	Marseille-La Belle-de-Mai (pop. 25,878); General Councilor: Lisette Narducci PS (Mayor of the 2me sector de Marseille)


            	Marseille-Belsunce (pop. 27,992); General Councilor: Fortun Sportiello PS


            	Marseille-La Blancarde (pop. 30,168); General Councilor Maurice Di Nocera UDF


            	Marseille-Le Camas (pop. 27,506); General Councilor: Antoine Rouzaud PS (Municipal councilor of Marseille)


            	Marseille-La Capelette (pop. 34,292); General Councilor: Janine Ecochard PS


            	Marseille-Les Cinq-Avenues (pop. 29,846); General Councilor: Marie-Arlette Carlotti PS (Representative europenne)


            	Marseille-Les Grands-Carmes (pop. 29,060); General Councilor: Jean-Nol Guerini PS (Snateur, Prsident du Conseil Gnral, Municipal councilor of Marseille)


            	Marseille-Mazargues (pop. 35,890); General Councilor: Didier Rault UMP


            	Marseille-Montolivet (pop. 33,644); General Councilor: Maurice Rey UMP


            	Marseille - Notre-Dame-du-Mont (pop. 31,107); General Councilor: Jocelyn Zeitoun PS


            	Marseille - Notre-Dame-Limite (pop. 33,472); General Councilor: Jol Dutto PCF


            	Marseille-Les Olives (pop. 27,052); General Councilor: Marius Masse PS


            	Marseille-La Pointe-Rouge (pop. 31,116); General Councilor: Richard Miron UMP


            	Marseille-La Pomme (pop. 38,701); General Councilor: Ren Olmeta PS (Municipal councilor of Marseille)


            	Marseille-La Rose (pop. 33,206); General Councilor: Flix Weygand PS


            	Marseille - Saint-Barthlemy (pop. 37,629); General Councilor: Denis Rossi PS (Municipal councilor of Marseille)


            	Marseille - Sainte-Marguerite (pop. 36,868); General Councilor: Didier Garnier UMP


            	Marseille - Saint-Giniez (pop. 34,621); General Councilor: Martine Vassal UMP (Adjointe au Maire de Marseille)


            	Marseille - Saint-Just (pop. 32,749); General Councilor: Michel Pezet PS (Municipal councilor of Marseille)


            	Marseille - Saint-Lambert (pop. 26,218); General Councilor: Robert Assante UMP (Adjoint au Maire de Marseille)


            	Marseille - Saint-Marcel (pop. 29,981); General Councilor: Jean Bonat PS (Municipal councilor of Marseille)


            	Marseille - Saint-Mauront (pop. 40,392); General Councilor: Jeanine Porte PCF


            	Marseille-Les Trois Lucs (pop. 25,324); General Councilor: Christophe Masse PS (Representative)


            	Marseille-Vauban (pop. 29,668); General Councilor: Andr Malrait UMP


            	Marseille-Verduron (pop. 35,752). General Councilor: Henri Jibrayel PS

          


          


          Demographics


          
            
              Marseille Population
            

            
              	250 BC

              	1801

              	1851

              	1881

              	1911

              	1931

              	1946

              	1954

              	1962

              	1968

              	1975

              	1982

              	1990

              	1999

              	2005
            


            
              	50,000

              	111,100

              	195,350

              	360,100

              	550,619

              	606,000

              	636,300

              	661,407

              	778,071

              	889,029

              	908,600

              	874,436

              	800,550

              	798,430

              	820,900
            

          


          


          Immigration
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          Because of its pre-eminence as a Mediterranean port, Marseille has always been one of the main points of entry into France. This has attracted many immigrants and made Marseille into a unique cosmopolitan melting pot. By the end of the 18th century about half the population originated from elsewhere. The main group of immigrants came from Italy (mainly from Genoa and Piedmont) as well as from Spain, Greece and the Levant.


          Economic conditions and political unrest in Europe and the rest of the world brought several further waves of immigrants in the 20th century: Greeks and Italians started arriving at the end of the 19th century and in the first half of the 20th century, up to 40% of the population was of Italian origin ; Russians in 1917; Armenians in 1915 and 1923; the Spanish after 1936; north Africans in the inter-war period; sub-saharan Africans after 1945; and the pieds-noirs from the former French colonies in Algeria in 1962 and then from the Comoros. In 2006, it was reported 70,000 citizens were considered to be of Maghrebian origin, mostly from Algeria. The second largest group in Marseille in terms of single nationalities were from the Comoros, amounting to some 45,000 people.


          Currently over one third of the population of Marseille can trace their roots back to Italy, the most represented country in the city, even beyond France. Marseille also has the largest Corsican and second largest Armenian population in France. Other significant communities include North African Arabs and Berbers (25% of the total population), Turks, Comorians, Chinese, and Vietnamese.


          The main religions practised in Marseille are Catholicism (600,000), Islam (between 150,000 and 200,000), Armenian Apostolic Church (80,000), Judaism (80,000, making Marseille the third largest urban Jewish community in Europe), Protestantism (20,000), Eastern Orthodoxy (10,000) and Buddhism (3,000).


          
            
              	
                
                  
                    Place of birth of residents of the city proper of Marseille in 1999
                  

                  
                    	Born in Metropolitan France

                    	Born outside Metropolitan France
                  


                  
                    	78.9%

                    	21.1%
                  


                  
                    	Born in

                    Overseas France

                    	Born in foreign countries with French citizenship at birth

                    	EU-15 immigrants

                    	Non-EU-15 immigrants
                  


                  
                    	0.9%

                    	8.8%

                    	2.1%

                    	9.3%
                  

                

              
            

          


          
            
              	
                
                  
                    Place of birth of residents of the metropolitan area of Marseille in 1999
                  

                  
                    	Born in Metropolitan France

                    	Born outside Metropolitan France
                  


                  
                    	81.2%

                    	18.8%
                  


                  
                    	Born in

                    Overseas France

                    	Born in foreign countries with French citizenship at birth

                    	EU-15 immigrants

                    	Non-EU-15 immigrants
                  


                  
                    	0.7%

                    	N/A%

                    	N/A%

                    	N/A%
                  

                


                
                  
                    	This group is made up largely of pieds-noirs from Northwest Africa, followed by former colonial citizens who had French citizenship at birth (such as was often the case for the native elite in French colonies), and to a lesser extent foreign-born children of French expatriates. Note that a foreign country is understood as a country not part of France as of 1999, so a person born for example in 1950 in Algeria, when Algeria was an integral part of France, is nonetheless listed as a person born in a foreign country in French statistics.

                     An immigrant is a person born in a foreign country not having French citizenship at birth. Note that an immigrant may have acquired French citizenship since moving to France, but is still considered an immigrant in French statistics. On the other hand, persons born in France with foreign citizenship (the children of immigrants) are not listed as immigrants.
                  

                

              
            

          


          


          Climate


          Marseille has a Mediterranean climate, with mild, humid winters and hot, dry summers. January and February are the coldest months, averaging temperatures of around 8 to 9 C. July and August are the hottest months. The mean summer temperature is around 23 to 24 C (75 F). In July the average maximum temperature is around 30C. Marseille is known for the Mistral, a harsh cold wind originating in the alps that occurs mostly in winter and spring. Less frequent is the Sirocco, a hot sand-bearing wind, coming from the Sahara desert.


          
            
              	Month

              	January

              	February

              	March

              	April

              	May

              	June

              	July

              	August

              	September

              	October

              	November

              	December

              	Year
            


            
              	Avg high C (F)

              	11.2 (52.2)

              	12.6 (54.7)

              	15.3 (59.5)

              	17.7 (63.9)

              	22.2 (72.0)

              	26.1 (79.0)

              	29.5 (85.1)

              	29.2 (84.6)

              	25.3 (77.5)

              	20.3 (68.5)

              	14.7 (58.5)

              	12.0 (53.6)

              	19.7 (67.5)
            


            
              	Avg low C (F)

              	3.0 (37.4)

              	3.9 (39.0)

              	6.0 (42.8)

              	8.5 (47.3)

              	12.6 (54.7)

              	16.0 (60.8)

              	18.7 (65.7)

              	18.7 (65.7)

              	15.5 (59.9)

              	11.6 (52.9)

              	6.8 (44.2)

              	4.1 (39.4)

              	10.5 (51.0)
            


            
              	Source: Worldweather.org
            

          


          


          Culture
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          Marseille is a city that is proud of its differences from the rest of France. Today it is a regional centre for culture and entertainment with its important opera house, its historical and maritime museums, its five art galleries and numerous cinemas, clubs, bars and restaurants. The most commonly used tarot deck comes from Marseille; it is called the Tarot de Marseille, and was used to play the local variant of tarocchi before it became used in cartomancy. Another local tradition is the making of santons, small hand-crafted figurines for the traditional Provencal Christmas creche. Since 1803, starting on the last Sunday of November, there has been a Santon Fair in Marseille; it is currently held in the Cours d'Estienne d'Orves, a large square off the Vieux-Port.


          Marseille has a large number of theatres, including la Crie, le Gymnase and the theatre Tourski. There is also an extensive arts centre in la Friche, a former match factory behind Gare St-Charles. The Alcazar, until the 1960s a well known music-hall and variety theatre, has recently been completely remodelled behind its original facade and now houses the central municipal library.


          Marseille has also been important in literature and the arts. It has been the birth place and home of many French writers and poets, including from modern times Victor Glu, Valre Bernard, Pierre Bertas, Edmond Rostand and Andr Roussin. The small port of l'Estaque on the far end of the Bay of Marseille became a favourite haunt for artists, including Auguste Renoir, Paul Czanne (who frequently visited from his home in Aix), George Braque and Raoul Dufy.
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          Opera


          Marseille's main cultural attraction was, since its creation at the end of the 18th century and until the late 1970s, the Opra. Located near the Old Port and the Canebire, at the very heart of the city, its architectural style was comparable to the classical trend found in other opera houses built at the same time in Lyon and Bordeaux. In 1919, a fire almost completely destroyed the building, leaving only the stone colonnade and peristyle from the original facade. The classical facade was restored and the opera house reconstructed in a predominantly Art Deco style, as the result of a major competition: for example, Antoine Bourdelle worked on the frescos on the proscenium arch. Currently the Marseille Opera stages 6 or 7 operas each year, covering the whole range of opera from baroque to newly commissioned works. The season, by subscription, lasts from September to June.


          


          Hip hop music


          Marseille is also well known in France for its Hip hop music. Groups like IAM originated from Marseille initiated the rap music phenomena in France. Other known groups include Fonky Family, 3me Oeil, and Psy4 de la rime.


          


          Films set in Marseille


          Marseille has been the setting for many films, produced mostly in France or Hollywood.
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            	Marius (1931)


            	Fanny (1961)


            	The French Connection (1971)


            	The Marseille Contract (1974)


            	French Connection II (1975)


            	La Lune dans le caniveau (1983)


            	372 le matin (1986)


            	Trois places pour le 26 (1988)


            	Roselyne et les lions (1989)


            	My Father's Glory (1990)


            	Un, deux, trois, soleil (1993)


            	Bye-Bye (1995)


            	Marius et Jeannette (1997)


            	Taxi (1998)


            	Comme un aimant (2000)


            	Baise-moi (2000)


            	Taxi 2 (2000)


            	The Bourne Identity (2002)


            	Count of Monte Cristo (2002)


            	Gomez & Tavars (2003)


            	Love Actually (2003)


            	Taxi 3 (2003)


            	Taxi 4 (2006)

          


          


          Gastronomy
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            	Pastis, an alcoholic beverage made with aniseed and spice


            	Aoli, a sauce made from raw garlic, lemon juice, eggs and olive oil, served with boiled fish, hard boiled eggs and cooked vegetables


            	Tapenade, a paste made from capers, chopped olives and olive oil (sometimes anchovies may be added)


            	Bouillabaisse, a fish soup containing assorted shellfish, fish and vegetables, served with rouille, toasted bread (crotes) and often grated cheese


            	Anchoade, a paste made from anchovies, garlic, black olives and olive oil, served with raw vegetables


            	Panisse, a pastry made from chickpea flour


            	Navette, a small hard biscuit in the shape of a boat, flavoured with orange blossom


            	Bourride, a fish dish made with monkfish, mayonnaise and a vegetable brunoise


            	Pieds-paquets, a dish prepared from pig's trotters, sheep or pork tripe and lard

          


          


          Main sights


          


          Central Marseille
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          Marseille is listed as a major centre of art and history. The city boasts many museums and galleries. There are many ancient buildings and churches of historical interest. Most of the attractions of Marseille (including shopping areas) are located in the 1st, 2nd, 6th and 7th arrondissements.


          These include:


          
            	The Old Port or Vieux-Port, the main harbour and marina of the city. It is guarded by two massive forts (Fort St Nicolas and Fort Saint Jean) and is one of the main places to eat in the city. Dozens of cafs line the waterfront. The Quai des Belges at the end of the harbour is the site of the daily fish market. Much of the northern quayside area was rebuilt by the architect Fernand Pouillon after its destruction by the Nazis in 1943.


            	The Phare de Sainte Marie, a lighthouse on the inlet to the Old Port.


            	La Vieille Charit in the Panier, an architecturally significant building designed by the Puget brothers. The central baroque chapel is situated in a courtyard lined with arcaded galleries. Originally built as an alms house, it is now home to an archeological museum and a gallery of African and Asian art, as well as bookshops and a caf.


            	The Centre Bourse and the adjacent rue St Ferreol district (including rue du Rome and rue Paradis), the main shopping area in central Marseille. (The other two major shopping complexes in Marseille are at la Valentine and le Grand Littoral.)


            	The Muse d'Histoire, the Marseille historical museum, located in the Centre Bourse. It contains records of the Greek and Roman history of Marseille as well as the best preserved hull of a 6th century boat in the world. Ancient remains from the hellenic port are displayed in the adjacent archeological gardens, the Jardin des Vestiges.


            	The Palais de la Bourse, a 19th century building housing the chamber of commerce, the first such institution in France. It also contains a small museum, charting the maritime and commercial history of Marseille, as well as a separate collection of models of ships.


            	The Muse de la Mode, a museum of modern fashion which displays over 2000 designs from the last 30 years.


            	The Muse Cantini, a museum of modern art near the Palais de Justice. It houses artworks associated with Marseille as well as several works by Picasso.


            	The Pierre Puget park.


            	The Htel-Dieu, a former hospital in the Panier, currently being transformed into an InterContinental hotel.


            	The Abbey of Saint-Victor, one of the oldest places of Christian worship in France. Its early fifth century crypt and catacombs occupy the site of a hellenic burial ground, later used for Christian martyrs and venerated ever since. Continuing a medieval tradition, every year at Candlemas a Black Madonna from the crypt is carried in procession along rue Sainte for a blessing from the archbishop, followed by a mass and the distribution of " navettes" and green votive candles.


            	The Hotel de Ville (the Town Hall), a baroque building from the seventeenth century.


            	The Museum of Old Marseille, housed in the 16C Maison Diamante, describing everyday life in Marseille from the eighteenth century onwards.


            	The Cathedral of Sainte-Marie-Majeure or la Major, founded in the 4th century, enlarged in the 11th century and completely rebuilt in the second half of the 19th century by the architects Lon Vaudoyer and Jacques Henri Esperandieu. The present day cathedral is a gigantic edifice in the Romano-Byzantine style. A romanesque transept, choir and altar survive from the older medieval cathedral, spared from complete destruction only as a result of public protests at the time.


            	The 12C parish church of Saint-Laurent and adjoining 17C chapel of Sainte-Catherine, on the quayside near the Cathedral, recently reopened after restoration.

          


          


          Outside of Central Marseille


          
            [image: The Calanque of Sugiton in the 9th arrondissement of Marseille.]

            
              The Calanque of Sugiton in the 9th arrondissement of Marseille.
            

          


          
            	The nineteenth century Basilica of Notre-Dame-de-la-Garde, built by the architect Esperandieu, is an enormous Romano-Byzantine basilica in the hills to the south of the Old Port. The terrace offers spectacular panoramic views of Marseille and its surroundings.


            	The Stade Vlodrome, the home stadium of the Marseille football team "OM", Olympique de Marseille.


            	The Gare Saint-Charles, the main railway station. Below it is the royal Porte d'Aix (1784-1837), a giant triumphal arch, at the crossroads to Aix.


            	The Unit d'Habitation, an influential experimental building designed by the Swiss architect Le Corbusier in the late forties


            	The Muse des Beaux-Arts and the Natural History Museum are housed in the two wings of the nineteenth century Palais Longchamp, also designed by Esperandieu. Built on a grand scale, this italianate colonnaded building rises up behind a vast monumental fountain with cascading waterfalls. The jeux d'eau marks and masks the entry point of the Canal de Provence into Marseille.


            	The Grobet-Labadi museum, opposite the Palais Longchamp, houses an exceptional collection of European objets d'art and old musical instruments.


            	The parc Borly, a park off the Bay of Marseille with botanical gardens.


            	The Muse de Faience, a ceramics museum in the Chateau Pastr near the parc Borely.


            	The parc Chanot, an exhibition centre.


            	The Pharo Gardens, a park with views of the Mediterranean and the Old Port.


            	The Corniche, a picturesque waterfront road between the Old Port and the Bay of Marseille.


            	The Museum of Contemporary Art, devoted to American and European art from the 1960s to the present day.


            	The local beaches at the Prado, Pointe Rouge, les Goudes, Callelongue, and le Prophte.


            	The Muse du Terroir Marseillais in Chateau-Gombert, devoted to provencal crafts and traditions.


            	The calanques and Marseilleveyre, a wild mountainous coastal area of outstanding natural beauty, accessible from Callelongue, Luminy, Sormiou, Morgiou and Cassis.


            	The islands of the Frioul archipelago in the Bay of Marseille, accessible by ferry from the Old Port. The prison of Chteau d'If was the setting for the Count of Monte Cristo, the novel by Alexandre Dumas. The neighbouring islands of Ratonneau and Pomgues are joined by a man-made breakwater. The site of a former garrison and quarantine hospital, these islands are also of interest for their marine wildlife.
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              Panorama of Marseille from Notre-Dame-de-la-Garde.
            

          


          


          Transport
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              Motorways around Marseille.
            

          


          The city is served by an international airport, Marseille Provence Airport, located in Marignane. The airport has two terminals. Terminal one, the main terminal of the airport contains halls 1,2,3 and 4 and serves as a base for international arrivals and departures. The new terminal, referred to as Marseille Mp2 is used for flights arriving and departing from Europe. A shuttle coach system operates between the airport and the railway station, Gare de Marseille Saint-Charles.


          An extensive network of motorways connects Marseille to the north and west ( A7), Aix-en-Provence in the north ( A51) , Toulon ( A50) and the French Riviera ( A8) to the east.


          Gare de Marseille Saint-Charles is Marseille's main railway station. It operates direct regional services to cities such as Nice, Toulouse and Bordeaux, as well as a service to Barcelona. (The northerly single track line to Briancon via Aix-en-Provence is currently partially closed during modernisation.) Gare Saint-Charles is also one of the main terminal stations for the TGV in the south of France making Marseille reachable in three hours from Paris (a distance of over 750 km). and just over one and a half hours from Lyon. There is also a direct TGV line to Strasbourg.


          
            [image: The new tramway.]

            
              The new tramway.
            

          


          There is a long distance bus station, still under construction, adjacent to Gare Saint-Charles with destinations mostly in the Bouches-du-Rhne. Temporarily buses to Aix-en-Provence depart from the nearby Porte d'Aix. Other buses to Cassis, La Ciotat and Aubagne depart from Castellane.


          Marseille has a large ferry terminal, the Gare Maritime, with services to Corsica, Sardinia, Algeria and Tunisia. A ferry service on a quite different scale operates between the two opposite quays of the Old Port.


          Marseille itself is connected by the metro train system operated by the Rgie des transports de Marseille (RTM). It consists of 2 lines represented by orange and blue. Line 1 (blue) between Castellane and La Rose opened in 1977 and Line 2 (orange) between Sainte-Marguerite/Dromel and Bougainville opened between 1984 and 1987. An extension to Line 1 from Castellane to La Timone was completed in 1992. The Metro system operates on a turnstile system, with tickets purchased at the nearby adjacent automated booths. Both lines of the Metro intersect at Gare Saint-Charles and Castellane.


          An extensive bus network serves the city and suburbs of Marseille. The first phase of a new tramway , going eastwards from the port towards St Barnab, was opened in July 2007.


          As in many other French cities, a short-term bicycle hire scheme nicknamed "le vlo", free for trips of less than half an hour, has recently been put in place by the town council.


          


          Sport


          
            [image: The Stade Velodrome.]

            
              The Stade Velodrome.
            

          


          The city boasts a wide variety of sports facilities and teams. The most popular team is the city's football club, Olympique de Marseille, which was the UEFA Champions League winner in 1993 and finalist of the UEFA Cup in 1999 and 2004. The club has a history of success but was tainted in the 1990s by a match-fixing scandal by then-owner Bernard Tapie. The club's home, the Stade Vlodrome, also functions for other local sports, as well as national rugby team Tests. Stade Velodrome hosted a number of games during the 2007 Rugby World Cup. The local rugby team is Marseille Provence XV.


          Sailing is a major sport in Marseille. The winds can blow from different directions and allow interesting regattas in the warm waters of the Mediterranean. Most of the time it can be windy while the sea remains smooth enough to allow sailing. It was considered as a possible site for 2007 Americas Cup. Marseille is also a place for other water sports such as windsurfing and powerboating. Marseille has three golf courses to its north and north east. The city has dozens of gyms and several council owned swimming pools. Running is also popular in many of Marseille's parks such as Le Pharo and Le Jardin Pierre Puget.


          Marseille was the finish of Stage 10 and the departure of Stage 11 in the 2007 Tour de France.


          


          Births and deaths in Marseille
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          Marseille was the birthplace of:


          
            	Pytheas (4th century BC) Greek merchant, geographer and explorer


            	Antonin Artaud (1897-1948), author


            	Maurice Bjart (1927-2007), ballet choreographer


            	Jean-Henry Gourgaud, aka. "Dugazon" (1746-1809), actor


            	Dsire Clary (1777-1860), wife of King Carl XIV Johan of Sweden, and therefore Queen Desire or Queen Desideria of Sweden


            	Adolphe Thiers (1797-1877), first president of the Third Republic


            	tienne Joseph Louis Garnier-Pages (1801-1841), politician


            	Honor Daumier (1808-1879), caricaturist and painter


            	Joseph Autran (1813-1877), poet


            	Charles-Joseph-Eugene de Mazenod (1782-1861), bishop of Marseille and Founder of the Missionary Oblates of Mary Immaculate.


            	Marius Petipa (1818-1910), ballet choreographer


            	Olivier mile Ollivier (1825-1913), statesman


            	Joseph Pujol, aka. " Le Ptomane" (1857-1945), entertainer


            	Pavlos Melas (1870-1904) Greek army officer


            	Paul Mauriat (1925), orchestra leader, composer


            	Edmond Rostand (1868-1918), poet and dramatist


            	Vincent Scotto (1876-1952), guitarist, songwriter


            	Fernandel (1903-1971), actor


            	liane Browne-Bartroli (Eliane Plewman, 1917-1944), French Resistance, Croix de Guerre


            	Louis Jourdan (born 1919), actor


            	Jean Pierre Rampal (1922-2000), fltiste


            	Rgine Crespin (1927-2007), opera singer


            	Andr di Fusco (1932-2001), known as Andr Pascal, song writer, composer


            	Georges Chappe (born 1944), cyclist


            	Jean-Claude Izzo (1945-2000), author


            	Eric Cantona (born 1966), Manchester United and French national team football player


            	Patrick Fiori (born 1969), singer


            	Marc Panther (born 1970), member of the popular Japanese rock band globe


            	Zinedine Zidane (born 1972), professional football player and former captain of the French national team


            	Romain Barnier (born 1976), freestyle swimmer


            	Sbastien Grosjean (born 1978), tennis player


            	Mathieu Flamini (born 1984), football player


            	Rmy Di Gregorio (born 1985), cyclist

          


          The following personalities died in Marseille:


          
            	French poet Arthur Rimbaud on November 10, 1891.


            	King Alexander I of Yugoslavia was assassinated on October 9, 1934 in Marseille along with French Foreign Minister Louis Barthou.

          


          


          Twinned cities


          Marseille is currently officially twinned with thirteen cities:


          
            	[image: Flag of C�te d'Ivoire] Abidjan, Ivory Coast.


            	[image: Flag of the People's Republic of China] Shanghai, China.

          


          In addition Marseille has signed various types of formal agreements of cooperation with 28 cities all over the world:


          
            	[image: Flag of Tunisia] Tunis, Tunisia.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Marseille"
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        Mars Exploration Rover
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              Artist's Concept of Rover on Mars (credit: Maas Digital LLC)
            

          


          NASA's Mars Exploration Rover (MER) Mission is an ongoing robotic mission of exploring Mars, that began in 2003 with the sending of two rovers Spirit and Opportunity  to explore the Martian surface and geology. The mission is led by Project Manager Peter Theisinger of NASA's Jet Propulsion Laboratory and principal investigator Steven Squyres, professor of astronomy at Cornell University.


          Primary among the mission's scientific goals is to search for and characterize a wide range of rocks and soils that hold clues to past water activity on Mars. The mission is part of NASA's Mars Exploration Program which includes three previous successful landers: the two Viking landers in 1976 and Pathfinder in 1997.


          The total cost of building, launching, landing and operating the rovers on the surface for the initial 90 day primary mission was about US$820 million. Since the rovers are still functioning four years after landing, mission funding has been extended to "possibly through 2009". In July of 2007, Martian dust storms blocked sunlight to the rovers and threatened the ability of the craft to gather energy through their solar panels, causing engineers to fear that one or both of them might be permanently disabled; however, the dust storms have lifted and both rovers have resumed operations.


          In recognition of the vast amount of scientific information amassed by both rovers, two asteroids have been named in their honour: 37452 Spirit and 39382 Opportunity.


          


          Timeline


          The MER-A rover, Spirit, was launched on June 10, 2003 at 17:59 UTC, and MER-B, Opportunity, on July 7, 2003 at 15:18 UTC. Spirit landed in Gusev crater on January 4, 2004 at 04:35 Ground UTC. Opportunity landed in the Meridiani Planum on the opposite side of Mars from Spirit, on January 25, 2004 05:05 Ground UTC. In the week following Spirit's landing, NASA's website recorded 1.7 billion hits and 34.6 terabytes of data transferred, eclipsing records set by previous NASA missions.


          
            [image: NASA's Mars Exploration Rover Spirit casts a shadow over the trench that the rover is examining with tools on its robotic arm. Spirit took this image with its front hazard-avoidance camera on February 21, 2004, during the rover's 48th martian day, or sol 48.]

            
              NASA's Mars Exploration Rover Spirit casts a shadow over the trench that the rover is examining with tools on its robotic arm. Spirit took this image with its front hazard-avoidance camera on February 21, 2004, during the rover's 48th martian day, or sol 48.
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              Opportunity's discarded heat shield.
            

          


          On January 21, 2004, the Deep Space Network lost contact with Spirit, for reasons originally thought to be related to a thunderstorm over Australia. The rover transmitted a message with no data, but later that day missed another communications session with the Mars Global Surveyor. The next day, JPL managed to receive a beep from the rover, indicating that it was in fault mode. On the 23rd, the flight team succeeded in making the rover send. The fault was believed to have been caused by an error in the rover's Flash memory subsystem. The rover did not perform any scientific activities for 10 days, while engineers updated its software and ran tests. The problem was corrected by reformatting Spirit's flash memory and upgrading the software with a patch to avoid memory overload; Opportunity was also upgraded with the patch as a precaution. Spirit returned to full scientific operations by 5 February. This has to date been the most serious anomaly in the mission.


          On March 23, 2004, a news conference was held announcing "major discoveries" of evidence of past liquid water on the Martian surface. A delegation of scientists showed pictures and data revealing a stratified pattern and cross bedding in the rocks of the outcrop inside a crater in Meridiani Planum, landing site of MER-B, Opportunity, suggesting that water once flowed in the region. The irregular distribution of chlorine and bromine also suggests that the place was once the shoreline of a salty sea, now evaporated.


          On April 8, 2004, NASA announced that it was extending the mission life of the rovers from 3 to 8 months. It immediately provided additional funding of US $15 million through September, and $2.8 million per month for continuing operations.


          On April 30, 2004, Opportunity arrived at Endurance crater, taking about 5 days to drive the 200 meters.


          On September 22, 2004, NASA announced that it was extending the mission life of the rovers for another 6 months. Opportunity was to leave Endurance crater, visit its discarded heat shield, and proceed to Victoria crater. Spirit was to attempt to climb to the top of the Columbia Hills.


          On April 6, 2005, with the two rovers still functioning well, NASA announced another 18 month extension of the mission to September 2006. Opportunity was to visit the "Etched Terrain" and Spirit was to climb a rocky slope toward the top of Husband Hill.


          
            [image: Spirit's "postcard" view from the summit of Husband Hill: a windswept plateau strewn with rocks, small exposures of outcrop, and sand dunes. The view is to the north, looking down upon the "Tennessee Valley". This approximate true-color composite spans about 90 degrees and consists of 18 frames captured by the rover's panoramic camera.]

            
              Spirit's "postcard" view from the summit of Husband Hill: a windswept plateau strewn with rocks, small exposures of outcrop, and sand dunes. The view is to the north, looking down upon the "Tennessee Valley". This approximate true-colour composite spans about 90 degrees and consists of 18 frames captured by the rover's panoramic camera.
            

          


          On August 21, 2005, Spirit reached the summit of Husband Hill after 581 sols and a journey of 4.81 kilometers (2.99 mi).


          Spirit celebrated its one Martian year anniversary (669 sols or 687 Earth days) on November 20, 2005. Opportunity celebrated its anniversary on December 12. At the beginning of the mission, it was expected that the rovers would not survive much longer than 90 days. The Columbia Hills were "just a dream" according to rover driver Chris Leger.


          On February 7, 2006, Spirit reached the semicircular rock formation known as Home Plate. It is a layered rock outcrop that puzzles and excites scientists. It is thought that its rocks are explosive volcanic deposits, though other possibilities exist, including impact deposits or wind/water borne sediment.


          On March 13, 2006, Spirit's front right wheel ceased working while the rover was moving itself to McCool Hill. Her drivers attempted to drag the dead wheel behind Spirit, but this only worked until reaching an impassable sandy area on the lower slopes. Drivers directed Spirit to a smaller sloped feature, dubbed "Low Ridge Haven", where she spent the long Martian winter, waiting for spring and increased solar power levels suitable for driving.


          On September 26, 2006, Spaceflight Now reported that NASA has extended mission for the two rovers through September 2007. On September 27, 2006, Opportunity reached the rim of Victoria crater.


          Spirit had lasted over 1,000 Martian days exploring Gusev Crater as of October 25, 2006. Opportunity had lasted over 1,000 Martian days exploring Meridiani Planum as of November 16, 2006. As of January 24, 2007, the rovers had lasted on Mars more than three years. (Although Opportunity landed on January 25, the year 2004 was a leap year.)


          On February 6, 2007, Opportunity became the first spacecraft to traverse 10,000 meters - 10 kilometers - on the surface of Mars.


          On June 28, 2007, Opportunity was poised to enter Victoria Crater from its perch on the rim of Duck Bay., but due to extensive dust storms, it was indefinitely delayed until the dust had cleared and power returned to safe levels.


          On August 28, 2007, Spirit and Opportunity resumed driving after hunkering down during raging dust storms that limited solar power to a level that nearly caused the permanent failure of both rovers.


          On October 1, 2007, both Spirit and Opportunity entered their fifth mission extension that could possibly extend operations into 2009, allowing the rovers to have spent five years exploring the Martian surface, pending their continued survival.


          On January 3, 2008, Spirit entered its fourth year of exploration of Gusev crater.


          


          Spacecraft design
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          The Mars Exploration Rover was designed to be stowed in the nose of a Delta II rocket. Each spacecraft consists of several components:


          
            	Rover: 185 kg (408 lb)


            	Lander: 348 kg (767 lb)


            	Backshell / Parachute: 209 kg (461 lb)


            	Heat Shield: 78 kg (172 lb)


            	Cruise Stage: 193 kg (425 lb)


            	Propellant: 50 kg (110 lb)

          


          Total mass is 1,063 kg (2,343 lb).


          


          Cruise stage


          The cruise stage is the component of the spacecraft that is used for travel from Earth to Mars. It is very similar to the Mars Pathfinder in design and is approximately 2.65 meters (8.7 ft) in diameter and 1.6 m (5.2 ft) tall including the entry vehicle (see below).


          The primary structure is aluminium with an outer ring of ribs covered by the solar panels, which are about 2.65 m (8.7 ft) in diameter. Divided into five sections, the solar arrays can provide up to 600 watts of power near Earth and 300 W at Mars.


          Heaters and multi-layer insulation keep the electronics "warm". A freon system removes heat from the flight computer and communications hardware inside the rover so they do not overheat. Cruise avionics systems allow the flight computer to interface with other electronics such as the sun sensors, star scanner and heaters.


          


          Navigation


          The star scanner (with a backup system) and sun sensor allowed the spacecraft to know its orientation in space by analyzing the position of the Sun and other stars in relation to itself. Sometimes the craft could be slightly off course; this was expected given the 500 million kilometer (320 million mile) journey. Thus navigators planned up to six trajectory correction maneuvers, along with health checks.


          To ensure the spacecraft arrived at Mars in the right place for its landing, two light-weight, aluminium-lined tanks carried about 31 kg (about 68 lb) of hydrazine propellant. Along with cruise guidance and control systems, the propellant allowed navigators to keep the spacecraft on course. Burns and pulse firings of the propellant allowed three types of maneuvers:


          
            	An axial burn uses pairs of thrusters to change spacecraft velocity;


            	A lateral burn uses two "thruster clusters" (four thrusters per cluster) to move the spacecraft "sideways" through seconds-long pulses;


            	Pulse mode firing uses coupled thruster pairs for spacecraft precession maneuvers (turns).

          


          


          Communication


          The spacecraft used a high-frequency X band radio wavelength to communicate, which allowed for less power and smaller antennas than many older craft, which used S band.


          Navigators sent commands through two antennas on the cruise stage: a cruise low-gain antenna mounted inside the inner ring, and a cruise medium-gain antenna in the outer ring. The low-gain antenna was used close to Earth. It is omni-directional, so the transmission power that reached Earth fell fast with increasing distance. As the craft moved closer to Mars, the Sun and Earth moved closer in the sky as viewed from the craft, so less energy reached Earth. Then, the spacecraft switched to the medium-gain antenna, which directed the same amount of transmission power into a tighter beam toward Earth.


          During flight, the spacecraft was spin-stabilized with a spin rate of 2 rpm. Periodic updates kept antennas pointed toward Earth and solar panels toward Sun.


          


          Aeroshell


          The aeroshell formed a protective covering for the lander during the seven month voyage to Mars. Together with the lander and the rover, it constituted the "entry vehicle". Its main purpose was to protect the lander and the rover inside it from the intense heating of entry into the thin Martian atmosphere. It was based on the Mars Pathfinder and Mars Viking designs.


          


          Parts


          The aeroshell was made of two main parts: a heat shield and a backshell. The heat shield was flat and brownish, and protected the lander and rover from the intense heat from entry into the Martian atmosphere and acted as the first aerobrake for the spacecraft. The backshell was large, cone-shaped and painted white. It carried the parachute and several components used in later stages of entry, descent, and landing, including:


          
            	A parachute (stowed at the top of the backshell);


            	The backshell electronics and batteries that fire off pyrotechnic devices like separation nuts, rockets and the parachute mortar;


            	A Litton LN-200 Inertial Measurement Unit (IMU), which monitors and reports the orientation of the backshell as it swings under the parachute;


            	Three large solid rocket motors called RAD rockets (Rocket Assisted Descent), each providing about a ton of force (10 kilonewtons) for over 2 seconds;


            	Three small solid rockets called TIRS (mounted so that they aim horizontally out the sides of the backshell) that provide a small horizontal kick to the backshell to help orient the backshell more vertically during the main RAD rocket burn.

          


          


          Composition


          Built by the Lockheed Martin Astronautics Co. in Denver, Colorado, the aeroshell is made of an aluminium honeycomb structure sandwiched between graphite-epoxy face sheets. The outside of the aeroshell is covered with a layer of phenolic honeycomb. This honeycomb is filled with an ablative material (also called an "ablator"), that dissipates heat generated by atmospheric friction.


          The ablator itself is a unique blend of cork wood, binder and many tiny silica glass spheres. It was invented for the heat shields flown on the Viking Mars lander missions. A similar technology was used in the first US manned space missions Mercury, Gemini and Apollo. It was specially formulated to react chemically with the Martian atmosphere during entry and carry heat away, leaving a hot wake of gas behind the vehicle. The vehicle slowed from 19000 km/h (about 12000 mph) to about 1600 km/h (1000 mph) in about a minute, producing about 60 m/s (6 g) of acceleration on the lander and rover.


          The backshell and heat shield are made of the same materials, but the heat shield has a thicker 1/2 inch (12.7 mm) layer of the ablator. Also, instead of being painted, the backshell was covered with a very thin aluminized PET film blanket to protect it from the cold of deep space. The blanket vaporized during Mars atmospheric entry.


          


          Parachute


          
            [image: Mars Exploration Rover's parachute test]

            
              Mars Exploration Rover's parachute test
            

          


          The parachute helped slow the spacecraft during entry, descent, and landing. It is located in the backshell.


          


          Design


          The 2003 parachute design was part of a long-term Mars parachute technology development effort and is based on the designs and experience of the Viking and Pathfinder missions. The parachute for this mission is 40% larger than Pathfinder's because the largest load for the Mars Exploration Rover is 80 to 85 kilonewtons (kN) or 18,000 to 19,000lbf (85kN) when the parachute fully inflates. By comparison, Pathfinder's inflation loads were approximately 35 kN (about 8,000 lbf). The parachute was designed and constructed in South Windsor, Connecticut by Pioneer Aerospace ( website), the company that also designed the parachute for the Stardust mission.


          


          Composition


          The parachute is made of two durable, lightweight fabrics: polyester and nylon. A triple bridle made of Kevlar connects the parachute to the backshell.


          The amount of space available on the spacecraft for the parachute is so small that the parachute had to be pressure packed. Before launch, a team tightly folded the 48 suspension lines, three bridle lines, and the parachute. The parachute team loaded the parachute in a special structure that then applied a heavy weight to the parachute package several times. Before placing the parachute into the backshell, the parachute was heat set to sterilize it.


          


          Connected systems
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          Zylon Bridles: After the parachute was deployed at an altitude of about 10 km (6 miles) above the surface, the heatshield was released using 6 separation nuts and push-off springs. The lander then separated from the backshell and "rappelled" down a metal tape on a centrifugal braking system built into one of the lander petals. The slow descent down the metal tape placed the lander in position at the end of another bridle (tether), made of a nearly 20 m (65 ft) long braided Zylon.


          Zylon is an advanced fibre material similar to Kevlar that is sewn in a webbing pattern (like shoelace material) to make it stronger. The Zylon bridle provides space for airbag deployment, distance from the solid rocket motor exhaust stream, and increased stability. The bridle incorporates an electrical harness that allows the firing of the solid rockets from the backshell as well as provides data from the backshell inertial measurement unit (which measures rate and tilt of the spacecraft) to the flight computer in the rover.


          Rocket assisted descent (RAD): motors. Because the atmospheric density of Mars is less than 1% of Earth's, the parachute alone could not slow down the Mars Exploration Rover enough to ensure a safe, low landing speed. The spacecraft descent was assisted by rockets that brought the spacecraft to a dead stop 1015 m (3050 ft) above the Martian surface.


          Radar altimeter unit: A radar altimeter unit was used to determine the distance to the Martian surface. The radar's antenna is mounted at one of the lower corners of the lander tetrahedron. When the radar measurement showed the lander was the correct distance above the surface, the Zylon bridle was cut, releasing the lander from the parachute and backshell so that it was free and clear for landing. The radar data also enabled the timing sequence on airbag inflation and backshell RAD rocket firing.


          


          Airbags
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          Airbags used in the Mars Exploration Rover mission are the same type that Mars Pathfinder used in 1997. They had to be strong enough to cushion the spacecraft if it landed on rocks or rough terrain and allow it to bounce across Mars' surface at freeway speeds after landing. The airbags had to be inflated seconds before touchdown and deflated once safely on the ground.


          The airbags were made of Vectran, like those on Pathfinder. Vectran has almost twice the strength of other synthetic materials, such as Kevlar, and performs better in cold temperatures. Six 100 denier (10 mg/m) layers of Vectran protected one or two inner bladders of Vectran in 200 denier (20 mg/m). Using 100 denier (10 mg/m) leaves more fabric in the outer layers where it is needed, because there are more threads in the weave.


          Each rover used four airbags with six lobes each, which were all connected. Connection was important, since it helped abate some of the landing forces by keeping the bag system flexible and responsive to ground pressure. The airbags were not attached directly to the rover, but were held to it by ropes crisscrossing the bag structure. The ropes gave the bags shape, making inflation easier. While in flight, the bags were stowed along with three gas generators that are used for inflation.


          


          Lander
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          The spacecraft lander is a protective "shell" that houses the rover and protects it, along with the airbags, from the forces of impact.


          The lander is a tetrahedron shape whose sides open like petals. It is strong and light, and made of beams and sheets. The beams consist of layers of graphite fibre woven into a fabric that is lighter than aluminium and more rigid than steel. Titanium fittings are glued and fitted onto the beams to allow it to be bolted together. The rover was held inside the lander by bolts and special nuts that were released after landing with small explosives.


          


          Uprighting


          After the lander stopped bouncing and rolling on the ground, it came to rest on the base of the tetrahedron or one of its sides. Then, the sides open to make the base horizontal and the rover upright. The sides are connected to the base by hinges, each of which has a motor strong enough to lift the lander. The rover plus lander has a mass of about 533 kilograms (1,175 pounds). The rover alone weighs about 185 kg (408 lb). The gravity on Mars is about 38% of Earth's, so the motor does not need to be as powerful as it would on Earth.


          The rover contains accelerometers to detect which way is down (toward the surface of Mars) by measuring the pull of gravity. The rover computer then commanded the correct lander petal to open to place the rover upright. Once the base petal was down and the rover was upright, the other two petals were opened.


          The petals initially opened to an equally flat position, so all sides of the lander were straight and level. The petal motors are strong enough so that if two of the petals come to rest on rocks, the base with the rover would be held in place like a bridge above the ground. The base will hold at a level even with the height of the petals resting on rocks, making a straight flat surface throughout the length of the open, flattened lander. The flight team on Earth could then send commands to the rover to adjust the petals to create a safe path for the rover to drive off the lander and onto the Martian surface without dropping off a steep rock.


          


          Moving the payload onto Mars


          
            [image: Spirit's lander on Mars.]

            
              Spirit's lander on Mars.
            

          


          The moving of the rover off the lander is called the egress phase of the mission. The rover must avoid having its wheels caught in the airbag material or falling off a sharp incline. To help this, a retraction system on the petals slowly drags the airbags toward the lander before the petals open. Small ramps on the petals fan out to fill spaces between the petals. They cover uneven terrain, rock obstacles, and airbag material, and form a circular area from which the rover can drive off in more directions. They also lower the step that the rover must climb down. They are nicknamed "batwings", and are made of Vectran cloth.


          About three hours were allotted to retract the airbags and deploy the lander petals.


          


          Rover design


          
            [image: Mars Exploration Rover vs. Sojourner rover (Courtesy NASA/JPL-Caltech).]

            
              Mars Exploration Rover vs. Sojourner rover (Courtesy NASA/JPL-Caltech).
            

          


          The rovers are six-wheeled, solar-powered robots which stand 1.5 m (4.9 ft) high, 2.3 m (7.5 ft) wide and 1.6 m (5.2 ft) long. They weigh 180 kg (400 lb), 35 kg (80 lb) of which is the wheel and suspension system.


          


          Drive system


          Each rover has six wheels mounted on a rocker-bogie suspension system that ensures wheels remain on the ground while driving over rough terrain. The design reduces the range of motion of the rover body by half, and allows the rover to go over obstacles or through holes that are more than a wheel diameter (250 mm or 10 inches) in size. Each wheel also has cleats, providing grip for climbing in soft sand and scrambling over rocks.


          Each wheel has its own motor. The two front and two rear wheels each have individual steering motors. This allows the vehicle to turn in place, a full revolution, and to swerve and curve, making arching turns. The rover is designed to withstand a tilt of 45 degrees in any direction without overturning. However, the rover is programmed through its "fault protection limits" in its hazard avoidance software to avoid exceeding tilts of 30 degrees.


          Each rover can spin one of its front wheels in place to grind deep into the terrain. It is to remain motionless while the digging wheel is spinning.


          The rover has a top speed on flat hard ground of 50 mm/s (2 in/s). But its average speed is 10 mm/s because its hazard avoidance software causes it to stop every 10 seconds for 20 seconds to observe and understand the terrain it has driven into.


          


          Power and electronic systems


          When fully illuminated, the rover solar arrays generate about 140 watts for up to four hours per Martian day ( sol). The rover needs about 100 watts to drive. Its power system includes two rechargeable lithium ion batteries weighing 7.15 kg (16 pounds) each, that provide energy when the sun is not shining, especially at night. Over time, the batteries will degrade and will not be able to recharge to full capacity.


          For comparison, the future Mars Science Laboratory is expected to last approximately one Martian year using radioisotope thermoelectric generators to power its many instruments. Solar panels are also being considered, but RTGs provide versatility to work in dark environments and high latitudes where solar energy is not an efficient way to generate power.


          It was thought that by the end of the 90-sol mission, the capability of the solar arrays to generate power would likely be reduced to about 50 watts. This was due to anticipated dust coverage on the solar arrays, and the change in season. But over three Earth years later, the rovers' power supplies hovered between 300 watt-hours and 900 watt-hours per day, depending on dust coverage. Cleaning events (probably wind) have occurred more often than NASA expected, keeping the arrays relatively free of dust and extending the life of the mission. During a 2007 global dust storm on Mars, both rovers experienced some of the lowest power of the mission; Opportunity dipped to a mere 128 watt-hours.


          The rovers run a VxWorks embedded operating system on a radiation-hardened 20 MHz RAD6000 CPU with 128 MB of DRAM with error detection and correction and 3 MB of EEPROM. Each rover also has 256 MB of flash memory. To survive during all of the various mission phases, the rover's vital instruments must stay within a temperature of 40 C to +40 C (40 F to 104 F). At night the rovers are heated by eight radioisotope heater units (RHU) which each continuously generate 1 W of thermal energy from the decay of radioisotopes, along with electrical heaters that operate only when necessary. A sputtered gold film and a layer of silica aerogel are used for insulation.


          


          Communication


          The rover has a low-gain and a high-gain antenna. The low-gain antenna is omnidirectional, and transmits data at a low rate to Deep Space Network (DSN) antennas on Earth. The high-gain antenna is directional and steerable, and can transmit data to Earth at a higher rate.


          The rovers also use the low-gain antennas to communicate with spacecraft orbiting Mars, the Mars Odyssey and (before its failure) the Mars Global Surveyor. The orbiters relay data from and to Earth; most data to Earth is relayed through Odyssey. The benefits of using the orbiters are that they are closer to the rovers than the antennas on Earth, and have view of Earth for much longer than the rovers. The orbiters communicate with the rovers using UHF antennas, which have shorter range than the low and high-gain antennas. One UHF antenna is on the rover and one is on a petal of the lander to aid in gaining information during the critical landing event.


          The rovers have a total of 18 cameras, which produce 1024-pixel by 1024-pixel images at 12 bits per pixel, but most images are truncated to 8 bits per pixel. They are then compressed using ICER before being stored and sent to Earth. Navigation, thumbnail, and many other image types are compressed to approximately 1 bit/pixel. Lower bit rates (less than 0.5 bit/pixel) are used for certain wavelengths of multi-colour panoramic images.


          ICER is based on wavelets, and was designed specifically for deep-space applications. It produces progressive compression, both lossless and lossy, and incorporates an error-containment scheme to limit the effects of data loss on the deep-space channel. It outperforms the lossy JPEG image compressor and the lossless Rice compressor used by the MPF mission.


          


          Scientific instrumentation
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              MER Panoramic Camera (Courtesy NASA/JPL-Caltech).
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              An image from Miniature Thermal Emission Spectrometer (Mini-TES), an instrument on the probe that is used for identifying rocks.
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              Alpha particle X-Ray Spectrometer ( APXS) (Courtesy NASA/JPL-Caltech).
            

          


          The rover has various instruments. Three are mounted on one assembly:


          
            	Panoramic Camera (Pancam), for determining the texture, colour, mineralogy, and structure of the local terrain.


            	Navigation Camera (Navcam), that has higher field of view but lower resolution and is monochromatic, for navigation and driving.


            	A mirror for the Miniature Thermal Emission Spectrometer (Mini-TES), which identifies promising rocks and soils for closer examination, and determines the processes that formed them. It was built by Arizona State University. See the main Mini-TES article.

          


          The cameras are mounted 1.5 meters high on the Pancam Mast Assembly. One motor turns the assembly horizontally a whole revolution. Another points the cameras vertically, at most straight up or down. A third motor points the Mini-TES, up to 30 above the horizon and 50 below. The assembly was built by Ball Aerospace & Technologies Corp., Boulder, Colorado, as was the High-Gain Antenna Gimbal (HGAG).


          Four monochromatic hazard cameras ( Hazcams) are mounted on the rover's body, two in front and two behind.


          The instrument deployment device (IDD), also called the rover arm, holds the following:


          
            	Mssbauer spectrometer (MB) MIMOS II, developed by Dr. Gstar Klingelhfer at the Johannes Gutenberg University in Mainz, Germany, is used for close-up investigations of the mineralogy of iron-bearing rocks and soils.


            	Alpha Particle X-Ray Spectrometer ( APXS), developed by the Max Planck Institute for Chemistry in Mainz, Germany, is used for close-up analysis of the abundances of elements that make up rocks and soils.


            	Magnets, for collecting magnetic dust particles, developed by Jens Martin Knudsen's group at the Niels Bohr Institute, Copenhagen. The particles are analyzed by the Mssbauer Spectrometer and X-ray Spectrometer to help determine the ratio of magnetic particles to non-magnetic particles and the composition of magnetic minerals in airborne dust and rocks that have been ground by the Rock Abrasion Tool. There are also magnets on the front of the rover, which are studied extensively by the Mssbauer spectrometer.


            	Microscopic Imager (MI) for obtaining close-up, high-resolution images of rocks and soils. Development was led by Ken Herkenhoff's team at the USGS Astrogeology Research Program.


            	Rock Abrasion Tool (RAT), developed by Honeybee Robotics, for removing dusty and weathered rock surfaces and exposing fresh material for examination by instruments on-board.

          


          The robotic arm is able to place instruments directly up against rock and soil targets of interest.


          


          Naming of Spirit and Opportunity


          The Spirit and Opportunity rovers were named through a student essay competition. The winning entry was by Sofi Collis, a third-grade Russian-American student from Arizona.


          
            I used to live in an orphanage. It was dark and cold and lonely. At night, I looked up at the sparkly sky and felt better. I dreamed I could fly there. In America, I can make all my dreams come true. Thank you for the 'Spirit' and the 'Opportunity.'

             Sofi Collis, age 9

          


          Prior to this, during the development and building of the rovers, they were known as MER-1 (Opportunity) and MER-2 (Spirit). Internally NASA also uses the mission designations MER-A (Spirit) and MER-B (Opportunity) based on the order of landing on Mars (Spirit first then Opportunity).



          


          SAP


          The NASA team uses a software application called SAP to view images collected from the rover, and to plan its daily activities. There is a version available to the public called Maestro.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mars_Exploration_Rover"
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              Republic of the Marshall Islands
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                    	Coat of arms
                  

                

              
            


            
              	Motto:"Jepilpilin ke ejukaan" ("Accomplishment through Joint Effort")
            


            
              	Anthem: Forever Marshall Islands
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              	Capital

              (and largest city)

              	Majuro

            


            
              	Official languages

              	Marshallese, English
            


            
              	Demonym

              	Marshallese
            


            
              	Government

              	Democratic Presidential Republic in Free Association with the USA
            


            
              	-

              	President

              	Litokwa Tomeing
            


            
              	Independence
            


            
              	-

              	from the United States

              	October 21, 1986
            


            
              	Area
            


            
              	-

              	Total

              	181km( 213th)

              69.8 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	61,963( 205th)
            


            
              	-

              	2003census

              	56,429
            


            
              	-

              	Density

              	326/km( 28th)

              846/sqmi
            


            
              	GDP( PPP)

              	2001estimate
            


            
              	-

              	Total

              	$115 million( 220th)
            


            
              	-

              	Per capita

              	$2,900 (2005 est.)( 195th)
            


            
              	HDI(n/a)

              	n/a(unranked)( n/a)
            


            
              	Currency

              	United States dollar ( USD)
            


            
              	Time zone

              	( UTC+12)
            


            
              	Internet TLD

              	.mh
            


            
              	Calling code

              	+692
            

          


          The Marshall Islands, officially the Republic of the Marshall Islands (RMI), is a Micronesian island nation in the western Pacific Ocean, located north of Nauru and Kiribati, east of the Federated States of Micronesia and south of the U.S. territory of Wake Island, to which it lays claim.


          


          History


          Although the Marshall Islands were settled by Micronesians in the 2nd millennium BC, little is known of their early history. Spanish explorer Alonso de Salazar was the first European to see the islands in 1526, but they remained virtually unvisited by Europeans until the arrival of British Captain John Marshall in 1788; the islands are now named after him.
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              Map of the Marshall Islands
            

          


          A German trading company settled on the islands in 1885, and they became part of the protectorate of German New Guinea some years later. Japan conquered the islands in World War I, and administered them as a League of Nations mandate.


          In World War II, the United States invaded and occupied the islands (1944) destroying or isolating the Japanese garrisons, and they were added to the Trust Territory of the Pacific Islands (including several more island groups in the South Sea). From 1946 to 1958 the US tested 66 nuclear weapons in the Marshall Islands, including the largest nuclear test the US ever conducted, Castle Bravo. Nuclear claims between the US and the Marshall Islands are ongoing, and health effects from these tests linger. (See Rongelap.)


          In 1979, the Government of the Marshall Islands was officially established and the country became self-governing. In 1986 the Compact of Free Association with the United States entered into force, granting the Republic of the Marshall Islands (RMI) its sovereignty. The Compact provided for aid and US defense of the islands in exchange for continued US military use of the missile testing range at Kwajalein Atoll. The independence was formally completed under international law in 1990, when the UN officially ended the Trusteeship status.


          On March 21, 2007, the government of the Marshall Islands declared a state of emergency due to a prolonged drought.


          


          Government
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              Marshall Islands Capitol building
            

          


          The government of the Marshall Islands operates under a mixed parliamentary-presidential system. Elections are held every four years in universal suffrage (for all citizens above 18 years of age) with each of the twenty-four constituencies (see below) electing one or more representatives (senators) to the lower house of RMIs bicameral legislature, the Nitijela. ( Majuro, the capital atoll, elects five senators.) The President, who is head of state as well as head of government, is elected by the 33 senators of the Nitijela.


          Legislative power lies with the Nitijela. The upper house of Parliament, called the Council of Iroij, is an advisory body comprising twelve tribal chiefs.


          The executive branch consists of the President and the Presidential Cabinet (ten ministers appointed by the President with the approval of the Nitijela.)


          The twenty-four electoral districts into which the country is divided correspond to the inhabited islands and atolls: There are currently three political parties in the Marshall Islands: AKA, UPP & UDP. The ruling party is combined of both the AKA and UPP.
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              Mushroom cloud from the largest nuclear test the United States ever conducted, Castle Bravo.
            

          


          
            	Ailinglaplap Atoll - Senator Christopher Loeak (AKA), Senator Ruben Zackhras (UDP)


            	Ailuk Atoll - Senator Maynard Alfred (UDP)


            	Arno Atoll - Senator Nidel Lorak (UPP), Senator Gerald M. Zackios (UDP)


            	Aur Atoll - Senator Norman Matthew (UPP)


            	Ebon Atoll - Senator John Silk (UDP)


            	Enewetak Atoll - Senator Jack Ading (UPP)


            	Jabat Island- Senator Kessai Note (UDP)


            	Jaluit Atoll - Senator Rien R. Morris (UDP), Senator Alvin T. Jacklick (UDP)


            	Kili Island - Senator Tomaki Juda (UDP)


            	Kwajalein Atoll - Senator Michael Kabua (AKA), Senator Tony deBrum (AKA), Senator Jeban Riklon (AKA)


            	Lae Atoll - Senator Rellong D. Lemari (AKA)


            	Lib Island - Senator Jerakoj Jerry Bejang (AKA)


            	Likiep Atoll - Senator Donald Capelle (UDP)


            	Majuro Atoll - Senator Alik Alik (UDP), Senator Wilfred I. Kendall (UDP), Senator David Kramer (IND), Senator Brenson S. Wase (UDP), Senator Jurelang Zedkaia (AKA)


            	Maloelap Atoll - Senator Michael Konelious (UDP)


            	Mejit Island - Senator Dennis Momotaro (UPP)


            	Mili Atoll - Senator Kejjo Bien (UPP)


            	Namdrik Atoll - Senator Mattlan Zackhras (UDP)


            	Namu Atoll - Senator Kaibuke Kabua (AKA)


            	Rongelap Atoll - Senator Kenneth Kedi (IND)


            	Ujae Atoll - Senator Fred Muller (UPP)


            	Utirik (Utrik) Atoll - Senator Amenta Matthew (IND)


            	Wotho Atoll - Senator David Kabua (AKA)


            	Wotje Atoll - H.E. President Litokwa Tomeing (UPP)

          


          


          Geography
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              Average monthly temperatures (red) and precipitation (blue) on Majuro.
            

          


          The country consists of 29 atolls and 5 isolated islands. The most important atolls and islands form two groups: the Ratak Chain and the Ralik Chain (meaning "sunrise" and "sunset" chains). Two-thirds of the nation's population lives on Majuro (the capital) and Ebeye. The outer islands are sparsely populated due to lack of employment opportunities and economic development. Life on the outer atolls is generally still fairly traditional, and the nutrition of the rural population, consuming food that is either grown or caught, is superior to that of most of the urban residents, who rely considerably on white rice. A majority of the islands' land mass is at sea level.


          The uninhabited atolls are:


          
            
              	
                
                  	Ailinginae Atoll


                  	Bikar (Bikaar) Atoll


                  	Bikini Atoll


                  	Bokak Atoll


                  	Erikub Atoll

                

              

              	
                
                  	Jemo Island


                  	Nadikdik Atoll


                  	Rongerik Atoll


                  	Toke Atoll


                  	Ujelang Atoll

                

              
            

          


          The climate is hot and humid, with a wet season from May to November. The islands occasionally suffer from typhoons. Many Pacific typhoons start in the Marshall Islands region and grow stronger as they move west toward the Mariana Islands and the Philippines.


          The Marshall Islands also lays claim to Wake Island, administered by the United States, under the name Enen-kio.


          


          Economy


          United States government assistance is the mainstay of the economy. Agricultural production is concentrated on small farms, and the most important commercial crops are coconuts, tomatoes, melons, and breadfruit. Small-scale industry is limited to handicrafts, fish processing, and copra. The tourist industry, now a small source of foreign exchange employing less than 10% of the labor force, remains the best hope for future added income. The islands have few natural resources, and imports far exceed exports.


          In 1999, a private company built a tuna loining plant with more than 400 employees, mostly women. But the plant closed in 2005, after a failed attempt to convert it to produce tuna steaks, a process that requires half as many employees. Operating costs exceeded revenue, and the plant's owners tried to partner with the government to prevent closure. But government officials personally interested in an economic stake in the plant refused to help. After the plant closed, it was taken over by the government, which had been the guarantor of a $2 million loan to the business. The government effectively shut down the only viable industry to ever exist in the Marshall Islands.


          In 2005 Aloha Airlines canceled its flight services to the Marshall Islands as part of its withdrawal from several markets in the region. Though other international airlines still serve Majuro, the Aloha decision was a setback in the country's hopes of increased revenues from tourism.


          Under the terms of the Amended Compact of Free Association, the US will provide millions of dollars per year to the Marshall Islands (RMI) through 2023, at which time a trust fund made up of US and RMI contributions will begin perpetual annual payouts. Over the past decade, GDP growth averaged only 1% due to government downsizing, drought, a drop in construction, the decline in tourism and foreign investment due to Asian financial difficulties, and less income from the renewal of fishing vessel licenses.


          The 2007 edition of "Doing Business," prepared by the World Bank's private sector development department, declared the Marshall Islands to be the world's "Best Performer" for its ease and low expense in hiring and firing employees. But the study gave the Marshall Islands extremely low ratings for its protection of investors and contract enforcement.


          In 2007 the Marshall Islands joined the International Labor Organization, which means its labor laws will comply with international benchmarks, which will impact business conditions in the islands.


          The United States Army maintains its Ronald Reagan Ballistic Missile Defense Test Site on Kwajalein Atoll. It is important for the local economy, as the Marshallese land owners receive rent for the base, and a large number of Marshallese work there. Majuro Atoll also benefited from foreign assistance. The main airport was built by the Japanese during World War II, and the only tarmac road of the capital was built partly by the Taiwanese and partly by the Americans.


          Taxes are low, the income tax has 2 brackets with small rates (8% and 14%), corporate tax is 11.5% and general sales tax is 6%. There are no property taxes.


          


          Coconut oil


          On September 15, 2007, Witon Barry, of the Tobolar Copra processing plant in the Marshall Islands capital of Majuro said power authorities, private companies and entrepreneurs had been experimenting with coconut oil as alternative to diesel fuel for vehicles, power generators and ships. Coconut trees abound in the Pacific's tropical islands. Copra, from 6 to 10 coconuts makes 1 litre oil.


          


          Demographics


          The Marshallese are of Micronesian origin and migrated from Asia several thousand years ago. Although English is an official language and is spoken widely, though not fluently, Marshallese is used by the government. Japanese is also occasionally spoken in some areas.


          Virtually all Marshallese are Christian, most of them Protestant.


          The Marshall Islands has the highest rate of leprosy in the world.


          


          Culture


          Although now in decline, the Marshallese were once able navigators, using the stars and stick and shell charts. They are also experienced in canoe building and still hold annual competitions involving the unique oceanic sailing canoe, the proa.
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              Map of Cold-War era Europe and the Near East showing countries that received Marshall Plan aid. The red columns show the relative amount of total aid per nation.
            

          


          The Marshall Plan (from its enactment, officially the European Recovery Program, ERP) was the primary plan of the United States for rebuilding and creating a stronger foundation for the allied countries of Europe, and repelling communism after World War II. The initiative was named for Secretary of State George Marshall and was largely the creation of State Department officials, especially William L. Clayton and George F. Kennan.


          The reconstruction plan developed at a meeting of the participating European states was established on July 12, 1947. The Marshall Plan offered the same aid to the USSR and its allies, but they did not accept it due to the diplomatic and political pressure the US universally applied in return for its aid. The plan was in operation for four years beginning in July 1947. During that period some USD 13 billion in economic and technical assistance were given to help the recovery of the European countries that had joined in the Organization for European Economic Co-operation. Aid had been given to many European countries before the Marshall Plan since 1945, again with the accompanying political pressure (France, for example, was required to show Hollywood films in return for its receipt of American financial assistance, crippling the French film industry).


          By the time the plan had come to completion, the economy of every participant state, with the exception of Germany, had grown well past pre-war levels. Over the next two decades, many regions of Western Europe would enjoy unprecedented growth and prosperity. The Marshall Plan has also long been seen as one of the first elements of European integration, as it erased tariff trade barriers and set up institutions to coordinate the economy on a continental level.


          In recent years historians have questioned both the underlying motivation and the overall effectiveness of the Marshall Plan. Some historians contend that the benefits of the Marshall Plan actually resulted from new laissez-faire policies that allowed markets to stabilize through economic growth. It is now acknowledged that the United Nations Relief and Rehabilitation Administration, which helped millions of refugees from 1944 to 1947, also laid the foundation for European postwar recovery.


          


          Before the Marshall Plan


          
            [image: Burned-out buildings after the bombing of Hamburg]

            
              Burned-out buildings after the bombing of Hamburg
            

          


          After six years of war, much of Europe was devastated with millions killed and injured. Fighting had occurred throughout much of the continent, encompassing an area far larger than that in World War I. Sustained aerial bombardment meant that most major cities had been badly damaged, with industrial production especially hard-hit. Many of the continent's greatest cities, including Warsaw and Berlin, lay in ruins. Others, such as London and Rotterdam, had been severely damaged. The region's economic structure was ruined, and millions had been made homeless. Although the Dutch famine of 1944 had abated with an influx of aid, the general devastation of agriculture had led to conditions of starvation in several parts of the continent, which was to be exacerbated by the particularly harsh winter of 19461947 in northwestern Europe. Especially damaged was transportation infrastructure, as railways, bridges, and roads had all been heavily targeted by air strikes, while much merchant shipping had been sunk. Although most small towns and villages in Western Europe had not suffered as much damage, the destruction of transportation left them economically isolated. None of these problems could be easily remedied, as most nations engaged in the war had exhausted their treasuries in its execution.


          After World War I, the European economy had also been greatly damaged, and a deep recession lasting well into the 1920s had led to instability and a general global downturn. The United States, despite a resurgence of isolationism, had attempted to promote European growth, mainly through partnerships with the major American banks. When Germany was unable to pay its reparations, the Americans also intervened by extending a large loan to Germany, a debt the Americans were left with when the US joined the war in 1941.


          In Washington, there was a consensus that the events after World War I should not be repeated. The State Department under Harry S. Truman and Robert Rosemont was dedicated to pursuing an activist foreign policy, but the Congress was somewhat less interested. Originally, it was hoped that little would need to be done to rebuild Europe and that the United Kingdom and France, with the help of their colonies, would quickly rebuild their economies. By 1947 there was still little progress, however. A series of cold winters aggravated an already poor situation. The European economies did not seem to be growing as high unemployment and food shortages led to strikes and unrest in several nations. In 1947 the European economies were still well below their pre-war levels and were showing few signs of growth. Agricultural production was 83% of 1938 levels, industrial production was 88%, and exports only 59%.


          The shortage of food was one of the most acute problems. Before the war, Western Europe had depended on the large food surpluses of Eastern Europe, but these routes were largely cut off by the Iron Curtain. The situation was especially bad in Germany where according to Alan S. Milward in 194647 the average kilocalorie intake per day was only 1,800, an amount insufficient for long-term health. Other sources state that the kilocalorie intake in those years varied between as low as 1,000 and 1,500 (see Eisenhower and German POWs). William Clayton reported to Washington that "millions of people are slowly starving." As important for the overall economy was the shortage of coal, aggravated by the cold winter of 194647. In Germany, homes went unheated and hundreds froze to death. In the United Kingdom, the situation was not as severe, but domestic demand meant that industrial production came to a halt. The humanitarian desire to end these problems was one motivation for the plan.


          Germany received many offers from Western European nations to trade food for desperately needed coal and steel. Neither the Italians nor the Dutch could sell the vegetables that they had previously sold in Germany, with the consequence that the Dutch had to destroy considerable proportions of their crop. Denmark offered 150 tons of lard a month; Turkey offered hazelnuts; Norway offered fish and fish oil; Sweden offered considerable amounts of fats. The Allies were however not willing to let the Germans trade. In view of increased concerns by General Lucius D. Clay and the Joint Chief of Staff over growing communist influence in Germany, as well as of the failure of the rest of the European economy to recover without the German industrial base on which it previously had been dependent, in the summer of 1947 Secretary of State General George Marshall, citing "national security grounds" was finally able to convince President Harry S. Truman to rescind the punitive U.S. occupation directive JCS 1067, and replace it with JCS 1779. In July 1947 JCS 1067, which had directed the U.S. forces of occupation in Germany to "take no steps looking toward the economic rehabilitation of Germany", was thus replaced by JCS 1779 which instead stressed that "An orderly, prosperous Europe requires the economic contributions of a stable and productive Germany. JCS 1067 had then been in effect for over two years. The restrictions placed on German heavy industry production were partly ameliorated, permitted steel production levels were raised from 25% of pre-war capacity to a new limit placed at 50% of pre-war capacity.


          The dismantling of German industry continued, and in 1949 Konrad Adenauer wrote to the Allies requesting that it end, citing the inherent contradiction between encouraging industrial growth and removing factories and also the unpopularity of the policy. Support for dismantling was by this time coming predominantly from the French, and the Petersberg Agreement of November 1949 reduced the levels vastly, though dismantling of minor factories continued until 1951. The first "level of industry" plan, signed by the Allies in March 29, 1946, had stated that German heavy industry was to be lowered to 50% of its 1938 levels by the destruction of 1,500 listed manufacturing plants. In January 1946 the Allied Control Council set the foundation of the future German economy by putting a cap on German steel productionthe maximum allowed was set at about 5,800,000 tons of steel a year, equivalent to 25% of the prewar production level. The UK, in whose occupation zone most of the steel production was located, had argued for a more limited capacity reduction by placing the production ceiling at 12 million tons of steel per year, but had to submit to the will of the U.S., France and the Soviet Union (which had argued for a 3 million ton limit). Steel plants thus made redundant were to be dismantled. Germany was to be reduced to the standard of life it had known at the height of the Great depression (1932). Car production was set to 10% of prewar levels, etc.


          The first "German level of industry" plan was subsequently followed by a number of new ones, the last signed in 1949. By 1950, after the virtual completion of the by then much watered-out "level of industry" plans, equipment had been removed from 706 manufacturing plants in western Germany and steel production capacity had been reduced by 6,700,000 tons. Vladimir Petrov concludes that the Allies "delayed by several years the economic reconstruction of the wartorn continent, a reconstruction which subsequently cost the United States billions of dollars." In 1951 West Germany agreed to join the European Coal and Steel Community (ECSC) the following year. This meant that some of the economic restrictions on production capacity and on actual production that were imposed by the International Authority for the Ruhr were lifted, and that its role was taken over by the ECSC.


          The only major power whose infrastructure had not been significantly harmed was the United States. It had entered the war later than most European countries, and had only suffered limited damage to its own territory. American gold reserves were still intact as was its massive agricultural and manufacturing base, the country enjoying a robust economy. The war years had seen the fastest period of economic growth in the nation's history, as American factories supported both its own war effort and that of its allies. After the war, these plants quickly retooled to produce consumer goods, and the scarcity of the war years was replaced by a boom in consumer spending. The long term health of the economy was dependent on trade, however, as continued prosperity would require markets to export these goods. Marshall Plan aid would largely be used by the Europeans to buy manufactured goods and raw materials from the United States.


          Another strong motivating factor for the United States, and an important difference from the post World War I era, was the beginning of the Cold War. Some in the American government had grown deeply suspicious of Soviet actions. George Kennan, one of the leaders in developing the plan, was already predicting a bipolar division of the world. To him the Marshall Plan was the centerpiece of the new doctrine of containment. It should be noted that when the Marshall Plan was initiated, the wartime alliances were still somewhat intact and the Cold War had not yet truly begun, and for most of those who developed the Marshall Plan, fear of the Soviet Union was not the overriding concern it would be in later years.


          Still, the power and popularity of indigenous communist parties in several Western European states worried the United States. In both France and Italy, the poverty of the postwar era had provided fuel for their communist parties, which had also played central roles in the resistance movements of the war. These parties had seen significant electoral success in the postwar elections, with the communists becoming the largest single party in France. Though today most historians feel the threat of France and Italy falling to the communists was remote, it was regarded as a very real possibility by American policy makers at the time. The American government of Harry Truman began to believe this possibility in 1946, notably with Churchill's Iron Curtain speech, given in Truman's presence. In their minds, The United States needed to adopt a definite position on the world scene or fear losing credibility. The emerging doctrine of containment argued that the United States needed to substantially aid non-communist countries to stop the spread of Soviet influence. There was also some hope that the Eastern European nations would join the plan, and thus be pulled out of the emerging Soviet bloc.


          Even before the Marshall Plan, the United States was spending a great deal to help Europe recover. An estimated $9 billion was spent during the period from 1945 to 1947. Much of this aid was indirect, coming in the form of continued lend-lease agreements, and through the many efforts of American troops to restore infrastructure and help refugees. A number of bilateral aid agreements had been signed, perhaps the most important of which was the Truman Doctrine's pledge to provide military assistance to Greece and Turkey. The infant United Nations also launched a series of humanitarian and relief efforts almost wholly funded by the United States. These efforts had important effects, but they lacked any central organization and planning, and failed to meet many of Europe's more fundamental needs. Already in 1943, the United Nations Relief and Rehabilitation Administration (UNRRA) was founded to provide relief to areas liberated from Axis powers after World War II. UNRRA provided billions of dollars of rehabilitation aid, and helped about 8 million refugees. It ceased operations in the DP camps of Europe in 1947, in anticipation of the American-directed Marshall Plan. Many of its functions were transferred to several UN agencies.


          


          Early ideas


          Long before Marshall's speech a number of figures had raised the notion of a reconstruction plan for Europe. U.S. Secretary of State James F. Byrnes presented an early version of the plan during a speech, " Restatement of Policy on Germany" held at the Stuttgart Opera House on September 6, 1946. In a series of reports called The President's Economic Mission to Germany and Austria, commissioned by Harry S. Truman, former President Herbert Hoover presented a very critical view of the result of current occupation policies in Germany. In the reports Hoover provided proposals for a fundamental change of occupation policy. In addition, General Lucius D. Clay asked industrialist Lewis H. Brown to inspect postwar Germany and draft " A Report on Germany" in 1947, containing basic facts relating to the problems in Germany with recommendations for reconstruction. Undersecretary of State Dean Acheson had made a major speech on the issue, which had mostly been ignored, and Vice President Alben W. Barkley had also raised the idea.


          The main alternative to large quantities of American aid was to take it from Germany. In 1944 this notion became known as the Morgenthau plan, named after U.S. Treasury Secretary Henry Morgenthau, Jr. It advocated extracting massive war reparations from Germany to help rebuild those countries it had attacked, and also to prevent Germany from ever being rebuilt. Closely related was the Monnet plan of French bureaucrat Jean Monnet that proposed giving France control over the German coal areas of the Ruhr and Saar and using these resources to bring France to 150% of pre-war industrial production. In 1946 the occupying powers agreed to put strict limits on how quickly Germany could reindustrialize. Limits were placed on how much coal and steel could be produced. The first German industrial plan, also known as the "level of industry agreement", was signed in early 1946 and stated that German heavy industry was to be reduced to 50% of its 1938 levels by the destruction of 1,500 listed manufacturing plants The problems inherent in this plan became apparent by the end of 1946, and the agreement was revised several times, the last time in 1949. Dismantling of factories continued however into 1950. Germany had long been the industrial giant of Europe, and its poverty held back the general European recovery. The continued scarcity in Germany also led to considerable expenses for the occupying powers, which were obligated to try to make up the most important shortfalls. These factors, combined with widespread public condemnation of the plans after their leaking to the press, led to the de facto rejection of the Monnet and Morgenthau plans. Some of their ideas, however, did partly live on in Joint Chiefs of Staff Directive 1067, a plan which was effectively the basis for US Occupation policy until July 1947. The mineral-rich industrial centers Saar and Silesia were removed from Germany, a number of civilian industries were destroyed in order to limit production, and the Ruhr Area was in danger of being removed as late as 1947. By April of 1947, however, Truman, Marshall and Undersecretary of State Dean Acheson were convinced of the need for substantial quantities of aid from the United States.


          The idea of a reconstruction plan was also an outgrowth of the ideological shift that had occurred in the United States in the Great Depression. The economic calamity of the 1930s had convinced many that the unfettered free market could not guarantee economic well-being. Many who had worked on designing the New Deal programs to revive the American economy now sought to apply these lessons to Europe. At the same time the Great Depression had shown the dangers of tariffs and protectionism, creating a strong belief in the need for free trade and European economic integration. Unhappy with the Morgenthau-plan consequences, in a March 18, 1947 report former U.S. President Herbert Hoover remarked: "There is the illusion that the New Germany left after the annexations can be reduced to a 'pastoral state'. It cannot be done unless we exterminate or move 25,000,000 people out of it." Policy changed swiftly in a few months after and reversed the Morgenthau policy.


          


          The speech
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          The earlier public discussions of the need for reconstruction had largely been ignored, as it was not clear that it was establishing official administration policy. It was decided that all doubt must be removed by a major address by Secretary of State George Marshall. Marshall gave the address to the graduating class of Harvard University on June 5, 1947. Standing on the steps of Memorial Church in Harvard Yard, he offered American aid to promote European recovery and reconstruction. Marshall outlined the US government's preparedness to contribute to European recovery. "It is logical," said Marshall, "that the United States should do whatever it is able to do to assist in the return of normal economic health to the world, without which there can be no political stability and no assured peace. Our policy is not directed against any country, but against hunger, poverty, desperation and chaos. Any government that is willing to assist in recovery will find full co-operation on the part of the U.S.A." Marshall was convinced that economic stability would provide political stability in Europe. He offered aid, but the European countries had to organise the programme themselves.


          The speech, written by Charles Bohlen, contained virtually no details and no numbers. The most important element of the speech was the call for the Europeans to meet and create their own plan for rebuilding Europe, and that the United States would then fund this plan. The administration felt that the plan would likely be unpopular among many Americans, and the speech was mainly directed at a European audience. In an attempt to keep the speech out of American papers journalists were not contacted, and on the same day Truman called a press conference to take away headlines. By contrast Acheson was dispatched to contact the European media, especially the British media, and the speech was read in its entirety on the BBC.


          


          Rejection by the Soviets


          British Foreign Secretary Ernest Bevin heard Marshall's radio broadcast speech and immediately contacted French Foreign Minister Georges Bidault to begin preparing a quick European response to (and acceptance of) the offer. The two agreed that it would be necessary to invite the Soviets as the other major allied power. Marshall's speech had explicitly included an invitation to the Soviets, feeling that excluding them would have been too clear a sign of distrust. State Department officials, however, knew that Stalin would almost certainly not participate, and that any plan that would send large amounts of aid to the Soviets was unlikely to be approved by Congress.


          Stalin was at first interested in the plan. He felt that the Soviet Union stood in a good position after the war and would be able to dictate the terms of the aid. He thus dispatched foreign minister Vyacheslav Molotov to Paris to meet with Bevin and Bidault. The British and French leadership shared the American lack of genuine interest in Soviet participation, and they presented Molotov with conditions that the Soviets could never accept. The most important condition was that every country to join the plan would need to have its economic situation independently assessed, scrutiny to which the Soviets could not agree. Bevin and Bidault also insisted that any aid be accompanied by the creation of a unified European economy, something incompatible with the strict Soviet command economy. Molotov left Paris, rejecting the plan.


          On July 12, a larger meeting was convened in Paris. Every country of Europe was invited, with the exceptions of Spain (which had stayed out of World War II but had sympathized with the Axis powers) and the small states of Andorra, San Marino, Monaco, and Liechtenstein. The Soviet Union was invited with the understanding that it would refuse. The states of the future Eastern Bloc were also approached, and Czechoslovakia and Poland agreed to attend. In one of the clearest signs of Soviet control over the region, the Czechoslovakian foreign minister, Jan Masaryk, was summoned to Moscow and berated by Stalin for thinking of joining the Marshall Plan. Polish Prime minister Josef Cyrankiewicz was rewarded by Stalin for the Polish rejection of the Plan. Russia rewarded Poland with a huge 5 year trade agreement, 450 million in credit, 200,000 tons of grain, heavy machinery and factories. Stalin saw the Plan as a significant threat to Soviet control of Eastern Europe and believed that economic integration with the West would allow these countries to escape Soviet guidance. The Americans shared this view and hoped that economic aid could counter the growing Soviet influence. They were not too surprised, therefore, when the Czechoslovakian and Polish delegations were prevented from attending the Paris meeting. The other Eastern European states immediately rejected the offer. Finland also declined in order to avoid antagonizing the Soviets. The Soviet Union's "alternative" to the Marshall plan, which was purported to involve Soviet subsidies and trade with western Europe, became known as the Molotov Plan, and later, the COMECON. In a 1947 speech to the United Nations, Soviet deputy foreign minister Andrei Vyshinsky said that the Marshall Plan violated the principles of the United Nations. He accused the United States of attempting to impose its will on other independent states, while at the same time using economic resources distributed as relief to needy nations as an instrument of political pressure.


          


          Negotiations


          Turning the plan into reality required negotiations both among the participating nations, and also to get the plan through the United States Congress. Thus sixteen nations met in Paris to determine what form the American aid would take, and how it would be divided. The negotiations were long and complex, with each nation having its own interests. France's major concern was that Germany not be rebuilt to its previous threatening power. The Benelux countries, despite also suffering under the Nazis, had long been closely linked to the German economy and felt their prosperity depended on its revival. The Scandinavian nations, especially Sweden, insisted that their long-standing trading relationships with the Eastern Bloc nations not be disrupted and that their neutrality not be infringed. Britain insisted on special status, concerned that if it were treated equally with the devastated continental powers it would receive virtually no aid. The Americans were pushing the importance of free trade and European unity to form a bulwark against communism. The Truman administration, represented by William Clayton, promised the Europeans that they would be free to structure the plan themselves, but the administration also reminded the Europeans that for the plan to be implemented, it would have to pass Congress. The majority of Congress was committed to free trade and European integration, and also were hesitant to spend too much of the money on Germany.


          Agreement was eventually reached and the Europeans sent a reconstruction plan to Washington. In this document the Europeans asked for $22 billion in aid. Truman cut this to $17 billion in the bill he put to Congress. The plan met sharp opposition in Congress, mostly from the portion of the Republican Party that advocated a more isolationist policy and was weary of massive government spending. This group's most prominent representative was Robert A. Taft. The plan also had opponents on the left, with Henry A. Wallace a strong opponent. Wallace saw the plan as a subsidy for American exporters and sure to polarize the world between East and West. This opposition was greatly reduced by the shock of the overthrow of the democratic government of Czechoslovakia in February 1948. Soon after a bill granting an initial $5 billion passed Congress with strong bipartisan support. The Congress would eventually donate $12.4 billion in aid over the four years of the plan.


          Truman signed the Marshall Plan into law on April 3, 1948, establishing the Economic Cooperation Administration (ECA) to administer the program. ECA was headed by economic cooperation administrator Paul G. Hoffman. In the same year, the participating countries (Austria, Belgium, Denmark, France, West Germany, Great Britain, Greece, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, Sweden, Switzerland, Turkey, and the United States) signed an accord establishing a master financial-aid-coordinating agency, the Organization for European Economic Cooperation (later called the Organization for Economic Cooperation and Development, OECD), which was headed by Frenchman Robert Marjolin.


          


          Implementation
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          The first substantial aid went to Greece and Turkey in January 1947, which were seen as being on the front lines of the battle against communist expansion and were already being aided under the Truman Doctrine. Initially the UK had supported the anti-communist factions in those countries, but due to its dire economic condition it requested the U.S. to continue its efforts. The ECA formally began operation in July 1948. Its official mission statement was to give a boost to the European economy: to promote European production, to bolster European currency, and to facilitate international trade, especially with the United States, whose economic interest required Europe to become wealthy enough to import U.S. goods. Another unofficial goal of ECA (and of the Marshall Plan) was the containment of growing Soviet influence in Europe, evident especially in the growing strength of communist parties in Czechoslovakia, France, and Italy.


          The Marshall Plan money was transferred to the governments of the European nations. The funds were jointly administered by the local governments and the ECA. Each European capital had an ECA envoy, generally a prominent American businessman, who would advise on the process. The cooperative allocation of funds was encouraged, and panels of government, business, and labor leaders were convened to examine the economy and see where aid was needed.


          The Marshall Plan aid was mostly used for the purchase of goods from the United States. The European nations had all but exhausted their foreign exchange reserves during the war, and the Marshall Plan aid represented almost their sole means of importing goods from abroad. At the start of the plan these imports were mainly much-needed staples such as food and fuel, but later the purchases turned towards reconstruction needs as was originally intended. In the latter years, under pressure from the United States Congress and with the outbreak of the Korean War, an increasing amount of the aid was spent on rebuilding the militaries of Western Europe. Of the some $13 billion allotted by mid-1951, $3.4 billion had been spent on imports of raw materials and semi-manufactured products; $3.2 billion on food, feed, and fertilizer; $1.9 billion on machines, vehicles, and equipment; and $1.6 billion on fuel.


          Also established were counterpart funds, which used Marshall Plan aid to establish funds in the local currency. According to ECA rules 60% of these funds had to be invested in industry. This was prominent in Germany, where these government-administered funds played a crucial role lending money to private enterprises which would spend the money rebuilding. These funds played a central role in the reindustrialization of Germany. In 1949  50, for instance, 40% of the investment in the German coal industry was by these funds. The companies were obligated to repay the loans to the government, and the money would then be lent out to another group of businesses. This process has continued to this day in the guise of the state owned KfW bank. The Special Fund, then supervised by the Federal Economics Ministry, was worth over DM 10 billion in 1971. In 1997 it was worth DM 23 billion. Through the revolving loan system, the Fund had by the end of 1995 made low-interest loans to German citizens amounting to around DM 140 billion. The other 40% of the counterpart funds were used to pay down the debt, stabilize the currency, or invest in non-industrial projects. France made the most extensive use of counterpart funds, using them to reduce the budget deficit. In France, and most other countries, the counterpart fund money was absorbed into general government revenues, and not recycled as in Germany.


          A far less expensive, but also quite effective, ECA initiative was the Technical Assistance Program. This program funded groups of European engineers and industrialists to visit the United States and tour mines, factories, and smelters so that they could then copy the American advances at home. At the same time several hundred American technical advisors were sent to Europe.


          


          Expenditures
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          The Marshall Plan aid was divided amongst the participant states on a roughly per capita basis. A larger amount was given to the major industrial powers, as the prevailing opinion was that their resuscitation was essential for general European revival. Somewhat more aid per capita was also directed towards the Allied nations, with less for those that had been part of the Axis or remained neutral. The table below shows Marshall Plan aid by country and year (in millions of dollars) from The Marshall Plan Fifty Years Later. There is no clear consensus on exact amounts, as different scholars differ on exactly what elements of American aid during this period was part of the Marshall Plan.
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              	Country

              	1948/49

              ($ millions)

              	1949/50

              ($ millions)

              	1950/51

              ($ millions)

              	Cumulative

              ($ millions)
            


            
              	[image: Flag of Austria]Austria

              	232

              	166

              	70

              	468
            


            
              	[image: Flag of Luxembourg]Luxembourg

              	195

              	222

              	360

              	777
            


            
              	[image: Flag of Denmark]Denmark

              	103

              	87

              	195

              	385
            


            
              	[image: Flag of France]France

              	1085

              	691

              	520

              	2296
            


            
              	[image: Flag of Germany]Germany

              	510

              	438

              	500

              	1448
            


            
              	[image: Flag of Greece]Greece

              	175

              	156

              	45

              	366
            


            
              	[image: Flag of Iceland]Iceland

              	6

              	22

              	15

              	43
            


            
              	[image: Flag of Ireland]Ireland

              	88

              	45

              	0

              	133
            


            
              	[image: Flag of Free Territory of Trieste] Trieste

              	594

              	405

              	205

              	1204
            


            
              	[image: Flag of the Netherlands]Netherlands

              	471

              	302

              	355

              	1128
            


            
              	[image: Flag of Norway]Norway

              	82

              	90

              	200

              	372
            


            
              	[image: Flag of Portugal]Portugal

              	0

              	0

              	70

              	70
            


            
              	[image: Flag of Sweden]Sweden

              	39

              	48

              	260

              	347
            


            
              	[image: Flag of Switzerland]Switzerland

              	0

              	0

              	250

              	250
            


            
              	[image: Flag of Turkey]Turkey

              	28

              	59

              	50

              	137
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	1316

              	921

              	1060

              	3297
            


            
              	Totals

              	4,924

              	3,652

              	4,155

              	12,721
            

          


          


          Effects
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          The Marshall Plan ended in 1953, as originally scheduled. Any effort to extend it was halted by the growing cost of the Korean War and rearmament. U.S. Republicans hostile to the plan had also gained seats in the 1950 Congressional elections, and conservative opposition to the plan was revived. Thus the plan ended in 1951, though various other forms of American aid to Europe continued afterwards.


          The years 1948 to 1952 saw the fastest period of growth in European history. Industrial production increased by 35%. Agricultural production substantially surpassed pre-war levels. The poverty and starvation of the immediate postwar years disappeared, and Western Europe embarked upon an unprecedented two decades of growth that saw standards of living increase dramatically. There is some debate among historians over how much this should be credited to the Marshall Plan. Most reject the idea that it alone miraculously revived Europe, as evidence shows that a general recovery was already underway. Most believe that the Marshall Plan sped this recovery, but did not initiate it.


          The political effects of the Marshall Plan may have been just as important as the economic ones. Marshall Plan aid allowed the nations of Western Europe to relax austerity measures and rationing, reducing discontent and bringing political stability. The communist influence on Western Europe was greatly reduced, and throughout the region communist parties faded in popularity in the years after the Marshall Plan. The trade relations fostered by the Marshall Plan helped forge the North Atlantic alliance that would persist throughout the Cold War. At the same time the nonparticipation of the states of Eastern Europe was one of the first clear signs that the continent was now divided.


          The Marshall Plan also played an important role in European integration. Both the Americans and many of the European leaders felt that European integration was necessary to secure the peace and prosperity of Europe, and thus used Marshall Plan guidelines to foster integration. In some ways this effort failed, as the OEEC never grew to be more than an agent of economic cooperation. Rather it was the separate European Coal and Steel Community, which notably excluded Britain, that would eventually grow into the European Union. However, the OEEC served as both a testing and training ground for the structures and bureaucrats that would later be used by the European Economic Community. The Marshall Plan, linked into the Bretton Woods system, also mandated free trade throughout the region.


          While some modern historians today feel some of the praise for the Marshall Plan is exaggerated, it is still viewed favorably and many thus feel that a similar project would help other areas of the world. After the fall of communism several proposed a "Marshall Plan for Eastern Europe" that would help revive that region. Others have proposed a Marshall Plan for Africa to help that continent, and U.S. vice president Al Gore suggested a Global Marshall Plan. "Marshall Plan" has become a metaphor for any very large scale government program that is designed to solve a specific social problem. It is usually used when calling for federal spending to correct a perceived failure of the private sector.


          The West German economic recovery was partly due to the economic aid provided by the Marshall Plan, but mainly it was due to the currency reform of 1948 which replaced the Reichsmark with the Deutsche Mark as legal tender, halting rampant inflation. This act to strengthen the German economy had been explicitly forbidden during the two years that the occupation directive JCS 1067 was in effect. The Allied dismantling of the West German coal and steel industry finally ended in 1951. The Marshall Plan was only one of several forces behind the German recovery. Even so, in Germany the myth of the Marshall Plan is still alive. According to Marshall Plan 19471997 A German View by Susan Stern, many Germans still believe that Germany was the exclusive beneficiary of the plan, that it consisted of a free gift of vast sums of money, and that it was solely responsible for the German economic recovery in the 1950s.


          


          Repayment


          The Organization for European Economic Cooperation took the leading role in allocating funds, and the ECA arranged for the transfer of the goods. The American supplier was paid in dollars, which were credited against the appropriate European Recovery Program funds. The European recipient, however, was not given the goods as a gift, but had to pay for them (though not necessarily at once, on credit etc.) in local currency, which was then deposited by the government in a counterpart fund. This money, in turn, could be used by the ERP countries for further investment projects.


          Most of the participating ERP governments were aware from the beginning that they would never have to return the counterpart fund money to the U.S.; it was eventually absorbed into their national budgets and "disappeared." Originally the total American aid to Germany (in contrast to grants given to other countries in Europe) had to be repaid. But under the London debts agreement of 1953, the repayable amount was reduced to about $1 billion. Aid granted after 1 July 1951 amounted to around $270 million, of which Germany had to repay $16.9 million to the Washington Export-Import Bank. In reality, Germany did not know until 1953 exactly how much money it would have to pay back to the U.S., and insisted that money was given out only in the form of interest-bearing loans  a revolving system ensuring the funds would grow rather than shrink. A lending bank was charged with overseeing the program. European Recovery Program loans were mostly used to support small- and medium-sized businesses. Germany paid the U.S. back in installments (the last check was handed over in June 1971). However, the money was not paid from the ERP fund, but from the central government budget.


          


          Areas without the Marshall Plan


          Large parts of the world devastated by World War II did not benefit from the Marshall Plan. The only major Western European nation excluded was Francisco Franco's Spain. After the war, it pursued a policy of self-sufficiency, currency controls, and quotas, with little success. With the escalation of the Cold War, the United States reconsidered its position, and in 1951 embraced Spain as an ally, encouraged by Franco's aggressive anti-communist policies. Over the next decade, a considerable amount of American aid would go to Spain, but less than its neighbors had received under the Marshall Plan.


          While the western portion of the Soviet Union had been as badly affected as any part of the world by the war, the eastern portion of the country was largely untouched and had seen a rapid industrialization during the war. The Soviets also imposed large reparations payments on the Axis allies that were in its sphere of influence. Finland, Hungary, Romania, and especially East Germany were forced to pay vast sums and ship large amounts of supplies to the USSR. These reparation payments meant that the Soviet Union received almost as much as any of the countries receiving Marshall Plan aid.


          Eastern Europe saw no Marshall Plan money, as their governments rejected joining the program, and moreover received little help from the Soviets. The Soviets did establish COMECON as a rebuttal to the Marshall Plan. The members of Comecon looked to the Soviet Union for oil; in turn, they provided machinery, equipment, agricultural goods, industrial goods, and consumer goods to the Soviet Union. Economic recovery in the east was much slower than in the west, and the economies never fully recovered in the communist period, resulting in the formation of the shortage economies and a gap in wealth between East and West. Finland, which did not join the Marshall Plan and which was required to give large reparations to the USSR, saw its economy recover to pre-war levels in 1947. France, which received billions of dollars through the Marshall Plan, similarly saw its economy return to pre-war levels in 1947. By mid-1948 industrial production in Poland, Hungary, Bulgaria, and Czechoslovakia had recovered to a level somewhat above pre-war level.


          Japan too, had been badly damaged by the war. However, the American people and Congress were far less sympathetic towards the Japanese than they were to the Europeans. Japan was also not considered to have as great a strategic or economic importance to the United States. Thus no grand reconstruction plan was ever created, and the Japanese economic recovery before 1950 was slow. However, by 1952 growth had picked up, such that Japan continued, from 1952 to 1971 to grow in real GNP at an average annual rate of 9.6 percent. The US by contrast, grew at a rate of 2.9 percent from 1952 to 1991. The Korean War may have played a role in the early economic growth in Japan. It began in 1950 and Japan became the main staging ground for the United Nations war effort, and a crucial supplier of material. One well known example is that of the Toyota company. In June 1950, the company produced 300 trucks, and was on the verge of going out of business. The first months of the war saw the military order over 5,000 vehicles, and the company was revived. During the four years of the Korean War, the Japanese economy saw a substantially larger infusion of cash than had any of the Marshall Plan nations.


          Canada, like the United States, was little damaged by the war and in 1945 was one of the world's largest economies. The Canadian economy had long been more dependent than the American one on trade with Europe, and after the war there were signs that the Canadian economy was struggling. In April 1948, the U.S. Congress passed the provision in the plan that allowed the aid to be used in purchasing goods from Canada. The new provision ensured the health of that nation's economy as Canada made over a billion dollars in the first two years of operation. This contrasted heavily with the treatment Argentina, another major economy dependent on its agricultural exports with Europe, received from the ECA, as the country was deliberately excluded from participation in the Plan due to political differences between the U.S. and then-president Pern. This would damage the Argentine agricultural sector and help to precipitate an economic crisis in the country.


          


          Criticism


          


          Early criticism


          Initial criticism of the Marshall Plan came from a number of liberal economists. Wilhelm Rpke, who influenced German chancellor Ludwig Erhard in his economic recovery program, believed recovery would be found in eliminating central planning and restoring a market economy in Europe, especially in those countries which had adopted more fascist and corporatist economic policies. Rpke criticized the Marshall plan for forestalling the transition to the free market by subsidizing the current, failing systems. Erhard put Rpke's theory into practice and would later credit Rpke's influence for the West Germany's preeminent success. Henry Hazlitt criticized the Marshall Plan in his 1947 book Will Dollars Save the World?, arguing that economic recovery comes through savings, capital accumulation and private enterprise, and not through large cash subsidies. Ludwig von Mises also criticized the Marshall Plan in 1951, believing that "The American subsidies make it possible for [Europe's] governments to conceal partially the disastrous effects of the various socialist measures they have adopted." He also made a general critique of foreign aid, believing it creates ideological enemies rather than economic partners by stifling the free market.


          


          Modern criticism


          Criticism of the Marshall Plan became prominent among historians of the revisionist school, such as Walter LaFeber, during the 1960s and 1970s. They argued that the plan was American economic imperialism, and that it was an attempt to gain control over Western Europe just as the Soviets controlled Eastern Europe. In a review of West Germany's economy from 1945 to 1951, German analyst Werner Abelshauser concluded that "foreign aid was not crucial in starting the recovery or in keeping it going." The economic recoveries of France, Italy, and Belgium, Cowen found, also predated the flow of U.S. aid. Belgium, the country that relied earliest and most heavily on free market economic policies after its liberation in 1944, experienced the fastest recovery and avoided the severe housing and food shortages seen in the rest of continental Europe.


          Former U.S. Chairman of the Federal Reserve Bank Alan Greenspan gives most credit to Ludwig Erhard for Europe's economic recovery. Greenspan writes in his memoir The Age of Turbulence that Erhard's economic policies were the most important aspect of postwar Western Europe recovery, far outweighing the contributions of the Marshall Plan. He states that it was Erhard's reductions in economic regulations that permitted Germany's miraculous recovery, and that these policies also contributed to the recoveries of many other European countries. Japan's recovery is also used as a counter-example, since it experienced rapid growth without any aid whatsoever. Its recovery is attributed to traditional economic stimuli, such as increases in investment, fueled by a high savings rate and low taxes. Japan saw a large infusion of cash during the Korean war, but because this came in the form of investment and not subsidies, it proved far more beneficial.


          Criticism of the Marshall Plan also aims at showing that it has begun a legacy of disastrous foreign aid programs. Since the 1990s, economic scholarship has been more hostile to the idea of foreign aid. For example, Alberto Alesina and Beatrice Weder, summing up economic literature on foreign aid and corruption, find that aid is primarily used wastefully and self-servingly by government officials, and ends up increasing governmental corruption. This policy of promoting corrupt government is then attributed back to the initial impetus of the Marshall Plan.


          


          Noam Chomsky wrote that the amount of American dollars given to France and the Netherlands equaled the funds these countries used to finance their military forces in southeast Asia. The Marshall Plan was said to have "set the stage for large amounts of private U.S. investment in Europe, establishing the basis for modern transnational corporations." Other criticism of the Marshall Plan stemmed from reports that the Netherlands used a significant portion of the aid it received to try to re-conquer Indonesia in the Indonesian War of Independence.


          


          The E.R.P. in numismatics


          The E.R.P. has left such a legacy behind that has been the main motive of many collectors and bullion coins. One of the most recent is the 20 euro Post War Period coin, minted in September 17, 2003. The reverse side of the coin is based on the design of two famous posters of the era: the Four in a Jeep and the E.R.P. The German inscription Wiederaufbau in sterreich translates as Reconstruction in Austria, one of the countries aided by this program.
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              Conceptual image depicting the Mars Reconnaissance Orbiter in an elliptical low-planet orbit around Mars
            


            
              	Organization

              	NASA
            


            
              	Major contractors

              	Lockheed Martin Space Systems, University of Arizona, Johns Hopkins University Applied Physics Laboratory, Italian Space Agency, Malin Space Science Systems, JPL
            


            
              	Mission type

              	Orbiter
            


            
              	Satellite of

              	Mars
            


            
              	Orbital insertion date

              	March 10, 2006
            


            
              	Launch date

              	August 12, 2005
            


            
              	Launch vehicle

              	Atlas V-401 rocket
            


            
              	Mission duration

              	2 years
            


            
              	NSSDC ID

              	2005-029A
            


            
              	Webpage

              	Mars Reconnaissance Orbiter
            


            
              	Mass

              	2,180 kg (4,806 lb) with fuel
            


            
              	Power

              	Two solar panels, 2,000 watts
            

          


          NASA's Mars Reconnaissance Orbiter (MRO) is a multipurpose spacecraft designed to conduct reconnaissance and exploration of Mars from orbit. The $720 million USD spacecraft was built by Lockheed Martin under the supervision of the Jet Propulsion Laboratory. It was launched August 12, 2005, and attained Martian orbit on March 10, 2006. In November 2006, after five months of aerobraking, it entered its final science orbit and began its primary science phase.


          MRO contains a host of scientific instruments such as cameras, spectrometers, and radar, which are used to analyze the landforms, stratigraphy, minerals, and ice of Mars. It paves the way for future spacecraft by monitoring daily weather and surface conditions, studying potential landing sites, and hosting a new telecommunications system. MRO's telecommunications system will transfer more data back to Earth than all previous interplanetary missions combined, and MRO will serve as a highly capable relay satellite for future missions.


          When MRO entered orbit there were five other spacecraft in orbit of or on Mars: Mars Global Surveyor, Mars Express, Mars Odyssey, and two Mars Exploration Rovers; a then record for most spacecraft operational in Mars vicinity.


          


          Prior to launch


          MRO was first proposed to NASA in 1999, as the Mars Surveyor Orbiter, an orbiting satellite whose hallmark was a high-resolution camera. It was one of two missions being considered for the 2003 Mars launch window; however, during the proposal process the orbiter lost against what became known as the Mars Exploration Rovers. The orbiter mission was rescheduled for launch in 2005, and NASA announced its final name, Mars Reconnaissance Orbiter, on October 26, 2000.


          MRO is modeled after NASA's highly successful Mars Global Surveyor to conduct surveillance of Mars from orbit. Early specifications of the satellite included a large camera to take high resolution pictures of Mars. In this regard, Jim Garvin, the Mars exploration program scientist for NASA, proclaimed that MRO would be a "microscope in orbit". The satellite was also to include a visible-near-infrared spectrograph.


          On October 3, 2001, NASA chose Lockheed Martin as the primary contractor for the spacecraft's fabrication. By the end of 2001 all of the mission's instruments were selected. There were no major setbacks during MRO's construction, and the spacecraft was moved to John F. Kennedy Space Centre on May 1, 2005 to prepare it for launch.


          


          Mission objectives
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          MRO science operations will last two Earth years, from November 2006 to November 2008. One of the mission's main goals is to map the Martian landscape with its high-resolution cameras in order to choose landing sites for future surface missions. The MRO played an important role in choosing the landing site of the Phoenix Lander, which is now exploring the Martian Arctic in Green Valley. The initial site chosen by scientists was imaged with the HiRISE camera and found to be littered with boulders. After analysis with HiRISE and the Mars Odyssey's THEMIS a new site was chosen. Mars Science Laboratory, a highly maneuverable rover, will also have its landing site inspected. The MRO will also provide critical navigation data during their landings and act as a telecommunications relay.


          MRO is using its on-board scientific equipment to study the Martian climate, weather, atmosphere, and geology, and to search for signs of water in the polar caps and underground. In addition, MRO is looking for the remains of the previously lost Mars Polar Lander and Beagle 2 spacecraft, and serves as the first step in setting up an internet protocol network for the planets in our solar system. After its main science operations are completed, the probe's extended mission is to be the communication and navigation system for landers and rover probes.


          


          Launch and orbital insertion


          
            [image: Launch of Atlas V carrying the Mars Reconnaissance Orbiter, 11:43:00 UTC August 12, 2005]

            
              Launch of Atlas V carrying the Mars Reconnaissance Orbiter, 11:43:00 UTC August 12, 2005
            

          


          On August 12, 2005, MRO was launched aboard an Atlas V-401 rocket from Space Launch Complex 41 at Cape Canaveral Air Force Station. The Centaur upper stage of the rocket completed its burns over a fifty-six minute period and placed MRO in interplanetary transfer orbit towards Mars.


          MRO cruised through interplanetary space for seven and a half months before reaching Mars. While en route most of the scientific instruments and experiments were tested and calibrated. To ensure proper orbital insertion upon reaching Mars, four trajectory correction maneuvers were planned and a fifth emergency maneuver was discussed. However, only three trajectory correction maneuvers were necessary, saving fuel for MRO's extended mission.


          MRO began orbital insertion by approaching Mars on March 10, 2006, and passing above its southern hemisphere at an altitude of 370400km (190mi). All six of MRO's main engines burned for 27 minutes to slow the probe from ~2,900m/s to ~1,900m/s (6,500mph to 4,250mph). The helium pressurization tank was colder than expected, which reduced the pressure in the fuel tank by about 21 kPa (3 psi). The reduced pressure caused the engine thrust to be diminished by 2%, but MRO automatically compensated by extending the burn time by 33 seconds.
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          Completion of the orbital insertion placed the orbiter in a highly elliptical polar orbit with a period of approximately 35.5 hours. Shortly after insertion, the periapsis  the point in the orbit closest to Mars  was 3,806km from the planet's centre (426km from its surface). The apoapsis  the point in the orbit farthest from Mars  was 47,972km from the planet's centre (44,500km from its surface).


          On March 30, 2006, MRO began the process of aerobraking, a three-step procedure that cuts in half the fuel needed to achieve a lower, more circular orbit with a shorter period. First, during its first five orbits of the planet (one Earth week), MRO used its thrusters to drop the periapsis of its orbit into aerobraking altitude. This altitude depends on the thickness of the atmosphere because Martian atmospheric density changes with its seasons. Second, while using its thrusters to make minor corrections to its periapsis altitude, MRO maintained aerobraking altitude for 445 planetary orbits (about 5 Earth months) to reduce the apoapsis of the orbit to 450km (280mi). This was done in such a way so as to not heat the spacecraft too much, but also dip enough into the atmosphere to slow the spacecraft down. After the process was complete, MRO used its thrusters to move its periapsis out of the edge of the Martian atmosphere, August 30, 2006.


          In September of 2006 MRO fired its thrusters twice more to fine-tune its final, nearly circular orbit approximately 250 to 316km (155 to 196mi) above the Martian surface. The SHARAD dipole antennae were deployed on September 16. All of the scientific instruments were tested and most were turned off prior to the solar conjunction which occurred from October 7, 2006 to November 6, 2006. After the conjunction ended the "primary science phase" began.


          On November 17, 2006 NASA announced the successful test of the MRO as an orbital communications relay. Using the NASA rover " Spirit" as the point of origin for the transmission, the MRO acted as a relay for transmitting data back to Earth.


          


          Events and discoveries
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          On September 29, 2006, MRO took its first high resolution image from its science orbit. This image is said to resolve items as small as 90cm (3feet) in diameter.


          On October 6, 2006, NASA released detailed pictures from the MRO of Victoria crater along with the Opportunity rover on the rim above it.


          In November 2006, problems began to surface in the operation of two MRO spacecraft instruments. A stepping mechanism in the Mars Climate Sounder (MCS) skipped on multiple occasions resulting in a field of view that is slightly out of position. By December normal operations of the instrument was suspended, although a mitigation strategy allows the instrument to continue making most of its intended observerations. Also, an increase in noise and resulting bad pixels has been observed in several CCDs of the High Resolution Imaging Science Experiment (HiRISE). Operation of this camera with a longer warm-up time has alleviated the issue. However, the cause is still unknown and may return.


          HiRISE continues to return images which have enabled discoveries regarding the geology of Mars. Foremost among these is the announcement of banded terrain observations indicating the presence and action of liquid carbon dioxide or water on the surface of Mars in its recent geological past. HiRISE was able to photograph the Phoenix lander during its parachuted descent to Vastitas Borealis on May 25, 2008.


          


          Instruments


          Three cameras, two spectrometers and a radar are included on the orbiter along with two "science-facility instruments", which use data from engineering subsystems to collect science data. Three technology experiments will test and demonstrate new equipment for future missions. It is expected MRO will obtain about 5,000 images a year.


          


          HiRISE (camera)
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          The High Resolution Imaging Science Experiment camera is a 0.5m reflecting telescope, the largest ever carried on a deep space mission, and has a resolution of 1 microradian (rad), or 0.3m from an altitude of 300km. In comparison, satellite images of Earth are generally available with a resolution of 0.5m, and satellite images on Google Maps are available to 1m. HiRISE collects images in three colour bands, 400 to 600nm ( blue- green or B-G), 550 to 850 nm ( red) and 800 to 1,000nm ( near infrared or NIR).
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          Red colour images are 20,264 pixels across (6km wide), and B-G and NIR are 4,048 pixels across (1.2km wide). HiRISE's on-board computer reads these lines in time with the orbiter's ground speed, and images are potentially unlimited in length. Practically however, their length is limited by the computer's 28 Gigabit (Gb) memory capacity, and the nominal maximum size is 20,000  40,000 pixels (800 megapixels) and 4,000  40,000 pixels (160 megapixels) for B-G and NIR images. Each 16.4Gb image is compressed to 5Gb before transmission and release to the general public on the HiRISE website in JPEG 2000 format. To facilitate the mapping of potential landing sites, HiRISE can produce stereo pairs of images from which topography can be calculated to an accuracy of 0.25m. HiRISE was built by Ball Aerospace & Technologies Corp.


          


          CTX (camera)


          


          The Context Imager (CTX) provides grayscale images (500 to 800nm) with a pixel resolution of 6m. The CTX is designed to provide context maps for the targeted observations of HiRISE and CRISM. The optics of CTX consist of a 350mm focal length Maksutov Cassegrain telescope with a 5,064 pixel wide line array CCD similar to the HiRISE instrument. The instrument takes pictures 30km (19mi) wide and has enough internal memory to store an image 160km long before loading it into the main computer.


          


          MARCI (camera)
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          The Mars Colour Imager (MARCI) is a wide-angle, low-resolution camera that views the surface of Mars in five visible and two ultraviolet bands. Each day, MARCI collects about 84 images and produces a global map with pixel resolutions of 1 to 10km. This map provides a daily weather report for Mars, helps to characterize its seasonal and annual variations, and maps the presence of water vapor and ozone in its atmosphere.


          


          CRISM (spectrometer)
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          The Compact Reconnaissance Imaging Spectrometer for Mars (CRISM) instrument is a visible and near infrared ( VNIR) spectrometer that is used to produce detailed maps of the surface mineralogy of Mars. It operates from 370 to 3920nm, measures the spectrum in 544 channels (each 6.55nm wide), and has a resolution of 18m (59ft) at an altitude of 300km (190mi). CRISM is being used to identify minerals and chemicals indicative of the past or present existence of water on the surface of Mars. These materials include iron, oxides, phyllosilicates, and carbonates, which have characteristic patterns in their visible-infrared energy.


          


          MCS (spectrometer)


          The Mars Climate Sounder (MCS) is a spectrometer with one visible/near infrared channel (0.3 to 3.0m) and eight far infrared (12 to 50m) channels. These channels were selected to measure temperature, pressure, water vapor and dust levels. MCS observes the atmosphere on the horizon of Mars (as viewed from MRO) by breaking it up into vertical slices and taking measurements within each slice in 5km (3mi) increments. These measurements are assembled into daily global weather maps to show the basic variables of Martian weather: temperature, pressure, humidity and dust density.


          


          SHARAD (radar)
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          MRO's Shallow Subsurface Radar (SHARAD) experiment is designed to probe the internal structure of the Martian polar ice caps. It also gathers planet-wide information about underground layers of ice, rock and possibly liquid water that might be accessible from the surface. SHARAD uses HF radio waves between 15 and 25 MHz, a range that allows it to resolve layers as thin as 7m (23ft) to a maximum depth of 1km (0.62mi). It has a horizontal resolution of 0.3km (0.2mi) to 3km (1.9mi). SHARAD is designed to operate in conjunction with Mars Express's MARSIS, which has lower resolution but penetrates to a much greater depth. Both SHARAD and MARSIS were made by the Italian Space Agency.


          


          Engineering instruments


          In addition to its imaging equipment, MRO carries a variety of engineering instruments. The Gravity Field Investigation Package measures variations in the Martian gravitational field through variations in the spacecraft's velocity. Velocity changes are detected by measuring doppler shifts in MRO's radio signals received on Earth. The package also includes sensitive on-board accelerometers used to deduce the in situ atmospheric density of Mars during aerobraking.


          The Electra is a UHF software defined radio designed to communicate with other spacecraft as they approach, land, and operate on Mars. In addition to protocol controlled inter-spacecraft data links of 1 kbit/s to 2 Mbit/s, Electra also provides Doppler data collection, open loop recording and a highly accurate timing service based on a 5e-13 USO. Doppler information for approaching vehicles can be used for final descent targeting or descent and landing trajectory recreation. Doppler information on landed vehicles will also enable scientists to accurately determine the surface location of Mars landers and rovers. The two MER spacecraft currently on Mars utilize an earlier generation UHF relay radio providing similar functions through the Mars Odyssey orbiter. The Electra radio has used the MER spacecraft to prove its functionality but it is not scheduled to provide formal relay services until the 2008 arrival of the Phoenix Mars lander. Because the Electra radio is software defined down to the modem level, new modulation, coding or protocol functions can be added or updated while the MRO spacecraft is in orbit around Mars.


          The Optical Navigation Camera images the Martian moons, Phobos and Deimos, against background stars to precisely determine MRO's orbit. Although moon imaging is not mission critical, it was included as a technology test for future orbiting and landing of spacecraft. The Optical Navigation Camera was tested successfully in February and March of 2006.


          


          Engineering data
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          Structure


          Workers at Lockheed Martin Space Systems in Denver assembled the spacecraft structure and attached the instruments. Instruments were constructed at the Jet Propulsion Laboratory, the University of Arizona Lunar and Planetary Laboratory in Tucson, Arizona, Johns Hopkins University Applied Physics Laboratory in Laurel, Maryland, the Italian Space Agency in Rome, and Malin Space Science Systems in San Diego, California. The total cost of the spacecraft was $720 million USD.


          The structure is made of mostly carbon composites and aluminium-honeycombed plates. The titanium fuel tank takes up most of the volume and mass of the spacecraft and provides most of its structural integrity. The spacecraft's total mass is less than 2,180kg (4,806 lb) with an unfueled dry mass less than 1,031kg (2,273lb).


          


          Power systems
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          MRO gets all of its electrical power from two solar panels, each of which can move independently around two axes (up-down, or left-right rotation). Each solar panel measures 5.35  2.53m and has 9.5m (102ft) covered with 3,744 individual photovoltaic cells. Its high-efficiency triple junction solar cells are able to convert more than 26% of the sun's energy directly into electricity and are connected together to produce a total output of 32volts. At Mars, the two panels produce 1,000 watts of power; in contrast, the panels would generate 3,000 watts in a comparable Earth orbit by being closer to the Sun.


          MRO has two nickel metal hydride rechargeable batteries used to power the spacecraft when it is not facing the sun. Each battery has an energy storage capacity of 50 ampere-hours (180 kC). The full range of the batteries cannot be used due to voltage constraints on the spacecraft, but allows the operators to extend the battery lifea valuable capability, given that battery drain is one of the most common causes of long-term satellite failure. Planners anticipate that only 40% of the batteries' capacities will be required during the lifetime of the spacecraft.


          


          Electronic systems


          MROs main computer is a 133 MHz, 10.4 million transistor, 32-bit, RAD750 processor. This processor is a radiation-hardened version of a PowerPC 750 or G3 processor with a specially-built motherboard. The RAD750 is a successor to the RAD6000. This processor may seem underpowered in comparison to a modern PC or Mac processor, but it is extremely reliable, resilient, and can function in solar flare-ravaged deep space. The operating system software is VxWorks and has extensive fault protection protocols and monitoring.


          Data is stored in a 160 Gb (20 GB) flash memory module consisting of over 700 memory chips, each with a 256 Mbit capacity. This memory capacity is not actually that large considering the amount of data to be acquired; for example, a single image from the HiRISE camera can be as large as 28Gb.


          


          Attitude determination


          In order to determine the spacecraft's orbit and facilitate maneuvers, sixteen sun sensors  eight primaries and eight backups  are placed around the spacecraft to calibrate solar direction relative to the orbiter's frame. Two star trackers, digital cameras used to map the position of catalogued stars, provide NASA with full, three-axis knowledge of the spacecraft orientation and attitude. A primary and backup Miniature Inertial Measurement Unit (MIMU), provided by Honeywell, measures changes to the spacecraft attitude as well as any non-gravitationally induced changes to its linear velocity. Each MIMU is a combination of three accelerometers and three ring-laser gyroscopes. These systems are all critically important to MRO, as it must be able to point its camera to a very high precision in order to take the high-quality pictures that the mission requires. It has also been specifically designed to minimize any vibrations on the spacecraft, so as to allow its instruments to take images without any distortions caused by vibrations.


          


          Telecommunications system


          
            [image: MRO High Gain Antenna installation]

            
              MRO High Gain Antenna installation
            

          


          The Telecom Subsystem on MRO is the best digital communication system sent into deep space so far and for the first time using capacity achieving turbo-codes. It consists of a very large (3meter) antenna, which is used to transmit data through the Deep Space Network via X-band frequencies at 8 GHz, and it demonstrates the use of the Ka-band at 32GHz for higher data rates. Maximum transmission speed from Mars is projected to be as high as 6Mbit/s, a rate ten times higher than previous Mars orbiters. The spacecraft carries two 100-watt X-band amplifiers (one of which is a backup), one 35-watt Ka-band amplifier, and two transponders.


          Two smaller low-gain antennas are also present for lower-rate communication during emergencies and special events, such as launch and Mars Orbit Insertion. These antennas do not have focusing dishes and can transmit and receive from any direction. They are an important backup system to ensure that MRO can always be reached, even if its main antenna is pointed away from the Earth.


          The Ka-band subsystem is used for demonstration purposes. Due to lack of spectrum at 8.41 GHz X-band, future high-rate deep space missions will use 32 GHz Ka-band. NASA Deep Space Network (DSN) has implemented Ka-band receiving capabilities at all three of its complexes (Goldstone, Canberra and Madrid) over its 34-m beam-waveguide (BWG) antenna subnet. MRO Ka-band demonstration will demonstrate viability of Ka-band for deep space operations. During the cruise phase, spacecraft Ka-band telemetry was tracked 36 times by these antennas proving DSN Ka-band reception functionality at all the antennas. During the primary science phase, Ka-band demonstration is assigned two passes a week for Ka-band demonstration purposes. The success of Ka-band during cruise also makes it a viable backup for the X-band subsystem on MRO.


          


          Propulsion and attitude control
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          The spacecraft uses a 1,175 L (310US gal) fuel tank filled with 1187kg (2617lb) of hydrazine monopropellant. Fuel pressure is regulated by adding pressurized helium gas from an external tank. Seventy percent of the fuel was used for orbital insertion.


          MRO has twenty rocket engine thrusters on board. Six large thrusters each produce 170 N (38 lbf) of thrust for a total of 1,020N (230lbf) meant mainly for orbital insertion. These thrusters were originally designed for the Mars Surveyor 2001 Lander. Six medium thrusters each produce 22N (5lbf) of thrust for trajectory correction maneuvers and attitude control during orbit insertion. Finally, eight small thrusters each produce 0.9N (0.2lbf) of thrust for attitude control during normal operations.


          Four reaction wheels are also used for precise attitude control during activities requiring a highly stable platform, such as high-resolution imaging, in which even small motions can cause blurring of the image. Each wheel is used for one axis of motion. The fourth (skewed) wheel is a backup in case one of the other three wheels fails. Each wheel weighs 10kg (22lb) and can be spun as fast as 100Hz or 6,000 rpm.
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          Martello towers (or simply Martellos) are small defensive forts built in several countries of the British Empire during the 19th century, from the time of the Napoleonic Wars onwards. They stand up to 40 feet (12m) high (with two floors) and typically had a garrison of one officer and 15-25 men. Their round structure and thick walls of solid masonry made them resistant to cannon fire, while their height made them an ideal platform for a single heavy artillery piece, mounted on the flat roof and able to traverse a 360 arc. A few Martello towers were surrounded by a moat for extra defence. They were used throughout the 19th century, but became obsolete with the introduction of powerful rifled artillery. Many have survived to the present day, often preserved as historic monuments.
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          Origins
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          Martello towers were inspired by a round fortress, part of a larger Genovese defense system, at Mortella Point in Corsica. (see picture here) Since the 15th century, similar towers had been built at strategic points around Corsica to protect coastal villages and shipping from North African pirates. They stood one or two stories high and measured 12-15 m (36-45 ft) in diameter, with a single doorway 5 m off the ground that could only be reached by climbing a removable ladder. The towers were paid for by local villagers and staffed by watchmen (known as torregiani) who would signal the approach of unexpected ships by lighting a fire on the tower's roof. This would alert the local defence forces to the incoming threat. Although the pirate threat subsequently dwindled, the Genovese built a newer generation of circular towers which were used to ward off later foreign invasions.


          On 7 February 1794, the tower at Mortella Point was attacked by two British warships, HMS Fortitude (74 guns) and HMS Juno (32 guns), and was eventually captured by land-based forces under Sir John Moore after two days of heavy fighting. Vice-Admiral Lord Hood reported:


          
            "...The Fortitude and Juno were ordered against it, without making the least impression by a continued cannonade of two hours and a half; and the former ship being very much damaged by red-hot shot, both hauled off. The walls of the Tower were of a prodigious thickness, and the parapet, where there were two eighteen-pounders, was lined with bass junk, five feet from the walls, and filled up with sand; and although it was cannonaded from the Height for two days, within 150 yards, and appeared in a very shattered state, the enemy still held out; but a few hot shot setting fire to the bass, made them call for quarter. The number of men in the Tower were 33; only two were wounded, and those mortally."

          


          


          Design and construction
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          The British were impressed by the effectiveness of the tower against their most modern warships and copied the design. However, they got the name wrong, misspelling "Mortella" as "Martello".


          The interior of a Martello tower was divided into three stories (sometimes with an additional basement). The ground floor served as the magazine and storerooms, where ammunition, stores and provisions were kept. The garrison of 24 men and one officer lived in a casemate on the first floor, which was divided into several rooms and had fireplaces built into the walls for cooking and heating. The officer and men lived in separate rooms of almost equal size. The roof or terreplein was surmounted with one or two cannon on a central pivot which enabled them to be turned through up to 360 degrees. A well or cistern was provided within the fort to supply the garrison with fresh water. An internal drainage system linked to the roof enabled the cistern to be refilled with rainwater.


          



          


          Martello towers around the world
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          During the first half of the 19th century, the British government embarked on a large-scale programme of building Martello towers to guard the British coastline and strategic points in British colonial possessions around the world. Around 140 were built, mostly along the south coast of England. Others were constructed as far afield as Australia, Canada, Ireland, Minorca, South Africa and Sri Lanka. The construction of Martello towers abroad continued until as late as the 1850s but was discontinued after it became clear that they could not withstand the new generation of rifled artillery weapons.


          France built similar towers along its own coastline, which they used as platforms for communication by optical telegraphs (using the Chappe Telegraph). The United States government also built a number of Martello towers along the east coast of the US, copying the British design with some modifications.


          


          United Kingdom of Great Britain and Ireland
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          Great Britain and Ireland were united as a single political entity, the United Kingdom of Great Britain and Ireland, from 1801 to 1922, spanning the time during which the Martello towers were erected (the initial scheme started under the previous entities of the Kingdom of Great Britain and Kingdom of Ireland). Consequently the Martello towers of Great Britain and Ireland can be considered to be part of a single defensive system, designed to protect Great Britain and Ireland as a whole. This is most clearly visible on the south and east coasts of England and the east coast of Ireland, where chains of Martello towers were built. Elsewhere in the world, individual Martello towers were erected to provide point defence of strategic locations.


          


          England
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          Between 1804 and 1812 the British authorities built a chain of towers based on the original Mortella tower to defend the south and east coast of England, Ireland, Jersey and Guernsey to guard against possible invasion from France, then under the rule of the Emperor Napoleon. A total of 103 Martello towers were built in England, set at regular intervals along the coast from Seaford, Sussex, to Aldeburgh, Suffolk. Most were constructed under the direction of General William Twiss (17451827) and a Captain Ford.


          The effectiveness of Britain's Martello towers was never actually tested in combat against a Napoleonic invasion fleet. After the threat had passed, the Martello towers in England met a variety of fates. Many were taken over by the Coastguard to aid in the fight against smuggling. Fifteen towers were demolished to re-use their masonry. Thirty were washed away by the sea, while four more were destroyed by the military in experiments to test the effectiveness of the new rifled artillery. During the Second World War, some Martello towers returned to military service to serve as observation platforms and firing platforms for anti-aircraft artillery. Forty-seven have survived in England, of which a few have been restored and transformed into museums (as in the case of the tower at St Osyth), visitor centres, and galleries (such as Jaywick Martello Tower). Some are privately owned or private residences and the remainder are derelict.


          


          Scotland


          Three Martello towers were built in Scotland, two at Hackness and Crockness near Longhope in the Orkney Islands. They were constructed between 1813 and 1815 to guard against the threat of French and American raiders attacking convoys assembling offshore. The Hackness tower has been preserved and is now a museum operated by Historic Scotland. A third Scottish tower was built at Leith in 1807-09. The tower was built on offshore rocks to defend Leith Harbour, but now lies land-locked within the eastern breakwater.


          


          Ireland
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          A number of Martello towers were built around the coast of Ireland, especially along the east, from Millmount (Drogheda), to Bray, around Dublin Bay but also around Cork Harbour on the south coast. On the east coast, concentrated mainly around Dublin Bay, the towers were in line of sight of each other, providing the ability to communicate with one another, or warn of any incoming attacks. Possibly the most famous is the Martello tower in Sandycove, near Dn Laoghaire, in which James Joyce lived for a few days. Joyce shared the tower with Oliver St. John Gogarty, then a medical student but later to become famous in Irish history as a surgeon, politician and writer. The fictional character Stephen Dedalus lives in the tower with a medical student, Malachi "Buck" Mulligan, in Ulysses. The character Buck Mulligan was based by Joyce on Gogarty. Known as the James Joyce Tower, it is now a museum dedicated to Joyce. A number of other Martello towers are extant nearby at Bulloch Harbour, Dalkey Island, Williamstown Seapoint and Sandymount and Martello towers feature in many literary works set in Dublin. On the north side of the city, Martello towers can be found in Portmarnock, Howth, Sutton and on both Ireland's Eye and Lambay Island. During the 1980s Bono owned the Martello tower in Bray, County Wicklow.


          During the 19th century Fenian uprising, the tower near Fota island in Cork Harbour was briefly captured and held by the famous Captain Mackey and is believed to have been the only one ever captured. The tower at Seapoint, County Dublin, is the headquarters of the Genealogical Society of Ireland, while the restored tower at Ilnacullin is a feature of an island garden in Glengarriff, County Cork. Several other towers are still extant, including one at Rathmullan (the flight of the Earls), County Donegal.

          


          


          Elsewhere


          


          Australia
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          The last Martello tower built in the British Empire is said to be that at Fort Denison, a small island in Sydney Harbour, New South Wales. It was built to protect Sydney against the threat of a naval attack by the Russians during the Crimean War of the 1850s. It is well preserved and is now a popular tourist attraction.


          


          Barbuda


          There is a Martello tower on the island of Barbuda in the West Indies. It is attached to a pre-existing fort, probably built by the Spanish. It was used to guard the southwest of the island, and is located approximately seven miles south of the island's main village at Codrington.


          


          Bermuda


          There is a Martello tower located at Ferry Reach in St George's Parish. It was completed in the 1820s.


          


          British Virgin Islands


          Fort Recovery on the west end of Tortola was rebuilt by the British with a Martello tower.


          


          Canada
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          A total of sixteen Martello towers were built in Canada, of which eleven still survive. Canadian Martello towers were built with removable cone-shaped roofs to protect against snow, and many of the restored towers now have permanent roof additions - for ease of upkeep, not historical accuracy.


          Four towers were built in Halifax, Nova Scotia. The oldest martello-style tower in North America is the Prince of Wales Tower , located in Point Pleasant Park. It was built in 1796, before such structures were to be considered built elsewhere in Canada, and was used as a redoubt, a powder magazine and has been restored as a National Heritage site. The Duke of York Martello Tower was built in 1798 at York Redoubt. Its lower level still stands, though it has been boarded up for conservation purposes. The Duke of Clarence Martello Tower stood on the Dartmouth shore. Sherbrooke Martello Tower stood opposite York Redoubt on McNabs Island. Another Martello tower stood on Georges Island.
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          Quebec City originally had four Martello towers. Tower No. 1 stands on the Plains of Abraham, overlooking the St Lawrence River. It has been restored as a museum and can be visited during the summer months. Tower no. 2 stands close nearby, and it currently hosts an 1812 Murder Mystery Dinner. Tower No. 3 was demolished in the 1900s after being used as a residence, and the fourth surviving Martello Tower in Quebec, No. 4, is located in a residential area on the north side of the Upper City.


          No less than four were built at Kingston, Ontario to defend its harbour and naval shipyards in response to the Oregon Crisis. Two thin towers were added to the existing fortifications at Fort Henry between 1845 and 1848. These are considered dry ditch defence towers, rather than true Martello towers. The four independent towers were built as redoubts to defend against marine attacks. Two of Kingston's towers, Murney Tower and the tower at Point Frederick (at the Royal Military College of Canada) are maintained as museums which are open during the summer. Frederick Tower is further defended by earthen ramparts and a limestone curtain wall. The only Martello tower completely surrounded by water, the Shoal Tower, stands in Kingston's Confederation Basin and is opened to the public as part of Doors Open Ontario for one day only in June each year, (since 2005). The fourth, Cathcart Tower, stands unused on Cedar Island near Point Henry.
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          Carleton Martello Tower, overlooking the harbour of Saint John, New Brunswick, is now a museum and National Historic Site.


          The Canadian Press reported on April 16 2006 that the Canadian military is using the same name to name a base in Afghanistan. The new base will be called Forward Operating Base (FOB) Martello.


          


          Jamaica


          There is a Martello tower located at Fort Nugent, built to guard the eastern entrance of Kingston Harbour. It was probably built in 1802, with a reported cost of 12,000.


          


          Mauritius


          A total of five towers were built in Mauritius. One, near the La Preneuse public beach in Tamarin, has been restored by the Friends of the Environment and operates as a museum open for visitors. The original entrance to the tower is raised above ground but a new entrance has been constructed at ground level. Another one was built between Beau Bassin and Port Louis.


          


          Sierra Leone


          A Martello tower was built on Tower Hill at Freetown, Sierra Leone in 1805 to defend the port from attacks by the Temne people. It was significantly modified in 1870 when it was truncated to allow the installation of a water tank to supply Government House (Fort Thornton) with water. The tower has now been incorporated into Sierra Leone's Parliament Buildings.


          


          South Africa


          Two Martello towers were built in South Africa, one at Simon's Town Naval base near Cape Town and the other at Fort Beaufort - an unusual example of a Martello tower built inland.


          


          Sri Lanka


          Sri Lanka has one Martello tower, located at Hambantota on the south coast. It was restored in 1999.


          


          United States
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          Several Martello towers were built by the United States government in various locations along the eastern seaboard. Two were built at Key West, Florida; others were built at the harbours of Portsmouth, New Hampshire, Charleston, South Carolina and New York City. Two more Martello towers stood at Tybee Island, Georgia and Bayou Dupre, Louisiana.


          Although the design was copied from the towers erected in Canada by the British, the American Martello towers differed in some significant respects. The Martello tower built at Tybee Island, Georgia was constructed around 1815 utilising wood and tabby, a common local building material at the time, instead of the brick used for the British towers. Also unlike the British towers, the Tybee tower featured gun loops on the garrison floor that enabled muskets to be fired through the walls. It was never tested in battle and by the time of the American Civil War was in a state of disrepair. Its unfamiliar design confused local writers, who often said that the Spanish had built the tower when Georgia was Spain's colony.


          A martello tower figures in the arms of the 41st Infantry Regiment of the United States Army.


          


          List of Martello towers outside Great Britain


          



          
            
              	Country

              	Location

              	Tower name

              	Built

              	Current status
            


            
              	Australia

              	Sydney

              	Fort Denison

              	1850s

              	Museum
            


            
              	Barbuda

              	Near Codrington

              	

              	

              	
            


            
              	Bermuda

              	Ferry Reach

              	

              	1823

              	Can be visited
            


            
              	British Virgin Islands

              	Tortola

              	Fort Recovery

              	

              	Private (hotel)
            


            
              	Canada

              	Halifax, Nova Scotia

              	Prince of Wales Tower

              	1796

              	Open to public
            


            
              	

              	Kingston, Ontario

              	Fort Frederick

              	1846/7

              	Museum
            


            
              	

              	Kingston, Ontario

              	Murney Tower

              	1846

              	Museum
            


            
              	

              	Kingston, Ontario

              	Shoal Tower

              	1846

              	Closed to Public
            


            
              	

              	Kingston, Ontario

              	Cathcart Tower

              	1846

              	Closed to Public
            


            
              	

              	Quebec City, Quebec

              	

              	1808-1812

              	
                Tower #1 - Museum


                Tower #2 - Open for group activities through National Battlefields Commission

                Tower #3 - Destroyed

                Tower #4 - Closed to Public

              
            


            
              	

              	Saint John, New Brunswick

              	Carleton Martello Tower

              	1815

              	Museum
            


            
              	Ireland

              	Achill Island

              	

              	

              	
            


            
              	

              	Banagher

              	

              	

              	Private residence
            


            
              	

              	Bray

              	

              	

              	Private residence
            


            
              	

              	Bulloch Harbour

              	

              	

              	Private residence
            


            
              	

              	Dalkey Island

              	

              	

              	
            


            
              	

              	Fota Island, Cork Harbour

              	

              	

              	
            


            
              	

              	Howth

              	

              	

              	Museum & radio station
            


            
              	

              	Ilnacullin

              	

              	

              	
            


            
              	

              	Ireland's Eye

              	

              	

              	
            


            
              	

              	Lambay Island

              	

              	

              	
            


            
              	

              	Loughshinny

              	

              	

              	
            


            
              	

              	Portmarnock

              	

              	

              	Private residence
            


            
              	

              	Rathmullan

              	

              	

              	
            


            
              	

              	Sandycove

              	James Joyce's Martello tower

              	

              	Museum
            


            
              	

              	Sandymount

              	

              	

              	
            


            
              	

              	Seapoint

              	

              	

              	Headquarters of the Genealogical Society of Ireland
            


            
              	

              	Shenick Island

              	

              	

              	
            


            
              	

              	Sutton

              	

              	

              	Private residence
            


            
              	

              	Williamstown

              	

              	

              	
            


            
              	Jamaica

              	Kingston

              	Fort Nugent

              	1802?

              	
            


            
              	Mauritius

              	Tamarin

              	

              	

              	Museum
            


            
              	Sierra Leone

              	Freetown

              	Tower Hill Martello Tower

              	1805

              	Part of Parliament Buildings
            


            
              	South Africa

              	Fort Beaufort

              	

              	1822

              	
            


            
              	

              	Simon's Town

              	

              	

              	
            


            
              	Sri Lanka

              	Hambantota

              	

              	

              	
            


            
              	United States

              	Lake Borgne, Louisiana

              	Tower Dupre

              	1830?

              	hexagonal; originally built on shore, 150 ft (46 m) from water, near Bayou Dupre's entrance to Lake Borgne; private fishing camp; threatened by subsidence and tidal erosion
            


            
              	

              	Charleston, South Carolina

              	

              	

              	
            


            
              	

              	Key West, Florida

              	

              	

              	
            


            
              	

              	New York Harbour

              	

              	

              	Destroyed
            


            
              	

              	Portsmouth, New Hampshire

              	Walbach Tower, Fort Constitution

              	1814

              	Ruined
            


            
              	

              	Tybee Island, Georgia

              	

              	1815

              	Destroyed
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        Martina Navratilova


        
          

          
            
              Martina Navrtilov
            

            
              	
                
                  Image:Navratilova-PragueOpen2006-01small.jpg
                

              
            


            
              	Country

              	[image: Flag of the United States]United States
            


            
              	Residence

              	Nokomis, Florida
            


            
              	Date of birth

              	October 18, 1956
            


            
              	Place of birth

              	Řevnice, Czechoslovakia
            


            
              	Height

              	5 ft 8 in (173 cm)
            


            
              	Weight

              	145 lb (65 kg)
            


            
              	Turned pro

              	1973
            


            
              	Retired

              	2004
            


            
              	Plays

              	Left; One-handed backhand
            


            
              	Career prize money

              	U.S. $21,400,871 (3rd in all-time rankings)
            


            
              	Singles
            


            
              	Career record:

              	1440-213
            


            
              	Career titles:

              	167 (all-time record for men or women)
            


            
              	Highest ranking:

              	No. 1 ( July 10, 1978)
            


            
              	Grand Slam results
            


            
              	Australian Open

              	W 1981  83  85
            


            
              	French Open

              	W 1982  84
            


            
              	Wimbledon

              	W 1978  79  8287  90
            


            
              	US Open

              	W 1983  84  86  87
            


            
              	Doubles
            


            
              	Career record:

              	667-102
            


            
              	Career titles:

              	178 (all-time record for men or women)
            


            
              	Highest ranking:

              	No. 1 ( September 10, 1984)
            


            
              	
                Infobox last updated on: September 10, 2006.

              
            

          


          Martina Navratilova (born October 18, 1956, in Prague, Czechoslovakia) is a former World No. 1 woman tennis player. Billie Jean King said about Navratilova in 2006, "She's the greatest singles, doubles and mixed doubles player who's ever lived." Tennis writer Steve Flink, in his book The Greatest Tennis Matches of the Twentieth Century, named her as the second best female player of the 20th century, directly behind Steffi Graf. As a serve and volley player, her best surface was grass, although she did capture at least two Grand Slam singles titles on each surface and won a career Grand Slam in singles, women's doubles, and mixed doubles.


          Originally from Czechoslovakia, she defected to the United States in 1975 and became a U.S. citizen in 1981. During her career, she won 18 Grand Slam singles titles and 41 Grand Slam doubles titles (31 women's doubles and 10 mixed doubles). She won the women's singles title at Wimbledon a record 9 times.


          


          Tennis career


          Navratilova was born Martina ubertov in 1956. Her parents divorced when she was three, and in 1962 her mother Jana married Miroslav Navrtil, who became her first tennis coach. Martina then took the name of her stepfather (adding the feminine suffix "ov"), thus becoming Martina Navrtilov ( IPA: [ˈmarcɪna ˈnavra:cɪlova:] ).


          In 1972 at the age of 15, Navratilova won the Czech republic national tennis championship. In 1973, aged 16, she turned professional. She won her first professional singles title in Orlando, Florida in 1974.


          A left-handed serve-and-volleyer with superb volleying skills, Navratilova raised the womens game to new levels with her power and aggression. She struggled with her weight in the early years of her career and was at one point unflatteringly labelled the Great Wide Hope by journalist Bud Collins. Her determination, however, to reach the top of the game saw her embark on a punishing routine to get herself into shape, assisted by basketball's Nancy Lieberman. Eventually, extreme levels of fitness and conditioning were hallmarks of her game. She also was quick to adopt graphite racquet technology.


          Navratilova was a finalist at two Grand Slam singles tournaments in 1975. She lost in the final of the Australian Open to Evonne Goolagong Cawley and in the final of the French Open to Chris Evert. After losing to Evert in the semifinals of that year's U.S. Open, the 18-year-old Navratilova went to the offices of the Immigration and Naturalization Service in New York City and informed them that she wished to defect from Communist Czechoslovakia. Within a month, she received a green card.


          Navratilova won her first Grand Slam singles title at Wimbledon in 1978, where she defeated Evert in three sets in the final and captured the World No. 1 ranking for the first time. She beat Evert in the final again to successfully defend her Wimbledon title in 1979.


          In 1981, Navratilova won her third Grand Slam singles title by defeating Evert in the final of the Australian Open. Navratilova also reached the final of the U.S. Open, where she lost a third set tiebreak to Tracy Austin. Navratilova won both Wimbledon and the French Open in 1982.


          Following adoption of Lieberman's exercise plan and using graphite racquets, Navratilova became the most dominant player in women's tennis. After losing in the fourth round of the first Grand Slam event of 1983 - the French Open - she captured the year's three remaining Grand Slam titles (the Australian Open was held in December at that time). Navratilovas loss at the French Open was her only singles defeat during that year, during which she established an 86-1 record. Her winning percentage was the best ever for a professional tennis player. During 1982, 1983, and 1984, Navratilova lost a total of only six singles matches.


          Navratilova won the 1984 French Open, enabling her to hold all four Grand Slam singles titles simultaneously. Her accomplishment was declared a "Grand Slam" by Philippe Chatrier, who was the president of the International Tennis Federation. Many tennis observers, however, insisted that it was not a true Grand Slam because the titles had not been won in a single calendar year.


          Navratilova extended her Grand Slam singles tournament winning streak to a record-equalling six following wins at Wimbledon and the U.S. Open. She entered the 1984 Australian Open with a chance of winning all four titles in the same year. In the semifinals, however, Helena Sukov ended Navratilova's 74-match winning streak (a record for a professional) 1-6, 6-3, 7-5.


          The left-handed Navratilova succeeded in winning all four Grand Slam womens doubles titles in 1984, partnering right-handed Pam Shriver, a tall and talented player whose most noted stroke was a slice forehand, a virtually unheard of shot in the game today. This was part of a record 109-match winning streak that the pair achieved between 1983 and 1985. (Navratilova was ranked the World No. 1 doubles player for a period of over three years in the 1980s.)


          In the three years from 1985 to 1987, Navratilova reached the womens singles final at all 11 Grand Slam tournaments held during those years, winning six of them (and extending her run of triumphs at Wimbledon to a record six consecutive).


          A new threat to the 30-year old Navratilova's dominance, in the form of 17-year old German player Steffi Graf, emerged on the scene in 1987 when she beat Navratilova in the final of the French Open, whipping forehands and sliced backhand passing shots out of Navratilovas reach. Navratilova beat Graf in the 1987 Wimbledon and U.S. Open finals (and at the U.S. Open became only the third player in the Open Era to win the womens singles, women's doubles, and mixed doubles at the same event). But Graf's consistent play throughout 1987 allowed her to obtain the World No. 1 before the end of the year. (Graf eventually broke Navratilova's records of 156 consecutive weeks and 331 total weeks as the World No. 1 singles player but never came close to breaking Navratilova's record 167 singles titles as Graf topped out at 107.) In 1988, Graf won all four Grand Slam singles titles, beating Navratilova 5-7, 6-2, 6-1 in the Wimbledon final along the way. In 1989, Graf and Navratilova met in the finals of both Wimbledon and the U.S. Open, with Graf winning both encounters in three sets. Despite the significant age difference between the two players, Navratilova won 9 of the 18 career singles matches with Graf and 5 of the 9 Grand Slam singles matches with her.


          Navratilova's final Grand Slam singles triumph was in 1990. Graf lost in the Wimbledon semifinals that year to Zina Garrison. In the final, the 33-year old Navratilova swept Garrison 6-4, 6-1 to claim a record-breaking ninth Wimbledon singles crown. Though that was her last Grand Slam singles title, Navratilova made two further major finals in the years that followed. In 1991, she lost in the U.S. Open final to the new World No. 1 Monica Seles, after defeating Graf in a semifinal. And then in 1994, at the age of 37, Navratilova reached the Wimbledon final, where she lost in three sets to Conchita Martinez. Soon after, she retired from the singles tour. She was inducted into the International Tennis Hall of Fame in 2000.


          In 2000, Navratilova returned to the tour to play doubles events, while rarely also playing singles. In her first singles performance in eight years, at Eastbourne in 2002, she beat world number 22 Tatiana Panova and lost in the next round to Daniela Hantuchova in three sets. In 2003, she won the mixed doubles titles at both the Australian Open and Wimbledon, partnering Leander Paes. This made her the oldest ever Grand Slam champion (aged 46 years, 8 months). The Australian Open victory made her only the third player in history to complete a boxed set of Grand Slam titles by winning the womens singles, womens doubles, and mixed doubles at all four slams. The Wimbledon win allowed her to equal Billie Jean Kings record of 20 Wimbledon titles (in singles women's doubles, and mixed doubles combined) and extended her overall number of Grand Slam titles to 58 (second only to Margaret Court, who won 62). Despite being criticized for receiving a wildcard, Navratilova decisively won a singles match in straight sets at the first round of Wimbledon in 2004, aged 47 years and 8 months, to make her the oldest player to win a professional singles match in the open era. She also won the first set of her second round match, but lost the match (to Gisela Dulko), and later noted that the angle of the sun, as the evening match progressed, made it very difficult to serve and volley.


          Over the course of her career, Navratilova won 167 top-level singles titles (more than any other player in the Open Era) and 177 doubles titles. Her most recent title in women's doubles (a Tier I event) came on August 21, 2006, at the Rogers Cup in Montreal, Canada, where she won the women's doubles event partnering Nadia Petrova. Navratilova won 18 Grand Slam singles titles during her career: 9 at Wimbledon, 4 at the U.S. Open, 3 at the Australian Open, and 2 at the French Open. Her overall record in 67 Grand Slam events was 306-49 .862 (120-14 at Wimbledon, 89-17 at the U.S. Open, 51-11 at the French Open, and 46-7 at the Australian Open).


          On July 5, 2006, Navratilova announced that Wimbledon 2006 would be her last and by the end of the 2006 season, she would retire from doubles play. On July 6, 2006, Navratilova played her last ever match at Wimbledon, losing in the mixed doubles to the titleists, Israel's Andy Ram and Russia's Vera Zvonareva, in the third round. Earlier on the same day, Navratilova lost her women's doubles quarterfinal match against Chinese fourth seeds Zi Yan and Jie Zheng, also the titleists. Navratilova capped off her career by winning the mixed doubles title at the 2006 U.S. Open with Bob Bryan, her 41st Grand Slam doubles title (31 in women's doubles and 10 in mixed doubles) and 177th overall. The only Grand Slam mixed doubles title that eluded her since her return was the French Open.


          


          Personal life


          In the 1980s, Navratilova came out as bisexual. She later clarified that she was a lesbian. In an interview with Gaysports.com, she said, "It was a little difficult because I had previously been with a guy. But once I had a lesbian experience I realized that although I liked guys and still do like guys emotionally I could only be attached to women."


          In her autobiography, Being Myself, Navratilova says that she had romantic crushes on teachers of both sexes and, later, felt strongly attracted to other female tennis players. But she did not realize that these attractions had a sexual dimension until she was 18 years old, when she had her first gay relationship.


          However, her parents  especially her father  were disturbed by the news of her sexual orientation, which her father characterized as a "sickness." During one of the many arguments that followed Navratilova's coming out, her father said that he would have preferred for her to have been a prostitute. Navratilova said she feared her sexual orientation might disrupt her application for American citizenship following her defection from Czechoslovakia, a country in which, she points out, "gays were sent to insane asylums and lesbians never came out of the closet."


          In 1981, shortly after being granted U.S. citizenship, Navratilova came out publicly about her sexual orientation. From 1983 to 1991, Navratilova had a long-term relationship with partner Judy Nelson. Their split in 1991 included a much-publicized legal wrangle. Navratilova was featured in a WITA (Women's International Tennis Association) calendar, shot by Jean Renard with her Wimbledon trophies and Nelson's children in the background.


          Navratilova also made a humorous guest appearance on the gay-themed NBC sitcom Will & Grace in a 2000 episode in which a flashback revealed that she had been a heterosexual until a 1985 relationship with Karen Walker turned her gay .


          Navratilova released an autobiography, simply entitled "Martina", in 1985 and also co-wrote three mystery novels in the 1990s.


          


          Activism and politics
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          When not playing tennis, Navratilova is involved with various charities that benefit animal rights, underprivileged children, and gay rights. She filed a lawsuit against Amendment 2, a 1992 ballot proposition in Colorado designed to deny legal benefits to gays and lesbians. In the same year, she spoke before the National March on Washington for Gay and Lesbian Rights.


          In 2000, she was the recipient of National Equality Award from the Human Rights Campaign, the nation's largest gay and lesbian activist/lobbying group.


          A vegetarian, Navratilova has appeared in ad campaigns for People for the Ethical Treatment of Animals. In an April 2006 interview, she said she had recently begun eating fish again because she found it hard to get enough protein while on the road.


          She has also spoken out on a number of volatile political issues, including tort/litigation reform, but perhaps her most consistent theme - aside from gay and lesbian rights - has been her unstinting opposition to Communism, and unrepentant opposition to the former Eastern Bloc power structure that she believes compelled her to flee her native Czechoslovakia.


          For example, on a recent segment of the Leonard Lopate Show-in which she was promoting her new fitness training book-she denounced the Soviet Union's control over Czechoslovakia, maintaining that she refuses to speak Russian to this day because of the Soviet Union's former hegemony over Eastern Europe. When questioned by the host about her fellow Czechs' reaction to her defection she averred that they welcomed it, and that their hostility was directed towards the Communist regime in power, not her.


          "Whenever I hear some say, 'Oh, Communism isn't bad,' I say, 'Why don't you live in in a Communist country if you think it's so great?'" .


          Navratilova was a guest on CNN's Connie Chung Tonight show on July 17, 2002. During the show, Chung quoted a German newspaper which quoted Navratilova as saying:


          
            	"The most absurd part of my escape from the unjust system is that I have exchanged one system that suppresses free opinion for another. The Republicans in the U.S. manipulate public opinion and sweep controversial issues under the table. It's depressing. Decisions in America are based solely on the question of how much money will come out of it and not on the questions of how much health, morals or environment suffer as a result."

          


          Navratilova said that the remarks were in reference to what she perceived as a trend of centralization of government power and a loss of personal freedom. In the discussion that followed, Chung questioned, "Can I be honest with you? I can tell you that when I read this, I have to tell you that I thought it was un-American, unpatriotic. I wanted to say, go back to Czechoslovakia. You know, if you don't like it here, this a country that gave you so much, gave you the freedom to do what you want."


          Navratilova responded, "And I'm giving it back. This is why I speak out. When I see something that I don't like, I'm going to speak out because you can do that here. And again, I feel there are too many things happening that are taking our rights away." She went on to say that athletes have a responsibility to speak out when things aren't right.


          


          Trivia


          
            	The character Martina Zoana Mel Navratilova from the anime series Slayers was named after her.


            	When Navratilova celebrated her 50th birthday on October 12, 2006, she received a birthday cake made at Charm City Cakes by a crew led by owner Duff Goldman. The cake construction and presentation were shown on an episode of the reality TV show Ace of Cakes, first aired on March 15, 2007.

          


          


          Grand Slam singles tournaments


          


          Wins (18)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1978

              	Wimbledon

              	[image: Flag of the United States] Chris Evert

              	2-6, 6-4, 7-5
            


            
              	1979

              	Wimbledon (2)

              	[image: Flag of the United States] Chris Evert

              	6-4, 6-4
            


            
              	1981

              	Australian Open

              	[image: Flag of the United States] Chris Evert

              	6-7, 6-4, 7-5
            


            
              	1982

              	French Open

              	[image: Flag of the United States] Andrea Jaeger

              	7-6, 6-1
            


            
              	1982

              	Wimbledon (3)

              	[image: Flag of the United States] Chris Evert

              	6-1, 3-6, 6-2
            


            
              	1983

              	Wimbledon (4)

              	[image: Flag of the United States] Andrea Jaeger

              	6-0, 6-3
            


            
              	1983

              	U.S. Open

              	[image: Flag of the United States] Chris Evert

              	6-1, 6-3
            


            
              	1983

              	Australian Open (2)

              	[image: Flag of the United States] Kathy Jordan

              	6-2, 7-6
            


            
              	1984

              	French Open (2)

              	[image: Flag of the United States] Chris Evert

              	6-3, 6-1
            


            
              	1984

              	Wimbledon (5)

              	[image: Flag of the United States] Chris Evert

              	7-6, 6-2
            


            
              	1984

              	U.S. Open (2)

              	[image: Flag of the United States] Chris Evert

              	4-6, 6-4, 6-4
            


            
              	1985

              	Wimbledon (6)

              	[image: Flag of the United States] Chris Evert

              	4-6, 6-3, 6-2
            


            
              	1985

              	Australian Open (3)

              	[image: Flag of the United States] Chris Evert

              	6-2, 4-6, 6-2
            


            
              	1986

              	Wimbledon (7)

              	[image: Flag of the Czech Republic] Hana Mandlikov

              	7-6, 6-3
            


            
              	1986

              	U.S. Open (3)

              	[image: Flag of the Czech Republic] Helena Sukov

              	6-3, 6-2
            


            
              	1987

              	Wimbledon (8)

              	[image: Flag of Germany] Steffi Graf

              	7-5, 6-3
            


            
              	1987

              	U.S. Open (4)

              	[image: Flag of Germany] Steffi Graf

              	7-6, 6-1
            


            
              	1990

              	Wimbledon (9)

              	[image: Flag of the United States] Zina Garrison-Jackson

              	6-4, 6-1
            

          


          


          Runner-ups (14)


          
            
              	Year

              	Championship

              	Opponent in Final

              	Score in Final
            


            
              	1975

              	Australian Open

              	[image: Flag of Australia] Evonne Goolagong Cawley

              	6-3, 6-2
            


            
              	1975

              	French Open

              	[image: Flag of the United States] Chris Evert

              	2-6, 6-2, 6-1
            


            
              	1981

              	U.S. Open

              	[image: Flag of the United States] Tracy Austin

              	1-6, 7-6, 7-6
            


            
              	1982

              	Australian Open

              	[image: Flag of the United States] Chris Evert

              	6-3, 2-6, 6-3
            


            
              	1985

              	French Open

              	[image: Flag of the United States] Chris Evert

              	6-3, 6-7, 7-5
            


            
              	1985

              	U.S. Open

              	[image: Flag of the Czech Republic] Hana Mandlikov

              	7-6, 1-6, 7-6
            


            
              	1986

              	French Open

              	[image: Flag of the United States] Chris Evert

              	2-6, 6-3, 6-3
            


            
              	1987

              	Australian Open

              	[image: Flag of the Czech Republic] Hana Mandlikov

              	7-5, 7-6
            


            
              	1987

              	French Open

              	[image: Flag of Germany] Steffi Graf

              	6-4, 4-6, 8-6
            


            
              	1988

              	Wimbledon

              	[image: Flag of Germany] Steffi Graf

              	5-7, 6-2, 6-1
            


            
              	1989

              	Wimbledon

              	[image: Flag of Germany] Steffi Graf

              	6-2, 6-7, 6-1
            


            
              	1989

              	U.S. Open

              	[image: Flag of Germany] Steffi Graf

              	3-6, 7-5, 6-1
            


            
              	1991

              	U.S. Open

              	[image: Flag of Yugoslavia] Monica Seles

              	7-6, 6-1
            


            
              	1994

              	Wimbledon

              	[image: Flag of Spain] Conchita Martinez

              	6-4, 3-6, 6-3
            

          


          


          Performance timeline


          
            
              	Tournament

              	1973

              	1974

              	1975

              	1976

              	1977

              	1978

              	1979

              	1980

              	1981

              	1982

              	1983

              	1984

              	1985

              	1986

              	1987

              	1988

              	1989

              	1990

              	1991

              	1992

              	1993

              	1994

              	1995-2003

              	2004

              	Career SR
            


            
              	Australian Open

              	A

              	A

              	F

              	A

              	A / A

              	A

              	A

              	SF

              	W

              	F

              	W

              	SF

              	W

              	NH

              	F

              	SF

              	QF

              	A

              	A

              	A

              	A

              	A

              	A

              	A

              	3 / 10
            


            
              	French Open

              	QF

              	QF

              	F

              	A

              	A

              	A

              	A

              	A

              	QF

              	W

              	4R

              	W

              	F

              	F

              	F

              	4R

              	A

              	A

              	A

              	A

              	A

              	1R

              	A

              	1R

              	2 / 13
            


            
              	Wimbledon

              	3R

              	1R

              	QF

              	SF

              	QF

              	W

              	W

              	SF

              	SF

              	W

              	W

              	W

              	W

              	W

              	W

              	F

              	F

              	W

              	QF

              	SF

              	SF

              	F

              	A

              	2R

              	9 / 23
            


            
              	U.S. Open

              	1R

              	3R

              	SF

              	1R

              	SF

              	SF

              	SF

              	4R

              	F

              	QF

              	W

              	W

              	F

              	W

              	W

              	QF

              	F

              	4R

              	F

              	2R

              	4R

              	A

              	A

              	A

              	4 / 21
            


            
              	SR

              	0 / 3

              	0 / 3

              	0 / 4

              	0 / 2

              	0 / 2

              	1 / 2

              	1 / 2

              	0 / 3

              	1 / 4

              	2 / 4

              	3 / 4

              	3 / 4

              	2 / 4

              	2 / 3

              	2 / 4

              	0 / 4

              	0 / 3

              	1 / 2

              	0 / 2

              	0 / 2

              	0 / 2

              	0 / 2

              	0 / 0

              	0 / 2

              	18 / 67
            

          


          NH = tournament not held.


          A = did not participate in the tournament.


          SR = the ratio of the number of Grand Slam singles tournaments won to the number of those tournaments played.


          Note: The Australian Open was held twice in 1977, in January and December.


          


          Grand Slam doubles titles


          


          Women's doubles titles (31)


          Year Championship Partner
 1975 French Open (w/ Chris Evert)


          1976 Wimbledon (w/ Chris Evert)


          1977 U.S. Open (w/ Betty Stove)


          1978 U.S. Open (w/ Billie Jean King)


          1979 Wimbledon (w/ Billie Jean King)


          1980 U.S. Open (w/ Billie Jean King)


          1980 Australian Open ( Dec.) (w/ Betsy Nagelsen)


          1981 Wimbledon (w/ Pam Shriver)


          1982 French Open (w/ Pam Shriver)


          1982 Wimbledon (w/ Pam Shriver)


          1982 Australian Open (w/ Pam Shriver)


          1983 Wimbledon (w/ Pam Shriver)


          1983 U.S. Open (w/ Pam Shriver)


          1983 Australian Open (w/ Pam Shriver)


          1984 French Open (w/ Pam Shriver)


          1984 Wimbledon (w/ Pam Shriver)


          1984 U.S. Open (w/ Pam Shriver)


          1984 Australian Open (w/ Pam Shriver)


          1985 French Open (w/ Pam Shriver)


          1985 Australian Open (w/ Pam Shriver)


          1986 French Open (w/ Andrea Temesvari)


          1986 Wimbledon (w/ Pam Shriver)


          1986 U.S. Open (w/ Pam Shriver)


          1987 Australian Open ( Jan.) (w/ Pam Shriver)


          1987 French Open (w/ Pam Shriver)


          1987 U.S. Open (w/ Pam Shriver)


          1988 Australian Open (w/ Pam Shriver)


          1988 French Open (w/ Pam Shriver)


          1989 Australian Open (w/ Pam Shriver)


          1989 U.S. Open (w/ Hana Mandlikov)


          1990 U.S. Open (w/ Gigi Fernandez)


          


          Mixed doubles titles (10)


          Year Championship Partner


          1974 French Open (w/ Ivan Molina)


          1985 French Open (w/ Heinz Gunthardt)


          1985 Wimbledon (w/ Paul McNamee)


          1985 U.S. Open (w/ Heinz Gunthardt)


          1987 U.S. Open (w/ Emilio Sanchez)


          1993 Wimbledon (w/ Mark Woodforde)


          1995 Wimbledon (w/ Jonathan Stark)


          2003 Australian Open (w/ Leander Paes)


          2003 Wimbledon (w/Leander Paes)


          2006 U.S. Open (w/ Bob Bryan)


          


          Singles titles (167)


          
            	1974 - Orlando


            	1975 - Washington D.C., Boston, Denver, Charlotte


            	1976 - Houston, Sydney


            	1977 - Washington D.C., Houston, Minnesota, Detroit, Edinburgh, Charlotte


            	1978 - Wimbledon, Virginia Slims Championships, Washington, D.C., Houston, Los Angeles, Chicago, Seattle, Detroit, Kansas City, Eastbourne, Phoenix


            	1979 - Wimbledon, Avon Championships, Oakland, Houston, Dallas, Chicago, Richmond, Atlanta, Phoenix, Brighton


            	1980 - Colgate Series Championships, Kansas City, Chicago, Los Angeles, Oakland, Dallas, Amelia Island, Orlando, Montreal, Richmond, Tokyo


            	1981 - Australian Open, Avon Championships, Los Angeles, Cincinnati, Dallas, Chicago, Orlando, U.S. Indoors, Tampa, Tokyo [Lions Cup]


            	1982 - French Open, Wimbledon, Toyota Championships, Eastbourne, Canadian Open, Filderstadt, Washington, D.C., Seattle, Chicago, Kansas City, Dallas, Sydney, Hilton Head, Orlando, Brighton


            	1983 - Australian Open, Wimbledon, U.S. Open, Virginia Slims Championships, Eastbourne, Canadian Open, Tampa, Filderstadt, Tokyo [Lions Cup], Hilton Head, Washington, D.C., Houston, Chicago, Dallas, Orlando, Los Angeles


            	1984 (all in 74-match winning streak) - French Open, Wimbledon, U.S. Open, Virginia Slims Championships [March], Amelia Island, Eastbourne, U.S. Indoors, Sydney, Orlando, Newport, Mahwah, Fort Lauderdale, New Orleans


            	1985 - Australian Open, Wimbledon, Virginia Slims Championships [March], Miami, Eastbourne, Sydney, Washington, D.C., Houston, Dallas, Orlando, Fort Lauderdale, Brisbane


            	1986 - Wimbledon, U.S. Open, Virginia Slims Championships [March], Virginia Slims Championships [Nov], Eastbourne, Washington, D.C., Filderstadt, U.S. Indoors, Chicago, Dallas, Los Angeles, New Orleans, New England [Jan], New England [Nov]


            	1987 - Wimbledon, U.S. Open, Filderstadt, Chicago


            	1988 - Dallas, Oakland, Washington, D.C., New England, Chicago, Hilton Head, Amelia Island, Eastbourne, Filderstadt


            	1989 - Los Angeles, Dallas, New England, Sydney, Tokyo [Pan Pacific], Birmingham, Eastbourne, Canadian Open


            	1990 - Wimbledon, Chicago, Washington, D.C., Indian Wells, Hilton Head, Eastbourne


            	1991 - Chicago, Palm Springs, Birmingham, Eastbourne, Oakland


            	1992 - Chicago, U.S. Hardcourts, Los Angeles, Filderstadt


            	1993 - Tokyo [Pan Pacific], Paris Indoors, Eastbourne, Los Angeles, Oakland


            	1994 - Paris Indoors

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Martina_Navratilova"
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              	Rgion Martinique
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              	Unofficial region flag

              	Region logo
            


            
              	Location
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              	Administration
            


            
              	Capital

              	Fort-de-France
            


            
              	Regional President

              	Alfred Marie-Jeanne

              ( MIM) (since 1998)
            


            
              	Departments

              	Martinique
            


            
              	Arrondissements

              	4
            


            
              	Cantons

              	45
            


            
              	Communes

              	34
            


            
              	Statistics
            


            
              	Land area1

              	1,128 km
            


            
              	Population

              	(Ranked 24th)
            


            
              	- January 1, 2007 est.

              	401,000
            


            
              	- March 8, 1999 census

              	381,427
            


            
              	- Density (2007)

              	355/km
            


            
              	1 French Land Register data, which exclude lakes, ponds, and glaciers larger than 1 km (0.386 sq. mi. or 247 acres) as well as the estuaries of rivers

            


            
              	[image: France]
            

          


          Martinique is an island in the eastern Caribbean Sea, having a land area of 1,128 km. It is an overseas department of France. As with the other overseas departments, Martinique is also one of the twenty-six regions of France (being an overseas region) and an integral part of the Republic. As part of France, Martinique is part of the European Union, and its currency is the euro. Its official language is French, although almost all of its inhabitants also speak Antillean Creole (Crole Martiniquais). Martinique is pictured on all euro banknotes, on the reverse at the bottom of each note, right of the Greek  (EURO) next to the denomination.


          
            	Largest urban areas: Fort-de-France (134,727 inhabitants in 1999, 35% of Martinique's population), Le Lamentin (35,460 in 1999), Sainte-Marie (32,988 in 1999), Le Robert (31,905 in 1999)


            	Population: 381,427 inhabitants after the census of 1999 (359,572 en 1990), estimated 401,000 in January 2007.


            	Population density: 338 inhab./km (1999, estimated 354 in 2006)


            	Urban population: 42%


            	Life expectancy: 79 years (men) and 82 (women) (2000)


            	Official language: French


            	Principal religion: Roman Catholicism


            	GDP/inhab.: 19,050 in 2006, i.e. US$23,931 at 2006 market exchange rates


            	Total GDP: 7.65 billion in 2006, i.e. US$9.61 billion at 2006 market exchange rates


            	Exports: 606 million (2006)


            	Imports: 2,584 million (2006)


            	Principal suppliers: Metropolitan France, European Union, Latin America


            	Unemployment rate: 23% (2004, (without taking into account "non-declared" revenues). 26,3% in 2000).

          


          


          Politics


          The inhabitants of Martinique are French citizens with full political and legal rights.


          Martinique sends four deputies to the French National Assembly and two senators to the French Senate.


          
            [image: Coconut palm]

            
              Coconut palm
            

          


          
            [image: Map of Martinique]

            
              Map of Martinique
            

          


          


          Overview


          
            	Surface area: 1,130 km (length 75 km, width 35 km)


            	Status: overseas department since 19 March 1946, overseas region since 1982


            	Prefectorial office: Fort-de-France (a total of 34 habitations).

          


          


          History


          
            [image: Battle of Martinique in 1779 between France and Great Britain]

            
              Battle of Martinique in 1779 between France and Great Britain
            

          


          Before European colonization, Martinique was inhabited by at least two waves of amerindian settlements. Initially, Arawak tribes lived on the island, of which only traces were found. At the time of European colonization, the Carib Indians had taken over the island.


          The island was under Britain's command during the Seven Years' War from 1762 to 1763; during the French Revolutionary Wars from 1794 to 1802; and again during the Napoleonic wars from 1809 to 1814. The last British governor was General Sir Charles Wale.


          Napoleon's wife, Josphine, was born in Martinique to a family of the wealthy Creole elite. The ruins of the Habitation de la Pagerie where she spent her childhood can still be visited in Trois-Ilets, across the bay from Fort-de-France, the island's capital.


          During the French Revolution, severe conflicts rapidly broke out, developing into civil war. In 1789, a slave rebellion was put down. The following year open war broke out when monarchists, who wanted freedom from revolutionary France, massacred troops faithful to the Parisian revolutionary government. The royalist faction gained the upper hand in 1791 and declared the independence of Martinique followed by refusal to grant rights to the free people of colour. In 1793, the republican-Parisian faction gained support from the revolutionary government in Saint Lucia, which prompted the monarchists to invite British occupation in 1794.


          Slavery was banned in 1848. People from India and China were brought to work the sugar cane plantations.


          Mount Pele erupted in 1902, killing 26,000 to 36,000 people and destroying Saint-Pierre.


          During World War II the island was controlled by the Vichy regime from 1940-1943; later it was under the Free French Forces.


          An important role in the independence movement was played by Aim Csaire (June 26, 1913  April 17, 2008), a famous poet and essayist. Martinique was the home of Frantz Fanon ( July 20, 1925  December 6, 1961), an author, essayist, psychoanalyst, and anti-colonialist revolutionary, who was strongly influenced by Csaire.


          On November 29, 2007, Martinique experienced an earthquake registering a magnitude of 7.4.


          


          Subdivisions


          


          Environment


          
            [image: Tropical forest near Fond St-Denis]

            
              Tropical forest near Fond St-Denis
            

          


          
            [image: Les Salines, wide sand beach at the southern end of the island]

            
              Les Salines, wide sand beach at the southern end of the island
            

          


          The north of the island is mountainous and lushly forested. It features 4 ensembles of dramatic pitons and mornes: the Piton Conil on the extreme North, which dominates the Dominica Channel, the Mount Pelee, an active volcano, the Morne Jacob, and the Pitons du Carbet, an ensemble of 5 beautifully shaped, rainforest covered extinct volcanoes dominating the Bay of Fort de France at 1,196 meters. The most dominating of the island's many beautiful mountains, with 1397 meters, is the infamous volcano Mount Pele. The volcanic ash has created beautiful grey and black sand beaches in the north (in particular between Anse Ceron and Anse des Gallets), contrasting markedly from the white sands of Les Salines in the south.


          The south is more easily traversed, though it still features some impressive geographic features. Because it is easier to travel and because of the many beautiful beaches and food throuout this region, the south receives the bulk of the tourist traffic. The beaches from Pointe de Bout, through Diamant (which features right off the coast the beautiful Roche de Diamant), St. Luce, the town of St. Anne all the way down to Les Salines are very popular.


          


          Demographics


          


          Historical population


          
            
              Historical population
            

            
              	1700

              estimate

              	1738

              estimate

              	1848

              estimate

              	1869

              estimate

              	1873

              estimate

              	1878

              estimate

              	1883

              estimate

              	1888

              estimate

              	1893

              estimate
            


            
              	24,000

              	74,000

              	120,400

              	152,925

              	157,805

              	162,861

              	167,119

              	175,863

              	189,599
            


            
              	1900

              estimate

              	1954

              census

              	1961

              census

              	1967

              census

              	1974

              census

              	1982

              census

              	1990

              census

              	1999

              census

              	2007

              estimate
            


            
              	203,781

              	239,130

              	292,062

              	320,030

              	324,832

              	328,566

              	359,572

              	381,427

              	401,000
            


            
              	Official figures from past censuses and INSEE estimates.
            

          


          


          Culture


          As an overseas dpartement of France, Martinique's culture blends French and Caribbean influences. The city of Saint-Pierre (destroyed by a volcanic eruption of Mount Pele), was often referred to as the Paris of the Lesser Antilles. Following traditional French custom, many businesses close at midday, then reopen later in the afternoon. The official language is French, although many Martinicans speak Martinican Creole, a subdivision of Antillean Creole virtually identical to the varieties spoken in neighbouring British-speaking islands of Saint Lucia and Dominica. Mostly based on French, Martinique's creole also incorporates a few elements of English, Spanish, Portuguese, and African languages. Originally passed down through oral storytelling traditions, it continues to be used more often in speech than in writing. Its use is predominant within friends and the family cell. Though it is normally not to be used in professional situations, it is being increasingly used in the media and by politicians as a way to redeem national identity and by fear from a complete cultural assimilation by mainland France.


          Most of Martinique's population is descended from African slaves brought to work on sugar plantations during the colonial era, generally mixed with some French, Amerindian, Indian (Tamil), Lebanese or Chinese elements. Between 5 to 10% of the population is of Eastern Indian (Tamil) origin. The island also boasts a small Syro-Lebanese community, a small but increasing Chinese community, and the "Beke" community, White descendants from the first French and British settlers, which still dominate parts of the Agricultural and Trade sectors. The Beke people (which total around 5,000 people in the island, most of them of aristocratic origin) generally live in mansions on the Atlantic coast of the island (mostly in the Franois - Cap Est district). In addition to the island population, the island hosts a metropolitan French community, most of which lives on the island on a temporary basis (generally from 3 to 5 years).


          There is an estimated 250.000 people of martinican origin living in mainland France, most of them in the Parisian region.


          Today, the island enjoys a higher standard of living than most other Caribbean countries. The finest French products are easily available, from Chanel fashions to Limoges porcelain. Studying in the mtropole is common for young adults. For the rest of the French, Martinique has been a vacation hotspot for many years, attracting both upper-class and more budget-conscious travelers.


          Martinique has a hybrid cuisine, mixing elements of French, African, and Asian traditions. One of its most famous dishes is the Colombo, a unique curry of chicken(curry chicken), meat or fish with vegetables, spiced with a distinctive masala of Bengali or Tamil origins, acidulated with tamarind and often containing wine, coconut milk, and rum. There is also a strong tradition of crole desserts and cakes, often employing pineapple, rum, and a wide range of local ingredients.


          


          Martinique in Popular Culture


          
            	Martinique was the main setting of the 1944 film To Have and Have Not starring Humphrey Bogart and Lauren Bacall.


            	The island is mentioned in the song Uffington wassail by Half Man Half Biscuit.


            	In the gothic soap opera Dark Shadows, the characters of Angelique Bouchard Collins, Josette du Pres, and her family are from Martinique.


            	Martinique was also featured in the 1999 remake of " The Thomas Crown Affair," and in the movie " Sugar Cane Alley".


            	It is also mentioned in the Beach Boys hit " Kokomo" with the line "To Martinique, that Montserrat mystique"

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Martinique"
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              	Martin Luther
            


            
              	
                [image: ]


                
                  Luther in 1529 by Lucas Cranach
                

              
            


            
              	Born

              	November 10, 1483(1483-11-10)

              Eisleben, Holy Roman Empire
            


            
              	Died

              	February 18, 1546 (aged62)

              Eisleben, Holy Roman Empire
            


            
              	Occupation

              	Theologian, priest
            


            
              	Religious beliefs

              	Lutheran formerly Roman Catholic
            


            
              	Spouse(s)

              	Katharina von Bora
            


            
              	Children

              	Hans, Elizabeth, Magdalena, Martin, Paul, Margarethe
            


            
              	Parents

              	Hans and Margarethe Luther (ne Lindemann)
            


            
              	
                Signature

                [image: ]

              
            

          


          Martin Luther ( November 10, 1483 February 18, 1546) was a German monk, theologian, university professor, Father of Protestantism, and church reformer whose ideas influenced the Protestant Reformation and changed the course of Western civilization.


          Luther's theology challenged the authority of the papacy by holding that the Bible is the only infallible source of religious authority and that all baptized Christians under Jesus are a universal priesthood. According to Luther, salvation is a free gift of God, received only by true repentance and faith in Jesus as the Messiah, a faith given by God and unmediated by the church.


          Luther's confrontation with the Holy Roman Emperor, Charles V, at the Diet of Worms over freedom of conscience in 1521 and his refusal to submit to the authority of the Emperor resulted in his being declared an outlaw of the state as he had been excommunicated from the Roman Catholic Church.


          His translation of the Bible into the vernacular made the Scriptures more accessible to ordinary people, and had a tremendous political impact on the church and on German culture. It furthered the development of a standard version of the German language, added several principles to the art of translation, and influenced the translation of the English King James Bible. His hymns inspired the development of congregational singing within Christianity. His marriage to Katharina von Bora set a model for the practice of clerical marriage within Protestantism.


          Much scholarly debate has concentrated on Luther's writings about the Jews. His statements that Jews' homes should be destroyed, their synagogues burned, money confiscated and liberty curtailed were revived and used in propaganda by the Nazis in 193345. As a result of this and his revolutionary theological views, his legacy remains controversial.


          


          Early life and the development of his ideas


          


          Birth and education


          
            [image: Luther's father, Hans, by Lucas Cranach the Elder]

            
              Luther's father, Hans, by Lucas Cranach the Elder
            

          


          
            [image: Luther's mother, Margarethe, also by Cranach]

            
              Luther's mother, Margarethe, also by Cranach
            

          


          Martin Luther was born to Hans Luder (or Ludher, later Luther) and his wife Margarethe (ne Lindemann) on November 10, 1483 in Eisleben, Germany, then part of the Holy Roman Empire. He was baptized the next morning on the feast day of St. Martin of Tours. His family moved to Mansfeld in 1484, where his father was a leaseholder of copper mines and smelters, and served as one of four citizen representatives on the local council. Martin Marty describes Luther's mother as a hard-working woman of "trading-class stock and middling means," and notes that Luther's enemies would later wrongly describe her as a whore and bath attendant. He had several brothers and sisters, and is known to have been close to one of them, Jacob.


          Hans Luther was ambitious for himself and his family, and was determined to see Martin, his eldest son, become a lawyer. He sent Martin to Latin schools in Mansfeld, then Magdeburg in 1497, where he attended a school operated by a lay group called the Brethren of the Common Life, and Eisenach in 1498. The three schools focused on the so-called " trivium": grammar, rhetoric, and logic. Luther later compared his education there to purgatory and hell.


          In 1501, at the age of seventeen, he entered the University of Erfurt  which he later described as a beerhouse and whorehouse,  which saw him awakened at four every morning for what has been described as "a day of rote learning and often wearying spiritual exercises." He received his master's degree in 1505.


          In accordance with his father's wishes, he enrolled in law school at the same university that year, but dropped out almost immediately, believing that law represented uncertainty. Luther sought assurances about life, and was drawn to theology and philosophy, expressing particular interest in Aristotle, William of Ockham, and Gabriel Biel. He was deeply influenced by two tutors, Bartholomus Arnoldi von Usingen and Jodocus Trutfetter, who taught him to be suspicious of even the greatest thinkers, and to test everything himself by experience. Philosophy proved to be unsatisfying, offering assurance about the use of reason, but none about the importance, for Luther, of loving God. Reason could not lead men to God, he felt, and he developed a love-hate relationship with Aristotle over the latter's emphasis on reason. For Luther, reason could be used to question men and institutions, but not God. Human beings could learn about God only through divine revelation, he believed, and Scripture therefore became increasingly important to him.


          He decided to leave his studies and become a monk, later attributing his decision to an experience during a thunderstorm on July 2, 1505. A lightning bolt struck near him as he was returning to university after a trip home. Later telling his father he was terrified of death and divine judgment, he cried out, "Help! Saint Anna, I will become a monk!" He came to view his cry for help as a vow he could never break.


          He left law school, sold his books, and entered a closed Augustinian friary in Erfurt on July 17, 1505. One friend blamed the decision on Luther's sadness over the deaths of two friends. Luther himself seemed saddened by the move, telling those who attended a farewell supper then walked him to the door of the Black Cloister, "This day you see me, and then, not ever again." His father was furious over what he saw as a waste of Luther's education.


          


          Monastic and academic life
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          Luther dedicated himself to monastic life, devoting himself to fasts, long hours in prayer, pilgrimage, and frequent confession. Luther tried to please God through this dedication, but it only increased his awareness of his own sinfulness. He would later remark, "If anyone could have gained heaven as a monk, then I would indeed have been among them." Luther described this period of his life as one of deep spiritual despair. He said, "I lost touch with Christ the Savior and Comforter, and made of him the jailor and hangman of my poor soul."


          Johann von Staupitz, his superior, concluded that Luther needed more work to distract him from excessive introspection and ordered him to pursue an academic career. In 1507, he was ordained to the priesthood, and in 1508 began teaching theology at the University of Wittenberg. He received a Bachelor's degree in Biblical studies on March 9, 1508, and another Bachelor's degree in the Sentences by Peter Lombard in 1509. On October 19, 1512, he was awarded his Doctor of Theology and, on October 21, 1512, was received into the senate of the theological faculty of the University of Wittenberg, having been called to the position of Doctor in Bible. He spent the rest of his career in this position at the University of Wittenberg.


          


          Indulgences, controversy and the start of the Reformation
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          In 1516-17, Johann Tetzel, a Dominican friar and papal commissioner for indulgences, was sent to Germany by the Roman Catholic Church to sell indulgences to raise money to rebuild St Peter's Basilica in Rome. Roman Catholic theology stated that faith alone, whether fiduciary or dogmatic, cannot justify man; and that only such faith as is active in charity and good works (fides caritate formata) can justify man. These good works could be obtained by donating money to the church.


          On October 31, 1517, Luther wrote to Albrecht, Archbishop of Mainz and Magdeburg, protesting the sale of indulgences. He enclosed in his letter a copy of his "Disputation of Martin Luther on the Power and Efficacy of Indulgences," which came to be known as The 95 Theses. Hans Hillerbrand writes that Luther had no intention of confronting the church, but saw his disputation as a scholarly objection to church practices, and the tone of the writing is accordingly "searching, rather than doctrinaire." Hillerbrand writes that there is nevertheless an undercurrent of challenge in several of the theses, particularly in Thesis 86, which asks: "Why does the pope, whose wealth today is greater than the wealth of the richest Crassus, build the basilica of St. Peter with the money of poor believers rather than with his own money?"


          Luther objected to a saying attributed to Johann Tetzel that "As soon as the coin in the coffer rings, the soul from purgatory springs," insisting that, since forgiveness was God's alone to grant, those who claimed that indulgences absolved buyers from all punishments and granted them salvation were in error. Christians, he said, must not slacken in following Christ on account of such false assurances.


          According to Philipp Melanchthon, writing in 1546, Luther nailed a copy of the 95 Theses to the door of the Castle Church in Wittenberg that same day  church doors acting as the bulletin boards of his time  an event now seen as sparking the Protestant Reformation, and celebrated every October 31 as Reformation Day. Some scholars have questioned the accuracy of Melanchthon's account, noting that no contemporaneous evidence exists for it. Others have countered that no such evidence is necessary, because this was the customary way of advertising an event on a university campus in Luther's day.


          The 95 Theses were quickly translated from Latin into German, printed, and widely copied, making the controversy one of the first in history to be aided by the printing press. Within two weeks, the theses had spread throughout Germany; within two months throughout Europe.


          


          Justification by faith


          From 1510 to 1520, Luther lectured on the Psalms, the books of Hebrews, Romans, and Galatians. As he studied these portions of the Bible, he came to view the use of terms such as penance and righteousness by the Roman Catholic Church in new ways. He became convinced that the church was corrupt in their ways and had lost sight of what he saw as several of the central truths of Christianity, the most important of which, for Luther, was the doctrine of justification  God's act of declaring a sinner righteous  by faith alone through God's grace. He began to teach that salvation or redemption is a gift of God's grace, attainable only through faith in Jesus as the messiah.


          
            This one and firm rock, which we call the doctrine of justification," he wrote, "is the chief article of the whole Christian doctrine, which comprehends the understanding of all godliness.

          


          Luther came to understand justification as entirely the work of God. Against the teaching of his day that the righteous acts of believers are performed in cooperation with God, Luther wrote that Christians receive such righteousness entirely from outside themselves; that righteousness not only comes from Christ but actually is the righteousness of Christ, imputed to Christians (rather than infused into them) through faith. "That is why faith alone makes someone just and fulfills the law," he wrote. "Faith is that which brings the Holy Spirit through the merits of Christ." Faith, for Luther, was a gift from God. He explained his concept of "justification" in the Smalcald Articles:


          
            The first and chief article is this: Jesus Christ, our God and Lord, died for our sins and was raised again for our justification (Romans 3:24-25). He alone is the Lamb of God who takes away the sins of the world ( John 1:29), and God has laid on Him the iniquity of us all ( Isaiah 53:6). All have sinned and are justified freely, without their own works and merits, by His grace, through the redemption that is in Christ Jesus, in His blood (Romans 3:23-25). This is necessary to believe. This cannot be otherwise acquired or grasped by any work, law or merit. Therefore, it is clear and certain that this faith alone justifies us... Nothing of this article can be yielded or surrendered, even though heaven and earth and everything else falls ( Mark 13:31).

          


          


          Response of the papacy
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          In contrast to the speed with which the theses were distributed, the response of the papacy was painstakingly slow.


          Cardinal Albrecht of Hohenzollern, Archbishop of Mainz and Magdeburg, with the consent of Pope Leo X, was using part of the indulgence income to pay his bribery debts, and did not reply to Luthers letter; instead, he had the theses checked for heresy and forwarded to Rome.


          Leo responded over the next three years, "with great care as is proper," by deploying a series of papal theologians and envoys against Luther. Perhaps he hoped the matter would die down of its own accord, because in 1518 he dismissed Luther as "a drunken German" who "when sober will change his mind".


          


          Widening breach


          Luther's writings circulated widely, reaching France, England, and Italy as early as 1519, and students thronged to Wittenberg to hear him speak. He published a short commentary on Galatians and his Work on the Psalms. At the same time, he received deputations from Italy and from the Utraquists of Bohemia; Ulrich von Hutten and Franz von Sickingen offered to place Luther under their protection.


          This period of Luther's career was one of his most creative and productive. Three of his best known works were published in 1520: To the Christian Nobility of the German Nation, On the Babylonian Captivity of the Church, and On the Freedom of a Christian.


          Finally on May 30th in 1519 when the Pope demanded an explanation, Luther wrote a summary and explanation of his theses to the Pope. While the Pope may have conceded some of the points, he did not like the challenge to his authority so he summoned Luther to Rome to answer these. At that point Frederick the Wise, the Saxon Elector, intervened. He did not want one of his subjects to be sent to Rome to be judged by Italians so he prevailed on the Holy Roman Emperor Charles V who needed his support to arrange a compromise.


          An arrangement was effected, however, whereby that summons was cancelled, and Luther went to Augsburg in October 1518 to meet the papal legate, Cardinal Thomas Cajetan. The argument was long but nothing was resolved.


          


          Excommunication
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          On June 15, 1520, the Pope warned Luther with the papal bull (edict) Exsurge Domine that he risked excommunication unless he recanted 41 sentences drawn from his writings, including the 95 Theses, within 60 days.


          That autumn, Johann Eck proclaimed the bull in Meissen and other towns. Karl von Miltitz, a papal nuncio, attempted to broker a solution, but Luther, who had sent the Pope a copy of On the Freedom of a Christian in October, publicly set fire to the bull and decretals at Wittenberg on December 10, 1520, an act he defended in Why the Pope and his Recent Book are Burned and Assertions Concerning All Articles.


          As a consequence, Luther was excommunicated by Leo X on January 3, 1521, in the bull Decet Romanum Pontificem.



          


          Exile


          


          Diet of Worms
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          The enforcement of the ban on the 41 sentences fell to the secular authorities. On April 18, 1521, Luther appeared as ordered before the Diet of Worms (Reichstag zu Worms). This was a general assembly (a diet, pronounced dee-et) of the estates of the Holy Roman Empire that took place in Worms (pronounced with the W as a V: Vorms), a town on the Rhine. It was conducted from January 28 to May 25, 1521, with Emperor Charles V presiding. Prince Frederick III, Elector of Saxony, obtained an agreement that Luther would be promised safe passage to and from the meeting.


          Johann Eck, speaking on behalf of the Empire as assistant of the Archbishop of Trier, presented Luther with copies of his writings laid out on a table, and asked him if the books were his, and whether he stood by their contents. He confirmed he was the author, but requested time to think about the answer to the second question. He prayed, consulted friends, and gave his response the next day: "Unless I shall be convinced by the testimonies of the Scriptures or by clear reason... I neither can nor will make any retraction, since it is neither safe nor honourable to act against conscience." He is also famously said to have added: "Hier stehe ich. Ich kann nicht anders. Gott helfe mir. Amen." ("Here I stand. I can do no other. God help me. Amen."). This description of the declaration may be apocryphal, as only the last four words appear in contemporaneous accounts.


          Over the next five days, private conferences were held to determine Luther's fate. The Emperor presented the final draft of the Edict of Worms on May 25, 1521, declaring Luther an outlaw, banning his literature, and requiring his arrest: "We want him to be apprehended and punished as a notorious heretic". It also made it a crime for anyone in Germany to give Luther food or shelter. It permitted anyone to kill Luther without legal consequence. The Edict was a divisive move that distressed more moderate men, in particular Desiderius Erasmus.


          


          Exile at Wartburg Castle
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          The apprehension of Luther was the last thing Frederick III, Elector of Saxony wanted, so he had him discreetly intercepted on his way home by masked horsemen and escorted to the security of the Wartburg Castle at Eisenach, where Luther grew a beard and lived incognito for nearly eleven months, pretending to be a knight called Junker Jrg.


          During his stay at Wartburg (May 1521-March 1522), which he referred to as "my Patmos", Luther translated the New Testament from Greek into German, and poured out doctrinal and polemical writings, including in October a renewed attack on Archbishop Albrecht of Mainz, whom he shamed into halting the sale of indulgences in his episcopates, and a "Refutation of the argument of Latomus," in which he expounded the principle of justification to a philosopher from Louvain. In a letter to Melanchthon of 1 August 1521, he wrote:



          
             let your sins be strong, but let your trust in Christ be stronger, and rejoice in Christ who is the victor over sin, death, and the world. We will commit sins while we are here, for this life is not a place where justice resides.

          


          
            [image: The room in Wartburg where Luther translated the New Testament into German. There is an original first edition of the translation under the case on the desk.]

            
              The room in Wartburg where Luther translated the New Testament into German. There is an original first edition of the translation under the case on the desk.
            

          


          In On the Abrogation of the Private Mass, in the summer of 1521, Luther widened his target from individual pieties like indulgences and pilgrimages to doctrines at the heart of Church practices. His essay Concerning Confession rejected the Roman Catholic Church's requirement of confession, although he affirmed the value of private confession and absolution. In the introduction to his New Testament  published in September 1522 and selling 5,000 copies in two months  he explained that good works spring from faith; they do not produce it.


          In Wittenberg, Andreas Karlstadt, later supported by the ex-Augustinian Gabriel Zwilling, enacted a divisive programme of reform which exceeded anything envisaged by Luther and provoked disturbances, including a revolt by the Augustinian monks against their prior, the smashing of statues and images in churches, and denunciations of the magistracy. After secretly visiting Wittenberg in early December 1521, Luther wrote A Sincere Admonition by Martin Luther to All Christians to Guard Against Insurrection and Rebellion; but Wittenberg became more volatile after Christmas when a band of visionary zealots, the so-called Zwickau prophets, arrived preaching the equality of man, adult baptism, Christs imminent return, and other revolutionary doctrines. Luther decided it was time to act.


          


          Return to Wittenberg


          Around Christmas 1521, Anabaptists from Zwickau entered Wittenberg and caused considerable civil unrest. Thoroughly opposed to their radical views and fearful of their results, Luther secretly returned to Wittenberg on March 6, 1522. "During my absence," he wrote to the Elector, "Satan has entered my sheepfold, and committed ravages which I cannot repair by writing, but only by my personal presence and living word." Years later, Luther named his first and only daughter - Jamie Wittenberg- after the city.


          For eight days in Lent, beginning on March 9, Invocavit Sunday, and concluding the following Sunday, Luther preached eight sermons, which became known as the "Invocavit Sermons." In these sermons, he hammered home the primacy of core Christian values such as love, patience, charity, and freedom, and reminded the citizens to trust God's word rather than violence to bring about necessary change.


          
            Do you know what the Devil thinks when he sees men use violence to propagate the gospel? He sits with folded arms behind the fire of hell, and says with malignant looks and frightful grin: "Ah, how wise these madmen are to play my game! Let them go on; I shall reap the benefit. I delight in it." But when he sees the Word running and contending alone on the battle-field, then he shudders and shakes for fear.

          


          The effect of Luthers intervention was instantaneous. After the sixth sermon, Jerome Schurf wrote to the elector: "Oh, what joy has Dr. Martins return spread among us! His words, through divine mercy, are bringing back every day misguided people into the way of the truth."


          Luther next set about reversing or softening some of the new church practices and worked alongside the authorities to restore public order, signaling his reinvention as a conservative force within the Reformation. After banishing the Zwickau prophets, who abused him as a new pope, he now faced a battle not only against the corrupt and distorted practices of the established Church but against those on his own side who threatened the new order by fomenting social unrest and even violence.


          


          Marriage and family
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          On the evening of June 13, 1525, Luther married Katharina von Bora, one of a group of 12 nuns he had helped escape from the Nimbschen Cistercian convent in April 1523, arranging for them to be smuggled out in herring barrels. "Suddenly, and while I was occupied with far different thoughts," he wrote to his friend Link, "the Lord has plunged me into marriage." Katharina was twenty-six years old, Luther forty-two.


          A few priests and former monks had already married, including Andreas Karlstadt and Justus Jonas, but Luthers marriage set the seal of approval on clerical marriage. He had long condemned vows of celibacy on biblical grounds, but his decision to marry surprised many, not least Melanchthon, who called it reckless. Luther had written to Spalatin on November 30, 1524, "I shall never take a wife, as I feel at present. Not that I am insensible to my flesh or sex (for I am neither wood nor stone); but my mind is averse to wedlock because I daily expect the death of a heretic." Melanchthon reveals in a letter that prior to his marriage, Luther had been living on the plainest food, and that his mildewed bed was not properly made for months at a time.


          Luther and Katharina moved into a former monastery "The Black Cloister," a wedding present from the new elector John Frederick, and embarked upon what appears to have been a happy and successful marriage. Between bearing six children, Katharina, whose judgement Luther respected, helped earn the couple a living by farming the land and taking in boarders. Luther confided to Stiefel on August 11, 1526: "Catharina, my dear rib... is, thanks to God, gentle, obedient, compliant in all things, beyond my hopes. I would not exchange my poverty for the wealth of Croesus."


          By the time of Katharina's death, the surviving of the five Luther children were adults. Hans studied law and became a court advisor. Martin studied theology, but never had a regular pastoral call. Paul became a physician. He fathered six children, and the male line of the Luther family continued through him to John Ernest Luther, ending in 1759. Margaretha Luther, born in Wittenberg on December 17, 1534, married into a noble and wealthy Prussian family, to Georg von Kunheim ( Wehlau, July 1, 1523  Mhlhausen, October 18, 1611, the son of Georg von Kunheim (1480  1543) and wife Margarethe, Truchsessin von Wetzhausen (1490  1527) but died in Mhlhausen in 1570 at the age of thirty-six. However, her descendants have continued to the present, and include President Paul von Hindenburg, the Counts zu Eulenburg, and Princes zu Eulenburg und Hertefeld.


          


          Peasants' War
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          Despite his victory in Wittenberg, Luther was unable to stifle radicalism further afield. Preachers such as Zwickau prophet Nicholas Storch and Thomas Mntzer  whose rallying cry was "let not your sword grow cold from blood"  helped instigate the Peasants' War in 1524, during which many atrocities were committed, often in Luther's name. This war was being pursued by the peasantry in order to establish a classless society with shared goods. In 1525, Mntzer eventually succeeded in establishing a short-lived communist theocracy.


          There had been revolts by the peasantry on a smaller scale since the 15th century; many of the peasants now believed that Luther's attack on the Church and the hierarchy meant that the reformers would support an attack on the upper classes in general, because of the close ties between the secular princes and the princes of the Church. Revolts broke out in Swabia, Franconia, and Thuringia in 1524, gaining support from disaffected nobles too, many of whom were in debt. Gaining momentum and a new leader in Thomas Mntzer, the revolts turned into war.


          Luther sympathized with the peasants' grievances, as he showed in his response to the Twelve Articles of the Black Forest in May 1525, but he reminded them to obey the temporal authorities and became enraged at the widespread burning of convents, monasteries, bishops palaces, and libraries. In Against the Murderous, Thieving Hordes of Peasants (1525), he explained the Gospel teaching on wealth, condemned the violence as the devil's work, and called for the nobility to put down the rebels like mad dogs:


          
            Therefore let everyone who can, smite, slay, and stab, secretly or openly, remembering that nothing can be more poisonous, hurtful, or devilish than a rebel ... For baptism does not make men free in body and property, but in soul; and the gospel does not make goods common, except in the case of those who, of their own free will, do what the apostles and disciples did in Acts 4 [:3237]. They did not demand, as do our insane peasants in their raging, that the goods of othersof Pilate and Herodshould be common, but only their own goods. Our peasants, however, want to make the goods of other men common, and keep their own for themselves. Fine Christians they are! I think there is not a devil left in hell; they have all gone into the peasants. Their raving has gone beyond all measure.

          


          In Against the Murderous, Thieving Hordes of Peasants Luther opposed the peasant movement for three reasons. First, instead of conducting themselves appropriately by lawfully submitting to the secular government, the peasants chose to resort to violence, therefore failing to heed Christ's counsel to "Render unto Caesar the things that are Caesar's." Second, due to the peasant's violent actions of rebelling, robbing, and plundering, Luther explained that they were "outside the law of God and Empire," therefore meriting "death in body and soul, if only as highwaymen and murderers." Lastly, Luther presented how the peasants "cloak this terrible and horrible sin with the Gospel" and call themselves "Christian brethren," sins which Luther considered utter blasphemy.


          Without Luther's backing for the uprising, many rebels laid down their weapons; others felt betrayed. Their defeat by the Swabian League at the Battle of Frankenhausen on May 25, 1525, followed by Mntzers execution, brought the revolutionary stage of the Reformation to a close. Thereafter, radicalism found a refuge in the anabaptist movement, while Luther's Reformation flourished under the wing of the secular powers.


          


          Catechisms
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          In 1528, Luther visited parishes and schools in Saxony to determine the quality of pastoral care and Christian education. He wrote in the preface to The Small Catechism: "Mercy! Good God! what manifold misery I beheld! The common people, especially in the villages, have no knowledge whatever of Christian doctrine, and, alas! many pastors are altogether incapable and incompetent to teach."


          In response, he prepared the Small Catechism and Large Catechism, instructional and devotional material on the Ten Commandments, the Apostles' Creed, the Lord's Prayer, baptism, confession and absolution, and the Lord's Supper. The Small Catechism was supposed to be read by the people themselves, and the Large Catechism by the pastors; both remain popular instructional materials among Lutherans. Luther, who was modest about the publishing of his collected works, thought his catechisms were one of two works he would not be embarrassed to call his own: "Regarding the plan to collect my writings in volumes, I am quite cool and not at all eager about it because, roused by a Saturnian hunger, I would rather see them all devoured. For I acknowledge none of them to be really a book of mine, except perhaps the one Bondage of the Will and the Catechism."


          


          Luther's translation of the Bible
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          Luther translated the Bible from Greek into German to make it more accessible to ordinary people, a task he began alone in 1521 during his stay in the Wartburg castle. He was not the first translator of it into German, but he was by far the greatest, according to Philip Shaff, who writes that, had Luther done nothing but this, he would remain one of the "greatest benefactors of the German-speaking race."


          His translation of The New Testament was published in September 1522 and, in collaboration with Johannes Bugenhagen, Justus Jonas, Caspar Creuziger, Philipp Melanchthon, Matthus Aurogallus, and George Rrer, the Old and New Testaments together in 1534. He worked on refining the translation for the rest of his life.


          The Luther Bible contributed to the emergence of the modern German language and is regarded as a landmark in German literature. The 1534 edition was influential on William Tyndale's translation, a precursor of the King James Bible. Philip Schaff, the 19th century theologian, said of the work:


          
            The richest fruit of Luther's leisure in the Wartburg, and the most important and useful work of his whole life, is the translation of the New Testament, by which he brought the teaching and example of Christ and the Apostles to the mind and heart of the Germans in life-like reproduction. It was a republication of the gospel. He made the Bible the people's book in the church, school and home.

          


          


          Liturgy and church government
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          Luther's German Mass of 1526 provided for weekday services and for catechetical instruction. He strongly objected to making a new law of the forms and urged the retention of other good liturgies. While advocating Christian liberty in liturgical matters, he also spoke out in favour of maintaining and establishing liturgical uniformity among those sharing the same faith in a given area.


          He saw in liturgical uniformity a fitting outward expression of unity in the faith, while in liturgical variation, an indication of possible doctrinal variation. He did not consider liturgical change a virtue, especially when it might be made by individual Christians or congregations: he was content to conserve and reform what the Church had inherited from the past. He eliminated and condemned those parts of the Roman Catholic Mass that taught that the Eucharist was a propitiatory sacrifice and the body and blood of Christ by transubstantiation, but retained the use of historic liturgical forms and customs.


          


          Eucharist controversy


          
            [image: Statue of Martin Luther outside the St. Mary's Church, Berlin.]

            
              Statue of Martin Luther outside the St. Mary's Church, Berlin.
            

          


          Luther's views on the Eucharist  the sacrament of the Lord's Supper  were put to the test in October 1529 at the Marburg Colloquy, an assembly of Protestant theologians gathered by Philip I, Landgrave of Hesse, to establish doctrinal unity in the emerging Protestant states. Agreement was achieved on most points, the exception being the nature of the Eucharist, an issue crucial to Luther.


          The theologians, including Zwingli, Andreas Karlstadt, Leo Jud, and Johannes Oecolampadius, differed on the significance of the words spoken by Jesus at the Last Supper: "This is my body which is for you," "This cup is the new covenant in my blood" ( 1 Corinthians 11:2326). Luther insisted on the Real Presence of the body and blood of Christ in the consecrated bread and wine, but the other theologians believed God to be only symbolically present: Zwingli, for example, denied Jesus's ability to be in more than one place at a time. But Luther, who affirmed the doctrine of Hypostatic Union, that Jesus is both man and God, was clear:


          
            For I do not want to deny in any way that Gods power is able to make a body be simultaneously in many places, even in a corporeal and circumscribed manner. For who wants to try to prove that God is unable to do that? Who has seen the limits of his power?

          


          Even more forcefully, Luther expressed his belief in the real presence in a letter to the Christians in Strassburg, Dec. 15, 1524:


          
            This much I confess: if Dr Karlstadt or any one else could have convinced me five years ago that there was nothing but bread and wine in the sacrament, he would have rendered me a great service. I have undergone great temptations, and struggled and striven to get free of this because I saw clearly that with this I could have given the severest blow to popery. [...] But I am bound; I cannot get free of it; the text is too strong, and cannot be wrested from its sense by words.

          


          Despite these disagreements on the Eucharist, the Marburg Colloquy paved the way for the signing in 1530 of the Augsburg Confession, and for the formation of the Schmalkaldic League the following year by leading Protestant nobles such as Philip of Hesse, John Frederick of Saxony, and Georg, Margrave of Brandenburg-Ansbach. According to Luther, agreement in the faith was not necessary prior to entering political alliances. Nevertheless, interpretations of the Eucharist differ among Protestants to this day.



          


          Augsburg Confession
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          Charles V, the Holy Roman Emperor, convened an Imperial Diet in Augsburg in 1530 with the goal of uniting the empire against the Ottoman Turks, who had besieged Vienna the previous autumn.


          To achieve unity, Charles required a resolution of the religious controversies in his realm. Luther, still under the Imperial Ban, was left behind at the Coburg fortress while his elector and colleagues from Wittenberg attended the diet. The Augsburg Confession, a summary of the Lutheran faith authored by Philipp Melanchthon but influenced by Luther, was read aloud to the emperor. It was the first Lutheran confession included in the Book of Concord of 1580, and is regarded as the principal confession of the Lutheran Church.



          


          Philip of Hesse controversy


          In 1539, Luther became involved in controversy surrounding the bigamy of Philip I, Landgrave of Hesse, who wanted to marry one of his wife's ladies-in-waiting. He accordingly wrote Luther for his opinion, alleging as a precedent the polygamy of the patriarchs; but Luther replied that it was not enough for a Christian to consider the acts of the patriarchs, but that he, like the patriarchs, must have special divine sanction. Since, however, such sanction was lacking in the present case, Luther advised against such a marriage, especially for Christians, unless there was extreme necessity, as, for example, if the wife was leprous, or abnormal in other respects. Despite this discouragement, Philip gave up neither his project nor a life of sensuality which kept him for years from receiving communion.


          


          Luther and antisemitism
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          Historian Robert Michael writes that Luther was concerned with the Jewish question all his life, despite devoting only a small proportion of his work to it. As a Christian pastor and theologian Luther was concerned that people have faith in Jesus as the messiah for salvation. In rejecting that view of Jesus, the Jews became the " quintessential other," a model of the opposition to the Christian view of God. In an early work, That Jesus Christ was born a Jew, Luther advocated kindness toward the Jews, but only with the aim of converting them to Christianity: what was called Judenmission. When his efforts at conversion failed, he became increasingly bitter toward them. His main works on the Jews were his 60,000-word treatise Von den Juden und Ihren Lgen ( On the Jews and Their Lies), and Vom Schem Hamphoras und vom Geschlecht Christi (On the Holy Name and the Lineage of Christ)  reprinted five times within his lifetime  both written in 1543, three years before his death. He argued that the Jews were no longer the chosen people, but were "the devil's people." They were "base, whoring people, that is, no people of God, and their boast of lineage, circumcision, and law must be accounted as filth." The synagogue was a "defiled bride, yes, an incorrigible whore and an evil slut ..." and Jews were full of the "devil's feces... which they wallow in like swine." He advocated setting synagogues on fire, destroying Jewish prayerbooks, forbidding rabbis from preaching, seizing Jews' property and money, smashing up their homes, and ensuring that these "poisonous envenomed worms" be forced into labor or expelled "for all time." He also seemed to sanction their murder, writing "We are at fault in not slaying them."


          Luther successfully campaigned against the Jews in Saxony, Brandenburg, and Silesia. Josel of Rosheim (1480-1554), who tried to help the Jews of Saxony, wrote in his memoir that their situation was "due to that priest whose name was Martin Luther  may his body and soul be bound up in hell!!  who wrote and issued many heretical books in which he said that whoever would help the Jews was doomed to perdition." Michael writes that Josel asked the city of Strasbourg to forbid the sale of Luther's anti-Jewish works; they refused initially, but relented when a Lutheran pastor in Hochfelden argued in a sermon that his parishioners should murder Jews. Luther's influence persisted after his death. Throughout the 1580s, riots saw the expulsion of Jews from several German Lutheran states.


          According to Michael, Luther's work acquired the status of Scripture within Germany, and he became the most widely read author of his generation, in part because of the coarse and passionate nature of the writing. The prevailing view among historians is that his anti-Jewish rhetoric contributed significantly to the development of antisemitism in Germany, and in the 1930s and 1940s provided an ideal foundation for the National Socialist's attacks on Jews. Reinhold Lewin writes that "whoever wrote against the Jews for whatever reason believed he had the right to justify himself by triumphantly referring to Luther." According to Michael, just about every anti-Jewish book printed in the Third Reich contained references to and quotations from Luther. Heinrich Himmler wrote admiringly of his writings and sermons on the Jews in 1940. The city of Nuremberg presented a first edition of On the Jews and their Lies to Julius Streicher, editor of the Nazi newspaper Der Strmer, on his birthday in 1937; the newspaper described it as the most radically anti-Semitic tract ever published. It was publicly exhibited in a glass case at the Nuremberg rallies and quoted in a 54-page explanation of the Aryan Law by Dr. E.H. Schulz and Dr. R. Frercks. On December 17, 1941, seven Lutheran regional church confederations issued a statement agreeing with the policy of forcing Jews to wear the yellow badge, "since after his bitter experience Luther had already suggested preventive measures against the Jews and their expulsion from German territory."


          At the heart of the debate about Luther's influence is whether it is anachronistic to view his work as a precursor of the racial antisemitism of the National Socialists. Some scholars see Luther's influence as limited, and the Nazis' use of his work as opportunistic. Martin Brecht argues that there is a world of difference between Luther's belief in salvation, which depended on a faith in Jesus as the messiah  a belief Luther criticized the Jews for rejecting  and the Nazis' ideology of racial antisemitism. Johannes Wallmann argues that Luther's writings against the Jews were largely ignored in the 18th and 19th centuries, and that there is no continuity between Luther's thought and Nazi ideology. Uwe Siemon-Netto agrees, arguing that it was because the Nazis were already anti-Semites that they revived Luther's work. Hans J. Hillerbrand agrees that to focus on Luther is to adopt an essentially ahistorical perspective of Nazi antisemitism that ignores other contributory factors in German history. Other scholars argue that, even if his views were merely anti-Judaic, their violence lent a new element to the standard Christian suspicion of Judaism. Ronald Berger writes that Luther is credited with "Germanizing the Christian critique of Judaism and establishing anti-Semitism as a key element of German culture and national identity." Paul Rose argues that he caused a "hysterical and demonizing mentality" about Jews to enter German thought and discourse, a mentality that might otherwise have been absent.


          


          Final years and death
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          Luther had been suffering from ill health for years, including constipation, hemorrhoids, Mnire's disease ( vertigo, fainting, and tinnitus), and a cataract in one eye. From 15311546, his health deteriorated further. The years of struggle with Rome, the antagonisms with and among his fellow reformers, and the scandal which ensued from the bigamy of the Philip of Hesse incident, in which Luther had played a leading role, all may have contributed. In 1536, he began to suffer from kidney and bladder stones, and arthritis, and an ear infection ruptured an ear drum. In December 1544, he began to feel the effects of angina.


          His physical health made him short-tempered and even harsher in his writings and comments. His wife Katie was overheard saying, "Dear husband, you are too rude," and he responded, "They are teaching me to be rude."


          His last sermon was delivered at Eisleben, his place of birth, on February 15, 1546, three days before his death. It was "entirely devoted to the obdurate Jews, whom it was a matter of great urgency to expel from all German territory," according to Lon Poliakov. James Mackinnon writes that it concluded with a "fiery summons to drive the Jews bag and baggage from their midst, unless they desisted from their calumny and their usury and became Christians." Luther said, "we want to practice Christian love toward them and pray that they convert," but also that they are "our public enemies... and if they could kill us all, they would gladly do so. And so often they do."


          Luther's final journey, to Mansfeld, was taken due to his concern for his siblings' families continuing in their father Hans Luther's copper mining trade. Their livelihood was threatened by Count Albrecht of Mansfeld bringing the industry under his own control. The controversy that ensued involved all four Mansfeld counts: Albrecht, Philip, John George, and Gerhard. Luther journeyed to Mansfeld twice in late 1545 to participate in the negotiations for a settlement, and a third visit was needed in early 1546 for their completion.


          The negotiations were successfully concluded on February 17, 1546. After 8:00 p.m., he experienced chest pains. When he went to his bed, he prayed, "Into your hand I commit my spirit; you have redeemed me, O Lord, faithful God" (Ps. 31:5), the common prayer of the dying. At 1:00 a.m. he awoke with more chest pain and was warmed with hot towels. He thanked God for revealing his son to him in whom he had believed. His companions, Justus Jonas and Michael Coelius, shouted loudly, "Reverend father, are you ready to die trusting in your Lord Jesus Christ and to confess the doctrine which you have taught in his name?" A distinct "Yes" was Luther's reply. (It was believed at the time that sudden cardiac arrest or stroke was a sign that Satan had taken a man's soul; Luther's companions stressed that he had gradually weakened and commended himself into God's hands.)


          An apoplectic stroke deprived him of his speech, and he died shortly afterwards at 2:45 a.m., February 18, 1546, aged 62, in Eisleben, the city of his birth. He was buried in the Castle Church in Wittenberg, beneath the pulpit.


          A piece of paper was later found on which he had written his last statement. The statement was in Latin, apart from "We are beggars," which was in German.
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            1. No one can understand Vergil's Bucolics unless he has been a shepherd for five years. No one can understand Vergil's Georgics, unless he has been a farmer for five years. 2. No one can understand Cicero's Letters (or so I teach), unless he has busied himself in the affairs of some prominent state for twenty years. 3. Know that no one can have indulged in the Holy Writers sufficiently, unless he has governed churches for a hundred years with the prophets, such as Elijah and Elisha, John the Baptist, Christ and the apostles. Do not assail this divine Aeneid; nay, rather prostrate revere the ground that it treads. We are beggars: this is true.

          


          


          Recent trends in research
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          Modern Luther scholarship has presented a more diverse view of Luther. Research lead by Tuomo Mannermaa at the University of Helsinki has led to the development of the The New Finnish Interpretation of Luther that describes Luther's views on salvation in terms much closer to Eastern Orthodox notions of theosis rather than established interpretations of German Luther scholarship. This research has recently been presented in English in an anthology of papers edited by Carl E. Braaten and Robert W. Jenson in a work entitled, Union with Christ: The New Finnish Interpretation of Luther. Mannermaa states, " the external impulse for this new wave of Luther studies in Helsinki came surprisingly from outside the boundaries of Luther research. It came from the ecumenical dialogue between the Evangelical Lutheran Church of Finland and the Russian Orthodox Church that was initiated by Archbishop Martti Simojoki at the beginning of the nineteen-seventies." This research has been called into question because it ignores Luther's roots and theological development in Western Christendom, and it characterizes Luther's teaching on Justification as based on Jesus' righteousness which indwells the believer rather than Jesus' righteousness as imputed to the believer.


          Beginning in 1955, a new English translation of Luther's major works was carried out as a joint venture of Concordia Publishing House and Fortress, now Augsburg Fortress Press. Known as the "American Edition of Luther's Works," it has led to the rediscovery of some of Luther's most controversial writings, and a more complete picture has emerged of this prolific writer and his complex personality.


          The "American Edition" translation of On the Jews and Their Lies in 1971, possibly the first complete English version, revealed to many readers a side of Luther they had not previously known. Another of Luther's works, Vom Schem Hamphoras, was translated and published independently as part of The Jew In Christian Theology by Gerhard Falk in 1992. Luther's Vom Schem Hamphoras continues his graphic and polemical satire against and his castigation of the Jews, but it does not exceed the violently graphic and religiously zealous anti-Jewish diatribe of On the Jews and Their Lies.


          The "American Edition" also brought to English readers Against the Papacy at Rome Founded by the Devil (1545), which has been described as "one of Luther's most coarse and vehement works." It is said to contain scatological satires of the Pope, with illustrations by Cranach, who is known for painting Luthers portrait. These "were so inexpressibly vile that a common impulse of decency demanded their summary suppression by his friends."


          Against Hanswurst (1541) was also translated as part of the "American Edition" and is described as "rivaling his anti-Jewish treatises for vulgarity and violence of expression."


          


          Literary treatments
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          Martin Luther King, Jr. ( January 15, 1929 April 4, 1968) was an American reverend, activist and prominent leader in the American civil rights movement.


          A Baptist minister, King became a civil rights activist early in his career. He led the Montgomery Bus Boycott (19556) and helped found the Southern Christian Leadership Conference (1957), serving as its first president. His efforts led to the 1963 March on Washington, where King delivered his  I Have a Dream speech. There, he raised public consciousness of the civil rights movement and established himself as one of the greatest orators in U.S. history.


          In 1964, King became the youngest person to receive the Nobel Peace Prize for his work to end segregation and racial discrimination through civil disobedience and other non-violent means. By the time of his death in 1968, he had refocused his efforts on ending poverty and opposing the Vietnam War, both from a religious perspective.


          King was assassinated on April 4, 1968, in Memphis, Tennessee. He was posthumously awarded the Presidential Medal of Freedom in 1977 and Congressional Gold Medal in 2004; Martin Luther King, Jr. Day was established as a national holiday in the United States in 1986.
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          Martin Luther King, Jr., was born on January 15, 1929, in Atlanta, Georgia. He was the son of the Reverend Martin Luther King, Sr. and Alberta Williams King. King's father was born "Michael King", and Martin Luther King, Jr. was initially named "Michael King, Jr.", until the family traveled to Europe in 1934 and visited Germany. His father soon changed both of their names to Martin to honour the German Protestant Martin Luther. He had an older sister, Willie Christine (born September 11, 1927) and a younger brother, Alfred Daniel ( July 30, 1930  July 1, 1969). King sang with his church choir at the 1939 Atlanta premiere of the movie Gone with the Wind.


          He entered Morehouse College at age fifteen, skipping his ninth and twelfth high school grades without formally graduating. In 1948, he graduated from Morehouse with a Bachelor of Arts (B.A.) degree in sociology, and enrolled in Crozer Theological Seminary in Chester, Pennsylvania, from which he graduated with a Bachelor of Divinity (B.D.) degree in 1951. In September 1951, King began doctoral studies in systematic theology at Boston University and received his Doctor of Philosophy (Ph.D.) on June 5, 1955. A 1980s inquiry concluded portions had been plagiarized and he had acted improperly but that his dissertation still "makes an intelligent contribution to scholarship".


          King married Coretta Scott, on 18 June 1953, on the lawn of her mother's house. King and Scott had four children; Yolanda Denise King, Martin Luther III, Dexter Scott, and Bernice Albertine. In 1954, at age twenty-five, King became pastor of the Dexter Avenue Baptist Church in Montgomery, Alabama.


          


          Influences


          Thurman

          Civil rights leader, theologian, and educator Howard Thurman was an early influence on King. A classmate of King's father at Morehouse College, Thurman mentored the young King and his friends. Thurman's missionary work had taken him abroad where he had met and conferred with Mohandas Gandhi. When he was a student at Boston University, King often visited Thurman, who was the dean of Marsh Chapel. Walter Fluker, who has studied Thurman's writings, has stated, "I don't believe you'd get a Martin Luther King, Jr. without a Howard Thurman".


          Gandhi and Rustin

          Inspired by Mohandas Gandhi's success with non-violent activism, King visited the Gandhi family in India in 1959, with assistance from the Quaker group the American Friends Service Committee (AFSC). The trip to India affected King in a profound way, deepening his understanding of non-violent resistance and his commitment to Americas struggle for civil rights. In a radio address made during his final evening in India, King reflected, Since being in India, I am more convinced than ever before that the method of nonviolent resistance is the most potent weapon available to oppressed people in their struggle for justice and human dignity. In a real sense, Mahatma Gandhi embodied in his life certain universal principles that are inherent in the moral structure of the universe, and these principles are as inescapable as the law of gravitation. African American civil rights activist Bayard Rustin, who had studied Gandhi's teachings, counseled King to dedicate himself to the principles of non-violence, served as King's main advisor and mentor throughout his early activism, and was the main organizer of the 1963 March on Washington. Rustin's open homosexuality, support of democratic socialism, and his former ties to the Communist Party USA caused many white and African-American leaders to demand King distance himself from Rustin.


          


          Montgomery Bus Boycott, 1955


          On December 1, 1955, Rosa Parks was arrested for refusing to comply with the Jim Crow laws that required her to give up her seat to a white man. The Montgomery Bus Boycott, urged and planned by E. D. Nixon (head of the Montgomery NAACP chapter and a member of the Brotherhood of Sleeping Car Porters) and led by King, soon followed. (In March 1955, a fifteen-year-old school girl, Claudette Colvin, had to give up her seat, but King did not then become involved.) The boycott lasted for 385 days, and the situation became so tense that King's house was bombed. King was arrested during this campaign, which ended with a United States District Court ruling in Browder v. Gayle that ended racial segregation on all Montgomery public buses.


          


          Southern Christian Leadership Conference


          King was instrumental in the founding of the Southern Christian Leadership Conference (SCLC) in 1957, a group created to harness the moral authority and organizing power of black churches to conduct non-violent protests in the service of civil rights reform. King led the organization until the time of his death. In 1958, while signing copies of his book Strive Toward Freedom in a Harlem department store, he was stabbed in the chest by Izola Curry, a deranged black woman with a letter opener, and narrowly escaped death.


          King was an adherent of the philosophies of nonviolent civil disobedience as described in Henry David Thoreau's essay of the same name, and used successfully in India by "the Mahatma", Mohandas K. Gandhi. King applied this philosophy to the protests organized by the SCLC. In 1959, he wrote The Measure of A Man, from which the piece What is Man?, an attempt to sketch the optimal political, social, and economic structure of society, is derived.


          The FBI, under written directive from then Attorney General Robert F. Kennedy, began wiretapping King in 1963. J. Edgar Hoover feared that Communists were trying to infiltrate the Civil Rights Movement, but when no such evidence emerged, the bureau used the incidental details caught on tape over the next five years in attempts to force King out of the preeminent leadership position.


          King correctly recognized that organized, nonviolent protest against the system of southern segregation known as Jim Crow laws would lead to extensive media coverage of the struggle for black equality and voting rights. Journalistic accounts and televised footage of the daily deprivation and indignities suffered by southern blacks, and of segregationist violence and harassment of civil rights workers and marchers, produced a wave of sympathetic public opinion that convinced the majority of Americans that the Civil Rights Movement was the most important issue in American politics in the early 1960s.


          King organized and led marches for blacks' right to vote, desegregation, labor rights and other basic civil rights. Most of these rights were successfully enacted into United States law with the passage of the Civil Rights Act of 1964 and the Voting Rights Act of 1965.


          King and the SCLC applied the principles of nonviolent protest with great success by strategically choosing the method of protest and the places in which protests were carried out. There were often dramatic stand-offs with segregationist authorities. Sometimes these confrontations turned violent. King and the SCLC were instrumental in the unsuccessful Albany Movement in Albany, Georgia, in 1961 and 1962, where divisions within the black community and the canny, low-key response by local government defeated efforts; in the Birmingham protests in the summer of 1963; and in the protest in St. Augustine, Florida, in 1964. King and the SCLC joined forces with the Student Nonviolent Coordinating Committee (SNCC) in Selma, Alabama, in December 1964, where SNCC had been working on voter registration for several months.


          


          March on Washington, 1963
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          King, representing SCLC, was among the leaders of the so-called "Big Six" civil rights organizations who were instrumental in the organization of the March on Washington for Jobs and Freedom in 1963. The other leaders and organizations comprising the Big Six were: Roy Wilkins, NAACP; Whitney Young, Jr., Urban League; A. Philip Randolph, Brotherhood of Sleeping Car Porters; John Lewis, SNCC; and James Farmer of the Congress of Racial Equality (CORE). The primary logistical and strategic organizer was King's colleague Bayard Rustin. For King, this role was another which courted controversy, since he was one of the key figures who acceded to the wishes of President John F. Kennedy in changing the focus of the march. Kennedy initially opposed the march outright, because he was concerned it would negatively impact the drive for passage of civil rights legislation, but the organizers were firm that the march would proceed.


          The march originally was conceived as an event to dramatize the desperate condition of blacks in the South and a very public opportunity to place organizers' concerns and grievances squarely before the seat of power in the nation's capital. Organizers intended to excoriate and then challenge the federal government for its failure to safeguard the civil rights and physical safety of civil rights workers and blacks, generally, in the South. However, the group acquiesced to presidential pressure and influence, and the event ultimately took on a far less strident tone. As a result, some civil rights activists felt it presented an inaccurate, sanitized pageant of racial harmony; Malcolm X called it the "Farce on Washington," and members of the Nation of Islam were not permitted to attend the march.


          The march did, however, make specific demands: an end to racial segregation in public school; meaningful civil rights legislation, including a law prohibiting racial discrimination in employment; protection of civil rights workers from police brutality; a $2 minimum wage for all workers; and self-government for the District of Columbia, then governed by congressional committee. Despite tensions, the march was a resounding success. More than a quarter million people of diverse ethnicities attended the event, sprawling from the steps of the Lincoln Memorial onto the National Mall and around the reflecting pool. At the time, it was the largest gathering of protesters in Washington's history. King's " I Have a Dream" speech electrified the crowd. It is regarded, along with Abraham Lincoln's Gettysburg Address and Franklin D. Roosevelt's Infamy Speech, as one of the finest speeches in the history of American oratory.


          Throughout his career of service, King wrote and spoke frequently, drawing on his experience as a preacher. His " Letter from Birmingham Jail", written in 1963, is a "passionate" statement of his crusade for justice. On October 14, 1964, King became the youngest recipient of the Nobel Peace Prize, which was awarded to him for leading non-violent resistance to end racial prejudice in the United States.


          


          Stance on compensation
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          Martin Luther King Jr. expressed a view that black Americans, as well as other disadvantaged Americans, should be compensated for historical wrongs. In an interview conducted for Playboy in 1965, he said that granting black Americans only equality could not realistically close the economic gap between them and whites. King said that he did not seek a full restitution of wages lost to slavery, which he believed impossible, but proposed a government compensatory program of US$50 billion over ten years to all disadvantaged groups. He posited that "the money spent would be more than amply justified by the benefits that would accrue to the nation through a spectacular decline in school dropouts, family breakups, crime rates, illegitimacy, swollen relief rolls, rioting and other social evils". He presented this idea as an application of the common law regarding settlement of unpaid labor but clarified that he felt that the money should not be spent exclusively on blacks. He stated, "It should benefit the disadvantaged of all races".
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          "Bloody Sunday", 1965


          King and SCLC, in partial collaboration with SNCC, attempted to organize a march from Selma to the state capital of Montgomery, for March 7, 1965. The first attempt to march on March 7 was aborted because of mob and police violence against the demonstrators. This day has since become known as Bloody Sunday. Bloody Sunday was a major turning point in the effort to gain public support for the Civil Rights Movement, the clearest demonstration up to that time of the dramatic potential of King's nonviolence strategy. King, however, was not present. After meeting with President Lyndon B. Johnson, he decided not to endorse the march, but it was carried out against his wishes and without his presence on March 7 by local civil rights leaders. Footage of police brutality against the protesters was broadcast extensively and aroused national public outrage.


          King next attempted to organize a march for March 9. The SCLC petitioned for an injunction in federal court against the State of Alabama; this was denied and the judge issued an order blocking the march until after a hearing. Nonetheless, King led marchers on March 9 to the Edmund Pettus bridge, then held a short prayer session before turning the marchers around and asking them to disperse so as not to violate the court order. The unexpected ending of this second march aroused the surprise and anger of many within the local movement. The march finally went ahead fully on March 25; it was during this march that Willie Ricks coined the phrase " Black Power" (widely credited to Stokely Carmichael). At the conclusion of the march and on the steps of the state capitol building, King delivered a speech that has become known as " How Long, Not Long."


          


          Chicago, 1966
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          In 1966, after several successes in the South, King and other people in the civil rights organizations tried to spread the movement to the North, with Chicago as its first destination. King and Ralph Abernathy, both middle class folk, moved into Chicago's slums as an educational experience and to demonstrate their support and empathy for the poor.


          The SCLC formed a coalition with CCCO, Coordinating Council of Community Organizations, an organization founded by Albert Raby, Jr., and the combined organizations' efforts were fostered under the aegis of The Chicago Freedom Movement (CFM). During that spring several dual white couple/black couple tests on real estate offices uncovered the practice, now banned by the Real Estate Industry, of "steering"; these tests revealed the racially selective processing of housing requests by couples who were exact matches in income, background, number of children, and other attributes, with the only difference being their race.


          The needs of the movement for radical change grew, and several larger marches were planned and executed, including those in the following neighborhoods: Bogan, Belmont-Cragin, Jefferson Park, Evergreen Park (a suburb southwest of Chicago), Gage Park and Marquette Park, among others.


          In Chicago, Abernathy later wrote that they received a worse reception than they had in the South. Their marches were met by thrown bottles and screaming throngs, and they were truly afraid of starting a riot. King's beliefs mitigated against his staging a violent event, and he negotiated an agreement with Mayor Richard J. Daley to cancel a march in order to avoid the violence that he feared would result from the demonstration. King, who received death threats throughout his involvement in the civil rights movement, was hit by a brick during one march but continued to lead marches in the face of personal danger.


          When King and his allies returned to the south, they left Jesse Jackson, a seminary student who had previously joined the movement in the South, in charge of their organization. Jackson continued their struggle for civil rights by organizing the Operation Breadbasket movement that targeted chain stores that did not deal fairly with blacks.


          


          Opposition to the Vietnam War


          Starting in 1965, King began to express doubts about the United States' role in the Vietnam War. In an April 4, 1967 appearance at the New York City Riverside Churchexactly one year before his deathKing delivered a speech titled "Beyond Vietnam". In the speech, he spoke strongly against the U.S.'s role in the war, insisting that the U.S. was in Vietnam "to occupy it as an American colony" and calling the U.S. government "the greatest purveyor of violence in the world today". He also argued that the country needed larger and broader moral changes:


          
            
              	

              	A true revolution of values will soon look uneasily on the glaring contrast of poverty and wealth. With righteous indignation, it will look across the seas and see individual capitalists of the West investing huge sums of money in Asia, Africa and South America, only to take the profits out with no concern for the social betterment of the countries, and say: "This is not just."

              	
            

          


          King also was opposed to the Vietnam War on the grounds that the war took money and resources that could have been spent on the War on Poverty. The United States Congress was spending more and more on the military and less and less on anti-poverty programs at the same time. He summed up this aspect by saying, "A nation that continues year after year to spend more money on military defense than on programs of social uplift is approaching spiritual death".


          King was long hated by many white southern segregationists, but this speech turned the more mainstream media against him. Life magazine called the speech "demagogic slander that sounded like a script for Radio Hanoi", and The Washington Post declared that King had "diminished his usefulness to his cause, his country, his people."


          With regard to Vietnam, King claimed that North Vietnam "did not begin to send in any large number of supplies or men until American forces had arrived in the tens of thousands". King also criticized the United States' resistance to North Vietnam's land reforms. He accused the United States of having killed a million Vietnamese, "mostly children."


          The speech was a reflection of King's evolving political advocacy in his later years, which paralleled the teachings of the progressive Highlander Research and Education Centre, with whom King was affiliated. King began to speak of the need for fundamental changes in the political and economic life of the nation. Toward the end of his life, King more frequently expressed his opposition to the war and his desire to see a redistribution of resources to correct racial and economic injustice. Though his public language was guarded, so as to avoid being linked to communism by his political enemies, in private he sometimes spoke of his support for democratic socialism. In one speech, he stated that "something is wrong with capitalism" and claimed, "There must be a better distribution of wealth, and maybe America must move toward a democratic socialism."


          King had read Marx while at Morehouse, but while he rejected "traditional capitalism," he also rejected Communism because of its "materialistic interpretation of history" that denied religion, its "ethical relativism," and its "political totalitarianism."


          King also stated in his "Beyond Vietnam" speech that "true compassion is more than flinging a coin to a beggar....it comes to see that an edifice which produces beggars needs restructuring". King quoted a United States official, who said that, from Vietnam to South America to Latin America, the country was "on the wrong side of a world revolution" King condemned America's "alliance with the landed gentry of Latin America," and said that the United States should support "the shirtless and barefoot people" in the Third World rather than suppressing their attempts at revolution.


          


          Poor People's Campaign, 1968


          In 1968, King and the SCLC organized the " Poor People's Campaign" to address issues of economic justice. However, King and SCLC's Poor People's Campaign was not unanimously supported by the other leaders of the Civil Rights Movement, including Bayard Rustin. Their opposition incorporated arguments that the goals of Poor People Campaign were too broad, the demands unrealizable, and thought these campaigns would accelerate the backlash and repression on the poor and the black.


          The campaign culminated in a march on Washington, D.C. demanding economic aid to the poorest communities of the United States King traveled the country to assemble "a multiracial army of the poor" that would march on Washington to engage in nonviolent civil disobedience at the Capitol until Congress created a bill of rights for poor Americans.


          King and the SCLC called on the government to invest in rebuilding America's cities. He felt that Congress had shown "hostility to the poor" by spending "military funds with alacrity and generosity". He contrasted this with the situation faced by poor Americans, claiming that Congress had merely provided "poverty funds with miserliness". His vision was for change that was more revolutionary than mere reform: he cited systematic flaws of "racism, poverty, militarism and materialism", and argued that "reconstruction of society itself is the real issue to be faced".


          


          Assassination
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          On March 29, 1968, King went to Memphis, Tennessee in support of the black sanitary public works employees, represented by AFSCME Local 1733, who had been on strike since March 12 for higher wages and better treatment. In one incident, black street repairmen received pay for two hours when they were sent home because of bad weather, but white employees were paid for the full day.


          On April 3, King addressed a rally and delivered his " I've been to the Mountaintop" address at Mason Temple, the World Headquarters of the Church of God in Christ. King's flight to Memphis had been delayed by a bomb threat against his plane. In the close of the last speech of his career, in reference to the bomb threat, King said the following:


          
            And then I got to Memphis. And some began to say the threats, or talk about the threats that were out. What would happen to me from some of our sick white brothers? Well, I don't know what will happen now. We've got some difficult days ahead. But it doesn't matter with me now. Because I've been to the mountaintop. And I don't mind. Like anybody, I would like to live a long life. Longevity has its place. But I'm not concerned about that now. I just want to do God's will. And He's allowed me to go up to the mountain. And I've looked over. And I've seen the promised land. I may not get there with you. But I want you to know tonight, that we, as a people, will get to the promised land. And I'm happy, tonight. I'm not worried about anything. I'm not fearing any man. Mine eyes have seen the glory of the coming of the Lord.

          


          King was booked in room 306 at the Lorraine Motel, owned by Walter Bailey, in Memphis. The Reverend Ralph Abernathy, King's close friend and colleague who was present at the assassination, swore under oath to the HSCA that King and his entourage stayed at room 306 at the Lorraine Motel so often it was known as the 'King-Abernathy suite.' King was shot at 6:01 p.m. April 4, 1968 while he was standing on the motel's second floor balcony. The bullet entered through his right cheek smashing his jaw and then traveling down his spinal cord before lodging in his shoulder. According to Jesse Jackson, who was present, King's last words on the balcony were to musician Ben Branch, who was scheduled to perform that night at an event King was attending: "Ben, make sure you play Take My Hand, Precious Lord in the meeting tonight. Play it real pretty." Abernathy heard the shot from inside the motel room and ran to the balcony to find King on the floor. The events following the shooting have been disputed, as some people have accused Jackson of exaggerating his response.


          After emergency surgery, King was pronounced dead at St. Joseph's Hospital at 7:05 p.m. The assassination led to a nationwide wave of riots in more than 100 cities.


          President Lyndon B. Johnson declared April 7 a national day of mourning for the lost civil rights leader. Vice-President Hubert Humphrey attended King's funeral on behalf of Lyndon B. Johnson, as there were fears that Johnson's presence might incite protests and perhaps violence. At his widow's request, King's last sermon at Ebenezer Baptist Church was played at the funeral. It was a recording of his "Drum Major" sermon, given on February 4, 1968. In that sermon, King made a request that at his funeral no mention of his awards and honours be made, but that it be said that he tried to "feed the hungry", "clothe the naked", "be right on the [Vietnam] war question", and "love and serve humanity". His good friend Mahalia Jackson sang his favorite hymn, "Take My hand, Precious Lord", at the funeral.


          According to biographer Taylor Branch, King's autopsy revealed that though he was only thirty-nine years old, he had the heart of a sixty-year-old man, evidencing the stress of thirteen years in the civil rights movement.


          After the assassination, the city of Memphis quickly settled the strike on terms favorable to the sanitation workers.


          Two months after King's death, escaped convict James Earl Ray was captured at London Heathrow Airport while trying to leave the United Kingdom on a false Canadian passport in the name of Ramon George Sneyd. Ray was quickly extradited to Tennessee and charged with King's murder. He confessed to the assassination on March 10, 1969, though he recanted this confession three days later.


          On the advice of his attorney Percy Foreman, Ray took a guilty plea to avoid a trial conviction and thus the possibility of receiving the death penalty. Ray was sentenced to a 99-year prison term. Ray fired Foreman as his attorney (from then on derisively calling him "Percy Fourflusher"). He claimed that a man he met in Montreal, Quebec with the alias "Raoul" was involved and that the assassination was the result of a conspiracy. He spent the remainder of his life attempting (unsuccessfully) to withdraw his guilty plea and secure the trial he never had. On June 10, 1977, shortly after Ray had testified to the House Select Committee on Assassinations that he did not shoot King, he and six other convicts escaped from Brushy Mountain State Penitentiary in Petros, Tennessee. They were recaptured on June 13 and returned to prison.


          


          Allegations of conspiracy


          Ray's lawyers maintained he was a " patsy" similar to the way that alleged John F. Kennedy assassin Lee Harvey Oswald was supposed to have been. One of the claims used to support this assertion is that Ray's confession was given under pressure, and he had been threatened with the death penalty. Ray was a thief and burglar, but he had no record of committing violent crimes with a weapon.


          Those suspecting a conspiracy in the assassination point out the two separate ballistic tests conducted on the Remington Gamemaster recovered by police had neither conclusively proved Ray had been the killer nor that it had even been the murder weapon. Moreover, witnesses surrounding King at the moment of his death say the shot came from another location, from behind thick shrubbery near the rooming house - which had been inexplicably cut away in the days following the assassination, and not from the rooming house window.
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          Developments


          In 1997, King's son Dexter King met with Ray, and publicly supported Ray's efforts to obtain a retrial. Two years later, Coretta Scott King, King's widow, along with the rest of King's family, won a wrongful death civil trial against Loyd Jowers and "other unknown co-conspirators". Jowers claimed to have received $100,000 to arrange King's assassination. The jury of six whites and six blacks found Jowers guilty and that government agencies were party to the assassination. William F. Pepper represented the King family in the trial. King biographer David Garrow disagrees with William F. Pepper's claims that the government killed King. He is supported by author Gerald Posner who has researched and written about the assassination.


          In 2000, the Department of Justice completed the investigation about Jowers' claims but did not find evidence to support allegations about conspiracy. The investigation report recommended no further investigation unless some new reliable facts are presented. The New York Times reported a church minister, Rev. Ronald Denton Wilson, claimed his father, Henry Clay Wilson  not James Earl Ray  assassinated Martin Luther King, Jr. He stated, "It wasn't a racist thing; he thought Martin Luther King was connected with communism, and he wanted to get him out of the way."


          King's friend and colleague, James Bevel, disputed the argument that Ray acted alone, stating, "There is no way a ten-cent white boy could develop a plan to kill a million-dollar black man." In 2004, Jesse Jackson, who was with King at the time of his death, noted:


          
            The fact is there were saboteurs to disrupt the march. [And] within our own organization, we found a very key person who was on the government payroll. So infiltration within, saboteurs from without and the press attacks. I will never believe that James Earl Ray had the motive, the money and the mobility to have done it himself. Our government was very involved in setting the stage for and I think the escape route for James Earl Ray.

          


          


          FBI


          King had a mutually antagonistic relationship with the FBI, especially its director, J. Edgar Hoover. The FBI began tracking King and the SCLC in 1957; its investigations were largely superficial until 1962, when it learned that one of King's most trusted advisers was New York City lawyer Stanley Levison. The FBI found Levison had been involved with the Communist Party USA; it has been reported, however, had that Levison ended his affiliation with the Communist Party in the years after his conviction. Another King lieutenant, Hunter Pitts O'Dell, was also linked to the Communist Party by sworn testimony before the House Un-American Activities Committee (HUAC). The Bureau placed wiretaps on Levison's and King's home and office phones, and bugged King's rooms in hotels as he traveled across the country. The Bureau also informed Attorney General Robert F. Kennedy and President John F. Kennedy, both of whom unsuccessfully tried to persuade King to dissociate himself from Levison. For his part, King adamantly denied having any connections to Communism, stating in a 1965 Playboy interview that "there are as many Communists in this freedom movement as there are Eskimos in Florida"; Hoover did not believe the statement and replied by saying that King was "the most notorious liar in the country." After King gave his "I Have A Dream" speech during the March on Washington on August 28, 1963, the FBI described King as "the most dangerous and effective Negro leader in the country".


          The attempt to prove that King was a Communist was in keeping with the feeling of many segregationists that blacks in the South were happy with their lot but had been stirred up by "communists" and "outside agitators". Lawyer-advisor Stanley D. Levison did have ties with the Communist Party in various business dealings, but the FBI refused to believe its own intelligence bureau reports that Levison was no longer associated in that capacity. In response to the FBI's comments regarding communists directing the civil rights movement, King said that "the Negro revolution is a genuine revolution, born from the same womb that produces all massive social upheavalsthe womb of intolerable conditions and unendurable situations."


          Later, the focus of the Bureau's investigations shifted to attempting to discredit King through revelations regarding his private life. FBI surveillance of King, some of it since made public, attempted to demonstrate that he also engaged in numerous extramarital affairs. Further remarks on King's lifestyle were made by several prominent officials, such as President Johnson who once said that King was a hypocritical preacher. One incident that caught the FBI's attention was purported recording of a sexual encounter that took place at a 1964 party King was attending at the Willard Hotel in Washington D.C. The FBI presumed it was King who they heard engaged in a sexual encounter. Ralph Abernathy, a close associate of King's, stated in 1989 that King was a womanizer. In a later interview, Abernathy said he only wrote the term "womanizing", and did not specifically say King had extramarital sex. Arguments that King possibly engaged in sexual affairs have been detailed by history professor David Garrow.


          The FBI distributed reports regarding such affairs to the executive branch, friendly reporters, potential coalition partners and funding sources of the SCLC, and King's family. The Bureau also sent anonymous letters to King threatening to reveal information if he did not cease his civil rights work. One anonymous letter sent to King just before he received the Nobel Peace Prize read, in part, "The American public, the church organizations that have been helpingProtestants, Catholics and Jews will know you for what you arean evil beast. So will others who have backed you. You are done. King, there, is only one thing left for you to do. You know what it is. You have just 34 days in which to do (this exact number has been selected for a specific reason, it has definite practical significant [sic]). You are done. There is but one way out for you. You better take it before your filthy fraudulent self is bared to the nation." King interpreted this as encouragement for him to commit suicide, although William Sullivan, head of the Domestic Intelligence Division at the time, argued that it may have only been intended to "convince Dr. King to resign from the SCLC." King refused to give in to the FBI's threats.


          In January 31, 1977, United States District Judge John Lewis Smith, Jr., ordered all known copies of the recorded audiotapes and written transcripts resulting from the FBI's electronic surveillance of King between 1963 and 1968 to be held in the National Archives and sealed from public access until 2027.


          Across from the Lorraine Motel, next to the rooming house in which James Earl Ray was staying, was a fire station. Police officers were stationed in the fire station to keep King under surveillance. Using papered-over windows with peepholes cut into them, the agents were watching the scene while Martin Luther King was shot. Immediately following the shooting, officers rushed out of the station to the motel, and Marrell McCollough, an undercover police officer, was the first person to administer first-aid to King. The antagonism between King and the FBI, the lack of an all points bulletin to find the killer, and the police presence nearby have led to speculation that the FBI was involved in the assassination.


          


          Legacy
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          Throughout his participation in the civil rights movement, King was criticized by many groups. This included opposition by more militant blacks and such prominent critics as Nation of Islam member Malcolm X. Stokely Carmichael was a separatist and disagreed with King's plea for racial integration because he considered it an insult to a uniquely African-American culture. Omali Yeshitela urged Africans to remember the history of violent European colonization and how power was not secured by Europeans through integration, but by violence and force.
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          On the international scene, King's legacy included influences on the Black Consciousness Movement and Civil Rights Movement in South Africa. King's work was cited by and served as an inspiration for Albert Lutuli, another black Nobel Peace prize winner who fought for racial justice in that country.
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          King's wife, Coretta Scott King, followed her husband's footsteps and was active in matters of social justice and civil rights until her death in 2006. The same year that Martin Luther King was assassinated, Mrs. King established the King Centre in Atlanta, Georgia, dedicated to preserving his legacy and the work of championing nonviolent conflict resolution and tolerance worldwide. His son, Dexter King, currently serves as the centre's chairman. Daughter Yolanda King is a motivational speaker, author and founder of Higher Ground Productions, an organization specializing in diversity training.


          King's name and legacy have often been invoked since his death as people have debated his likely position on various modern political issues. For example, there is some debate even within the King family as to where he would have stood on gay rights issues. King's widow Coretta said publicly that she believed her husband would have supported gay rights. His daughter Bernice believed he would have been opposed to them. The King Centre includes discrimination, and lists homophobia as one of its examples, in its list of "The Triple Evils" that should be opposed.


          The day following King's assassination, school teacher Jane Elliott conducted her first "Blue Eyes/Brown Eyes" exercise with her class of elementary school students in Riceville, Iowa. Her purpose was to help them understand King's death as it related to racial discrimination, something they little understood from having lived in a predominately white community.
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          In 1980, King's boyhood home in Atlanta and several other nearby buildings were declared the Martin Luther King, Jr. National Historic Site. At the White House Rose Garden on November 2, 1983, U.S. President Ronald Reagan signed a bill creating a federal holiday to honour King. Observed for the first time on January 20, 1986, it is called Martin Luther King, Jr. Day. It is observed on the third Monday of January each year, near the time of King's birthday. In January 17, 2000, for the first time, Martin Luther King Day was officially observed in all fifty U.S. states.


          In 1996, Alpha Phi Alpha Fraternity was authorized by the United States Congress to establish a foundation to manage fund raising and design of a Martin Luther King, Jr. National Memorial. King was a member of Alpha Phi Alpha, the first intercollegiate Greek-letter fraternity established for African Americans. King was the first African American honored with his own memorial in the National Mall area and the first non-President to be commemorated in such a way. The sculptor chosen was Lei Yixin. The King Memorial will be administered by the National Parks Service.


          In spring of 2006, a stage play about King was produced in Beijing, China with King portrayed by Chinese actor, Cao Li. The play was written by Stanford University professor, Clayborne Carson.


          


          Awards and recognition
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              	Civil Rights Leader, Renewer of Society, Martyr
            


            
              	Venerated in

              	Episcopal Church in the United States of America and Evangelical Lutheran Church in America
            


            
              	Feast

              	15 January (Lutheran) and 4 April (Episcopal)
            


            
              	Controversy

              	Racial Equality, Civil Rights
            

          


          Besides winning the 1964 Nobel Peace Prize, in 1965 King was awarded the American Liberties Medallion by the American Jewish Committee for his "exceptional advancement of the principles of human liberty". Reverend King said in his acceptance remarks, "Freedom is one thing. You have it all or you are not free". Also in 1965, King was awarded the Pacem in Terris Award. It was named after a 1963 encyclical letter by Pope John XXIII calling for all people to strive for peace. Pacem in Terris is Latin for 'Peace on Earth.'


          In 1966, the Planned Parenthood Federation of America awarded King the Margaret Sanger Award for "his courageous resistance to bigotry and his lifelong dedication to the advancement of social justice and human dignity." King was also posthumously awarded The Marcus Garvey Prize for Human Rights by the Jamaican Government in 1968.


          In 1971, King was posthumously awarded the Grammy Award for Best Spoken Word Recording for his Why I Oppose the War in Vietnam. Six years later, in 1977, the Presidential Medal of Freedom was awarded posthumously to King by Jimmy Carter. King and his wife were also awarded the Congressional Gold Medal in 2004.


          King is the second most admired person in the 20th century, according to a Gallup poll. In 2000, King was voted sixth in the Person of the Century poll by TIME. Moreover, King was elected the third Greatest American of all time by the American public in a contest conducted by the Discovery Channel and AOL.


          More than 730 cities in the United States have streets named after King. King County, Washington rededicated its name in his honour in 1986, and changed its logo to an image of his face in 2007. The city government centre in Harrisburg, Pennsylvania, is the only city hall in the United States to be named in honour of King.


          King was awarded at least fifty honorary degrees from various colleges and universities in the United States and several foreign countries.


          



          Books


          Works by King


          
            	Stride toward freedom; the Montgomery story (1958)


            	The Measure of a Man (1959)


            	Strength to Love (1963)


            	Why We Can't Wait (1964)


            	Where do we go from here: Chaos or community? (1967)


            	The Trumpet of Conscience (1968)


            	A Testament of Hope: The Essential Writings and Speeches of Martin Luther King, Jr. (1986)


            	The Autobiography of Martin Luther King, Jr. by Martin Luther King Jr. (1998) edited by Clayborne Carson

          


          Other works


          
            	Bearing the Cross: Martin Luther King, Jr., and the Southern Christian Leadership Conference by David Garrow (1989)


            	King Remembered by Flip Schulke and Penelope McPhee Foreword by Jesse Jackson (1986)


            	Judgment Days: Lyndon Baines Johnson, Martin Luther King Jr., and the Laws that Changed America by Nick Kotz (2005)

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Martin_Luther_King,_Jr."
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Martin Van Buren


        
          

          
            
              	
                
                  Martin Van Buren
                

              
            


            
              	
                [image: Martin Van Buren]


                Imperial Print of Martin Van Buren, made in 1855 by Matthew Brady

              
            


            
              	
                


                
                  8th President of the United States
                

              
            


            
              	Inoffice

              March 4, 1837 March 4, 1841
            


            
              	VicePresident

              	Richard Mentor Johnson
            


            
              	Precededby

              	Andrew Jackson
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              	William Henry Harrison
            


            
              	
                


                
                  8th Vice President of the United States
                

              
            


            
              	Inoffice

              March 4, 1833 March 4, 1837
            


            
              	President

              	Andrew Jackson
            


            
              	Precededby

              	John C. Calhoun
            


            
              	Succeededby

              	Richard Mentor Johnson
            


            
              	
                


                
                  10th United States Secretary of State
                

              
            


            
              	Inoffice

              March 28, 1829 May 23, 1831
            


            
              	President

              	Andrew Jackson
            


            
              	Precededby

              	Henry Clay
            


            
              	Succeededby

              	Edward Livingston
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              	Assumedoffice

              November 7, 1848
            


            
              	
                


                
                  9th Governor of New York
                

              
            


            
              	Inoffice

              January 1, 1829 March 5, 1829
            


            
              	Lieutenant

              	Enos T. Throop
            


            
              	Precededby

              	Nathaniel Pitcher
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              	Enos T. Throop
            


            
              	
                


                
                  United States Senator from New York
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              March 4, 1821 December 20, 1828
            


            
              	Precededby

              	Nathan Sanford
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              	Charles E. Dudley
            


            
              	
                


                
                  Chairman of the Senate Committee on the Judiciary
                

              
            


            
              	Inoffice

              18231828
            


            
              	Precededby

              	William Smith
            


            
              	Succeededby

              	John Macpherson Berrien
            


            
              	
                

              
            


            
              	Born

              	December 5, 1782(1782-12-05)

              Kinderhook, New York
            


            
              	Died

              	July 24, 1862 (aged79)

              Kinderhook, New York
            


            
              	Nationality

              	American
            


            
              	Politicalparty

              	Democratic-Republican, Democratic, and Free Soil
            


            
              	Spouse

              	Hannah Hoes Van Buren (1807-1819)
            


            
              	Children

              	Abraham Van Buren

              John Van Buren

              Martin Van Buren (181255)

              Smith Thompson Van Buren
            


            
              	Almamater

              	Kinderhook Academy
            


            
              	Occupation

              	Lawyer
            


            
              	Religion

              	Dutch Reformed
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          Martin Van Buren ( December 5, 1782  July 24, 1862) was the eighth President of the United States from 1837 to 1841. Before his presidency, he served as the eighth Vice President (1833-1837) and the 10th Secretary of State under Andrew Jackson. He was a key organizer of the Democratic Party, a dominant figure in the Second Party System, and the first president who was not of British (i.e. English, Irish, Welsh or Scottish) descent. He was the first president to be born an American citizen (his predecessors were born before the revolution); he is also the only president not to have spoken English as a first language, having grown up speaking Dutch.


          Mr. Van Buren was the third president to serve only one term, after John Adams and his son. He also was one of the central figures in developing modern political organizations. As Andrew Jackson's Secretary of State and then Vice President, he was a key figure in building the organizational structure for Jacksonian democracy, particularly in New York State. However, as a President, his administration was largely characterized by the economic hardship of his time, the Panic of 1837. Between the bloodless Aroostook War and the Caroline Affair, relations with Britain and its colonies in Canada also proved to be strained. Whether or not these are directly his fault, Mr. Van Buren was voted out of office after four years, with a close popular vote but a rout in the electoral vote. In 1848 he ran for president on a third party ticket, the Free Soil Party.


          Other than Thomas Jefferson, Martin Van Buren is the only person to serve as Secretary of State, Vice-President, and President.


          


          Biography


          Martin Van Buren was born in the village of Kinderhook, New York, approximately 25 miles south of Albany, the state capital, as the third of five children. He was the first president born in the United States, as all previous ones were born before the American Revolution. His great-great-great-great-grandfather Cornelis had come to the New World in 1631 from the Netherlands. His father was Abraham Van Buren ( February 17, 1737 April 8, 1817), a farmer and popular tavern-master. His mother was Maria Hoes Van Allen ( February 27, 1743 February 16, 1817), a widow who had three sons from a previous relationship.
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          Mr. Van Buren was educated at common schools and at Kinderhook Academy. In 1796, he began the study of law, completing his preparation in 1802 in New York City, where he studied under William Peter van Ness. In 1803, he was admitted to the bar and continued an active and successful practice for 25 years.


          On February 21, 1807, he married Hannah Hoes, a maternal cousin. Hannah died in 1819, before her husband became President (and, therefore, never became First Lady).


          Mr. Van Buren had been active in politics from at least the age of 17 when he attended a party convention in Troy, New York where he worked to secure the Congressional nomination for John Van Ness. However, once established in his practice, he became wealthy enough to increase his focus on politics. He was an early supporter of Aaron Burr. He allied himself with the Clintonian faction of the Democratic-Republican Party, and was surrogate of Columbia County from 1808 until 1813, when he was removed. In 1812, he became a member of the New York State Senate. In 1817, Martin Van Buren created the first political machine encompassing all of New York, the Bucktails, whose leaders later became known as the Albany Regency, and he was the prime architect of the first nationwide political party: the Jacksonian Democrats. In Mr. Van Buren's own words: "Without strong national political organizations, there would be nothing to moderate the prejudices between free and slaveholding states"("Martin Van Buren" 103-114).


          


          Early political career


          


          New York State Politics


          As a member of the state Senate, he supported the War of 1812 and drew up a classification act for the enrollment of volunteers. He broke with DeWitt Clinton in 1813 and tried to find a way to oppose Clinton's plan for the Erie Canal in 1817. Van Buren supported a bill that raised money for the canal through state bonds, and the bill quickly passed through the legislature with the help of his Tammany Hall compatriots.


          Mr. Van Buren's attitude towards slavery at the moment was shown by his vote, in January 1820, for a resolution opposing the admission of Missouri as a slave state (though he himself was a slave owner). In the same year, he was chosen a presidential elector. It is at this point that Van Buren's connection began with so-called "machine politics". He was the leading figure in the " Albany Regency," a group of politicians who for more than a generation dominated much of the politics of New York and powerfully influenced those of the nation. The group, together with the political clubs such as Tammany Hall that were developing at the same time, played a major role in the development of the " spoils system" a recognized procedure in national, state and local affairs. The Bucktails became a loyal faction with a large amount of party loyalty, and through their actions they were able to capture and control many patronage posts throughout New York. Van Buren did not originate the system but gained the nickname of "Little Wizard" for the skill with which he exploited it. He served also as a member of the state constitutional convention, where he opposed the grant of universal suffrage and tried to keep property requirements.


          


          U.S. Senate and national politics


          In February 1821, Martin Van Buren was elected to the United States Senate. Martin Van Buren at first favored internal improvements, such as road repairs and canal creation, therefore proposing a constitutional amendment in 1824 to authorize such undertakings. The next year, however, he took ground against them. He voted for the tariff of 1824 then gradually abandoned the protectionist position, coming out for "tariffs for revenue only."


          In the presidential election of 1824, Martin Van Buren supported William H. Crawford and received the electoral vote of Georgia for vice-president, but he shrewdly kept out of the acrimonious controversy which followed the choice of John Quincy Adams as President. Martin Van Buren had originally hoped to block Adams' victory by denying him the state of New York (the state was divided between Martin Van Buren supporters who would vote for William H. Crawford and Adams' men). However, Representative Stephen Van Rensselaer swung New York to Adams and thereby the 1824 Presidency. He recognized early the potential of Andrew Jackson as a presidential candidate.


          After the election, Martin Van Buren sought to bring the Crawford and Jackson followers together and strengthened his control as a leader in the Senate. Always notably courteous in his treatment of opponents, he showed no bitterness toward either John Quincy Adams or Henry Clay, and he voted for Clay's confirmation as Secretary of State, notwithstanding Jackson's " corrupt bargain" charge. At the same time, he opposed the Adams-Clay plans for internal improvements and declined to support the proposal for a Panama Congress. As chairman of the Judiciary Committee, he brought forward a number of measures for the improvement of judicial procedure and, in May 1826, joined with Senator Thomas Hart Benton in presenting a report on executive patronage. In the debate on the " tariff of abominations" in 1828, he took no part but voted for the measure in obedience to instructions from the New York legislaturean action which was cited against him as late as the presidential campaign of 1844.


          Martin Van Buren was not an orator, but his more important speeches show careful preparation and his opinions carried weight; the oft-repeated charge that he refrained from declaring himself on crucial questions is hardly borne out by an examination of his senatorial career. In February 1827, he was re-elected to the Senate by a large majority. He became one of the recognized managers of the Jackson campaign, and his tour of Virginia, the Carolinas, and Georgia in the spring of 1827 won support for Jackson from Crawford. Martin Van Buren sought to reorganize and unify "the old Republican party" behind Jackson. Van Buren helped create a grassroots style of politicking that is often seen today. At the state level, Jackson's committee chairmen would split up the responsibilities around the state and organize volunteers at the local level. "Hurra Boys" would plant hickory trees (in honour of Jackson's nickname, "Old Hickory") or hand out hickory sticks at rallies. Martin Van Buren even had a New York journalist write a campaign piece portraying Jackson as a humble, pious man. "Organization is the secret of victory," an editor in the Adams camp wrote. He once said to a group of lobbyists the famous quote and "By the want of it we have been overthrown." In 1828, Martin Van Buren was elected governor of New York for the term beginning on January 1, 1829, and resigned his seat in the Senate.


          Martin Van Buren's tenure as New York governor is the second shortest on record. While his term was short, he did manage to pass the Bank Safety Act (an early form of deposit insurance).


          


          The Jackson Cabinet


          On March 5, 1829, President Jackson appointed Van Buren Secretary of State, an office which probably had been assured to him before the election, and he resigned the governorship. He was succeeded in the governorship by his Lieutenant Governor, Enos T. Throop, a member of the regency. As Secretary of State, Van Buren took care to keep on good terms with the "kitchen cabinet", the group of politicians who acted as Jackson's advisers. He won the lasting regard of Jackson by his courtesies to Mrs. John H. Eaton ( Peggy Eaton), wife of the Secretary of War, with whom the wives of the cabinet officers had refused to associate. He did not oppose Jackson in the matter of removals from office but was not himself an active "spoilsman". He skillfully avoided entanglement in the Jackson- Calhoun imbroglio.
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          No diplomatic questions of the first magnitude arose during Van Buren's service as secretary, but the settlement of long-standing claims against France was prepared and trade with the British West Indies colonies was opened. In the controversy with the Bank of the United States, he sided with Jackson. After the breach between Jackson and Calhoun, Van Buren was clearly the most prominent candidate for the vice-presidency.


          


          Vice-Presidency


          In December 1829, Jackson had already made known his own wish that Van Buren should receive the nomination. In April 1831, Van Buren resigned from his secretary of state position as a result of the Petticoat Affairthough he did not leave office until June. Van Buren still played a part in the Kitchen Cabinet. In August 1831, he was appointed minister to the Court of St. James (United Kingdom), and he arrived in London in September. He was cordially received, but in February, he learned that his nomination had been rejected by the Senate on January 25, 1832. The rejection, ostensibly attributed in large part to Van Buren's instructions to Louis McLane, the American minister to the United Kingdom, regarding the opening of the West Indies trade, in which reference had been made to the results of the election of 1828, was in fact the work of Calhoun, the vice-president. And when the vote was taken, enough of the majority refrained from voting to produce a tie and give Calhoun his longed-for "vengeance". No greater impetus than this could have been given to Van Buren's candidacy for the vice-presidency.


          After a brief tour on through Europe, Van Buren reached New York on July 5, 1832. The 1832 Democratic National Convention (the party's first), held in May of that year, had nominated him for vice-president on the Jackson ticket, despite the strong opposition to him which existed in many states. Van Buren's platform included supporting the expansion of the naval system. His declarations during the campaign were vague regarding the tariff and unfavorable to the United States Bank and to nullification, but he had already somewhat placated the South by denying the right of Congress to abolish slavery in the District of Columbia without the consent of the slave states.


          


          Election of 1836


          It took Van Buren and his partisan friends a decade and a half to form the Democratic Party; many elements, such as the national convention, were borrowed from other parties.


          In the election of 1832, the Jackson-Van Buren ticket won by a landslide. When the election of 1836 came up, Jackson was determined to make Van Buren, his personal choice, president in order to continue his legacy. Martin Van Buren's only competitors in the 1836 election were the Whigs, who were badly split into several regional candidates. William Henry Harrison hoped to receive the support of the Western voters, Daniel Webster had strength in New England, and Hugh Lawson White had support in the South. Van Buren was unanimously nominated by the 1835 Democratic National Convention at Baltimore. He expressed himself plainly on the questions of slavery and the bank at the same time voting, perhaps with a touch of bravado, for a bill offered in 1836 to subject abolition literature in the mails to the laws of the several states. Van Buren's presidential victory represented a broader victory for Jackson and the party. Van Buren entered the White House as a fifty-five year old widower with four sons.


          


          Presidency 1837-1841


          


          Policies


          Martin Van Buren announced his intention "to follow in the footsteps of his illustrious predecessor," and retained all but one of Jackson's cabinet. Van Buren had few economic tools to deal with the economic crisis of 1837. Van Buren advocated lower tariffs and free trade, and by doing so maintained support of the south for the Democratic party. He succeeded in setting up a system of bonds for the national debt. His party was so split that his 1837 proposal for an "Independent Treasury" system did not pass until 1840. It gave the Treasury control of all federal funds and had a legal tender clause that required (by 1843) all payments to be made in legal tender rather than in state bank notes. But the act was repealed in 1841 and never had much impact. Foreign affairs were complicated when several states defaulted on their state bonds, London complained, and Washington explained it had no responsibility for those bonds. British authors such as Charles Dickens then denounced the American failure to pay royalties, leading to a negative press in Britain regarding the financial honesty of America. The Caroline Affair involved Canadian rebels using New York bases to attack the government in Canada. On December 29, 1837, Canadian government forces crossed the frontier into the US and burned the Caroline, which the rebels had been using. One American was killed, and an outburst of anti-British sentiment swept through the U.S. Van Buren sent the army to the frontier and closed the rebel bases. Van Buren tried to vigorously enforce the neutrality laws, but American public opinion favored the rebels. Boundary disputes in May brought Canadian and American lumberjacks into conflict. There was no bloodshed in this Aroostook War, but it further inflamed public opinion on both sides.


          In a bold step, Van Buren reversed Andrew Jackson's policies and sought for peace at home, as well as abroad. Instead of settling a financial dispute between American citizens and the Mexican government by force, Van Buren wanted to seek a diplomatic solution. Also, in August of 1837, Van Buren denied Texas' formal request to join the United States. "Van Buren gave a higher priority to sectional harmony than to territorial expansion" ("Martin Van Buren" 103-114). In the Amistad Case Van Buren sided with the Spanish Government to return the kidnapped slaves. Also, he oversaw the " Trail of Tears", which involved the expulsion of the Cherokee tribe in 1838 from Georgia, Tennessee, Alabama, and South Carolina to the Oklahoma territory. Van Buren was determined to avoid war.


          
            	"Van Buren entered the presidency not only as the heir to Jackson's policies, Jefferson's ideology of limited government, and Smith's principles of political economy, but also an accomplished politician with a statesmanlike vision of the dangers facing the nation. This complex heritage would shape the new president's response to the multiple challenges of 1837."("Martin Van Buren" 103-114)

          


          In 1839, Joseph Smith, Jr., the founder of the Latter Day Saint movement visited Van Buren to plead for the U.S. to help roughly 20,000 Mormon settlers of Independence, Missouri (which would become the birthplace of future President Harry S Truman), who were forced from the state in the Mormon War there. The Governor of Missouri, Lilburn Boggs, had issued an executive order on 27 October 1838, known as the " Extermination Order". It authorized troops to use force against Mormons to "exterminate or drive [them] from the state". In 1839, after moving to Illinois, Smith and his party appealed to congressman and to President Van Buren to intercede for the Mormons. According to Smith's grand-nephew, Van Buren said to Smith, "Your cause is just, but I can do nothing for you; if I take up for you I shall lose the vote of Missouri."


          Van Buren took the blame for hard times, as Whigs ridiculed him as Martin Van Ruin. Van Buren's rather elegant personal style was also an easy target for Whig attacks, such as the Gold Spoon Oration. State elections of 1837 and 1838 were disastrous for the Democrats, and the partial economic recovery in 1839 was offset by a second commercial crisis in that year. Nevertheless, Van Buren controlled his party and was unanimously renominated by the Democrats in 1840. The revolt against Democratic rule led to the election of William Henry Harrison, the Whig candidate.


          


          Administration and Cabinet
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              	The Van Buren Cabinet
            


            
              	Office

              	Name

              	Term
            


            
              	
            


            
              	President

              	Martin Van Buren

              	18371841
            


            
              	Vice President

              	Richard M. Johnson

              	18371841
            


            
              	
            


            
              	Secretary of State

              	John Forsyth

              	18371841
            


            
              	
            


            
              	Secretary of Treasury

              	Levi Woodbury

              	18371841
            


            
              	
            


            
              	Secretary of War

              	Joel R. Poinsett

              	18371841
            


            
              	
            


            
              	Attorney General

              	Benjamin F. Butler

              	18371838
            


            
              	Felix Grundy

              	18381840
            


            
              	Henry D. Gilpin

              	18401841
            


            
              	
            


            
              	Postmaster General

              	Amos Kendall

              	18371840
            


            
              	John M. Niles

              	18401841
            


            
              	
            


            
              	Secretary of the Navy

              	Mahlon Dickerson

              	18371838
            


            
              	James K. Paulding

              	18381841
            

          


          

          


          Supreme Court appointments


          Van Buren appointed the following Justices to the Supreme Court of the United States:


          
            	John McKinley - 1838


            	Peter Vivian Daniel - 1842

          


          


          Later life
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          On the expiration of his term, Van Buren retired to his estate, Lindenwald in Kinderhook, where he planned out his return to the White House. He seemed to have the advantage for the nomination in 1844; his famous letter of April 27, 1844, in which he frankly opposed the immediate annexation of Texas, though doubtless contributing greatly to his defeat, was not made public until he felt practically sure of the nomination. In the Democratic convention, though he had a majority of the votes, he did not have the two-thirds which the convention required, and after eight ballots his name was withdrawn. James K. Polk received the nomination instead.


          In 1848, he was nominated by two minor parties, first by the " Barnburner" faction of the Democrats, then by the Free Soilers, with whom the "Barnburners" coalesced. He won no electoral votes, but took enough votes in New York to give the state  and perhaps the election  to Zachary Taylor. In the election of 1860, he voted for the fusion ticket in New York which was opposed to Abraham Lincoln, but he could not approve of President Buchanan's course in dealing with secession and eventually supported Lincoln.


          Martin Van Buren then retired to his home in Kinderhook. After being bedridden with a case of pneumonia during the fall of 1861, Martin Van Buren died of bronchial asthma and heart failure at his Lindenwald estate in Kinderhook at 2:00 a.m. on July 24, 1862. He is buried in the Kinderhook Cemetery.


          


          Trivia
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            	In an episode of The Monkees entitled "Dance, Monkee, Dance", Martin Van Buren is the answer to a trivia question entitling callers to a free dance lesson. Later in the episode, Van Buren himself shows up for the lesson.


            	In 1842, Van Buren was campaigning in Indiana. In the town of Plainfield, the former President was ejected from his carriage by the roots of an elm tree into a large puddle of mud. Sources say that the townsfolk did this on purpose to protest a bill Van Buren vetoed. The elm tree became known as the Van Buren elm, and a nearby elementary school now bears Van Buren's name.


            	Van Buren was given epithets by his enemies including Martin Van Ruin, and The Little Magician. He was also known as "The Red Fox of Kinderhook" because of his bright red hair and slyness.


            	During Van Buren's presidential campaign of 1840 supporters popularized his nickname "Old Kinderhook," which was abbreviated as "OK." "OK Clubs" were set up. As "OK" was a pass slang term (possibly from a humerous abbreviation of "all correct"), it is possible that this helped revive and popularize " OK" .


            	In Gore Vidal's novel Burr, Van Buren is secretly the illegitimate son of Aaron Burr.


            	In a popular episode of Seinfeld entitled " The Van Buren Boys," Kramer and George are threatened by a street gang called the Van Buren Boys with the secret sign of the number 8 because Van Buren was the 8th president. They apparently picked that name because Van Buren was the man they most admired. The gang is apparently "every bit as mean as he was".


            	Along with the traditional vampire motiff, Martin Van Buren's look was also part of the inspiration for the appearance of the "Grandpa" character on the TV show, The Munsters


            	In the 2000 PBS documentary series The American President, Van Buren's voice was provided by Mario Cuomo. . In the 1997 film Amistad, he was played, more conventionally, by Nigel Hawthorne.


            	Van Buren was the first president to grant an exclusive interview to a reporter, James Gordon Bennett, Sr., of the New York Herald in 1839.


            	One of the titles of the Dutch kings and queens is Countess of Buren. This title is inherited from Anna van Buren, the first consort of William the Silent, although she is not an ancestor. Queen Wilhelmina sometimes used this title when she wanted to be incognito and the current crown prince Willem-Alexander was known as W.A. van Buren when he participated in the Eleven-cities Tour.


            	Famous for his avoidance of commitment, a friendly senator made a bet with another senator that Van Buren would not agree that the sun rose in the East. The bettor put the question to Van Buren, who replied "I invariably awake in the morning after sunrise so I wouldn't know."

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Martin_Van_Buren"
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              	Background information
            


            
              	Birth name

              	Marvin Pentz Gay Jr .
            


            
              	Born

              	April 2, 1939(1939-04-02)

              Washington, D.C., United States
            


            
              	Died

              	April 1, 1984 (aged44)

              Los Angeles, California, United States
            


            
              	Genre(s)

              	R&B, soul, quiet storm, Motown, pop, reggae
            


            
              	Occupation(s)

              	Singer-songwriter, composer, musician, record producer
            


            
              	Instrument(s)

              	Vocals, keyboards, drums, percussion, clavinet
            


            
              	Years active

              	19571961 (groups)

              19611984 (solo)
            


            
              	Label(s)

              	Motown (Tamla-Motown), Columbia
            


            
              	Associated acts

              	The Moonglows, Martha and the Vandellas, Tammi Terrell, The Originals, Mary Wells, Kim Weston, Diana Ross, Harvey Fuqua
            

          


          Marvin Gaye (born Marvin Pentz Gay Jr., April 2, 1939  April 1, 1984) was an iconic two-time Grammy-winning American singer, songwriter, composer, multi-instrumentalist, and record producer who gained international fame as an artist on the Motown record label in the 1960s and 1970s. Marvin began his career at Motown in 1961. He quickly became Motown's top solo male artist and scored numerous hits during the 1960s, among them " Stubborn Kind of Fellow", " How Sweet It Is (To Be Loved By You)", " I Heard It Through the Grapevine", and several hit duets with Tammi Terrell, including " Ain't No Mountain High Enough" and " You're All I Need to Get By", before moving on to his own form of musical self-expression. Gaye is notable for fighting the hit-making, but creatively restrictive, Motown record-making process, in which performers and songwriters and record producers were generally kept in separate camps.


          With his successful 1971 album What's Going On and subsequent releases including Trouble Man (1972) and Let's Get It On (1973), Gaye, who was a part-time songwriter for Motown artists during his early years with the label, proved that he could write and/or produce his own albums without having to rely on the Motown system. He is also known for his environmentalism, perhaps most evident in his song " Mercy Mercy Me (The Ecology)".


          During the 1970s, Gaye would release several other notable albums, including Let's Get It On and I Want You, and had hits with singles such as " Let's Get It On", " Got to Give It Up", and, in the early 1980s, " Sexual Healing". Before his death, Gaye won two Grammy Awards: one for Best Male R&B Vocal Performance and one for Best Instrumental Recording for the single, Sexual Healing on February 23, 1983 on the Grammy Awards 25th Anniversary. By the time of his death in 1984 at the hands of his clergyman father, Gaye had become one of the most influential artists of the soul music area. In 1996, Gaye was awarded with the Grammy Lifetime Achievement Award on its 38th Anniversary ceremony.


          Gaye's career has been described as one that "spanned the entire history of rhythm and blues from fifties doo-wop to eighties contemporary soul." Critics have also stated that Gaye's musical output "signified the development of black music from raw rhythm and blues, through sophisticated soul to the political awareness of the 1970s and increased concentration on personal and sexual politics thereafter."


          


          Biography


          


          Early life and career


          Gaye was born at Freedman's Hospital in Washington, D.C.. He was the first son and second eldest of four children to minister Rev. Marvin Pentz Gay Sr. and schoolteacher/housekeeper Alberta Cooper. Sisters Jeanne and Zeola, younger brother Frankie and Marvin lived in the segregated section of Washington, D.C.'s Deanwood neighbourhood in the northeastern section of the city. As a teen, he caddied at Norbeck Country Club in Olney, Maryland. Gaye's father preached in a Seventh-day Adventist Church sect called the House of God, which went by a strict code of conduct and mixed teachings of Orthodox Judaism and Pentecostalism. As a child growing up in his father's church, Gaye started singing and playing instruments in the choir. During his time in high school, he began listening to doo-wop and joined the DC Tones as a drummer. After dropping out of Cardozo High School, Gaye joined the United States Air Force. After faking mental illness, he was discharged because he refused to follow orders.


          After dropping out of the Air Force in 1957, Gaye began his music career in several doo wop groups, settling on The Marquees, a popular D.C. group. With Bo Diddley, The Marquees released a single, "Wyatt Earp", in 1957 on Okeh Records and were then recruited by Harvey Fuqua to become The Moonglows. "Mama Loocie", released in 1959 on Chess Records, was Gaye's first single with the Moonglows and his first recorded lead. After a concert in Detroit, the "new" Moonglows disbanded and Fuqua introduced Gaye to Motown Records president Berry Gordy. He signed Gaye first as a session drummer for acts such as The Miracles, The Contours, Martha and the Vandellas, The Marvelettes and others, most notably playing drums on The Marvelettes' 1961 hit, " Please Mr. Postman" and Little Stevie Wonder's live version of 1963 hit, " Fingertips Pt. 2", both singles reached the number one spot of the pop singles chart.


          After starting his recording career at Motown, he changed his name from Marvin Gay to Marvin Gaye, adding the 'e' to separate himself from his father's name, to stop ongoing gossip about his sexuality, and to imitate his idol, Sam Cooke, who also added an 'e' to his last name. He had wanted to record for the label, but Motown president Berry Gordy had apprehensions about recording for the singer due to the fact that Gaye was not used to following orders on what the label wanted for him to do. According to a VH-1 documentary, Gaye's then-girlfriend and Berry's sister Anna Gordy, convinced Berry to sign him after Berry agreed to let him record a contemporary pop record of jazz-styled ballads and standards.


          


          


          Early success


          Popular and well-liked around Motown, Gaye already carried himself in a sophisticated, gentlemanly manner and had little need of training from Motown's in-house Artist Development director, Maxine Powell, though the singer did take Powell's advice on not performing with his eyes closed, as if "to appear that he wasn't asleep". In June 1961, Gaye issued his first solo recording, The Soulful Moods of Marvin Gaye, which was the first album issued by the Motown record label besides The Miracles' Hi... We're The Miracles Featuring Broadway standards and jazz-rendered show tunes with few rock/R&B-oriented tunes, the record failed to chart. After arguing over direction of his career with Gordy, Gaye eventually agreed to conform to record the more R&B-rooted sounds of his label mates and contemporaries issuing three singles that were written by Gordy. His first single release, "Let Your Conscience Be Your Guide", built upon a Ray Charles vibe, failed to chart as did the follow-ups, "Sandman" and "A Soldier's Plea", each released in 1962. Ironically, Gaye would find his first success as a co-songwriter on the Marvelettes' 1962 hit, " Beechwood 4-5789". Finally in the fall of 1962, the single, " Stubborn Kind of Fellow", brought Gaye success on the R&B chart. The record, co-written by Gaye and produced by friend William "Mickey" Stevenson, featuring Martha and the Vandellas (then known as The Vells, the group would sing background on Marvin's 1963 album, That Stubborn Kinda Fellow), was an autobiographical jab at Gaye's nonchalant, moody behaviour, became a top ten hit on the Hot R&B Songs chart.


          The single would be followed by his first Top 40 singles " Hitch Hike", " Pride and Joy" and " Can I Get a Witness", all of which were charted successes for Gaye in 1963. The success continued with the 1964 singles " You Are a Wonderful One" (which featured background work by The Supremes), " Try It Baby" (which featured backgrounds from The Temptations), " Baby Don't You Do It" and " How Sweet It Is (To Be Loved By You)", which became his signature song. During this early success, Gaye contributed to writing Martha and the Vandellas' 1964 smash, " Dancing in the Street". His work with Smokey Robinson on the 1966 album, Moods of Marvin Gaye, spawned two consecutive top ten singles in " I'll Be Doggone" and " Ain't That Peculiar", both of which became the singer's first Billboard charted number-one hits of his career peaking at the top spot on the R&B singles chart. Marvin's early success granted him teen idol status as he became a favorite on the teen-based shows, American Bandstand, Shindig!, Hullaballoo and The Mike Douglas Show, he also became one of the few Motown artists to perform at the Copacabana. A live album from the Copacabana show wouldn't be issued for three decades.


          


          


          Tammi Terrell


          A number of Gaye's hits for Motown were songs with female artists, such as Kim Weston and Mary Wells; the first Gaye/Wells album, 1964's Together, was Gaye's first charting album. However, it was Marvin's work with Tammi Terrell that became the most popular and memorable. Terrell and Gaye had a good rapport and their first album together, 1967's United, birthed the massive hits " Ain't No Mountain High Enough" (later covered by Diana Ross and more recently, by former Doobie Brothers singer, Michael McDonald) and " Your Precious Love". Real life couple Nickolas Ashford and Valerie Simpson provided the writing and production for the Gaye/Terrell records. While Gaye and Terrell themselves were not loversthough rumors persist that they may have beenthey convincingly portrayed lovers on record. Indeed, Gaye sometimes claimed that for the durations of the songs he was in love with her. On October 14, 1967, Terrell collapsed into Gaye's arms on stage while they were performing at the Hampton Institute (now Hampton University) homecoming in Hampton, Virginia (located in Virginia's Tidewater region) (not at Hampden-Sydney College, located in mid-state Virginia). She was later diagnosed with a brain tumor and her health continued to deteriorate.


          Motown decided to try and carry on with the Gaye/Terrell recordings, issuing the You're All I Need album in 1968, which featured the hits " Ain't Nothing Like the Real Thing" and " You're All I Need to Get By". By the time of the final Gaye/Terrell album, Easy in 1969, Terrell's vocals were performed mostly by Valerie Simpson. Two tracks on Easy were archived Terrell solo songs with Gaye's vocals overdubbed onto them.


          Terrell's illness put Gaye in a depression; he refused to acknowledge the success of his song " I Heard It Through the Grapevine" ( sample), previously recorded in 1967 by Gladys Knight & The Pips, his first #1 hit and the biggest selling single in Motown history to that point, with four million copies sold. His work with producer Norman Whitfield, who produced "Grapevine", resulted in similar success with the singles " Too Busy Thinking About My Baby" and " That's the Way Love Is". Meanwhile, Gaye's marriage was crumbling and he was growing bored with his music. Wanting creative control, he sought to produce singles for Motown session band The Originals, whose Gaye-produced hit singles, " Baby I'm For Real" and " The Bells", brought needed success.


          


          


          What's Going On


          Tammi Terrell died of a brain tumor on March 16, 1970. Devastated by her death, Gaye was so emotional at her funeral that he'd talk to the remains as if she were going to respond. He subsequently went into seclusion, and did not perform in concert for nearly two years. Gaye told friends that he had thought of quitting music, at one point trying out for the American football team the Detroit Lions (where he met acquaintances Mel Farr and Lem Barney), but after the success of his productions with the Originals, Gaye was confident to make his own musical statement. As a result, he entered the studio on June 1, 1970 and recorded the songs " What's Going On", "God is Love", and "Sad Tomorrows" - an early version of "Flying High (In the Friendly Sky)".


          Gaye wanted to release " What's Going On". Gordy refused, however, calling the single "uncommercial". Gaye refused to record any more until Gordy gave in; the song became a surprise hit in January 1971. Gordy subsequently requested an entire album of similar tracks from Gaye.


          The What's Going On album became one of the highlights of Gaye's career and is today his best-known work. Both in terms of sound (influenced by funk and jazz) and lyrical content), it was a major departure from his earlier Motown work. Two more of its singles, " Mercy Mercy Me (The Ecology)" and " Inner City Blues (Make Me Wanna Holler)", became Top 10 pop hits and #1 R&B hits. The album became one of the most memorable soul albums of all time and, based upon its themes, the concept album became the next new frontier for soul music. It has been called "the most important and passionate record to come out of soul music, delivered by one of its finest voices".


          


          


          Continued success in music


          After the success of What's Going On, Motown renegotiated a new contract with Gaye that allowed him creative control. The deal was worth $1 million, making Gaye the highest-earning black artist in music history at the time. He moved from Detroit to Los Angeles in 1972 after being offered a chance to write the score to a blaxploitation film. Writing, arranging and producing for the movie Trouble Man, Gaye issued the soundtrack and title song in 1972. The soundtrack and the single became hits, with the single peaking at the top ten in early 1973. After going over a difficult period of where to go next in his career, Gaye decided to switch topics from social to sensual with the release of Let's Get It On ( sample) in 1973. The album was a rare departure for the singer for its blatant sensual appeal. Yielded by the smash title track and standout tracks such as " Come Get to This", " You Sure Love to Ball" and " Distant Lover", Let's Get It On became Gaye's biggest selling album during his lifetime, surpassing What's Going On. Also, with the title track, Gaye broke his own record at Motown by surpassing the sales of " I Heard It Through the Grapevine". The album would be later hailed as "a record unparalleled in its sheer sensuality and carnal energy."


          Gaye began working on his final duet album, this time for Diana Ross for the Diana & Marvin project, an album of duets that began recording in 1972, while Ross was pregnant with her second child. Gaye refused to sing if he couldn't smoke in the studio, so the duet album was recorded by overdubbing Ross and Gaye at separate studio session dates. Released in the fall of 1973, the album yielded the US Top 20 hit singles " You're a Special Part of Me and " My Mistake (Was to Love You)" as well as the UK versions of The Stylistics's " You Are Everything" at #5 and " Stop, Look, Listen (To Your Heart)" at #25, respectively.


          In 1976, Gaye released the I Want You LP, which yielded the title track as the number-one R&B single, and the modest charter, " After the Dance." Album tracks such as "Since I Had You" and "Soon I'll Be Loving You Again" geared Gaye towards more funky material.
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          "Got to Give It Up" and his final days at Motown


          In 1977, Gaye released the seminal funk single, " Got to Give It Up", which went to number-one on the pop, R&B and dance singles charts simultaneously and helped his Live at the London Palladium album sell over two million copies, becoming one of the top ten best-selling albums of the year. The following year, after divorcing his first wife, Anna, he agreed to remit a portion of his salary and sales of his upcoming album to his ex for alimony. The result was 1978's Here, My Dear, which addressed the sour points of his marriage and almost led to Anna filing a lawsuit for invasion of privacy against him, though she later reversed that decision. That album tanked on the charts (despite its later critical reevaluation) however, and Gaye struggled to sell a record. By 1979, besieged by tax problems and drug addictions, Gaye filed for bankruptcy and moved to Hawaii, where he lived in a bread van. In 1980, he signed with British promoter Jeffrey Kruger to do concerts overseas with the promised highlight of a Royal Command Performance at London's Drury Lane in front of Princess Margaret. Gaye failed to make the stage on time; by the time he showed up, everyone had left. While in London, he worked on In Our Lifetime? When Motown issued the album in 1981, Gaye was livid: he accused Motown of editing and remixing the album without his consent, releasing an unfinished song ("Far Cry"), altering the album art he requested and removing the question mark from the title (thus muting its intended irony). A special edition of the album was released in early 2008.


          


          Comeback and sudden death


          After being offered a chance to clear things up in Ostend, Belgium, he permanently moved there in early 1981. Still upset over Motown's decision to release In Our Lifetime, he negotiated a release from the label and signed with Columbia Records in 1982, releasing the Midnight Love album late that year. The album included " Sexual Healing" ( sample), which was Gaye's last big hit. The single shot to #1 on Billboard's R & B chart and remained there for a record 10 weeks, making it the biggest R & B hit of the decade, and also crossed over to #3 on Billboard's Hot 100. The single went on to sell more than two million copies in the US alone earning a Platinum certification. The song gave Gaye his first two Grammy Awards (Best R&B Male Vocal Performance, Best R&B Instrumental) in February 1983. It was also nominated for Best R & B Song but lost to George Benson. The following year, he was nominated for Best Male R&B Vocal Performance again, this time for the Midnight Love album itself. In February 1983, Gaye performed " The Star-Spangled Banner" at the NBA All-Star Game, held at The Forum in Inglewood, California, accompanied by a drum machine. In March 1983, he gave his final performance in front of his old mentor and label for Motown 25, performing "What's Going On". He then embarked on a U.S. tour to support his album. The tour, ending in August 1983, was plagued by health problems and Gaye's bouts with depression, and fear over an alleged attempt on his life.


          When the tour ended, he isolated himself by moving into his parents' house. He threatened to commit suicide several times after numerous bitter arguments with his father. On April 1, 1984, one day before his 45th birthday, Gaye's father shot and killed him after an argument that had started after his parents argued over misplaced business documents. Ironically, Gaye was killed by a gun he had offered to his father. Marvin Sr. was sentenced to six years of probation after pleading guilty to manslaughter. Charges of first-degree murder were dropped after doctors discovered Marvin Sr. had a brain tumor. Spending his final years in a retirement home, he died of pneumonia in 1998.


          After some posthumous releases cemented his memory in the popular consciousness, Gaye was inducted into the Rock and Roll Hall of Fame in 1987. He later was inducted to Hollywood's Rock Walk in 1989 and was given a star on the Hollywood Walk of Fame in 1990.


          


          


          Personal life


          Gaye married twice. His first marriage was to Berry Gordy Jr.'s sister, Anna Gordy (she was 17 years his senior), who inspired some of Gaye's earlier hits including " Stubborn Kind of Fellow" and " You Are a Wonderful One". Gaye and Anna Gordy adopted a son, Marvin Pentz Gaye III (born in November 1965). Troubled from the start, the marriage imploded after Gaye began courting Janis Hunter, the 17-year-old daughter of hipster jazz icon Slim Gaillard, in 1973 following the release of Let's Get It On. Hunter was also an inspiration to Gaye's music, particularly his entire post-What's Going On/Trouble Man period which included Let's Get It On and I Want You. Their relationship produced two children, Nona Marvisa Gaye (b. September 4, 1974) and Frankie Christian Gaye (b. November 16, 1975). Gaye and Hunter married after his divorce from Gordy was finalized. Shortly after their October 1977 wedding in Baton Rouge, Louisiana, however, they separated due to growing tensions between them, finally divorcing in February 1981.


          In 1982 Gaye became involved with Lady Edith Foxwell, former wife of the British movie director Ivan Foxwell, and spent much time with her at Sherston, her Wiltshire estate. At the time Foxwell, born into the Irish aristocracy, ran the then highly fashionable Embassy Club and was referred to in the media as "the queen of London cafe society." The story of their affair was told by writer Stan Hey in the April 2004 issue of GQ. The report quoted writer/composer Bernard J. Taylor as saying he was told by Foxwell that she and Gaye had discussed marriage before his death.


          After Gaye's death, two of his children followed in his footsteps and joined the entertainment field: his oldest son, Marvin Pentz Gaye III, became a record producer and has control of his estate, while Gaye's only daughter, Nona, became a model, actress and singer.


          


          Legacy, tributes and award recognitions


          Even before Gaye died, tributes had been made to him. In 1983 the British group Spandau Ballet recorded the single " True" as a partial tribute to both Gaye and the Motown sound he helped establish. The day after Gaye died, Duran Duran dedicated their live performance of Save a Prayer on Arena to the soulster. A year after his death, The Commodores made reference to Gaye's death in their 1985 song " Nightshift", as did the Violent Femmes in their 1988 song "See My Ships". Motown alum Diana Ross also paid tribute with her Top 10 pop single " Missing You" (1985), as did Teena Marie, also a former Motown artist, with her album track "My Dear Mr. Gaye". The soul band Maze featuring Frankie Beverly recorded the tribute song, "Silky Soul" (1989), in honour of their late mentor. He was also mentioned in the next-to-last choral verse of George Michael's record, " John and Elvis Are Dead", featured on his album, Patience.


          In 1992, the Israeli artist Izhar Ashdot dedicated his song "Eesh Hashokolad" to Gaye. In 1995, artists including Madonna, Stevie Wonder, Speech of the group Arrested Development and Gaye's own daughter Nona, paid tribute to Gaye with the MTV-assisted tribute album, Inner City Blues: The Music of Marvin Gaye, which also included a documentary of the same name that aired on MTV. In 1999, R&B artists such as D'Angelo, Erykah Badu, Brian McKnight and Will Downing paid their respects to Gaye in a tribute album, Marvin Is 60. In October 2001, an all-star cover of "What's Going On", produced by Jermaine Dupri, was issued as a benefit single, credited to "Artists Against AIDS Worldwide". The single, which was a reaction to the tragedy of the September 11, 2001 attacks, as well as to the AIDS crisis, featured contributions from a plethora of stars, including Christina Aguilera, Mary J. Blige, Bono, Mariah Carey, Destiny's Child, Fred Durst of Limp Bizkit, Nelly Furtado, Alicia Keys, Aaron Lewis of the rock group StainD, Nas, Backstreet Boys, *NSYNC, P. Diddy, ?uestlove of The Roots, Britney Spears, and Gwen Stefani. The "What's Going On" cover also featured Nona Gaye, who sang one of the song's lines, "Father, father/we don't need to escalate".


          In 1987, Gaye was inducted posthumously to the Rock & Roll Hall of Fame with his first wife Anna Gordy and son Marvin III accepting for him. He was later given his own star on the Hollywood Walk of Fame in 1990. In 1996, he was posthumously awarded with the Grammy Award for Lifetime Achievement Award and was honored in song by admirers Annie Lennox and Seal. In 2004, Rolling Stone ranked him #18 on their list of the 100 Greatest Artists of All Time.


          Throughout his long career, Gaye scored a total of 41 Top 40 hit singles on Billboard's Pop Singles chart between 1963 and 2001, sixty Top 40 R&B singles chart hits from 1962 to 2001, 18 Top Ten pop singles on the pop chart, 38 Top 10 singles on the R&B chart, three number-one pop hits and thirteen number-one R&B hits and tied with Michael Jackson in total as well as the fourth biggest artist of all-time to spend the most weeks at the number-one spot on the R&B singles chart (52 weeks). In all, Gaye produced a total of 67 singles on the Billboard charts in total, spanning five decades, including five posthumous releases.


          The year a remix of "Let's Get It On" was released to urban adult contemporary radio, "Let's Get It On" was certified gold by the RIAA for sales in excess of 500,000 units, making it the best-selling single of all time on Motown in the United States. Gaye's " I Heard It Through the Grapevine" holds the title of the best-selling international Motown single of all time, with high sales explained by a re-release in Europe following a Levi's 501 Jeans commercial in 1986.


          In 2005, the rock group A Perfect Circle released "What's Going On" as part of an anti-war CD titled eMOTIVe. The next year, it was announced that The Strokes were going to cover Marvin's " Mercy Mercy Me (The Ecology)" on their next album. In October 2005, a discussion was delivered at Washington, D.C.'s City Council to change the name of a park located at Gaye's childhood neighbourhood from Watts Branch Park to Marvin Gaye Park, and was soon offered so for $5 million to make the name change a reality. The park was renamed on April 2, 2006 on what would've been Gaye's 67th birthday.


          A documentary about Gaye's life and death - What's Going On: The Marvin Gaye Story - was a UK/ PBS USA co-production, directed by Jeremy Marre. Gaye is referenced as one of the supernatural acts to appear in the short story and later television version of Stephen King's Nightmares and Dreamscapes in " You Know They Got a Hell of a Band".


          A Marvin Gaye biopic, titled Marvin - The Marvin Gaye Story, is being set for production in 2008 by Producer Duncan McGillivray (Chairman of Film by Humans Production Co., LLC) with F. Gary Gray, the director of The Italian Job as the director and singer Roberta Flack supervising on the music. It will be a full-scale, $40 million dollar biopic of the entire life story of Gaye with all the key Motown and family members in Gaye's life. Another biopic, which was currently in the works, titled Sexual Healing, is set to start filming in April 2008 with Jesse L. Martin playing Gaye, with James Gandolfini playing Gaye's mentor, Freddy Couseart. Gandolfini recently announced that he would be producing the film through his Attaboy Films company.


          A play co-composed by Gaye's sister Zeola about the singer is currently playing. On June 19, 2007, Hip-O Records reissued Gaye's final Motown album, In Our Lifetime as an expanded two-disc edition titled In Our Lifetime?: The Love Man Sessions, bringing back the original title with the question mark intact and included a different mix of the album, which was recorded in London and also including the original songs from the Love Man album, which were in fact songs that were later edited lyrically for the songs that made the In Our Lifetime album. The same label released a deluxe edition of Gaye's Here, My Dear album, which included a re-sequencing of tracks from the album from producers such as Salaam Remi and Bootsy Collins.


          


          Discography


          
            
              	
                

                Top Ten Albums


                
                  	1971: What's Going On (#6 U.S.)


                  	1973: Let's Get It On (#2 U.S.)


                  	1973: Diana & Marvin (#5 UK)


                  	1974: Marvin Gaye Live! (#8 U.S.)


                  	1976: I Want You (#4 U.S.)


                  	1977: Live at the London Palladium (#3 U.S.)


                  	1982: Midnight Love (#7 U.S.; #10 UK)


                  	1994: The Very Best of Marvin Gaye (#3 UK)


                  	2000: Marvin Gaye Love Songs (#8 UK)

                

              

              	
                

                U.S. and UK Top Ten Singles


                
                  	1963: " Pride and Joy" (US #10)


                  	1964: " How Sweet It Is (To Be Loved By You)" (US #6)


                  	1965: " I'll Be Doggone" (US #8)


                  	1965: " Ain't That Peculiar" (US #8)


                  	1967: " Your Precious Love" (US #5)


                  	1967: " If I Could Build My Whole World Around You" (US #10)


                  	1968: " Ain't Nothing Like the Real Thing" (US #8)


                  	1968: " You're All I Need to Get By" (US #7)


                  	1968: " I Heard It Through the Grapevine" (US #1; UK #1)


                  	1969: " Too Busy Thinking About My Baby" (US #4; UK #5)


                  	1969: " The Onion Song" (UK #9)


                  	1969: " That's The Way Love Is" (US #7)


                  	1970: " Abraham, Martin & John" (UK #9)


                  	1971: " What's Going On" (US #2)


                  	1971: " Mercy Mercy Me (The Ecology)" (US #4)


                  	1971: " Inner City Blues (Make Me Wanna Holler)" (US #9)


                  	1972: " Trouble Man" (US #7)


                  	1973: " Let's Get It On" (US #1)


                  	1974: " You Are Everything" (UK #5)


                  	1977: " Got to Give It Up" (US #1; UK #7)


                  	1982: " Sexual Healing" (US #3; UK #4)

                

              
            

          


          


          Sound clips


          


          Filmography


          
            	1965: The T.A.M.I. Show (documentary)


            	1969: The Ballad of Andy Crocker (television movie)


            	1971: Chrome & Hot Leather (television movie)


            	1972: Trouble Man (cameo; soundtrack)


            	1973: Save the Children (documentary)

          


          


          Marvin Gaye in Popular Culture


          
            	Mention is made of Marvin and his daughter, Nona Gaye, in the novel "Just A Baby" by Dell Black on pages 122123.


            	In "Keep Ya Head Up" by 2Pac, the lyrics in the second verse of the song are "I remember Marvin Gaye used to sing to me, he had me feelin' like black was the thing to be."


            	In Stephen King's novel The Waste Lands, Jake's father has a Marvin Gaye poster hanging in his study.


            	In the song "Hrst Du mich?" by German hip hop band Fettes Brot, the first verse is dedicated to Marvin Gaye.


            	Spandau Ballet's 1983 breakthrough single "True" (written by Martin Kemp) features the line "Listening to Marvin all night long / This is the sound of my soul".

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Marvin_Gaye"
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        Marxism


        
          

          Marxism is the political philosophy and practice derived from the work of Karl Marx and Friedrich Engels. Any political practice or theory that is based on an interpretation of the works of Marx and Engels may be called Marxism. Despite being commonly considered less important in the early 21st century than during most of the 20th, there is still a presence of Marxist approaches in academic fields of research; these include anthropology, media studies, Theatre, history, economics, literary criticism, aesthetics and philosophy. The constitution of the Communist Parties and Communist states was grounded in Marxism; the basic difference between Communism in general and Marxism, is that Communism aims at the realization of a " Communist society", while Marxism is a theoretical-practical framework based on the analysis of "the conflicts between the powerful and the subjugated". As a consequence of this, there are many scholars and thinkers who use Marxism as a framework for analysis but do not advocate a communist society.


          While there are many theoretical and practical differences among the various forms of Marxism, most forms of Marxism share:


          
            	a belief that capitalism is based on the exploitation of workers by the owners of capital


            	a belief that people's consciousness of the conditions of their lives reflects the dominant ideology which is in turn shaped by material conditions and relations of production


            	an understanding of class in terms of differing relations of production, and as a particular position within such relations


            	an understanding of material conditions and social relations as historically malleable


            	a view of history according to which class struggle, the evolving conflict between classes with opposing interests, structures each historical period and drives historical change


            	a belief that this dialectical historical process will ultimately result in a replacement of the current class structure of society with a system that manages society for the good of all, resulting in the dissolution of the class structure and its support (more often than not including the nation state)

          


          The main points of contention among Marxists are the degree to which they are committed to a workers' revolution as the means of achieving human emancipation and enlightenment, and the actual mechanism through which such a revolution might occur and succeed. Marxism is correctly but not exhaustively described as a variety of Socialism. Some Marxists, however, argue that no actual state has ever fully realized Marxist principles; other Marxists, such as Autonomists claim Marxist principles cannot be realized in any state construct seen through the 20th Century, and would necessitate a reconceptualization of the notion of state itself.


          


          Classical Marxism


          Classical Marxism refers to the body of theory directly expounded by Karl Marx and Friedrich Engels. The term "Classical Marxism" is often used to distinguish between "Marxism" as it is broadly understood and "what Marx believed", which is not necessarily the same thing. For example, shortly before he died in 1883, Marx wrote a letter to the French workers' leader Jules Guesde and to his own son-in-law Paul Lafargue, both of whom claimed to represent Marxist principles, in which he accused them of "revolutionary phrase-mongering" and of denying the value of reformist struggles. Paraphrasing Marx: "If that is Marxism, then I am not a Marxist". As the American Marx scholar Hal Draper remarked, "there are few thinkers in modern history whose thought has been so badly misrepresented, by Marxists and anti-Marxists alike."


          


          Karl Marx and Friedrich Engels
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          Karl Heinrich Marx ( May 5, 1818, Trier, then part of Prussian Rhineland  March 14, 1883, London) was an immensely influential German philosopher, political economist, and socialist revolutionary. Marx addressed a wide variety of issues, including alienation and exploitation of the worker, the capitalist mode of production, and historical materialism. He is most famous, however, for his analysis of history in terms of class struggles, as summed up in the opening line of the introduction to the Communist Manifesto: "The history of all hitherto existing society is the history of class struggles." The influence of his ideas, already popular during his life, was greatly broadened by the victory of the Russian Bolsheviks in the October Revolution of 1917. Indeed, there are few parts of the world which were not significantly touched by Marxian ideas in the course of the 20th century.
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          Friedrich Engels ( November 28, 1820, Wuppertal  August 5, 1895, London) was a 19th century German political philosopher. He developed communist theory alongside Marx.


          The two first met in person in September 1844. They discovered that they had similar views on philosophy and on capitalism and decided to work together, producing a number of works including Die heilige Familie ( The Holy Family). After the French authorities deported Marx from France in January 1845, Engels and Marx decided to move to Belgium, which then permitted greater freedom of expression than other countries in Europe. Engels and Marx returned to Brussels in January 1846, where they set up the Communist Correspondence Committee.


          In 1847 Engels and Marx began writing a pamphlet together, based on Engels' The Principles of Communism. They completed the 12,000-word pamphlet in six weeks, writing it in such a manner as to make communism understandable to a wide audience, and published it as The Communist Manifesto in February 1848. In March, Belgium expelled both Engels and Marx. They moved to Cologne, where they began to publish a radical newspaper, the Neue Rheinische Zeitung. By 1849, both Engels and Marx had to leave Germany and moved to London. The Prussian authorities applied pressure on the British government to expel the two men, but Prime Minister Lord John Russell refused. With only the money that Engels could raise, the Marx family lived in extreme poverty.


          After Marx's death in 1883, Engels devoted much of the rest of his life to editing and translating Marx's writings. He also contributed significantly to feminist theory and Marxist feminism in Origins of the Family, Private Property, and the State, conceiving, for instance, the concept of monogamous marriage as having arisen because of the domination of men over women. In this sense, he ties communist theory to the family, arguing that men have dominated women just as the capitalist class has dominated workers. Engels died in London in 1895.


          


          Early influences


          Classical Marxism was influenced by a number of different thinkers. These thinkers can be divided roughly into 3 groups:


          
            	German Philosophers including: Immanuel Kant, Georg Hegel, Ludwig Feuerbach


            	English and Scottish Political Economists including: Adam Smith & David Ricardo


            	French Social Theorists including: Jean-Jacques Rousseau; Charles Fourier; Henri de Saint-Simon; Pierre-Joseph Proudhon; Flora Tristan; Louis Blanc

          


          Other influences include:


          
            	Antique materialism, e.g. Epicurus, Lucretius


            	Giambattista Vico


            	Lewis Morgan

          


          


          Main ideas


          The main ideas to come out of Marx and Engels' collective works include:


          
            	Exploitation: Marx refers to the exploitation of an entire segment or class of society by another. He sees it as being an inherent feature and key element of capitalism and free markets. The profit gained by the capitalist is the difference between the value of the product made by the worker and the actual wage that the worker receives; in other words, capitalism functions on the basis of paying workers less than the full value of their labor, in order to enable the capitalist class to turn a profit. This profit is not however moderated in terms of risk vs. return.


            	Alienation: Marx refers to the alienation of people from aspects of their "human nature" ("Gattungswesen", usually translated as 'species-essence' or 'species-being'). He believes that alienation is a systematic result of capitalism. Under capitalism, the fruits of production belong to the employers, who expropriate the surplus created by others and in so doing generate alienated labour. Alienation describes objective features of a person's situation in capitalism - it isn't necessary for them to believe or feel that they are alienated.


            	Base and superstructure: Marx and Engels use the base-structure metaphor to explain the idea that the totality of relations among people with regard to the social production of their existence forms the economic basis, on which arises a superstructure of political and legal institutions. To the base corresponds the social consciousness which includes religious, philosophical, and other main ideas. The base conditions both, the superstructure and the social consciousness. A conflict between the development of material productive forces and the relations of production causes social revolutions, and the resulting change in the economic basis will sooner or later lead to the transformation of the superstructure. For Marx, though, this relationship is not a one way process - it is reflexive; the base determines the superstructure in the first instance and remains the foundation of a form of social organization which then can act again upon both parts of the base-structure metaphor. The relationship between superstructure and base is considered to be a dialectical one, not a distinction between actual entities "in the world".


            	Class consciousness: Class consciousness refers to the awareness, both of itself and of the social world around it, that a social class possess, and its capacity to act in its own rational interests based on this awareness. Thus class consciousness must be attained before the class may mount a successful revolution. Other methods of revolutionary action have been developed however, such as vanguardism.


            	Ideology: Without offering a general definition for ideology, Marx on several instances has used the term to designate the production of images of social reality. According to Engels, ideology is a process accomplished by the so-called thinker consciously, it is true, but with a false consciousness. The real motive forces impelling him remain unknown to him; otherwise it simply would not be an ideological process. Hence he imagines false or seeming motive forces. Because the ruling class controls the society's means of production, the superstructure of society, as well as its ruling ideas, will be determined according to what is in the ruling class's best interests. As Marx said famously in The German Ideology, the ideas of the ruling class are in every epoch the ruling ideas, i.e. the class which is the ruling material force of society, is at the same time its ruling intellectual force. Therefore the ideology of a society is of enormous importance since it confuses the alienated groups and can create false consciousness such as commodity fetishism (perceiving labor as capital ~ a degradation of human life).


            	Historical materialism: Historical materialism was first articulated by Marx, although he himself never used the term. It looks for the causes of developments and changes in human societies in the way in which humans collectively make the means to life, thus giving an emphasis, through economic analysis, to everything that co-exists with the economic base of society (e.g. social classes, political structures, ideologies).


            	Political economy: The term "political economy" originally meant the study of the conditions under which production was organized in the nation-states of the new-born capitalist system. Political economy, then, studies the mechanism of human activity in organizing material, and the mechanism of distributing the surplus or deficit that is the result of that activity. Political economy studies the means of production, specifically capital, and how this manifests itself in economic activity.

          


          


          Class


          Marx believed that the identity of a social class is derived from its relationship to the means of production (as opposed to the notion that class is determined by wealth alone, i.e., lower class, middle class, upper class).


          Marx describes several social classes in capitalist societies, including primarily:


          
            	The proletariat: "those individuals who sell their labour power, (and therefore add value to the products), and who, in the capitalist mode of production, do not own the means of production". According to Marx, the capitalist mode of production establishes the conditions that enable the bourgeoisie to exploit the proletariat due to the fact that the worker's labour power generates a surplus value greater than the worker's wages, a concept known as consumer surplus to modern economists.


            	
              The bourgeoisie: those who "own the means of production" and buy labour power from the proletariat, thus exploiting the proletariat. The bourgeoisie may be further subdivided into the very wealthy bourgeoisie and the petit bourgeoisie.

              
                	The petit bourgeoisie are those who employ labour, but may also work themselves. These may be small proprietors, land-holding peasants, or trade workers. Marx predicted that the petit bourgeoisie would eventually be destroyed by the constant reinvention of the means of production and the result of this would be the forced movement of the vast majority of the petit bourgeoisie to the proletariat.

              

            

          


          Marx also identified various other classes such as:


          
            	The lumpenproletariat: criminals, vagabonds, beggars, etc. People that have no stake in the economic system and will sell themselves to the highest bidder.


            	The landlords: a class of people that were historically important, of which some still retain some of their wealth and power.


            	The peasantry and farmers: this class he saw as disorganized and incapable of carrying out change. He also believed that this class would disappear, with most becoming proletariat but some becoming landowners.

          


          


          Marx's theory of history


          The Marxist theory of historical materialism understands society as fundamentally determined by the material conditions at any given time - this means the relationships which people enter into with one another in order to fulfill their basic needs, for instance to feed and clothe themselves and their families. . In general Marx and Engels identified five (and one transitional) successive stages of the development of these material conditions in Western Europe.


          
            	Primitive Communism: as seen in cooperative tribal societies.


            	Slave Society: which develops when the tribe becomes a city-state. Aristocracy is born.


            	Feudalism: aristocracy is the ruling class. Merchants develop into capitalists.


            	Capitalism: capitalists are the ruling class, who create and employ the true working class.


            	Socialism (" Dictatorship of the proletariat"): workers gain class consciousness, overthrow the capitalists and take control over the state.


            	Communism: a classless and stateless society.

          


          


          Marxist school of thought


          


          Western Marxism


          Western Marxism is a term used to describe a wide variety of Marxist theoreticians based in Western and Central Europe (and more recently North America), in contrast with philosophy in the Soviet Union, the Socialist Federal Republic of Yugoslavia or the People's Republic of China.


          


          Structural Marxism


          Structural Marxism is an approach to Marxism based on structuralism, primarily associated with the work of the French theorist Louis Althusser and his students. It was influential in France during the late 1960s and 1970s, and also came to influence philosophers, political theorists and sociologists outside of France during the 1970s.


          


          Neo-Marxism


          Neo-Marxism is a school of Marxism that began in the 20th century and hearkened back to the early writings of Marx, before the influence of Engels, which focused on dialectical idealism rather than dialectical materialism. It thus rejected economic determinism being instead far more libertarian. Neo-Marxism adds Max Weber's broader understanding of social inequality, such as status and power, to orthodox Marxist thought.


          


          The Frankfurt School


          The Frankfurt School is a school of neo-Marxist social theory, social research, and philosophy. The grouping emerged at the Institute for Social Research (Institut fr Sozialforschung) of the University of Frankfurt am Main in Germany. The term "Frankfurt School" is an informal term used to designate the thinkers affiliated with the Institute for Social Research or influenced by them: it is not the title of any institution, and the main thinkers of the Frankfurt School did not use the term to describe themselves.


          The Frankfurt School gathered together dissident Marxists, severe critics of capitalism who believed that some of Marx's alleged followers had come to parrot a narrow selection of Marx's ideas, usually in defense of orthodox Communist or Social-Democratic parties. Influenced especially by the failure of working-class revolutions in Western Europe after World War I and by the rise of Nazism in an economically, technologically, and culturally advanced nation (Germany), they took up the task of choosing what parts of Marx's thought might serve to clarify social conditions which Marx himself had never seen. They drew on other schools of thought to fill in Marx's perceived omissions.


          Max Weber exerted a major influence, as did Sigmund Freud (as in Herbert Marcuse's Freudo-Marxist synthesis in the 1954 work Eros and Civilization). Their emphasis on the "critical" component of theory was derived significantly from their attempt to overcome the limits of positivism, crude materialism, and phenomenology by returning to Kant's critical philosophy and its successors in German idealism, principally Hegel's philosophy, with its emphasis on negation and contradiction as inherent properties of reality.


          


          Cultural Marxism


          Cultural Marxism is a form of Marxism that adds an analysis of the role of the media, art, theatre, film and other cultural institutions in a society, often with an added emphasis on race and gender in addition to class. As a form of political analysis, Cultural Marxism gained strength in the 1920s, and was the model used by the Frankfurt School; and later by another group of intellectuals at the Centre for Contemporary Cultural Studies in Birmingham, England.


          


          Autonomist Marxism


          Autonomism is a term applied to a variety of social movements around the world, which the ability to organize in autonomous and horizontal networks, as opposed to hierarchical structures such as unions or parties. Autonomist Marxists, including Harry Cleaver, broaden the definition of the working-class to include salaried and unpaid labor, such as skilled professions and housework; it focuses on the working class in advanced capitalist states as the primary force of change in the construct of capital. Modern autonomist theorists such as Antonio Negri and Michael Hardt argue that network power constructs are the most effective methods of organization against the neoliberal regime of accumulation, and predict a massive shift in the dynamics of capital into a 21st Century Empire.


          


          Analytical Marxism


          Analytical Marxism refers to a style of thinking about Marxism that was prominent amongst English-speaking philosophers and social scientists during the 1980s. It was mainly associated with the September Group of academics, so called because they have biennial meetings in varying locations every other September to discuss common interests. The group also dubbed itself "Non-Bullshit Marxism" (Cohen 2000a). It was characterized, in the words of David Miller, by "clear and rigorous thinking about questions that are usually blanketed by ideological fog". (Miller 1996)


          


          Marxist humanism


          Marxist humanism is a branch of Marxism that primarily focuses on Marx's earlier writings, especially the Economic and Philosophical Manuscripts of 1844 in which Marx develops his theory of alienation, as opposed to his later works, which are considered to be concerned more with his structural conception of capitalist society. It was opposed by Louis Althusser's " antihumanism", who qualified it as a revisionist movement.


          Marxist humanists contend that Marxism developed lopsided because Marxs early works were unknown until after the orthodox ideas were in vogue  the Manuscripts of 1844 were published only in 1932  and it is necessary to understand Marxs philosophical foundations to understand his latter works properly.


          


          Marxist theology


          Although Marx was intensely critical of institutionalized religion including Christianity, some Christians accepted the basic premises of Marxism and re-interpreted their faith from this perspective. Some of the resulting examples are liberation theology and black liberation theology. Pope Benedict XVI strongly opposed radical liberation theology while he was still a cardinal, with the Vatican twice condemning acceptance of Marxism and violence. Black liberation theologian James Cone wrote in his book For My People that "for analyzing the structure of capitalism. Marxism as a tool of social analysis can disclose the gap between appearance and reality, and thereby help Christians to see how things really are."


          


          Key Western Marxists


          


          Georg Lukcs


          Georg Lukcs ( April 13, 1885  June 4, 1971) was a Hungarian Marxist philosopher and literary critic in the tradition of Western Marxism. His main work History and Class Consciousness (written between 1919 and 1922 and first published in 1923), initiated the current of thought that came to be known as Western Marxism. The book is notable for contributing to debates concerning Marxism and its relation to sociology, politics and philosophy, and for reconstructing Marx's theory of alienation before many of the works of the Young Marx had been published. Lukcs's work elaborates and expands upon Marxist theories such as ideology, false consciousness, reification and class consciousness.


          


          Karl Korsch


          Karl Korsch ( August 15, 1886 - October 21, 1961) was born in Tostedt, near Hamburg, to the family of a middle-ranking bank official.


          In his later work, he rejected orthodox (classical) Marxism as historically outmoded, wanting to adapt Marxism to a new historical situation. He wrote in his Ten Theses (1950) that "the first step in re-establishing a revolutionary theory and practice consists in breaking with that Marxism which claims to monopolize revolutionary initiative as well as theoretical and practical direction" and that "today, all attempts to re-establish the Marxist doctrine as a whole in its original function as a theory of the working classes social revolution are reactionary utopias."


          Korsch was especially concerned that Marxist theory was losing its precision and validity - in the words of the day, becoming "vulgarized" - within the upper echelons of the various socialist organizations. His masterwork, Marxism and Philosophy is an attempt to re-establish the historic character of Marxism as the heir to Hegel.


          


          Antonio Gramsci


          Antonio Gramsci ( January 22, 1891  April 27, 1937) was an Italian writer, politician and political theorist. He was a founding member and onetime leader of the Communist Party of Italy. Gramsci can be seen as one of the most important Marxist thinkers of the twentieth century, and in particular a key thinker in the development of Western Marxism. He wrote more than 30 notebooks and 3000 pages of history and analysis during his imprisonment. These writings, known as the Prison Notebooks, contain Gramsci's tracing of Italian history and nationalism, as well as some ideas in Marxist theory, critical theory and educational theory associated with his name, such as:


          
            	Cultural hegemony as a means of maintaining the state in a capitalist society.


            	The need for popular workers' education to encourage development of intellectuals from the working class.


            	The distinction between political society (the police, the army, legal system, etc.) which dominates directly and coercively, and civil society (the family, the education system, trade unions, etc.) where leadership is constituted through ideology or by means of consent.


            	'Absolute historicism'.


            	The critique of economic determinism.


            	The critique of philosophical materialism.

          


          


          Herbert Marcuse


          Herbert Marcuse ( July 19, 1898  July 29, 1979) was a prominent German- American philosopher and sociologist of Jewish descent, and a member of the Frankfurt School.


          Marcuse's critiques of capitalist society (especially his 1955 synthesis of Marx and Freud, Eros and Civilization, and his 1964 book One-Dimensional Man) resonated with the concerns of the leftist student movement in the 1960s. Because of his willingness to speak at student protests, Marcuse soon became known as "the father of the New Left," a term he disliked and rejected.


          


          Jean-Paul Sartre


          Jean-Paul Sartre ( June 21, 1905  April 15, 1980) was already a key and influential philosopher and playwright for his early writings on individualistic existentialism. In his later career, he attempted to reconcile the existential philosophy of Sren Kierkegaard with Marxist philosophy and Hegelian dialectics in his work Critique of Dialectical Reason.


          Sartre was also involved in Marxist politics and was impressed upon visiting Marxist revolutionary Che Guevara, calling him "not only an intellectual but also the most complete human being of our age".


          However, in time Satre became disillusioned with marxism and ceased to share its ideology


          


          Louis Althusser


          Louis Althusser ( October 16, 1918 - October 23, 1990) was a Marxist philosopher. His arguments were a response to multiple threats to the ideological foundations of orthodox Communism. These included both the influence of empiricism which was beginning to influence Marxist sociology and economics, and growing interest in humanistic and democratic socialist orientations which were beginning to cause division in the European Communist Parties. Althusser is commonly referred to as a Structural Marxist, although his relationship to other schools of French structuralism is not a simple affiliation.


          His essay Marxism and Humanism is a strong statement of anti- humanism in Marxist theory, condemning ideas like "human potential" and "species-being," which are often put forth by Marxists, as outgrowths of a bourgeois ideology of "humanity." His essay Contradiction and Overdetermination borrows the concept of overdetermination from psychoanalysis, in order to replace the idea of "contradiction" with a more complex model of multiple causality in political situations (an idea closely related to Antonio Gramsci's concept of hegemony).


          Althusser is also widely known as a theorist of ideology, and his best-known essay is Ideology and Ideological State Apparatuses: Notes Toward an Investigation. The essay establishes the concept of ideology, also based on Gramsci's theory of hegemony. Whereas hegemony is ultimately determined entirely by political forces, ideology draws on Freud's and Lacan's concepts of the unconscious and mirror-phase respectively, and describes the structures and systems that allow us to meaningfully have a concept of the self.


          


          E.P. Thompson, Christopher Hill and Eric Hobsbawm


          British Marxism deviated sharply from French (especially Althusserian) Marxism and, like the Frankfurt School, developed an attention to cultural experience and an emphasis on human agency while growing increasingly distant from determinist views of materialism. A circle of historians inside the Communist Party of Great Britain (CPGB) formed the Communist Party Historians Group in 1946. They shared a common interest in 'history from below' and class structure in early capitalist society. Important members of the group included E.P. Thompson, Eric Hobsbawm, Christopher Hill and Raphael Samuel.


          While some members of the group (most notably E.P. Thompson) left the CPGB after the 1956 Hungarian Revolution, the common points of British Marxist historiography continued in their works. They placed a great emphasis on the subjective determination of history. E. P. Thompson famously engaged Althusser in The Poverty of Theory, arguing that Althusser's theory overdetermined history, and left no space for historical revolt by the oppressed.


          


          Post Marxism


          Post-Marxism represents the theoretical work of philosophers and social theorists who have built their theories upon those of Marx and Marxists but exceeded the limits of those theories in ways that puts them outside of Marxism. It begins with the basic tenets of Marxism but moves away from the Mode of Production as the starting point for analysis and includes factors other than class, such as gender, ethnicity etc, and a reflexive relationship between the base and superstructure.


          Marxism remains a powerful theory in some unexpected and relatively obscure places, and is not always properly labeled as "Marxism." For example, many Mexican and some American archaeologists still cling to a Marxist model to explain the Classic Maya Collapse (c. 900 A.D.) - without mentioning Marxism by name.


          


          Marxist Feminism


          Marxist feminism is a sub-type of feminist theory which focuses on the dismantling of capitalism as a way to liberate women. Marxist feminism states that private property, which gives rise to economic inequality, dependence, political confusion and ultimately unhealthy social relations between men and women, is the root of women's oppression.


          According to Marxist theory, in capitalist societies the individual is shaped by class relations; that is, people's capacities, needs and interests are seen to be determined by the mode of production that characterises the society they inhabit. Marxist feminists see gender inequality as determined ultimately by the capitalist mode of production. Gender oppression is class oppression and women's subordination is seen as a form of class oppression which is maintained (like racism) because it serves the interests of capital and the ruling class. Marxist feminists have extended traditional Marxist analysis by looking at domestic labour as well as wage work in order to support their position.
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          Since Marx's death in 1883, various groups around the world have appealed to Marxism as the theoretical basis for their politics and policies, which have often proved to be dramatically different and conflicting. One of the first major political splits occurred between the advocates of 'reformism', who argued that the transition to socialism could occur within existing bourgeois parliamentarian frameworks, and communists, who argued that the transition to a socialist society required a revolution and the dissolution of the capitalist state. The 'reformist' tendency, later known as social democracy, came to be dominant in most of the parties affiliated to the Second International and these parties supported their own governments in the First World War. This issue caused the communists to break away, forming their own parties which became members of the Third International.


          The following countries had governments at some point in the twentieth century who at least nominally adhered to Marxism: Albania, Afghanistan, Angola, Benin, Bulgaria, Chile, China, Republic of Congo, Cuba, Czechoslovakia, East Germany, Ethiopia, Grenada, Hungary, Laos, Moldova, Mongolia, Mozambique, Nepal, Nicaragua, North Korea, Poland, Romania, Russia, the USSR and its republics, South Yemen, Yugoslavia, Venezuela, Vietnam. In addition, the Indian states of Kerala and West Bengal have had Marxist governments. Some of these governments such as in Venezuela, Nicaragua, Chile, Moldova and parts of India have been democratic in nature and maintained regular multiparty elections, while most governments claiming to be Marxist in nature have established one-party governments.


          Marxist political parties and movements have significantly declined since the fall of the Soviet Union, with some exceptions, perhaps most notably Nepal.


          


          History


          The 1917 October Revolution, led by Vladimir Lenin, was the first large scale attempt to put Marxist ideas about a workers' state into practice. The new government faced counter-revolution, civil war and foreign intervention. Many, both inside and outside the revolution, worried that the revolution came too early in Russia's economic development. Consequently, the major Socialist Party in the UK decried the revolution as anti-Marxist within twenty-four hours, according to Jonathan Wolff. Lenin consistently explained "this elementary truth of marxism, that the victory of socialism requires the joint efforts of workers in a number of advanced countries" (Lenin, Sochineniya (Works), 5th ed Vol XLIV p418.) It could not be developed in Russia in isolation, he argued, but needed to be spread internationally. The 1917 October Revolution did help inspire a revolutionary wave over the years that followed, with the development of Communist Parties worldwide, but without success in the vital advanced capitalist countries of Western Europe. Socialist revolution in Germany and other western countries failed, leaving the Soviet Union on its own. An intense period of debate and stopgap solutions ensued, war communism and the New Economic Policy (NEP). Lenin died and Joseph Stalin gradually assumed control, eliminating rivals and consolidating power as the Soviet Union faced the events of the 1930s and its global crisis-tendencies. Amidst the geopolitical threats which defined the period and included the probability of invasion, he instituted a ruthless program of industrialisation which, while successful, was executed at great cost in human suffering, including millions of deaths, along with long-term environmental devastation.


          Modern followers of Leon Trotsky maintain that as predicted by Lenin, Trotsky, and others already in the 1920s, Stalin's "socialism in one country" was unable to maintain itself, and according to some Marxist critics, the USSR ceased to show the characteristics of a socialist state long before its formal dissolution.


          In the 1920s the economic calculation debate between Austrian Economists and Marxist economists took place. The Austrians claimed that Marxism is flawed because prices could not be set to recognize opportunity costs of factors of production, and so socialism could not make rational decisions.


          Following World War II, Marxist ideology, often with Soviet military backing, spawned a rise in revolutionary communist parties all over the world. Some of these parties were eventually able to gain power, and establish their own version of a Marxist state. Such nations included the People's Republic of China, Vietnam, Romania, East Germany, Albania, Cambodia, Ethiopia, South Yemen, Yugoslavia, Cuba, and others. In some cases, these nations did not get along. The most notable examples were rifts that occurred between the Soviet Union and China, as well as Soviet Union and Yugoslavia (in 1948), whose leaders disagreed on certain elements of Marxism and how it should be implemented into society.


          Many of these self-proclaimed Marxist nations (often styled People's Republics) eventually became authoritarian states, with stagnating economies. This caused some debate about whether marxism was doomed in practise or these nations were in fact not led by "true Marxists". Critics of Marxism speculated that perhaps Marxist ideology itself was to blame for the nations' various problems. Followers of the currents within Marxism which opposed Stalin, principally cohered around Leon Trotsky, tended to locate the failure at the level of the failure of world revolution: for communism to have succeeded, they argue, it needed to encompass all the international trading relationships that capitalism had previously developed.


          The Chinese experience seems to be unique. Rather than falling under a single family's self-serving and dynastic interpretation of Marxism as happened in North Korea and before 1989 in Eastern Europe, the Chinese government - after the end of the struggles over the Mao legacy in 1980 and the ascent of Deng Xiaoping - seems to have solved the succession crises that have plagued self-proclaimed Leninist governments since the death of Lenin himself. Key to this success is another Leninism which is a NEP ( New Economic Policy) writ very large; Lenin's own NEP of the 1920s was the "permission" given to markets including speculation to operate by the Party which retained final control. The Russian experience in Perestroika was that markets under socialism were so opaque as to be both inefficient and corrupt but especially after China's application to join the WTO this does not seem to apply universally.


          The death of "Marxism" in China has been prematurely announced but since the Hong Kong handover in 1997, the Beijing leadership has clearly retained final say over both commercial and political affairs. Questions remain however as to whether the Chinese Party has opened its markets to such a degree as to be no longer classified as a true Marxist party. A sort of tacit consent, and a desire in China's case to escape the chaos of pre-1949 memory, probably plays a role.


          In 1991 the Soviet Union collapsed and the new Russian state ceased to identify itself with Marxism. Other nations around the world followed suit. Since then, radical Marxism or Communism has generally ceased to be a prominent political force in global politics, and has largely been replaced by more moderate versions of democratic socialismor, more commonly, by neoliberal capitalism. Marxism has also had to engage with the rise in the Environmental movement. A merging of Marxism, socialism, ecology and environmentalism has been achieved, and is often referred to as Eco-socialism.


          


          Social Democracy


          Social democracy is a political ideology that emerged in the late 19th and early 20th century. Many parties in the second half of the 19th century described themselves as social democratic, such as the British Social Democratic Federation, and the Russian Social Democratic Labour Party. In most cases these were revolutionary socialist or Marxist groups, who were not only seeking to introduce socialism, but also democracy in un-democratic countries.


          The modern social democratic current came into being through a break within the socialist movement in the early 20th century, between two groups holding different views on the ideas of Karl Marx. Many related movements, including pacifism, anarchism, and syndicalism, arose at the same time (often by splitting from the main socialist movement, but also by emerging of new theories.) and had various quite different objections to Marxism. The social democrats, who were the majority of socialists at this time, did not reject Marxism (and in fact claimed to uphold it), but wanted to reform it in certain ways and tone down their criticism of capitalism. They argued that socialism should be achieved through evolution rather than revolution. Such views were strongly opposed by the revolutionary socialists, who argued that any attempt to reform capitalism was doomed to fail, because the reformers would be gradually corrupted and eventually turn into capitalists themselves.


          Despite their differences, the reformist and revolutionary branches of socialism remained united until the outbreak of World War I. The war proved to be the final straw that pushed the tensions between them to breaking point. The reformist socialists supported their respective national governments in the war, a fact that was seen by the revolutionary socialists as outright treason against the working class (Since it betrayed the principle that the workers "have no nation", and the fact that usually the lowest classes are the ones sent into the war to fight, and die, putting the cause at the side). Bitter arguments ensued within socialist parties, as for example between Eduard Bernstein (reformist socialist) and Rosa Luxemburg (revolutionary socialist) within the Social Democratic Party of Germany (SPD). Eventually, after the Russian Revolution of 1917, most of the world's socialist parties fractured. The reformist socialists kept the name "Social democrats", while the revolutionary socialists began calling themselves "Communists", and soon formed the modern Communist movement. (See also Comintern)


          Since the 1920s, doctrinal differences have been constantly growing between social democrats and Communists (who themselves are not unified on the way to achieve socialism), and Social Democracy is mostly used as a specifically Central European label for Labour Parties since then, especially in Germany and the Netherlands and especially since the 1959 Godesberg Program of the German SPD that rejected the praxis of class struggle altogether.


          


          Socialism


          Although there are still many Marxist revolutionary social movements and political parties around the world, since the collapse of the Soviet Union and its satellite states, very few countries have governments which describe themselves as Marxist. Although socialistic parties are in power in some Western nations, they long ago distanced themselves from their direct link to Marx and his ideas.


          As of 2007, Laos, Vietnam, Cuba, and the People's Republic of China - and to a certain extent Venezuela had governments in power which describe themselves as socialist in the Marxist sense. However, the private sector comprised more than 50% of the mainland Chinese economy by this time and the Vietnamese government had also partially liberalised its economy. The Laotian and Cuban states maintained strong control over the means of production.


          Alexander Lukashenko president of Belarus, has been quoted as saying that his agrarian policy could be termed as Communist. He has also frequently referred to the economy as being ' market socialism'. Lukashenko is also an unapologetic admirer of the Soviet Union.


          North Korea is another contemporary socialist state, though the official ideology of the Korean Workers' Party (originally led by Kim Il-sung and currently chaired by his son, Kim Jong-il), Juche, does not follow doctrinaire Marxism-Leninism as had been espoused by the leadership of the Soviet Union.


          Libya is often thought of as a socialist state; it maintained ties with the Soviet Union and other Eastern bloc and Communist states during the Cold War. Colonel Muammar al-Gaddafi, the leader of Libya, describes the state's official ideology as Islamic socialism, and has labeled it a third way between capitalism and communism.


          In the United Kingdom, the governing Labour Party used to describe itself as a socialist political party and is a member of the socialist organisation, Socialist International. The Party was set up by trade unionists, revolutionary and reformist socialists such as the Social Democratic Federation and the socialist Fabian Society.
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          A number of states have declared an allegiance to the principles of Marxism and have been ruled by self-described Communist Parties, either as a single-party state or a single list, which includes formally several parties, as was the case in the German Democratic Republic. Due to the dominance of the Communist Party in their governments, these states are often called "communist states" by Western political scientists. However, they have described themselves as "socialist", reserving the term "communism" for a future classless society, in which the state would no longer be necessary (on this understanding of communism, "communist state" would be an oxymoron)  for instance, the USSR was the Union of Soviet Socialist Republics. Marxists contend that, historically, there has never been any communist country.


          Communist governments have historically been characterized by state ownership of productive resources in a planned economy and sweeping campaigns of economic restructuring such as nationalization of industry and land reform (often focusing on collective farming or state farms.) While they promote collective ownership of the means of production, Communist governments have been characterized by a strong state apparatus in which decisions are made by the ruling Communist Party. Dissident 'authentic' communists have characterized the Soviet model as state socialism or state capitalism.


          


          Marxism-Leninism


          Marxism-Leninism, strictly speaking, refers to the version of Marxism developed by Vladimir Lenin known as Leninism. However, in various contexts, different (and sometimes opposing) political groups have used the term "Marxism-Leninism" to describe the ideologies that they claimed to be upholding. The core ideological features of Marxism-Leninism are those of Marxism and Leninism, that is to say, belief in the necessity of a violent overthrow of capitalism through communist revolution, to be followed by a dictatorship of the proletariat as the first stage of moving towards communism, and the need for a vanguard party to lead the proletariat in this effort. It involves subscribing to the teachings and legacy of Karl Marx and Friedrich Engels (Marxism), and that of Lenin, as carried forward by Joseph Stalin. Those who view themselves as Marxist-Leninists, however, vary with regards to the leaders and thinkers that they choose to uphold as progressive (and to what extent). Maoists tend to downplay the importance of all other thinkers in favour of Mao Zedong, whereas Hoxhaites repudiate Mao.


          Leninism holds that capitalism can only be overthrown by revolutionary means; that is, any attempts to reform capitalism from within, such as Fabianism and non-revolutionary forms of democratic socialism, are doomed to fail. The first goal of a Leninist party is to educate the proletariat, so as to remove the various modes of false consciousness the bourgeois have instilled in them in order to make them more docile and easier to exploit economically, such as religion and nationalism. Once the proletariat has gained class consciousness the party will coordinate the proletariat's total might to overthrow the existing government, thus the proletariat will seize all political and economic power. Lastly the proletariat (thanks to their education by the party) will implement a dictatorship of the proletariat which would bring upon them socialism, the lower phase of communism. After this, the party would essentially dissolve as the entire proletariat is elevated to the level of revolutionaries.


          The dictatorship of the proletariat refers to the absolute power of the working class. It is governed by a system of proletarian direct democracy, in which workers hold political power through local councils known as soviets.


          


          Trotskyism


          Trotskyism is the theory of Marxism as advocated by Leon Trotsky. Trotsky considered himself a Bolshevik- Leninist, arguing for the establishment of a vanguard party. He considered himself an advocate of orthodox Marxism. His politics differed sharply from those of Stalin or Mao, most importantly in declaring the need for an international " permanent revolution". Numerous groups around the world continue to describe themselves as Trotskyist and see themselves as standing in this tradition, although they have diverse interpretations of the conclusions to be drawn from this.


          Trotsky advocated proletarian revolution as set out in his theory of " permanent revolution", and he argued that in countries where the bourgeois-democratic revolution had not triumphed already (in other words, in places that had not yet implemented a capitalist democracy, such as Russia before 1917), it was necessary that the proletariat make it permanent by carrying out the tasks of the social revolution (the "socialist" or "communist" revolution) at the same time, in an uninterrupted process. Trotsky believed that a new socialist state would not be able to hold out against the pressures of a hostile capitalist world unless socialist revolutions quickly took hold in other countries as well, especially in the industrial powers with a developed proletariat.


          On the political spectrum of Marxism, Trotskyists are considered to be on the left. They fervently support democracy, oppose political deals with the imperialist powers, and advocate a spreading of the revolution until it becomes global.


          Trotsky developed the theory that the Russian workers' state had become a " bureaucratically degenerated workers' state". Capitalist rule had not been restored, and nationalized industry and economic planning, instituted under Lenin, were still in effect. However, the state was controlled by a bureaucratic caste with interests hostile to those of the working class. Trotsky defended the Soviet Union against attack from imperialist powers and against internal counter-revolution, but called for a political revolution within the USSR to restore socialist democracy. He argued that if the working class did not take power away from the Stalinist bureaucracy, the bureaucracy would restore capitalism in order to enrich itself. In the view of many Trotskyists, this is exactly what has happened since the beginning of Glasnost and Perestroika in the USSR. Some argue that the adoption of market socialism by the People's Republic of China has also led to capitalist counter-revolution.


          


          Maoism


          Maoism or Mao Zedong Thought (Chinese: 毛泽东思想, pinyin: Mo Zdōng Sīxiǎng), is a variant of Marxism-Leninism derived from the teachings of the Chinese communist leader Mao Zedong ( Wade-Giles transliteration: "Mao Tse-tung").


          The term "Mao Zedong Thought" has always been the preferred term by the Communist Party of China, and the word "Maoism" has never been used in its English-language publications except pejoratively. Likewise, Maoist groups outside China have usually called themselves Marxist-Leninist rather than Maoist, a reflection of Mao's view that he did not change, but only developed, Marxism-Leninism. However, some Maoist groups, believing Mao's theories to have been sufficiently substantial additions to the basics of the Marxist canon, call themselves "Marxist-Leninist-Maoist" (MLM) or simply "Maoist".


          In the People's Republic of China, Mao Zedong Thought is part of the official doctrine of the Communist Party of China, but since the 1978 beginning of Deng Xiaoping's market economy-oriented reforms, the concept of " socialism with Chinese characteristics" has come to the forefront of Chinese politics, Chinese economic reform has taken hold, and the official definition and role of Mao's original ideology in the PRC has been radically altered and reduced (see History of China).


          Unlike the earlier forms of Marxism-Leninism in which the urban proletariat was seen as the main source of revolution, and the countryside was largely ignored, Mao believed that peasantry could be the main force behind a revolution, led by the proletariat and a vanguard Communist party. The model for this was of course the Chinese communist rural Protracted People's War of the 1920s and 1930s, which eventually brought the Communist Party of China to power. Furthermore, unlike other forms of Marxism-Leninism in which large-scale industrial development was seen as a positive force, Maoism made all-round rural development the priority. Mao felt that this strategy made sense during the early stages of socialism in a country in which most of the people were peasants. Unlike most other political ideologies, including other socialist and Marxist ones, Maoism contains an integral military doctrine and explicitly connects its political ideology with military strategy. In Maoist thought, "political power grows from the barrel of the gun" (a famous quote by Mao), and the peasantry can be mobilized to undertake a " people's war" of armed struggle involving guerrilla warfare in three stages.


          


          Disputing these claims


          Many academics dispute the claim that the above political movements are Marxist. Communist governments have historically been characterized by state ownership of productive resources in a planned economy and sweeping campaigns of economic restructuring such as nationalization of industry and land reform (often focusing on collective farming or state farms.) While they promote collective ownership of the means of production, Communist governments have been characterized by a strong state apparatus in which decisions are made by the ruling Communist Party. Dissident communists have characterized the Soviet model as state socialism or state capitalism. Further, critics have often claimed that a Stalinist or Maoist system of government creates a new ruling class, usually called the nomenklatura.


          Marx defined "communism" as a classless, egalitarian and stateless society. To Marx, the notion of a communist state would have seemed oxymoronical, as he defined communism as the phase reached when class society and the state had already been abolished. Once the initial stage of socialism had been established, society would develop new social relations over the course of several generations, reaching the what Marx called the higher phase of communism when bourgeois relations had been abandoned. Such a development has yet to occur in any historical self-claimed socialist state.


          Some argue that socialist states have contained two new distinct classes: those who are in government and therefore have power, and those who are not in government and do not have power. Sometimes, this is taken to be a different form of capitalism, in which the government, as owner of the means of production, takes on the role formerly played by the bourgeois class; this arrangement is refered to as " State capitalism". These statist regimes have generally followed a command economy model without making a transition to this hypothetical final stage.


          


          Criticisms


          Criticisms of Marxism are many and varied. They concern both the theory itself, and its later interpretations and implementations.


          


          Right


          The Labour theory of value is no longer accepted by modern economists, with the ideas of marginal utility being used instead.


          Prominent economist Milton Friedman is of the opinion that free markets are the best and most efficient way of running the economy for the benefit of all. Marx and Engels never dedicated much work to show how exactly a communist economy would function, leaving socialism a 'negative ideology- having removed the price system, but with nothing to take its place.'


          In the economic calculation debate between Austrian Economists and Marxist economists, the Austrians claimed that Marxism is flawed because prices could not be set to recognize opportunity costs of factors of production, and so socialism could not make rational decisions.


          Individualists disagree with the basic approach of marxism, that of viewing all people as controlled by 'vast socio-economic forces', and instead focus on the importance of free individuals.


          


          Left


          Criticisms of Marxism have come from the political Left as well as the political Right. Democratic socialists and social democrats reject the idea that socialism can be accomplished only through class conflict and violent revolution. Many Anarchists reject the need for a transitory state phase and Anarcho-capitalists reject socialism entirely. Most thinkers on the left have rejected the fundamentals of Marxist theory, such as historical materialism and the labour theory of value, and gone on to criticize capitalism - and advocate socialism - using other arguments. Some contemporary supporters of Marxism argue that many aspects of Marxist thought are viable, but that the corpus also fails to deal effectively with certain aspects of economic, political or social theory.
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          Mary Stevenson Cassatt ( May 22, 1844  June 14, 1926) was an American painter and printmaker. She lived much of her adult life in France, where she first befriended Edgar Degas and later exhibited among the Impressionists.


          Cassatt (pronounced ca-SAHT) often created images of the social and private lives of women, with particular emphasis on the intimate bonds between mothers and children.


          


          Early life


          Cassatt was born in Allegheny City, Pennsylvania, which is now part of Pittsburgh. She was born into favorable circumstances: her father, Robert S. Cassatt, was a successful stockbroker, and her mother, Katherine Kelso Johnston, came from a banking family. Cassatt grew up in an environment that viewed travel as integral to education; before she was ten years old she had already visited many of the capitals of Europe, including London, Paris, and Berlin. She was a distant cousin of Robert Henri.


          Even though her family objected to her becoming a professional artist, she began studying painting at the Pennsylvania Academy of the Fine Arts in Philadelphia, Pennsylvania (1861-1865), where she made the acquaintance of fellow student Thomas Eakins. Impatient with the slow pace of instruction and the patronizing attitude of the male students and teachers, she decided to study the old masters on her own, and in December 1865 she moved to Paris. There she studied under Jean-Lon Grme, a highly regarded teacher who, a few months later, would also accept Eakins as a student. She augmented her artistic training with daily copying in the Louvre. Toward the end of 1866 she joined a painting class taught by Charles Chaplin, and in 1868 she also studied with Thomas Couture. In 1868 one of her paintings, A Mandoline Player, was accepted for the first time by the selection jury for the Paris Salon. This work is in the Romantic style of Corot and Couture, and is one of only two paintings from the first decade of her career that can be documented today.


          
            [image: The Boating Party by Mary Cassatt, 1893–94, oil on canvas, 35 1/2 x 46 in., National Gallery of Art, Washington]

            
              The Boating Party by Mary Cassatt, 189394, oil on canvas, 35 1/2 x 46 in., National Gallery of Art, Washington
            

          


          Returning to the United States in the late summer of 1870as the Franco-Prussian War was startingCassatt lived with her family, but art supplies and models were difficult to obtain in the small town. Her father continued to resist her chosen vocation, and paid for her basic needs, but not her art supplies. Her paintings found many admirers but no purchasers and she considered giving up art, as she was determined to make an independent living. She wrote in a letter of July, 1871, "I have given up my studio & torn up my father's portrait, & have not touched a brush for six weeks nor ever will again until I see some prospect of getting back to Europe. I am very anxious to go out west next fall & get some employment, but I have not yet decided where." Shortly afterward, her work attracted the attention of the Archbishop of Pittsburgh, who commissioned her to paint two copies of paintings by Correggio in Parma, Italy. In autumn of 1871 she returned to Europe, heading quickly to her task in Italy.
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          Impressionism


          Within months of her return to Europe her prospects had brightened. Her painting in the Salon of 1872 was well received and was purchased, and she attracted much favorable notice in Parma. She traveled to Madrid and Seville, where she painted a group of pictures of Spanish subjects, such as Spanish Dancer Wearing a Lace Mantilla (1873, in the National Museum of American Art, Smithsonian Institution). Nevertheless, she expressed criticisms of the politics of the Salon and the conventional taste that prevailed there. She saw that works by female artists were often dismissed with contempt unless the artist had a friend or protector on the jury, and she would not flirt with jurors to curry favour. Her cynicism grew when one of the two pictures she submitted in 1875 was refused by the jury, only to be accepted the following year after she darkened the background. In 1877 both her entries were rejected, and for the first time in seven years she had no works in the Salon.


          At this low point in her career she was invited by Edgar Degas to show her works with the Impressionists, a group that had begun their own series of independent exhibitions in 1874 with much attendant notoriety. Cassatt admired Degas, whose pastels had made a powerful impression on her when she encountered them in an art dealer's window in 1875. "I used to go and flatten my nose against that window and absorb all I could of his art," she later recalled. "It changed my life. I saw art then as I wanted to see it." She accepted Degas' invitation with enthusiasm, and began preparing paintings for the next Impressionist show, planned for 1878, which (after a postponement) took place on April 10, 1879.


          Her style had gained a new spontaneity during the intervening two years. Previously a studio-bound artist, she had adopted the practice of carrying a sketchbook with her to record the scenes she saw. Although critics claimed that her colors were too bright and that her portraits were too accurate to be flattering to the subjects, her work was not savaged by the critics as was Monet's. She remained an active member of the Impressionist circle until 1886, and enjoyed friendships with Degas and Berthe Morisot. As with Degas, Cassatt became extremely proficient in the use of pastels, eventually painting many of her most important works in this medium.
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          In 1877, Cassatt was joined in Paris by her mother and her sister, Lydia. Mary valued their companionship, as neither she nor Lydia had married; Mary had decided early in life that marriage would be incompatible with her career. Lydia, who was frequently painted by her sister, suffered from recurrent bouts of illness, and her death in 1882 left Cassatt temporarily unable to work. Her style evolved, and she moved away from Impressionism to a simpler, more straightforward approach. After 1886, she no longer identified herself with any art movement and experimented with a variety of techniques.


          Cassatt's popular reputation is based on an extensive series of rigorously drawn, tenderly observed, yet largely unsentimental paintings and prints on the theme of the mother and child. The earliest dated work on this subject is the drypoint Gardner Held by His Mother (an impression inscribed "Jan/88" is in the New York Public Library), although she had painted a few earlier works on the theme. Some of these works depict her own relatives, friends, or clients, although in her later years she generally used professional models in compositions that are often reminiscent of Italian Renaissance depictions of the Madonna and Child. After 1900, she concentrated almost exclusively on mother-and-child subjects.


          In 1891, she exhibited a series of highly original colored drypoint and aquatint prints, including Woman Bathing and The Coiffure, inspired by the Japanese masters shown in Paris the year before. (See Japonism)
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          Later life


          The 1890s were Cassatt's busiest and most creative time. She also became a role model for young American artists who sought her advice. Among them was Lucy A. Bacon, whom Cassatt introduced to Camille Pissarro. As the new century arrived, she served as an advisor to several major art collectors and stipulated that they eventually donate their purchases to American art museums. Although instrumental in advising the American collectors, recognition of her art came more slowly in the United States.


          Mary Cassatt's brother, Alexander Cassatt, (president of the Pennsylvania Railroad from 1899 until his death) died in 1906. She was shaken, as they had been close, but she continued to be very productive in the years leading up to 1910. An increasing sentimentality is apparent in her work of the 1900s; her work was popular with the public and the critics, but she was no longer breaking new ground, and her Impressionist colleagues who once provided stimulation and criticism were dying off. She was hostile to such new developments in art as post-Impressionism, Fauvism and Cubism.


          A trip to Egypt in 1910 impressed Cassatt with the beauty of its ancient art, but was followed by a crisis of creativity; not only had the trip exhausted her, but she declared herself "crushed by the strength of this Art", saying, "I fought against it but it conquered, it is surely the greatest Art the past has left us ... how are my feeble hands to ever paint the effect on me." Diagnosed with diabetes, rheumatism, neuralgia, and cataracts in 1911, she did not slow down, but after 1914 she was forced to stop painting as she became almost blind. Nonetheless, she took up the cause of women's suffrage, and in 1915, she showed eighteen works in an exhibition supporting the movement.


          In recognition of her contributions to the arts, France awarded her the Lgion d'honneur in 1904.


          She died on June 14, 1926 at Chteau de Beaufresne, near Paris, and was buried in the family vault at Mesnil-Thribus, France.


          As of 2005 her paintings have sold for as much as $2.87 million.
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              Queen of England, Scotland and Ireland
            


            
              	Reign

              	13 February 1689 - 28 December 1694

              (with William III)
            


            
              	Born

              	30 April 1662
            


            
              	Birthplace

              	London
            


            
              	Died

              	December 28, 1694 (aged32)
            


            
              	Buried

              	Westminster Abbey
            


            
              	Predecessor

              	James II
            


            
              	Successor

              	William III (alone)
            


            
              	Consort

              	William III (joint monarch)
            


            
              	Royal House

              	Stuart
            


            
              	Father

              	James II
            


            
              	Mother

              	Anne Hyde
            

          


          Mary II ( 30 April 1662 28 December 1694) reigned as Queen of England and Ireland from 13 February 1689, and as Queen of Scots (as Mary II of Scotland) from 11 April 1689 until her death. Mary, a Protestant, came to the thrones following the Glorious Revolution, which resulted in the deposition of her Roman Catholic father, James II. Mary reigned jointly with her husband and first cousin, William III, who became the sole ruler of both countries upon her death in 1694. Popular histories usually refer to the joint reigns as those of "William and Mary". Mary, although a sovereign in her own right, did not wield power during most of her reign, instead ceding it to her husband. She did, however, govern the realms when William was engaged in military campaigns abroad.


          


          Early life


          Mary, born at St. James Palace in London on 30 April 1662, was the eldest daughter of James, Duke of York (the future James II of England) and of his first wife, Lady Anne Hyde. Mary's uncle was King Charles II; her maternal grandfather, Edward Hyde, 1st Earl of Clarendon, served for a lengthy period as Charles's chief advisor. Although her mother bore eight children, only Mary and her younger sister Anne survived into adulthood.


          The Duke of York converted to Roman Catholicism in 1668 or 1669, but Mary and Anne had a Protestant upbringing, pursuant to the command of Charles II. Mary's mother died in 1671; her father married again in 1673, taking as his second wife the Catholic Mary of Modena, also known as Mary Beatrice d'Este.


          At the age of fifteen, Princess Mary became betrothed to the Protestant Stadtholder, William, Prince of Orange. William was the son of her aunt, Mary, Princess Royal, and Prince William II of Nassau. At first, Charles II opposed the alliance with a Dutch ruler  he preferred that Mary marry the heir to the French Throne, the Dauphin Louis  but later, under pressure from Parliament and with a coalition with the Catholic French no longer politically favourable, he approved the union. Pressured by Parliament, the Duke of York agreed to the marriage, falsely assuming that it would improve his popularity amongst Protestants. The first cousins Mary and William married in London on 4 November 1677; Mary reportedly wept throughout the ceremony.
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          Mary went to the Netherlands, where she lived as William's consort. Although she was devoted to her husband, the marriage was often unhappy; her three pregnancies ended in miscarriage or stillbirth, and her childlessness would be the greatest source of unhappiness in Mary's life. Her animated and personable nature made her popular with the Dutch people, but her husband was often cold and neglectful, and long maintained an affair with Elizabeth Villiers, one of Mary's ladies-in-waiting, though over time he became more relaxed in Mary's company.


          


          The Glorious Revolution


          Upon the death of Charles II without legitimate issue in 1685, the Duke of York became King as James II in England and Ireland, and as James VII in Scotland. He had a controversial religious policy; his attempt to grant freedom of religion to non-Anglicans was not well-received, as the technique he chose was to annul acts of Parliament by royal decree. Several Protestant politicians and noblemen entered into negotiations with Mary's husband as early as 1687. After James took the step of forcing Anglican clergymen to read the Declaration of Indulgencethe proclamation granting religious liberty to dissentersfrom their churches in May 1688, his popularity plunged. Alarm amongst Protestants increased when his wife, Queen Mary, gave birth to a son James Francis Edwardin June 1688, for the son would, unlike Mary and Anne, be raised a Roman Catholic. Some charged that the boy was "supposititious", having been secretly smuggled in to Queen's room in a bed-warming pan as a substitute for her stillborn baby. Although there was no evidence to support the allegation, Mary publicly challenged the boy's legitimacy, sending a pointed list of questions to her sister, Anne, regarding the circumstances of the birth.


          On 30 June, the Immortal Seven secretly requested Williamthen in the Netherlands with Maryto come to England with an army. At first, William was reluctant; he was jealous of his wife's position as the heiress to the English Crown and feared that she would become more powerful than he was. Mary, however, convinced her husband that she did not care for political power, telling him "she would be no more but his wife, and that she would do all that lay in her power to make him king for life". William agreed to invade and issued a declaration which referred to James' new-born son as the "pretended Prince of Wales". He also gave a list of grievances of the English people and stated that his proposed expedition was for the sole purpose of having "a free and lawful Parliament assembled". The Dutch army finally landed on 5 November, having been turned back by a storm in October. The disaffected English Army and Navy went over to William, and English people's confidence in James stood so low that they did not attempt to save their King. On 11 December, the defeated King attempted to flee, but was intercepted. A second attempt at flight, on 23 December, was successful: James escaped to France where he lived in exile until his death.


          Mary was upset by the circumstances surrounding the deposition of her father, but William ordered her to appear cheerful on their triumphant arrival in London. As a result she was criticised for appearing cold to her father's plight. James too wrote a diatribe against her criticising her disloyalty, an action which deeply affected the pious Mary.


          In 1689, a Convention Parliament summoned by the Prince of Orange assembled, and much discussion relating to the appropriate course of action ensued. William of Orange felt insecure about his position; he wished to reign as a King, rather than function as a mere consort of a Queen. The only precedent for a joint monarchy dated from the sixteenth century: when Queen Mary I married the Spanish Prince Philip, it was agreed that the latter would take the title of King. But Philip II remained King only during his wife's lifetime, and restrictions were placed on his power. William, however, demanded that he remain King even after his wife's death. Although some prominent statesmen proposed to make her the sole ruler, Mary, remaining loyal to her husband, refused.


          On 13 February 1689, Parliament passed the Declaration of Right, in which it deemed that James, by attempting to flee on 11 December 1688, had abdicated the government of the realm, and that the Throne had thereby become vacant. Parliament offered the Crown not to James's eldest son, James Francis Edward (who would have been the heir-apparent under normal circumstances), but to William and Mary as joint Sovereigns. It was, however, provided that "the sole and full exercise of the regal power be only in and executed by the said Prince of Orange in the names of the said Prince and Princess during their joint lives." The declaration was later extended to exclude not only James and his heirs from the throne, but all Catholics, since "it hath been found by experience that it is inconsistent with the safety and welfare of this Protestant kingdom to be governed by a papist prince".


          The Bishop of London, Henry Compton, crowned William and Mary together at Westminster Abbey on 11 April 1689. Normally, the Archbishop of Canterbury performs coronations, but the Archbishop at the time, William Sancroft, although an Anglican, refused to recognise the validity of James II's removal. On the day of the coronation, the Convention of the Estates of Scotland  which was much more divided than the English Parliament  finally declared that James was no longer King of Scotland. William and Mary were offered the separate Scottish Crown (the two kingdoms were not united until the Acts of Union in 1707); they accepted on 11 May.


          Even after the declaration, there was still substantial support for James in Scotland. The Viscount of Dundee raised an army, and won a convincing victory at Killiecrankie on 27 July. The huge losses suffered by Dundee's troops, coupled with his fatal wounding at the start of the battle, served to remove the only effective resistance to William and the uprising was quickly crushed, suffering a resounding defeat the next month at the Battle of Dunkeld.
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          In December 1689 Parliament passed one of the most important constitutional documents in English history, the Bill of Rights. This measure  which restated and confirmed many provisions of the earlier Declaration of Right  established restrictions on the royal prerogative; it declared, amongst other things, that the Sovereign could not suspend laws passed by Parliament, levy taxes without parliamentary consent, infringe the right to petition, raise a standing army during peacetime without parliamentary consent, deny the right to bear arms to Protestant subjects, unduly interfere with parliamentary elections, punish members of either House of Parliament for anything said during debates, require excessive bail or inflict cruel or unusual punishments. The Bill of Rights also addressed the question of succession to the Throne.


          Following the death of either William III or Mary II, the other was to continue to reign. Next in the line of succession would be any children of the couple, to be followed by Mary's sister Anne and her children. Last in the line of succession stood any children William III might have had from any subsequent marriage.


          From 1690 onwards, William often remained absent from England, at first fighting Jacobites in Ireland. Whilst her husband was away, Mary administered the government of the realm. She proved a firm ruler, ordering the arrest of her own uncle, Henry Hyde, 2nd Earl of Clarendon, for plotting to restore James II to the throne. In 1692, she dismissed and imprisoned the influential John Churchill, 1st Earl of Marlborough on similar charges; the dismissal somewhat diminished her popularity and harmed her relationship with her sister Anne who was strongly influenced by Churchill's wife, Sarah. Anne appeared at court with Sarah, obviously supporting the disgraced Churchill, which led to Mary angrily demanding that Anne dismiss Sarah and vacate her lodgings. Mary later failed to visit Anne during her pregnancy and relations remained strained until Mary's death.


          William had crushed the Irish Jacobites by 1692, but he continued with campaigns abroad in order to wage war against France in the Netherlands. When her husband was away, Mary acted in her own name but on his advice; whilst he was in England, Mary completely refrained from interfering in political matters, as had been agreed in the Bill of Rights. She did, however, participate in the affairs of the Church - all matters of ecclesiastical patronage passed through her hands. She died of smallpox at Kensington Palace on the 28th December 1694 and was buried at Westminster Abbey. Upon her death, baroque composer Henry Purcell of England was commissioned to write her funeral music, entitled Music for the Funeral of Queen Mary. The ominous March (catalogued as Z860 A) has subsequently been used in other media, such as the title theme in the movie A Clockwork Orange. William, who had grown increasingly to rely on Mary, was devastated by her death, reportedly said that "from being the happiest" he was "now going to be the miserablest creature on earth".


          


          Legacy


          After Mary II's death, William III continued to rule as king. Princess Anne's last surviving child, William, Duke of Gloucester, died in July 1700, and, as it was clear that William III would have no more children, Parliament passed the Act of Settlement 1701, which provided that the Crown would go to the nearest Protestant relative, Sophia, Electress of Hanover and her Protestant heirs. When William III died in 1702, he was succeeded by Anne, and she in turn was succeeded by the son of the deceased Electress Sophia, George I.


          Mary endowed the College of William and Mary (in the present day Williamsburg, Virginia) in 1693. She also founded the Royal Hospital for Seamen, Greenwich.
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              Mary II's ancestors in three generations
            

            
              	Mary II of England

              	Father:

              James II of England

              	Paternal Grandfather:

              Charles I of England

              	Paternal Great-grandfather:

              James I of England
            


            
              	Paternal Great-grandmother:

              Anne of Denmark
            


            
              	Paternal Grandmother:

              Henrietta Maria of France

              	Paternal Great-grandfather:

              Henry IV of France
            


            
              	Paternal Great-grandmother:

              Marie de' Medici
            


            
              	Mother:

              Anne Hyde

              	Maternal Grandfather:

              Edward Hyde, 1st Earl of Clarendon

              	Maternal Great-grandfather:

              Henry Hyde
            


            
              	Maternal Great-grandmother:

              Mary Hyde
            


            
              	Maternal Grandmother:

              Frances Hyde, Countess of Clarendon

              	Maternal Great-grandfather:

              Sir Thomas Aylesbury
            


            
              	Maternal Great-grandmother:

              Anne Aylesbury
            

          


          



          


          Style and arms


          The joint style of William III and Mary II was "William and Mary, by the Grace of God, King and Queen of England, France and Ireland, Defenders of the Faith, etc." when they ascended the Throne. (The claim to France was only nominal, and had been asserted by every English King since Edward III, regardless of the amount of French territory actually controlled.) From 11 April 1689  when the Estates of Scotland recognised them as Sovereigns  the royal couple used the style "William and Mary, by the Grace of God, King and Queen of England, Scotland, France and Ireland, Defenders of the Faith, etc.".


          The arms used by the King and Queen were: Quarterly, I and IV Grandquarterly, Azure three fleurs-de-lis Or (for France) and Gules three lions passant guardant in pale Or (for England); II Or a lion rampant within a tressure flory-counter-flory Gules (for Scotland); III Azure a harp Or stringed Argent (for Ireland); overall an escutcheon Azure billetty and a lion rampant Or.
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        Mary I of England


        
          

          
            	Mary Tudor is the name of both Mary I of England and her aunt, Mary Tudor, Queen of France.

          


          
            
              	Mary I
            


            
              	Queen of England and Ireland, Queen Consort of Aragon, Castile, and Naples, Consort of the Spanish Netherlands. (more...)
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              	Portrait of Mary I painted in 1554 by Antonius Mor

              Museum of Prado, Madrid
            


            
              	Reign

              	19 July 1553 17 November 1558
            


            
              	Coronation

              	1 October 1553
            


            
              	Predecessor

              	Jane de facto;

              Edward VI de jure
            


            
              	Successor

              	Elizabeth I
            


            
              	Consort

              	Philip II of Spain
            


            
              	
                
                  Detail
                
Titles and styles
              
            


            
              	HM The Queen

              Lady Mary Tudor

              Princess Mary
            


            
              	Royal house

              	House of Tudor
            


            
              	Father

              	Henry VIII
            


            
              	Mother

              	Catherine of Aragon
            


            
              	Born

              	18 February 1516(1516-02-18)

              Palace of Placentia, Greenwich
            


            
              	Died

              	17 November 1558 (aged42)

              Saint James's Palace, London
            


            
              	Burial

              	14 December 1558

              Westminster Abbey, London
            

          


          Mary I ( 18 February 1516  17 November 1558), was Queen of England and Queen of Ireland from 19 July 1553 until her death. The fourth crowned monarch of the Tudor dynasty, she is remembered for restoring England to Roman Catholicism after succeeding her short-lived half brother, Edward VI, to the English throne. In the process, she had almost three hundred religious dissenters burned at the stake in the Marian Persecutions, resulting in her being called Bloody Mary. Her re-establishment of Roman Catholicism was reversed by her successor and half-sister, Elizabeth I.


          


          Childhood and early years


          Mary was the only child of Henry VIII and his first wife Catherine of Aragon to survive infancy. A stillborn sister and three short-lived brothers, including Henry, Duke of Cornwall, had preceded her. Through her mother, she was a granddaughter of Ferdinand II of Aragon and Isabella of Castile. She was born at the Palace of Placentia in Greenwich, London, on Monday 18 February 1516. She was baptised on the following Thursday with Thomas Cardinal Wolsey standing as her godfather. Mary was a sickly child who had poor eyesight, sinus conditions and bad headaches.


          Despite her health problems Mary was a precocious child. A great part of the credit for her early education likely came from her mother, who consulted the Spanish scholar Juan Luis Vives upon the subject and was Mary's first instructor in Latin. Mary also studied Greek, science, and music. In July 1521, when scarcely five and a half years old, she entertained some visitors with a performance on the virginal (a smaller harpsichord). Henry VIII doted on his daughter and would boast in company, "This girl never cries". When Mary was nine years old, Henry gave her her own court at Ludlow Castle and many of the Royal Prerogatives normally only given to a (male) Prince of Wales, even calling her the Princess of Wales. In 1526, Mary was sent to Wales to preside over the Council of Wales and the Marches. Despite this obvious affection, Henry was deeply disappointed that his marriage had produced no sons.


          Throughout her childhood Henry negotiated potential marriages for Mary. When she was only two years old she was promised to the Dauphin Francis, son of Francis I, King of France, but after three years, the contract was repudiated. In 1522, she was instead contracted to marry her first cousin, the Holy Roman Emperor Charles V, then 22, by the Treaty of Windsor. Within a few years, however, the engagement was broken off. It was then suggested that Mary wed the Dauphin's father Francis I, who was eager for an alliance with England. A marriage treaty was signed which provided that Mary should marry either Francis I or his second son Henry, Duke of Orlans. However, Cardinal Wolsey, Henry VIII's chief adviser, managed to secure an alliance without the marriage.


          
            [image: Princess Mary in 1544]

            
              Princess Mary in 1544
            

          


          Meanwhile, the marriage of Mary's parents was in jeopardy because Catherine had failed to provide Henry the male heir he desired. Henry attempted to have his marriage to her annulled, but to his disappointment, Pope Clement VII refused his requests. Some contend that the Pope's decision was influenced by Charles V, Mary's former betrothed and her mother's nephew. Henry had claimed, citing biblical passages, that his marriage to Catherine was unclean because she had been previously married briefly, at age 16 to his brother Arthur, although there was some debate as to whether that marriage had been consummated. In 1533, Henry secretly married another woman, Anne Boleyn, and shortly thereafter, Thomas Cranmer, the Archbishop of Canterbury, formally declared the marriage with Catherine void and the marriage with Anne valid. Henry then broke with the Roman Catholic Church and declared himself head of the Church of England. As a consequence, Catherine lost the dignity of being queen and was demoted to Dowager Princess of Wales (a title she would have held as the widow of Arthur). Mary in turn was deemed illegitimate, and her place in the line of succession transferred to her half-sister, the future Elizabeth I, daughter of Anne Boleyn. She was styled "Lady Mary" rather than princess because of her illegitimate status.


          Mary was expelled from Court, her servants dismissed from her service, and she was forced to serve as a lady-in-waiting to Elizabeth. Mary was not permitted to see her mother Catherine, nor attend her funeral in 1536. It is said that because of this treatment, Mary was very cold towards Elizabeth during Elizabeth's teenage years, deriding Anne Boleyn's execution and calling her a witch. Circumstances between Mary and her father worsened, and she attempted to reconcile with him by submitting to his authority as head of the Church of England. By this she repudiated papal authority, acknowledged that the marriage between her mother and father was unlawful, and accepted her own illegitimacy.


          Mary may have expected her troubles to end when Anne Boleyn lost royal favour and was beheaded in 1536. Like Mary before, Elizabeth was downgraded to the status of Lady and removed from the line of succession. Within two weeks of Anne Boleyn's execution, Henry married Jane Seymour, who died shortly after giving birth to a son, the future Edward VI. Mary was godmother to her half-brother Edward and chief mourner at Jane Seymour's funeral. In return, Henry agreed to grant her a household, and Mary was permitted to reside in royal palaces. Her privy purse expenses for nearly the whole of this period have been published and show that Hatfield House, the Palace of Beaulieu (also called Newhall), Richmond and Hunsdon were among her principal places of residence. She was later awarded the Palace of Beaulieu as her own. When Mary reminded Henry VIII of Catherine of Aragon, he banished her to Beaulieu. He did the same to Elizabeth, but to the dismay of Mary, Elizabeth was sent to Hatfield.


          In 1543 Henry married his sixth and last wife, Katharine Parr, who was able to bring the family closer together. The next year, through the Third Succession Act, Henry returned Mary and Elizabeth to the line of succession, being placed after Edward. Both women, however, remained legally illegitimate.


          In 1547, Henry died and was succeeded by his son, Edward VI. Since Edward was still a child, rule passed to a regency council dominated by Protestants, who attempted to establish Protestantism throughout the country. As an example, the Act of Uniformity 1549 prescribed Protestant rites for church services, such as the use of Thomas Cranmer's new Book of Common Prayer. When Mary, who had remained faithful to Roman Catholicism, asked to be allowed to worship in private in her own chapel, she was refused. It was only after Mary appealed to her cousin Charles V that she was allowed to worship privately. Religious differences continued to be a problem between Mary and Edward, however. When Mary was in her thirties, she attended a reunion with Edward and Elizabeth for Christmas, where Edward embarrassed Mary and reduced her to tears in front of the court for "daring to ignore" his laws regarding worship.


          


          Accession


          
            
              	English Royalty
            


            
              	House of Tudor
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              Royal Coat of Arms
            


            
              	
            


            
              	Henry VIII
            


            
              	 Henry, Duke of Cornwall
            


            
              	Mary I
            


            
              	Elizabeth I
            


            
              	Edward VI
            


            
              	Mary I
            

          


          On 6 July 1553, at the age of 15, the reigning king, Edward VI, died of tuberculosis. Edward did not want the crown to go to Mary, whom he feared would restore the Catholic faith and undo his reforms, as well as those of Henry VIII. For this reason, he planned to exclude her from the line of succession. However, his advisors told him that he could not disinherit only one of his sisters, but that he would have to disinherit Elizabeth as well, even though she embraced the Reformed faith and the Church of England. Guided by the John Dudley, 1st Duke of Northumberland and perhaps others, Edward excluded both of his sisters from the line of succession in his will.


          Edward VI and his advisors instead devised that he should be succeeded by Dudley's daughter-in-law Lady Jane Grey, the granddaughter of Henry VIII's younger sister Mary, Duchess of Suffolk. However, this exclusion was unlawful since (1) it was made by a minor and (2) it contradicted the Act of Succession. This latter act, passed in 1544, had restored Mary and Elizabeth to the line of succession. Around the time of Edward VI's death, Mary had been summoned back to London from Framlingham Castle in Suffolk, into which she had recently moved after having left her former residence at the Palace of Beaulieu. However, Mary initially hesitated; she suspected that this summons could be a pretext on which to capture her and, in so doing, facilitate Grey's accession to the throne.


          On 10 July 1553, Lady Jane Grey assumed the throne as Queen of England. However, her support quickly eroded, which led to her being deposed only nine days later. In the wake of Grey's deposition, Mary rode triumphantly into London on a wave of popular support to assume the crown Grey left behind. For their part, Grey and Dudley were ultimately imprisoned in the Tower of London and executed. Mary feared that if left alive Lady Jane would be a rallying point for rebels who rejected Mary's rule.


          One of Mary's first actions as Queen was to order the release of the Roman Catholic Thomas Howard, 3rd Duke of Norfolk and Stephen Gardiner from imprisonment in the Tower of London. At this time, the Duke of Northumberland was the only conspirator executed for high treason. Mary was left in a difficult position, as almost all the Privy Counsellors had been implicated in the plot to put Jane on the throne. She could only rely on Gardiner, whom she appointed both Bishop of Winchester and Lord Chancellor.


          On 1 October 1553, Gardiner formally crowned Mary.


          


          Reign


          


          Spanish marriage
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              Philip II of Spain
            

          


          At age 37, Mary turned her attention to finding a husband and producing an heir, thus preventing the Protestant Elizabeth (still her successor under the terms of Henry VIII's will) from succeeding to the throne. Mary rejected Edward Courtenay, 1st Earl of Devon, as a prospect when her cousin Charles V suggested she marry his only son, the Spanish prince Philip, later Philip II of Spain. It is said that upon viewing a portrait of Philip, Mary declared herself to be in love with him.


          Their marriage at Winchester Cathedral on 25 July 1554 took place just two days after their first meeting. Philip's view of the affair was entirely political (he admired her dignity but felt "no carnal love for her"), and it was extremely unpopular with the English. Lord Chancellor Gardiner and the House of Commons petitioned her to consider marrying an Englishman, fearing that England would be relegated to a dependency of Spain. This fear may have arisen from the fact that Mary was  excluding the brief, unsuccessful and controversial reigns of Jane and Empress Matilda  England's first Queen regnant.


          


          Domestic politics


          Insurrections broke out across the country when she insisted on marrying Philip, with whom she was in love. The Duke of Suffolk once again proclaimed that his daughter, Lady Jane Grey, was queen. In support of Elizabeth, Thomas Wyatt led a force from Kent that was not defeated until he had arrived at London. After the rebellions were crushed, the Duke of Suffolk, his daughter, Lady Jane Grey, and her husband were convicted of high treason and executed. Elizabeth, though protesting her innocence in the Wyatt affair, was imprisoned in the Tower of London for two months, then was put under house arrest at Woodstock Palace.


          Mary married Philip on 25 July 1554, at Winchester Cathedral. Under the terms of the marriage treaty, Philip was to be styled "King of England", all official documents (including Acts of Parliament) were to be dated with both their names, and Parliament was to be called under the joint authority of the couple. Coins were also to show the heads of both Mary and Philip. The marriage treaty further provided that England would not be obliged to provide military support to Philip's father, the Holy Roman Emperor Charles V, in any war. Philip's powers, however, were extremely limited, and he and Mary were not true joint sovereigns like William and Mary.
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              Mary and Philip appear on the above medal by Jacopo da Trezzo made circa 1555.
            

          


          


          Pregnancy


          Mary, thinking she was pregnant, had thanksgiving services at the diocese of London in November 1554. This turned out to be the first of two phantom pregnancies. In reality, Mary had a cyst in her stomach. Philip persuaded his wife to permit Elizabeth's release from house arrest, probably so that he would be viewed favourably by her in case Mary died during childbirth. After only fourteen months, Philip found an excuse to leave for Spain.


          


          Religion


          As Queen, Mary was very concerned about religious issues. She had always rejected the break with Rome instituted by her father and the establishment of Protestantism by Edward VI. She had England reconcile with Rome and Reginald Cardinal Pole, the son of her governess the Countess of Salisbury and once considered a suitor, became Archbishop of Canterbury after Mary had his predecessor Thomas Cranmer executed. Mary would come to rely greatly on Pole for advice.


          Edward's religious laws were abolished by Mary's first Parliament in the Statute of Repeal Act (1553). Church doctrine was restored to the form it had taken in the 1547 Six Articles.


          Mary also persuaded Parliament to repeal the Protestant religious laws passed by Henry VIII. Getting their agreement took several years, and she had to make a major concession: tens of thousands of acres of monastery lands confiscated under Henry were not to be returned to the monasteries because the new landowners created by this distribution were very influential. This was approved by the Papacy in 1554. The Revival of the Heresy Acts were also passed in 1554. Mary also started currency reform to counteract the dramatic devaluation overseen by Thomas Gresham that had characterized the last few years of Henry's reign and the reign of Edward VI. These measures, however, were largely unsuccessful.


          


          Persecutions


          Numerous Protestant leaders were executed in the Marian Persecutions. Many rich Protestants chose exile, and around 800 left the country. The first to die were John Rogers ( 4 February 1555), Laurence Saunders ( 8 February 1555), Rowland Taylor ( 9 February 1555), and John Hooper, the Bishop of Gloucester ( 9 February 1555). The persecution lasted for almost four years. It is not known exactly how many died. John Foxe estimates in his Book of Martyrs that 284 were executed for their faith. The Marian persecutions are commemorated especially by bonfires in the town of Lewes in Sussex: there is a prominent martyrs' memorial outside St John's church at Stratford, London, to those Protestants burnt in Essex, and others in Christchurch Park Ipswich and the abbey grounds, Bury St Edmunds, to those executed in East and West Suffolk respectively.


          


          Foreign policy


          Henry VIII's creation of the Kingdom of Ireland in 1542 was not recognized by Europe's Catholic powers. In 1555 Mary obtained a papal bull confirming that she and Philip were the monarchs of Ireland, and thereby the Church accepted the personal link between the kingdoms of Ireland and England. Furthering the Tudor Reconquest of Ireland, the midlands counties of Laois and Offaly were shired and named after the new monarchs respectively as "Queen's County" and "King's County". Their principal towns were respectively named Maryborough (now Portlaoise) and Philipstown (now Daingean). Under Mary's reign, English colonists were settled in the Irish midlands to reduce the attacks on the Pale (the colony around Dublin).


          Having inherited the throne of Spain upon his father's abdication, Philip returned to England from March to July 1557 to persuade Mary to support Spain in a war against France (the Italian Wars). There was much opposition to declaring war on France. There existed an old alliance between Scotland and France; French trade would be jeopardized; and England had a distinct lack of finances because of a bad economic legacy from the reign of Edward VI. As a result of her agreement to declare war (which violated the carefully-written marriage treaty), England became full of factions and seditious pamphlets of Protestant origin inflaming the country against the Spaniards. English forces fared badly in the conflict and as a result lost Calais, England's sole remaining continental possession, on 13 January 1558. Although this territory had recently become financially burdensome, the effects of its loss were ideological. Mary later lamented that when she died the words "Philip" and "Calais" would be found inscribed on her heart.


          


          Commerce and revenue


          The most prominent problem was the decline of the Antwerp cloth trade. Despite Mary's marriage to Philip, England did not benefit from their enormously lucrative trade with the New World. The Spanish guarded their trading revenue jealously, and Mary could not condone illegitimate trade (in the form of piracy) because she was married to a Spaniard. In an attempt to increase trade and rescue the English economy, Mary continued Northumberland's policy of seeking out new commercial ports outside Europe.


          Financially, Mary was trying to reconcile between a modern form of governmentwith correspondingly higher spendingwith a medieval system of collecting taxation and dues. A failure to apply new tariffs to new forms of imports meant that a key source of revenue was neglected. In order to solve this problem, Mary's government published the "Book of Rates" (1558), listing the tariffs and duties for every import. This publication was not reviewed until 1604. Mary also appointed William Paulet, 1st Marquess of Winchester as Surveyor of Customs and assigned him to oversee the revenue collection system.


          


          Death


          During her reign, Mary suffered two phantom pregnancies. It has been speculated that these could simply be a result of the pressure to produce an heir, though the physical symptoms (including lactation and the later loss of her eyesight) reported by Mary's attendants may be indicative of a hormonal disorder such as a pituitary tumour.


          Mary decreed in her will that her husband Philip should be the regent during the minority of her child. No child, however, was born, and Mary died at age 42 at St. James's Palace on 17 November 1558. She was succeeded by her half-sister, who became Elizabeth I. Although her will stated that she wished to be buried next to her mother, Mary was interred in Westminster Abbey on 14 December in a tomb she eventually shared with Elizabeth. The Latin inscription on a marble plaque on their tomb (affixed there by James VI of Scotland when he succeeded Elizabeth to the throne of England as James I) translates to "Partners both in Throne and grave, here rest we two sisters, Elizabeth and Mary, in the hope of one resurrection".
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              Queen Mary, by Hans Eworth
            

          


          


          Legacy


          Although Mary enjoyed tremendous popular support and sympathy for her mistreatment during the earliest parts of her reign, she lost almost all of it after marrying Philip. The marriage treaty clearly specified that England was not to be drawn into any Spanish wars, but this guarantee proved meaningless. Philip spent most of his time governing his European territories, while his wife usually remained in England. After Mary's death, Philip became a suitor for Elizabeth's hand, but she refused him.


          The persecution of Protestants earned Mary the appellation "Bloody Mary" although many historians believe Mary does not deserve all the blame. There is disagreement as to the number of people put to death during Mary's five-year reign. However, several notable clerics were executed; among them Thomas Cranmer, the former Archbishop of Canterbury, Nicholas Ridley the former Bishop of London and the reformist Hugh Latimer. John Foxe vilified Mary in his Book of Martyrs, which may have been a biased account of the events, considering the high level of emotion at the time.


          One popular tradition traces the nursery rhyme Mary, Mary, Quite Contrary to Mary's attempts to bring Roman Catholicism back to England, although it may well be about her cousin Mary, Queen of Scots.


          


          Style and arms
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          Like Henry VIII and Edward VI, Mary used the style "Majesty", as well as "Highness" and "Grace". "Majesty", which Henry VIII first used on a consistent basis, did not become exclusive until the reign of Elizabeth I's successor, James I.


          When Mary ascended the throne, she was proclaimed under the same official style as Henry VIII and Edward VI: "Mary, by the Grace of God, Queen of England, France and Ireland, Defender of the Faith, and of the Church of England and also of Ireland in Earth Supreme Head". The "supremacy phrase" at the end of the style was repugnant to Mary's Roman Catholic faith; from 1554 onwards, she omitted the phrase without statutory authority, which was not retroactively granted by Parliament until 1555.


          Under Mary's marriage treaty with Philip II of Spain, the couple were jointly styled Queen and King. The official joint style reflected not only Mary's but also Philip's dominions and claims; it was "Philip and Mary, by the grace of God, King and Queen of England, France, Naples, Jerusalem, and Ireland, Defenders of the Faith, Princes of Spain and Sicily, Archdukes of Austria, Dukes of Milan, Burgundy and Brabant, Counts of Habsburg, Flanders and Tyrol". This style, which had been in use since 1554, was replaced when Philip inherited the Spanish Crown in 1556 with "Philip and Mary, by the Grace of God King and Queen of England, Spain, France, Jerusalem, both the Sicilies and Ireland, Defenders of the Faith, Archdukes of Austria, Dukes of Burgundy, Milan and Brabant, Counts of Habsburg, Flanders and Tyrol".


          Mary I's arms were the same as those used by all her predecessors since Henry IV: Quarterly, Azure three fleurs-de-lys Or [for France] and Gules three lions passant guardant in pale Or [for England]. Sometimes, Mary's arms were impaled (depicted side-by-side) with those of her husband.
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              	Mary I
            


            
              	Queen of Scots
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              	Reign

              	December 14, 1542  July 24, 1567
            


            
              	Coronation

              	September 9, 1543
            


            
              	Born

              	December 8, 1542 1:12pm LMT
            


            
              	Birthplace

              	Linlithgow Palace, West Lothian
            


            
              	Died

              	February 8, 1587 (aged44)
            


            
              	Place of death

              	Fotheringhay Castle, Northamptonshire
            


            
              	Buried

              	Peterborough Cathedral

              Westminster Abbey
            


            
              	Predecessor

              	James V
            


            
              	Successor

              	James VI/James I of England
            


            
              	Consort

              	Franois II of France

              Henry Stuart, Lord Darnley

              James Hepburn, 4th Earl of Bothwell
            


            
              	Royal House

              	Stuart
            


            
              	Father

              	James V
            


            
              	Mother

              	Marie of Guise
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          Mary I (Mary Stuart, popularly known as Mary, Queen of Scots); ( December 8, 1542  February 8, 1587) was Queen of Scots (the monarch of the Kingdom of Scotland) from December 14, 1542, to July 24, 1567. She also sat as Queen Consort of France from July 10, 1559 to December 5, 1560. Because of her tragic life, she is one of the best-known Scottish monarchs.


          


          Heritage, birth, and coronation


          During the 14th century reign of Robert II of Scotland, it had been confirmed that the Scottish Crown would only be inherited by males in the line of Robert's childrenall sonswho were listed in that parliamentary act. Females and female lines could inherit only after extinction of male lines.


          Mary ascended to the throne because, with the death of James V, there were no remaining direct male descendants of Robert II of unquestionably legitimate origins ( John Stewart, Duke of Albany, a direct descendant of Robert II, would probably have succeeded James V had he not died in 1536).


          Mary Stuart was the first member of the royal House of Stuart to use the Gallicised spelling Stuart, rather than the earlier Stewart. (Mary adopted the French spelling Stuart during her time in France, and she and her descendants continued to use it.)


          Princess Mary Stuart was born at Linlithgow Palace, Linlithgow, West Lothian, Scotland, on December 7 or December 8, 1542 to King James V of Scotland and his French wife, Marie de Guise. In Falkland Palace, Fife, her father heard of the birth and prophesied, "The devil go with it! It came with a lass, it will pass with a lass!" James truly believed that Mary's birth marked the end of the Stuarts' reign over Scotland. Instead, through Mary's son, it was the beginning of their reign over both the Kingdom of Scotland and the Kingdom of England.


          The six-day-old Mary became Queen of Scotland when her father died at the age of thirty, probably from cholera, although his contemporaries believed his death to have been caused by grief over the Scots' loss to the English at the Battle of Solway Moss. James Hamilton, 2nd Earl of Arran was the next in line for the throne after Mary; he acted as regent for Mary until 1554, when he was succeeded by the Queen's mother, who continued as regent until her death in 1560.


          In July 1543, when Mary was six months old, the Treaties of Greenwich promised Mary to be married to Edward, son of King Henry VIII of England in 1552, and for their heirs to inherit the Kingdoms of Scotland and England. Mary's mother was strongly opposed to the proposition, and she hid with Mary two months later in Stirling Castle, where preparations were made for Mary's coronation.


          When Mary was only nine months old she was crowned Queen of Scotland in the Chapel Royal at Stirling Castle on September 9, 1543. Because the Queen was an infant and the ceremony unique, Mary's coronation was the talk of Europe. Mary was dressed in heavy regal robes in miniature. A crimson velvet mantle, with a train furred with ermine, was fastened around her tiny neck. A jeweled satin gown, with long hanging sleeves, enveloped the infant, who could sit up but not walk. She was carried by Lord Livingston in solemn procession to the Chapel Royal. Inside, Lord Livingston brought Mary forward to the altar, put her gently in the throne set up there, and stood by holding her to keep her from rolling off.


          Quickly, Cardinal David Beaton put the Coronation Oath to her, which Lord Livingston answered for her. The Cardinal immediately unfastened Mary's heavy robes and began anointing her with the holy oil on her back, breast, and the palms of her hands. When the chill air struck her, she began to cry. The Earl of Lennox (whose son Henry, Lord Darnley, later became Mary's 2nd husband) brought forward the Sceptre and placed it in her baby hand, and she grasped the heavy shaft. Then the Sword of State was presented by the Earl of Argyll, and the Cardinal performed the ceremony of girding the three-foot sword to the tiny body.


          Then, the Earl of Arran carried the Crown. Holding it gently, Cardinal Beaton lowered it onto the child's head, where it rested on a circlet of velvet. The Cardinal steadied the crown and Lord Livingston held her body straight as the Earls of Lennox and Arran kissed her cheek in fealty, followed by the rest of the prelates and peers who knelt before her and, placing their hands on her crown, swore allegiance to her.


          


          The "rough wooing"


          The Treaties of Greenwich fell apart soon after Mary's coronation. The betrothal did not sit well with the Scots, especially since Henry VIII suspiciously tried to change the agreement so that he could possess Mary years before the marriage was to take place. He also wanted them to break their traditional alliance with France. Fearing an uprising among the people, the Scottish Parliament broke off the treaty and the engagement at the end of the year.


          Henry VIII then began his "rough wooing" designed to impose the marriage to his son on Mary. This consisted of a series of raids on Scottish territory and other military actions. It lasted until June 1551, costing over half a million pounds and many lives. In May of 1544, the English Earl of Hertford (later created Duke of Somerset by Edward VI) arrived in the Firth of Forth hoping to capture the city of Edinburgh and kidnap Mary, but Marie de Guise hid her in the secret chambers of Stirling Castle.


          On September 10, 1547, known as "Black Saturday", the Scots suffered a bitter defeat at the Battle of Pinkie Cleugh. Marie de Guise, fearful for her daughter, sent her temporarily to Inchmahome Priory, and turned to the French ambassador Monsieur D'Oysel.


          The French, remaining true to the Auld Alliance, came to the aid of the Scots. The new French King, Henri II, was now proposing to unite France and Scotland by marrying the little Queen to his newborn son, the Dauphin Franois. This seemed to Marie to be the only sensible solution to her troubles. In February 1548, hearing that the English were on their way back, Marie moved Mary to Dumbarton Castle. The English left a trail of devastation behind once more and seized the strategically located town of Haddington. By June, the much awaited French help had arrived. On July 7, the French Marriage Treaty was signed at a nunnery near Haddington.


          


          Childhood in France


          With her marriage agreement in place, five-year-old Mary was sent to France in 1548 to spend the next ten years at the French court. Henri II had offered to guard her and raise her. On August 7, 1548, the French fleet sent by Henri II sailed back to France from Dumbarton carrying the five-year-old Queen of Scotland on board. She was accompanied by her own little court consisting of two lords, two half brothers, and the "four Marys", four little girls her own age, all named Mary, and the daughters of some of the noblest families in Scotland: Beaton, Seton, Fleming, and Livingston.


          Vivacious, pretty, and clever (according to contemporary accounts), Mary had a promising childhood. While in the French court, she was a favourite. She received the best available education, and at the end of her studies, she had mastered French, Latin, Greek, Spanish, and Italian in addition to her native Scots. She also learned how to play two instruments and learned prose, poetry, horsemanship, falconry, and needlework.


          On April 24, 1558 she married the Dauphin Franois at Notre Dame de Paris. When Henri II died on July 10, 1559, Mary became Queen Consort of France; her husband became Franois II of France.


          


          Claim to the English throne


          Under the ordinary laws of succession, Mary was also next in line to the English throne after her cousin, Queen Elizabeth I, who was childless. In the eyes of many Catholics Elizabeth was illegitimate, making Mary the true heir.


          The anti-Catholic Act of Settlement was not passed until 1701, but the last will and testament of Henry VIII had excluded the Stuarts from succeeding to the English throne. Mary's troubles were still further increased by the Huguenot rising in France, called le tumulte d'Amboise ( March 6 March 17, 1560), making it impossible for the French to succour Mary's side in Scotland. The question of the succession was therefore a real one.


          Franois died on December 5, 1560. Mary's mother-in-law, Catherine de Medici, became regent for the late king's brother Charles IX, who inherited the French throne. Under the terms of the Treaty of Edinburgh, signed by Mary's representatives on July 6, 1560 following the death of Marie of Guise, France undertook to withdraw troops from Scotland and recognise Elizabeth's right to rule England. The seventeen-year-old Mary, still in France, refused to ratify the treaty.


          


          Ancestors


          
            
              Mary I of Scotland's ancestors in three generations
            

            
              	Mary I of Scotland

              	Father:

              James V of Scotland

              	Paternal Grandfather:

              James IV of Scotland

              	Paternal Great-grandfather:

              James III of Scotland
            


            
              	Paternal Great-grandmother:

              Margaret of Denmark
            


            
              	Paternal Grandmother:

              Margaret Tudor

              	Paternal Great-grandfather:

              Henry VII of England
            


            
              	Paternal Great-grandmother:

              Elizabeth of York
            


            
              	Mother:

              Marie de Guise

              	Maternal Grandfather:

              Claude, Duke of Guise

              	Maternal Great-grandfather:

              Ren II, Duke of Lorraine
            


            
              	Maternal Great-grandmother:

              Phillipa of Guelders
            


            
              	Maternal Grandmother:

              Antoinette de Bourbon

              	Maternal Great-grandfather:

              Franois, Count of Vendme
            


            
              	Maternal Great-grandmother:

              Marie de Luxembourg
            

          


          


          Religious divide
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              Mary Stuart
            

          


          Mary returned to Scotland soon after her husband's death and arrived in Leith on August 19, 1561. Despite her talents, Mary's upbringing had not given her the judgment to cope with the dangerous and complex political situation in the Scotland of the time.


          Mary, being a devout Roman Catholic, was regarded with suspicion by many of her subjects as well as by Elizabeth, who was her father's cousin and the monarch of the neighbouring Protestant country. Scotland was torn between Catholic and Protestant factions, and Mary's illegitimate half-brother, James Stewart, 1st Earl of Moray, was a leader of the Protestant faction. The Protestant reformer John Knox also preached against Mary, condemning her for hearing Mass, dancing, dressing too elaborately, and many other things, real and imagined


          To the disappointment of the Catholic party, however, Mary did not hasten to take up the Catholic cause. She tolerated the newly-established Protestant ascendancy, and kept James Stewart as her chief advisor. In this, she may have had to acknowledge her lack of effective military power in the face of the Protestant Lords. She joined with James in the destruction of Scotland's leading Catholic magnate, Lord Huntly, in 1562.


          Mary was also having second thoughts about the wisdom of having crossed Elizabeth, and she attempted to make up the breach by inviting Elizabeth to visit Scotland. Elizabeth refused, and the bad blood remained between them. Mary then sent William Maitland of Lethington as an ambassador to the English court to put the case for Mary as a potential heir to the throne. Elizabeth's response is said to have included the words "As for the title of my crown, for my time I think she will not attain it." However, Mary, in her own letter to her maternal uncle Francis, Duke of Guise, reports other things that Maitland told her, including Elizabeth's supposed statement that, "I for my part know none better, nor that my self would prefer to her." Elizabeth was mindful of the role Parliament would have to play in the matter.


          In December 1561 arrangements were made for the two queens to meet, this time in England. The meeting had been fixed for York "or another town" in August or September 1562, but Elizabeth sent Sir Henry Sidney to cancel in July because of the Civil War in France. In 1563, Elizabeth made another attempt to neutralise Mary by suggesting she marry Robert Dudley, 1st Earl of Leicester (Henry Sidney's brother-in-law), whom Elizabeth trusted and thought she could control. Dudley, being a Protestant, would have solved a double problem for Elizabeth. She sent an ambassador to tell Mary that, if she would marry someone (as yet unnamed) of Elizabeth's choosing, Elizabeth would "proceed to the inquisition of her right and title to be our next cousin and heir". This proposal was rejected.


          


          Marriage to Darnley


          At Holyrood Palace on July 29, 1565, Mary married Henry Stuart, Lord Darnley, her first cousin. The union infuriated Elizabeth, who felt she should have been asked permission for the marriage to even take place, as Darnley was an English subject. Elizabeth also felt threatened by the marriage, because both Mary and Darnley were claimants to the English throne, as Darnley and Mary were descendants of Margaret Tudor, the sister of Henry VIII. Their children would inherit both parents' claims, and thus, be next in line to the English throne.


          This marriage, to a leading Catholic, precipitated Mary's half-brother, the Earl of Moray, to join with other Protestant Lords in open rebellion. Mary set out for Stirling on August 26, 1565 to confront them, and returned to Edinburgh the following month to raise more troops. Moray and the rebellious lords were routed and fled into exile, the decisive military action becoming known as the Chaseabout Raid.


          Before long, Mary became pregnant. Darnley became arrogant and demanded power commensurate with his courtesy title of "King", and on one occasion Darnley attacked Mary and unsuccessfully attempted to cause her to miscarry their unborn child. Darnley was jealous of Mary's friendship with her private secretary, David Rizzio, and, in March 1566 Darnley entered into a secret conspiracy with the nobles who had rebelled against Mary in the Chaseabout Raid. On March 9 a group of the lords, accompanied by Darnley, murdered Rizzio in front of Mary while the two were in conference at Holyrood Palace. Darnley changed sides again and betrayed the lords, but the murder was the catalyst for the breakdown of their marriage.
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              Another image of Mary, dressed in mourning white following the then recent death of her first husband.
            

          


          Following the birth of their son, James, in 1566, a plot was hatched to remove Darnley, who was already ill (possibly suffering from syphilis). He was recuperating in a house in Edinburgh where Mary visited him frequently, so that it appeared a reconciliation was in prospect. In February 1567, an explosion occurred in the house, and Darnley was found dead in the garden, apparently of strangulation. This event, which should have been Mary's salvation, only harmed her reputation. James Hepburn, 4th Earl of Bothwell, an adventurer who would become her third husband, was generally believed to be guilty of the assassination, and was brought before a mock trial but acquitted. Mary attempted to regain support among her Lords while Bothwell got some of them to sign the Ainslie Tavern Bond, in which they agreed to support his claims to marry Mary.


          


          Abdication and imprisonment


          On April 24 Mary visited her son at Stirling for the last time. On her way back to Edinburgh Mary was abducted, willingly or not, by Bothwell and his men and taken to Dunbar Castle where she was raped by Bothwell and became pregnant with twins, which she later miscarried while imprisoned. On May 6 they returned to Edinburgh and on May 15, at Holyrood Palace, Mary and Bothwell were married according to Protestant rites.


          The Scottish nobility turned against Mary and Bothwell and raised an army against them. Mary and Bothwell confronted the Lords at Carberry Hill on June 15, but there was no battle as Mary agreed to follow the Lords on condition that they let Bothwell go. However, the Lords broke their promise, and took Mary to Edinburgh and imprisoned her in Loch Leven Castle, situated on an island in the middle of Loch Leven. Between July 18 and July 24, 1567, Mary miscarried twins. On July 24, 1567, she was also forced to abdicate the Scottish throne in favour of her one-year-old son James.


          
            [image: Mary in captivity, c.1578]

            
              Mary in captivity, c.1578
            

          


          On May 2, 1568, Mary escaped from Loch Leven and once again managed to raise a small army. After her army's defeat at the Battle of Langside on May 13, she fled to England. When Mary entered England on May 19, she was imprisoned by Elizabeth's officers at Carlisle. During her imprisonment, she famously had the phrase En ma Fin gt mon Commencement ("In my end is my beginning") embroidered on her cloth of estate.


          After some wrangling over the question of whether Mary should be tried for the murder of Darnley, Elizabeth ordered an inquiry instead of a trial, which was held in York between October 1568 and January 1569. The inquiry was politically influenced, but Elizabeth did not wish to convict Mary of murder.


          Mary refused to acknowledge the power of any court to try her since she was an anointed Queen, and the man ultimately in charge of the prosecution, James Stewart, Earl of Moray, was ruling Scotland in Mary's absence. His chief motive was to keep Mary out of Scotland and her supporters under control. Mary was not permitted to see them or to speak in her own defence at the tribunal. She refused to offer a written defence unless Elizabeth would guarantee a verdict of not guilty, which Elizabeth would not do.


          The inquiry hinged on the "The Casket Letters"eight letters purportedly from Mary to Bothwell, reported by James Douglas, 4th Earl of Morton to have been found in Edinburgh in a silver box engraved with an F (supposedly for Francis II), along with a number of other documents, including the Mary/Bothwell marriage certificate. The authenticity of the Casket Letters has been the source of much controversy among historians. The originals have since been lost, and the copies available in various collections do not form a complete set. Mary argued that her handwriting was not difficult to imitate, and it has frequently been suggested either that the letters are complete forgeries, that incriminating passages were inserted before the inquiry, or that the letters were written to Bothwell by some other person. Comparisons of writing style have often concluded that they were not Mary's work.


          Elizabeth considered Mary's designs on the English throne to be a serious threat, and so eighteen years of confinement followed, much of it in Sheffield Castle and Sheffield Manor in the custody of George Talbot, 6th Earl of Shrewsbury and his redoubtable wife Bess of Hardwick. Bothwell was imprisoned in Denmark, became insane, and died in 1578, still in prison. In 1580 Mary's confinement was transferred to Sir Amias Paulet, and she was under his care for the rest of her life.


          However, in 1570, Elizabeth was persuaded by representatives of Charles IX of France to promise to help Mary regain her throne. As a pre-condition, she demanded the ratification of the Treaty of Edinburgh, something Mary would still not agree to. Nevertheless, William Cecil, 1st Baron Burghley, continued negotiations with Mary on Elizabeth's behalf.


          The Ridolfi Plot, which attempted to unite Mary and the Duke of Norfolk in marriage, caused Elizabeth to reconsider. With the queen's encouragement, Parliament introduced a bill in 1572 barring Mary from the throne. Elizabeth unexpectedly refused to give it the royal assent. The furthest she ever went was in 1584, when she introduced a document (the "Bond of Association") aimed at preventing any would-be successor from profiting from her murder. It was not legally binding, but was signed by thousands, including Mary herself.


          Mary eventually became a liability that Elizabeth could no longer tolerate. Elizabeth did ask Mary's final custodian, Amias Paulet, if he would contrive some accident to remove Mary. He refused on the grounds that he would not allow such "a stain on his posterity." Mary was implicated in several plots to assassinate Elizabeth, raise the Catholic North of England, and put herself on the throne, possibly with French or Spanish help. The major plot for the political takeover was the Babington Plot, but some of Mary's supporters believed it and other plots to be either fictitious or undertaken without Mary's knowledge.
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          Trial and execution


          Mary was put on trial for treason by a court of about 40 noblemen, including Catholics, after being implicated in the Babington Plot and after having allegedly sanctioned the attempted assassination of Elizabeth. Mary denied the accusation and was spirited in her defence. One of her more memorable comments from her trial was "Remember Gentlemen the Theatre of history is wider than the Realm of England". She drew attention to the fact that she was denied the opportunity of reviewing the evidence or her papers that had been removed from her, that she had been denied access to legal counsel and that she had never been an English subject and thus could not be convicted of treason. The extent to which the plot was created by Sir Francis Walsingham and the English Secret Services will always remain open to conjecture.


          In a trial presided over by England's Attorney General Sir John Popham, (later Lord Chief Justice), Mary was ultimately convicted of treason, and was sentenced to beheading at Fotheringay Castle, Northamptonshire on February 8, 1587. She had spent the last hours of her life in prayer and also writing letters and her will. She expressed a request that her servants should be released. She also requested that she should be buried in France. The scaffold that was erected in the great hall was three feet tall and draped in black. It was reached by five steps and the only things on it were a disrobing stool, the block, a cushion for her to kneel on, and a bloody butcher's axe that had been previously used on animals. At her execution the executioners knelt before her and asked forgiveness. According to a contemporary account by Robert Wynkfielde, she replied that she forgave them, for "you are about to end my troubles!" . The executioners and her two servants helped removed a black outer gown, two petticoats, and her corset to reveal a deep red chemisethe liturgical colour of martyrdom in the Catholic Church. As she disrobed she smiled faintly to the executioner and said "never have I had such assistants to disrobe me, and never have I put off my clothes before such a company". She was then blindfolded and and knelt down on the cushion in front of the block. She positioned her head on the block and stretched her arms out behind her.


          The execution was poorly carried out. It is said to have taken three blows to hack off her head. The first blow struck the back of her head, the next struck her shoulder and severed her subclavian artery, spewing blood in all directions. She is said to have been alive and conscious after the first two blows. The next blow took off her head, save some gristle, which was cut using the axe as a saw . Since Mary was executed with the same number of axe strikes as Essex, it has been postulated that the number was part of a ritual devised to protract the suffering of the victim.


          There are several (possibly apocryphal) stories told about the execution. One which is thought to be true is that, when the executioner picked up the severed head to show it to those present, it was discovered that Mary was wearing a wig. The headsman was left holding the wig, while the late queen's head rolled on the floor . It was thought that she had tried to disguise the greying of her hair by wearing a auburn wig, the natural colour of her hair before her years of imprisonment began. She was 24 when first imprisoned by Protestants in Scotland, and she was only 44 years of age at the time of her execution. Another well-known execution story concerns a small dog owned by the queen, which is said to have been hiding among her skirts, unseen by the spectators. Because her dress and layers of clothing was so immensely regal, it would have been easy for the tiny pet to have hidden there as she slowly made her way to the scaffold. Following the beheading, the dog rushed out, terrified and covered in blood. It was taken away by her ladies-in-waiting and washed, but it did not survive the shock.
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          The government was eager to quash any attempts to obtain relics. The executioners were denied their customary right to select personal items belonging to the condemned and were paid off instead. The executioner's block and many of the items Mary had touched were burned. Her rosary beads and Prayer Book were the few items carried to her execution that can be considered to have survived.


          In response to Mary's death, the Spanish Armada sailed to England to depose Elizabeth, but it lost a considerable number of ships in the Battle of Gravelines and ultimately retreated without touching English soil.


          Mary's body was embalmed and left unburied at her place of execution for a year after her death. Her remains were placed in a secure lead coffin (thought to be further signs of fear of relic hunting). She was initially buried at Peterborough Cathedral in 1588, but her body was exhumed in 1612 when her son, King James I of England, ordered she be reinterred in Westminster Abbey. It remains there, along with at least 40 other descendants, in a chapel on the other side of the Abbey from the grave of her cousin Elizabeth. In the 1800s her tomb and that of Elizabeth I were opened to try to ascertain where James I was buried; he was ultimately found buried with Henry VII.


          


          Historical legacy


          Although the Casket Letters were accepted by the inquiry as genuine after a study of the handwriting, and of the information contained therein, and were generally held to be certain proof of guilt if authentic, the inquiry reached the conclusion that nothing was proven. From the start, this could have been predicted as the only conclusion that would satisfy Elizabeth. James MacKay comments that one of the stranger 'trials' in legal history ended with no finding of guilt with the result that the accusers went home to Scotland and the accused remained detained in 'protective custody'.


          It is impossible now to prove the case either way. Without the Casket Letters, there would have been no case against Mary, and with hindsight it is difficult to say that any of the major parties involved considered the truth to be a priority. However, it is notable that Lady Antonia Fraser, James MacKay, and John Guy who have written well-respected biographies of Mary come to the same conclusion that they were forged. Guy has actually examined the Elizabethan transcripts of the letters rather than relying upon later printed copies. He points out that the letters are disjointed. He also draws attention to the fact that the French version of one of the letters is bad in its use of language and grammar. Mary was an educated woman who could read, write, and speak French fluently. The construction of one of the letters in French has mistakes that a woman with her understanding would not make.


          Another point made by these commentators is that the Casket Letters did not appear until the Conference of York. Mary had been forced to abdicate in 1567 and held captive for the best part of a year in Scotland. No reference can be found to the letters being used as evidence against Mary during this period. There was every reason for these letters to be made public to support her imprisonment and forced abdication. The originals disappeared after the Conference of York, thus adding to the sense that the letters were probably forged.


          
            [image: Replica of the tomb of Mary Queen of Scots on display at the Museum of Scotland.]

            
              Replica of the tomb of Mary Queen of Scots on display at the Museum of Scotland.
            

          


          Though Mary Stuart has not been canonised by the Catholic Church, many consider her a martyr, and there are relics of her. Her prayer book was long shown in France. Her apologist published, in an English journal, a sonnet which Mary was said to have composed, written with her own hand in this book. A celebrated German actress, Mrs. Hendel-Schutz, who excited admiration by her attitudes, and performed Friedrich Schiller's "Maria" with great applause in several German cities, affirmed that a cross which she wore on her neck was the very same that once belonged to the unfortunate queen.


          Relics of this description have never yet been subjected to the proof of their authenticity. If there is anything which may be reasonably believed to have once been the property of the queen, it is the veil with which she covered her head on the scaffold, after the executioner had wounded the unfortunate victim in the shoulder by a false blow (whether from awkwardness or confusion is uncertain). This veil came into the possession of Sir J.C. Hippisley, who claimed to be descended from the House of Stuart on his mother's side. In 1818, he had an engraving made from it by Matteo Diottavi in Rome and gave copies to his friends. However, the eagerness with which the executioners burned her clothing and the executioners' block may mean that it will never be possible to be certain.


          The veil is embroidered with gold spangles by (as is said) the queen's own hand, in regular rows crossing each other, so as to form small squares, and edged with a gold border, to which another border has been subsequently joined, in which the following words are embroidered in letters of gold:


          
            	"Velum Serenissim Mari, Scoti et Galli Regin Martyris, quo induebatur dum ab Heretica ad mortem iniustissimam condemnata fuit. Anno Sal. MDLXXXVI. a nobilissima matrona Anglicana diu conservatum et tandem, donationis ergo Deo, Societati Jesu consecratum."
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          On the plate there is an inscription, with a double certificate of its authenticity, which states, that this veil, a family treasure of the expelled house of Stuart, was finally in possession of the last branch of that family, Henry Benedict Stuart, the Cardinal of York, who preserved it for many years in his private chapel, among the most precious relics, and at his death bequeathed it to Sir John Hippisley, together with a valuable Plutarch, a Codex with painted (illuminated) letters, and a gold coin struck in Scotland during Mary's reign.


          The plate was specially consecrated by Pope Pius VII in his palace on the Quirinal, April 29, 1818. Hippisley, during a former residence at Rome, had been very intimate with the cardinal of York, and was instrumental in obtaining for him, when he with the other cardinals emigrated to Venice in 1798, a pension of 4,000 a year from King George IV of the United Kingdom, then Prince of Wales. But for the pension, the fugitive cardinal, whose revenues were all seized by the forces of the French Revolution, would have been exposed to the greatest distress.


          The cardinal desired to requite this service by the bequest of what he considered so valuable. According to a note on the plate, the veil is eighty-nine English inches long, and forty-three broad, so that it seems to have been rather a kind of shawl or scarf than a veil. Melville in his Memoirs, which Schiller had read, speaks of a handkerchief belonging to the queen, which she gave away before her death, and Schiller founds upon this anecdote the well-known words of the farewell scene, addressed to Hannah Kennedy.


          
            	"Accept this handkerchief! with my own hand


            	For thee I've work'd it in my hours of sadness


            	And interwoven with my scalding tears:


            	With this thou'lt bind my eyes."

          


          


          Privy Council of Mary, Queen of Scots, 1561


          (appointed September 6, 1561 following Mary's return to Scotland from France)


          
            	Lord James Stewart, (later Earl of Moray)


            	William Maitland of Lethington - Secretary of State


            	James Hepburn, 4th Earl of Bothwell


            	George Gordon, 4th Earl of Huntly


            	James Hamilton, Duc de Chtellerault, 2nd Earl of Arran


            	Archibald Campbell, 5th Earl of Argyll


            	James Douglas, 4th Earl of Morton


            	John Stewart, 4th Earl of Atholl


            	Alexander Cunningham, 4th Earl of Glencairn


            	George Hay, 7th Earl of Erroll


            	William Graham, 2nd Earl of Montrose


            	William Keith, 4th Earl Marischal


            	John Erskine, 6th Lord Erskine, (later Earl of Mar)


            	Robert Richardson - Lord High Treasurer


            	James MacGill of Nether Rankeillour - Lord Clerk Register


            	Sir John Bellenden of Auchinoul - Lord Justice Clerk

          


          


          In popular culture
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          Films


          
            	The two classic film biographies of Mary (neither of them so faithful to history as to get in the way of the story) are the 1936 Mary of Scotland starring Katharine Hepburn and Fredric March and the 1971 Mary, Queen of Scots starring Vanessa Redgrave and Nigel Davenport.

          


          


          Television


          
            	In the BBC TV production Elizabeth R, Mary was played by Vivian Pickles. This is considered by some to be the most historically accurate portrayal of Mary during her captivity in England.


            	In the ITV miniseries, Elizabeth I, the first two-hour segment partly centers around the conflict between Mary and Queen Elizabeth. Mary is portrayed by actress Barbara Flynn.


            	In the 2004 BBC mini-series Gunpowder, Treason & Plot , Mary was played by Clmence Posy.


            	Monty Python's Flying Circus episode 22 featured a skit involving a "BBC radio drama series" titled "Death of Mary, Queen of Scots". The radio program consists of a knock on the door, Mary opening it and being asked (by a man with a thick Scottish accent) "You are Mary, Queen of Scots?"; she replies "I am", followed immediately by the sounds of her being violently killed (featuring anachronistic sounds such as gunshots). The series as presented in the skit consisted of two episodes; at the start of episode 2, after the usual violent noise, everything goes silent, prompting one of the assassins to say, "Ah think she's died", to which Mary counters "No, I'm not", followed immediately again by yet more sounds of violence.


            	In a 1976 episode of The Mary Tyler Moore Show entitled "The Seminar", the character Mary Richards receives a phone call from then- First Lady Betty Ford. Believing the call to be a prank, Mary sarcastically greets Mrs. Ford with, "Hi, Betty. This is Mary... Queen of Scots".

          


          


          Theatre


          
            	Mary also inspired the opera Maria Stuarda by Donizetti and the play Maria Stuart by Friedrich Schiller (a production of which opened in London's West End in 2005). The film Mary of Scotland is based on the hit Broadway play by Maxwell Anderson.

          


          
            	Sarah Miles portrayed Mary Queen of Scots on Broadway and the West End in the play Vivat! Vivat! Regina! (1971) written by her husband Robert Bolt

          


          
            	Martha Graham choreographed and directed the modern dance titled "Episodes" (1985) that premiered at Lincoln Centre, New York, the dance featured Mary Queen of Scots and Elizabeth I resolving their dynastic issues over a game of tennis.

          


          
            	Janet McTeer starred in the revival of the Schiller play Mary Stuart at the Apollo Theatre, London in 2005.

          


          


          Poetry


          In Nobel laureate Joseph Brodsky's 20 sonnets to Mary Stuart (in Russian) the poet addresses her as an interlocutor.


          


          Fiction


          
            	Mary's story has been the subject of a number of novels, including: Mary Queen of Scotland and the Isles: A Novel by Margaret George; Royal Road to Fotheringhay: The Story of Mary, Queen of Scots by Jean Plaidy; Fatal Majesty (2000) by Reay Tannahill. Mary features importantly in The Lymond Chronicles by Dorothy Dunnett, and in La Princesse de Clves, set during her younger years in France.


            	In children's literature, novels on Mary, Queen of Scots include: Queen's Own Fool: A Novel of Mary Queen of Scots by Jane Yolen, The Lady of Fire and Tears by Terry Deary, and from the Royal Diaries series from Scholastic, Mary, Queen of Scots: Queen Without a Country, France, 1553 by Kathryn Lasky.

          


          


          Music


          
            	American progressive metal band Dream Theatre uses a variation of the mark of Mary, Queen of Scots, as their trademark "Majesty" symbol.


            	The song " Sad Song" by Lou Reed, featured in the 1973 album Berlin, references Mary in its initial verses.

          


          
            	
              
                	Staring at my picture book


                	She looks like Mary, Queen of Scots


                	She seemed very regal to me


                	Just goes to show how wrong you can be

              

            

          


          
            	The song " To France" by Mike Oldfield, featured in the 1984 album Discovery, references Mary in its chorus.

          


          
            	
              
                	Never going to get to France.


                	Mary, Queen of Chance, will they find you?


                	Never going to get to France.


                	Could a new romance ever bind you?

              

            

          


          
            	The song "Fotheringay" by The Fairport Convention, featured in the 1969 album What We Did on Our Holidays, is the story of Mary's last days in the prison of Fotheringhay Castle.

          


          
            	
              
                	Her days of precious freedom, forfeited long before


                	To live such fruitless years behind a guarded door


                	But those days will last no more


                	Tomorrow, at this hour, she will be far away


                	Much farther than these islands, for the lonely Fotheringay

              

            

          


          
            	The song " The Ballad of Mary" (Queen of Scots) by Grave Digger is about her time in prison.

          


          


          Other


          
            	Singer Tori Amos portrayed Mary Queen of Scots for a photo shoot in late makeup artist Kevyn Aucoin's book Face Forward ( ISBN 0-316-28705-9).

          


          


          Historical biography and analysis


          
            	Mary Queen of Scots(2006) by Retha Warnicke, ISBN 0-415-29183-6


            	Queen of Scots by Rosalind K. Marshall, ISBN 1-873644-95-7


            	Mary Queen of Scots by Antonia Fraser, ISBN 0-385-31129-X


            	"Mary, Queen of Scots, and the Babington conspiracy", by David Alan Johnson, Military Heritage, August 2005, no. 1, Volume 7, ISSN 1524-8666


            	"Mary Queen of Scots and the French Connection", History Today, 54, 7 (July 2004), pp. 37-43, by Alexander Wilkinson


            	Elizabeth and Mary by Jane Dunn


            	Queen of Scots: the true life of Mary Stuart (London, 2004) by John Guy, ISBN 0618254110


            	Mary Queen of Scots and French Public Opinion, 1542-1600 (Palgrave, 2005) by Alexander Wilkinson, ISBN 1-4039-2039-7 (hdbk)


            	Mary Queen of Scots: A Study in Failure (London, 1988) by Jenny Wormald, ISBN 0-540-01131-2


            	Mary Queen of Scots and the Murder of Darnley by Alison Weir


            	The "Rough Wooings": Mary, Queen of Scots 1542-1551 (East Linton 2000) Marcus Merriman, ISBN 1-86232-090-X

          


          


          Popular fiction and drama


          
            	Mary, Queen of Scots by Sally Stepanek (young adult fiction)


            	Mary Stuart, a play by Friedrich Schiller


            	Wallenstein and Mary Stuart by Friedrich Schiller


            	Mary of Scotland, a play by Maxwell Anderson


            	The Queen's Own Fool by Jane Yolen and Robert J. Harris


            	Immortal Queen by Elizabeth Byrd


            	Shadow Queen, a supernatural novel by Tony Gibbs


            	The Marchman; Warden of the Queen's March; The Queen's Grace by Nigel Tranter


            	Mary Queen of Scotland and the Isles by Margaret George


            	Court of Shadows by Cynthia Morgan, a suspense novel


            	Fatal Majesty by Reay Tannahill


            	Mary, Queen of Scots: A Queen without a country by Kathryn Lasky


            	Many plays and films on Elizabeth I (eg Elizabeth I) also feature Mary


            	Gunpowder, Treason & Plot Television Mini series (2004) depicting the turbulent reigns of Scottish monarchs Mary, Queen of Scots and her son King James VI of Scotland who became King James I of England and foiled the Gunpowder Plot. Directed by Gillies MacKinnon.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mary_I_of_Scotland"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Mary Kingsley
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          Mary Henrietta Kingsley ( October 13, 1862  June 3, 1900) was an English writer and explorer who greatly influenced European ideas about Africa and African people.


          Kingsley was born in Islington. She was the daughter of George Kingsley (himself a travel writer) and Mary Bailey, and the niece of Charles Kingsley. Her father was a doctor and worked for George Herbert, 13th Earl of Pembroke. Her mother was an invalid and Mary was expected to stay at home and look after her. Mary had little formal schooling but she did have access to her father's large library and loved to hear her father's stories of foreign countries.


          Her father died in February 1892. Her mother also died just five weeks later. Freed from her family responsibilities, and with an income of 500 a year, Mary was now able to travel. Mary decided to visit Africa to collect the material she would need to finish off a book that her father had started on the culture of the people of Africa.


          Mary arrived in Luanda in Angola in August 1893. She lived with local people who taught her necessary skills for surviving in the African jungles, and often went into dangerous areas alone.


          She returned to Africa in 1895 in order to study cannibal tribes. She travelled by canoe up the Ogowe River where she collected specimens of previously unknown fish. After meeting the Fang tribe she climbed the 13,760 feet Mount Cameroon by a route unconquered by any other European.


          News of her adventures reached England and when she returned home in October 1895 she was greeted by journalists who were eager to interview her. She was now famous and over the next three years she toured the country, giving lectures about life in Africa.


          Mary Kingsley upset the Church of England when she criticized missionaries for attempting to change the people of Africa. She talked about, and indeed defended, many aspects of African life that had shocked many English people, including polygamy. For example explaining the "seething mass of infamy, degradation and destruction going on among the Coast native... [as] the natural consequence of the breaking down of an ordered polygamy into a disordered monogamy". She argued that a " black man is no more an undeveloped white man than a rabbit is an undeveloped hare" as well asserting that she did not regard "the native form as 'low'. or 'inferior'... but as a form of mind of a different sort to white men's - a very good form of mind too, in its way". She was, however, fairly conservative on other issues and did not support the women's suffrage movement.


          Kingsley wrote two books about her experiences: Travels in West Africa (1897), which was an immediate best-seller, and West African Studies (1899).


          During the Second Boer War, Kingsley volunteered as a nurse. She died of typhoid at Simon's Town, where she was treating Boer prisoners. In accordance with her wishes, she was buried at sea.
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          The Mary Rose was an English Tudor carrack warship and one of the first to be able to fire a full broadside of cannons. The Mary Rose was well equipped with 78 guns (91 after an upgrade in 1536). Built in Portsmouth, England ( 1509 1510) she was thought to be named after King Henry VIII's sister Mary and the rose, the Tudor emblem. She was one of the earliest purpose-built warships to serve in the English Navy; it is thought that she never served as a merchant ship. She displaced 500 tons (700 tons after 1536), was 38.5m long and 11.7m beam and her crew consisted of 200 sailors, 185 soldiers, and 30 gunners. Although she was the pride of the English fleet, she was sunk in the Solent, and it is thought she sank during an engagement with the French fleet on July 19, 1545. The exact cause of her sinking has not been definitely determined but is thought to be because of instability. The surviving section of the ship was raised in 1982 and is now on display in Portsmouth Historic Dockyard along with an extensive collection of well preserved artifacts.


          


          Career


          She served as the flagship of Admiral Sir Edward Howard in the Italian Wars and was frequently engaged. On 10 August 1512 she was the flagship of an English fleet of 50 ships that attacked the French at Brest in Brittany. The Mary Rose attacked the French Marie la Cordelire, the flagship of Admiral Ren de Clermont; in the battle the Marie la Cordelire was crippled and the Mary Rose was damaged and ran aground. The Marie la Cordelire then came under fire from the Mary James, the Sovereign, and the Regent, eventually blowing up with the loss of more than a thousand men. Thirty-two French ships were taken or destroyed in the battle.


          After the death of Edward Howard in 1513, the Mary Rose became the flagship of Lord High Admiral Sir Thomas Howard.


          In 1528 and again in 1536 the Mary Rose was rebuilt, having her displacement increased from 500 to 700 tons and now mounting 91 guns. The refits are thought to have added an extra deck, making her top-heavy and liable to roll in heavy seas.


          


          Sinking


           In 1545, King Francis I of France launched an invasion of England with 30,000 soldiers in more than 200 ships. Against this invasion fleetlarger than the Spanish Armada forty-three years laterthe English had about 80 ships and 12,000 soldiers, with the Mary Rose the flagship of Vice Admiral Sir George Carew. In early July the French entered the Solent channel, between Hampshire and the Isle of Wight. On July 19, 1545 (see Battle of the Solent) the English came out of Portsmouth and engaged the French at long range, little damage being done on either side. The next day was calm, and the French employed their galleys against the immobile English vessels. Toward evening a breeze sprang up and as Mary Rose advanced to battle she capsized and sank with the loss of all but 35 of her crew. There were sources that said that the ship had fired from the portside and made a sharp turn so it could fire from the starboard side. The turn was so sharp that the ship keeled over to one side but at the same time the gun ports were open so that water rushed in and the ship sank. Sources also suggest that the Mary Rose had the gunports too low to the waterline, increasing the risk of an influx of water. Furthermore, the ship was carrying a large number of soldiers on her upper decks, with the possible result of further raising her centre of gravity and making her even more unstable. As was common in warships of the time, the upper decks were covered with netting to prevent soldiers from enemy ships from boarding. When the Mary Rose sank, this netting prevented many from escaping in time and contributed to the high percentage of casualties. Furthermore many sailors could not swim, as having a reputation for superstition, they regarded this as tempting fate. Losses were therefore particularly severe.


          


          Experiments


          Researchers for a television programme used an exact scale model of the Mary Rose to investigate the causes suggested for her sinking. Metal weights were used to simulate the presence of troops on the upper decks. Initial tests showed that the Mary Rose was able to make the turn described by eyewitnesses without capsizing. In later tests, a fan was used to create a breeze similar to the one reported to have suddenly sprung up on the day of the sinking as the real Mary Rose went to make the turn. As the model went to make the turn, the breeze in the upper works of the ship forced the ship to turn at a more acute angle than before, forcing her lower gun ports below the waterline. Water entered the ship, increasing the degree of the list, and causing the rate of flooding to increase. The ship quickly keeled over and capsized, sinking completely within a few seconds.The sequence of events closely followed what eyewitnesses had reported had occurred, particularly the suddenness with which the ship sank. The researchers concluded that numerous causes had contributed to making the Mary Rose unstable and top heavy, such as:


          
            	The 1528 and 1536 refits, which had installed heavy cannon higher up in the structure of the ship than had originally been planned.


            	The presence of large numbers of troops on the upper decks, preparing to fight the French forces.


            	The development of larger bronze cannons through the period of her time in service, which ended up being fitted to a ship not designed to carry them.


            	The design of many warships in the period, which had a tendency towards being top heavy, as mathematical observations concerning centres of gravity and displacement were not thoroughly understood. Eventually the decisions regarding a ship's design came down to the experience of the shipwright, and miscalculations were not uncommon.

          


          In addition to these weaknesses, the gun ports were cut too low in the ship's side, perhaps in an attempt to fit more cannon and create a more powerful warship.These ports should have been closed as the ship went to make the turn, but for some reason, possibly a breakdown in communication, or an oversight by the sailors, they were not. Despite all these factors combining to create a hazardous situation, the experiment showed that the Mary Rose's sinking was not inevitable. The sudden gust of wind that caught the ship at the crucial point of her turn was the final fatal contribution to the sinking.


          


          Consequences


          The loss of one of the most powerful Tudor warships afloat caused considerable consternation, particularly as it sank within sight of King Henry VIII who was watching from Southsea Castle nearby. The fact that it sank was particularly unusual for the time. The most common cause of the loss of a warship was through fire. The lack of powerful cannon and the robustness of wooden ships made it difficult for ships to be damaged sufficiently in engagements for them to sink. There was also no immediate explanation for the sinking, such as a violent storm, or foundering on rocks.The loss of the Mary Rose therefore entered the public consciousness and was remembered, whereas most ship losses over the period were not.


          


          Modern work on the wreck


          


          Rediscovery


          On June 16, 1836 the Mary Rose was found when a fishing net caught on the wreck, and diver John Deane recovered timbers, guns, longbows, and other items. But the location was forgotten after Deane stopped work on the site in 1840.


          Alexander McKee started a new search in 1965, and in 1967 Professor Harold Edgerton found an acoustic anomaly by using side-scan sonar. In 1971 a springtide, combined with a severe gale, uncovered a layer of sediment, leaving several structural timbers clearly visible. In the years that followed, it became clear that the wreck lay on her starboard side, at an angle of 60.


          On 5 February 1974 the Mary Rose wreck became the second wrecksite (along with others) to be protected under the Protection of Wrecks Act. The wrecksite remains protected today even after the lifting of the majority of the remaining ship timbers.


          


          Excavation and raising


          In 1979 the Mary Rose Trust was formed and an archeological team under the direction of Dr. Margaret Rule, CBE, began work to excavate the wreck. First, the wreck was lifted by means of a lifting frame. After that, the wreck, still under water, could be lifted onto a support cradle. On October 11, 1982 the wreck was lifted from the water and put upright in a dry dock with a temperature of 26C and a relative humidity of 95%.


          


          Preservation


          In 1994 work started on a three-stage conservation process using low-molecular-weight polyethylene glycol (a wax, essentially). The second stage consists of spraying the wreck with a high-molecular-weight polyethylene glycol; these first two stages will take at least twenty years to complete. In the third stage, the wreck will be slowly dried. This preservation technique is the same as that begun in 1961 for the Vasa, a Swedish ship of the line which capsized in 1628 and is now on display in Stockholm. The Vasa is virtually intact while the Mary Rose is an almost perfect longitudinal vertical cross-section, due to marine worms such as the shipworm Teredo navalis destroying the port side above the seabed.


          The expertise and facilities developed for the preservation of the Mary Rose has benefited many other archaeological projects. Experts from the Mary Rose Trust helped conserve the Dover Bronze Age Boat and the timbers from Seahenge.


          


          Finds


          Along with remains of around half the crew, a great number of artifacts were uncovered during excavation, including navigational and medical equipment, carpentry tools, guns, longbows, arrows with traces of copper-rich binding glue still remaining on the tips, cooking and eating utensils, lanterns, backgammon boards, playing dice, logs for the galley's ovens, and even a well-preserved shawm, a long lost predecessor of the oboe, from which a fully functioning model has since been replicated.


          


          Display


          These artifacts, and the wreck itself, are displayed at the Mary Rose museum located on the Royal Naval base in Portsmouth, England. A 20 million appeal for funds for The Final Voyage - the co-location of the hull of the Mary Rose with her artifacts in a new museum - was launched locally in Portsmouth on the evening of 10th March 2006. Leading local businesses, members of Portsmouth City Council and the Lord Mayor attended presentations in the current museum. Intended to attract 500,000 visitors and opening by 2012 (with active conservation of the hull intended to be complete in 2009), this new co-located museum will create a world-leading museum in Portsmouth for the Mary Rose and the Tudor Navy, an international centre for maritime archaeology and provide better facilities for education and outreach. This was denied a Heritage Lottery Fund grant in 2006 .


          


          Further excavation


          On 11 October 2005, the 23rd anniversary of the original wreck lift, the anchor and parts of her bow were raised from the sea-bed in a delicate operation sponsored by the Ministry of Defence. These parts will also eventually go on display.
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          Mary Jane Seacole (1805  14 May 1881) was a mixed-race British nurse. Born in Jamaica, she operated boarding houses in Panama and Crimea while simultaneously treating the sick. Seacole was taught herbal remedies and folk medicine by her mother. Always of a nomadic disposition, on hearing of the terrible conditions of the Crimean War and certain that her knowledge of tropical medicine would be of use, she travelled to London and volunteered as a nurse. Although an expert at dealing with cholera, her application to join Florence Nightingale's team was rejected.


          She then borrowed money to make the 4,000 mile journey alone. On arrival she distinguished herself, treating the wounded on the battlefield. On many occasions treating wounded soldiers from both sides while under fire whereas Florence Nightingale and her nurses were based in a hospital in Turkey. Following the cessation of hostilities in 1856 she found herself stranded and almost destitute, and was saved from penury by the Commander-in-Chief of the British Forces Lord Rokeby who organized a benefit.


          Seacole was lauded in her lifetime, alongside Florence Nightingale, but after her death was forgotten for almost 100 years. Today she is noted not only for her bravery and medical skills but as "a woman who succeeded despite the racial prejudice of influential sections of Victorian society"


          Her autobiography, Wonderful Adventures of Mrs. Seacole in Many Lands (1857), a vivid account of her life and experiences, is one of the earliest autobiographies by a black woman.


          


          Early life, 180526


          Seacole was born in Kingston, Jamaica as Mary Grant, the daughter of a white Scottish officer in the British Army and a free Jamaican Creole woman. Seacole's mother was a "doctress", a healer who used traditional Caribbean and African herbal remedies. She ran Blundell Hall, a boarding house at 7 East Street in Kingston, at the lower end of the road closer to the harbour, and, at the time, one of the best hotels in Kingston. Many of the residents were invalid Europeans, particularly soldiers and sailors, often suffering from the endemic yellow fever caught soon after their arrival in the tropics. Here Seacole acquired her nursing skills. She records early experiments, imitating her mother by ministering to a doll, progressing to domestic pets, before finally helping her mother to treat human beings.


          Seacole was proud of her Scottish ancestry, calling herself a "Creole", a term which at the time was used most commonly either in a racially neutral sense or to refer to the offspring of white settlers. Legally, she would have been classified as a " mulatto", a person of mixed race with limited political rights. Robinson speculates that she may technically have been a " quadroon". Seacole emphasises several times her personal vigour, distancing herself from the contemporary stereotype of the "lazy Creole". However, she also proclaims to be "proud of [her] relationship" with black American slaves demonstrated by the "few shades deeper brown upon [her] skin".


          The West Indies were an extremely lucrative outpost of the British Empire in the late eighteenth century. In 1789, one fifth of Britain's foreign trade was with the British West Indies, increasing to a third in the 1790s. Britain's economic interests were protected by a massive military presence, with some 69 line infantry regiments serving there from 1793 to 1801, and another 24 from 1803 to 1815.


          Seacole spent some years in the household of an elderly woman, whom Seacole calls her "kind patroness", before returning to her mother. She appears to have been treated a member of her patroness's family, receiving a good education. As the educated daughter of a Scottish officer and a free black woman with a respectable business, Seacole would have been accorded a relatively high position in Jamaican society.


          Circa 1821 Seacole visited London staying for a year she visited relations - the merchant Henriques family). Although London had a significant population of black people, she records that a companion, a West Indian with skin darker than her own "dusky" shades, was taunted by children in the street. Seacole herself was "only a little brown", which was nearly white, according to Ramdin. Undaunted, she returned to London approximately a year later, on this occasion bringing a "large stock of West Indian pickles and preserves for sale". From this time on, her later travels would be as an "unprotected" woman, without chaperone or sponsor, an unusual disposition for the era. Seacole returned to Jamaica in 1825


          


          In the Caribbean, 1826-1851
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          After returning to Jamaica Seacole nursed her "old indulgent patroness" through an illness. Finally returning to the family home at Blundell Hall after the death of her patroness a few years later. Seacole then worked alongside her mother. Occasionally being called to assist at the British Army hospital at Up-Park Camp. During this period she traveled in the Caribbean, visiting the English colony of New Providence in the Bahamas, and the Spanish colony of Cuba, and new republic of Haiti. Seacole records these travels, but omits mention of significant current events, such as the Christmas Rebellion in Jamaica of 1831, and the partial abolition of slavery in 1834 or the full abolition of slavery in 1838.


          Seacole married Edwin Horatio Hamilton Seacole in Kingston on 10 November 1836. Her marriage from betrothment to widowhood is described in just nine lines at the conclusion of the first chapter of her autobiography. Unusually, in a time when mixed-race relationships were common but mixed-race marriages were rare, he was a white man, baptised in Prittlewell in Essex in 1803, the sixth son of Thomas Seacole and his first wife, Ann. His middle names are intriguing: Robinson reports the legend in the Seacole family that Edwin was an illegitimate son of Horatio Nelson and Emma Hamilton, adopted by Thomas, a local "surgeon, apothecary and man midwife". Seacole's will indicates that Horatio Seacole was Nelson's godson: she left a diamond ring to her friend, Lord Rokeby, "given to my late husband by his Godfather Viscount Nelson", although Robinson notes no mention of this godson was made in Nelson's will or its codicils. Edwin was a merchant, but seems to have had a poor constitution. The newly married couple moved to Black River and opened a provisions store, which failed to prosper. They returned to Blundell Hall in the early 1840s.


          During 1843 and 1844 Seacole suffered series of personal disasters. She and her family lost much property in a fire in Kingston on 29 August 1843. Blundell Hall burned down, and was replaced by New Blundell Hall, "better than before". Then her husband died in October 1844, followed by her mother. After a period of desperate grief, in which Seacole says she did not stir for days, she composed herself, "turned a bold front to fortune", and assumed the management of her mother's hotel. She put her rapid recovery down to her hot Creole blood, blunting the "sharp edge of [her] grief" sooner than Europeans who "nurse their woe secretly in their hearts". She absorbed herself in work, declining many offers of marriage. Seacole became widely known and respected, particularly amongst the European military visitors to Jamaica who often stayed at Blundell Hall. She treated patients in the cholera epidemic of 1850, which killed some 32,000 Jamaicans. Seacole attributed the outbreak to infection brought on a steamer from New Orleans, demonstrating knowledge of contagion theory. This first-hand experience benefited her in the following five years.


          


          In Central America, 18511854
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          In 1850, Seacole's half-brother Edward moved to Cruces, Panama, then part of New Granada. There, approximately 45miles (70km) up the Chagres River from the coast, he followed the family trade by establishing the "Independent Hotel" to accommodate the many travelers between the east coast and west coasts of the United States. The number of travelers had increased due to the 1849 California Gold Rush. Cruces was the limit of navigability of the Chagres River during the rainy season, from June to December. Travelers would ride donkeys approximately 20miles along the Las Cruces trail from Panama City on the Pacific coast to Cruces, and then 45miles downriver to the Atlantic at Chagres (or vice versa). In the dry season, the river subsided, and travelers would switch from land to the river a few miles further downstream, at Gorgona. Most of these settlements have now been submerged by Gatun Lake, formed as part of the Panama Canal.


          In 1851, Seacole traveled to Cruces to visit her brother, shortly after her arrival, Cruces was struck by cholera, a disease which had reached Panama in 1849. Seacole was on hand to treat the first victim, who survived, establishing Seacole's reputation and bringing her a succession of patients as the infection spread. While the rich paid she treated the poor for free. However many, both rich and poor, succumbed. She eschewed opium, preferring mustard rubs and poultices, purgative calomel ( mercuric chloride), sugars of lead ( lead(II) acetate), and rehydration with water boiled with cinnamon. While her preparations had moderate success, she faced little competition - the only other treatments coming from a "timid little dentist", an inexperienced doctor who was sent by the Panama government, and the Catholic church, which paraded images of saints and prayed for divine intervention.


          The epidemic raged through the population, Seacole later expressed exasperation at their feeble resistance, claiming they "bowed down before the plague in slavish despair". She performed an autopsy on an orphan child for whom she had cared, giving her "decidedly useful" new knowledge to put to good use. Towards the end of the epidemic, Seacole herself succumbed but survived. Cholera was to return again: Ulysses S. Grant passed through Cruces in July 1852 on military duty. 120 men, a third of his party, died of the disease there or shortly afterwards en route to Panama City.


          Despite the problems of disease and climate Panama remained the favoured route between the coasts of the United States. Seeing a business opportunity, Seacole opened a "British Hotel", although this was more of a restaurant than an hotel, she seems to have had a problem with her clientle as it is recorded she struggled to keep the rowdy travelers under control.


          As the wet season ended in early 1852, Seacole joined other traders in Cruces in packing up to move to Gorgona. She records an American giving a speech at a leaving dinner in which he wished "God bless the best yaller woman he ever made" and asked the listeners to join with him in rejoicing that "she's so many shades removed from being entirely black. He went on to say that "if we could bleach her by any means we would ... and thus make her acceptable in any company as she deserves to be." Seacole was incensed: in her reply, she said that she would have been just as happy to have a complexion "as dark as any nigger's", and wished for "the general reformation of American manners". Salih notes the use of a white American pidgin vernacular, contrasting with Seacole's clear English, as an inversion of renditions of "black" speech in contemporary literature, and as a claim of moral and intellectual superiority. Seacole also comments on the positions of responsibility taken on by escaped American slaves in Panama, in the priesthood, the army and public offices, commenting that "it is wonderful to see how freedom and equality elevate men". She also records an antipathy between the Panamanians and Americans, which she attributes in part to so many of the former once being slaves of the latter.


          In Gorgona Seacole established a women-only hotel and continued to treat the sick. In late 1852 she traveled home to Jamaica, the journey was delayed and difficult as she encountered racial prejudice when trying to book on to an American ship forcing her to wait for a later British boat Soon after arriving home, Seacole was asked by the Jamaican medical authorities to minister to victims of a severe outbreak of yellow fever in 1853. She went on to organise a nursing service for the hospital at Up-Park Camp, about a mile from Kingston, composed of fellow Afro-Caribbean "doctresses" who seemed to be largely immune to the disease.


          Seacole returned to Panama in early 1854 to finalise her business affairs, and three months later moved to the New Granada Mining Gold Company establishment at Fort Bowen Mine some 70miles away near Escribanos to provide medical support. The superintendent, Thomas Day, was a relative of her late husband. Seacole had read newspaper reports of the outbreak of war against Russia before she left Jamaica, and news of the escalating Crimean War reached Seacole in Panama where she determined to travel to England to volunteer as a nurse, to experience the "pomp, pride and circumstance of glorious war" as she described it in Chapter I of her autobiography.


          


          Crimean War, 1854-1856
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          The Crimean War lasted from 1854 until 1 April 1856 and was fought between Imperial Russia on one side and an alliance of the United Kingdom, France, the Kingdom of Sardinia, and the Ottoman Empire on the other. The majority of the conflict took place on the Crimean peninsula in the Black Sea and Turkey.


          Thousands of troops from all the countries concerned were drafted to the area, disease broke out almost immediately, hundreds died of fever (mostly cholera), and hundreds more would die waiting to be shipped out, or on the voyage; and their prospects were little better when they arrived at the poorly-staffed, unsanitary and overcrowded hospital. In Britain a trenchant letter in The Times on 14 October triggered Sidney Herbert, Secretary of State for War, to approach Florence Nightingale to form a detachment of nurses to be sent to the hospital to save lives. Interviews were quickly held, suitable candidates selected, and Nightingale left for Turkey on 21 October.


          Seacole quickly traveled from Navy Bay to England, bringing letters of recommendation from doctors in Jamaica and Panama.. On arrival she approached the War Office, asking to be sent to Crimea as an army nurse, but failed to secure an interview. She was told to see the Quartermaster General, and then the Medical Department, but was rebuffed at each turn. Seacole was rightly concerned that the racial prejudices she had experienced at the hands of Americans could be taking root in Britain.. She began to realise that she would not be employed even if there were a vacancy. Records survive which indicate other black women suffered the same fate However, many other candidates too found they were unable to meet Nightingale's exacting standards, considered too drunk, too old, or lacking in the social graces. Undaunted, Seacole applied to the Crimean Fund, a fund raised by public subscription to support the wounded in Crimea, for sponsorship to travel to Crimea, but again she was met with refusal.


          Seacole finally resolved to travel to Crimea using her own resources, in order to open a "British Hotel". Business cards were printed and sent on to announce her imminent arrival and intention to open "a mess-table and comfortable quarters for sick and convalescent officers". Shortly afterwards, her Caribbean acquaintance, Thomas Day, arrived unexpectedly in London, and the two formed a partnership. They assembled a stock of supplies, and Seacole embarked on the Dutch screw-steamer Hollander on 27 January 1855 on its maiden voyage, to Constantinople. The ship called at Malta where Seacole encountered a doctor who had recently left Scutari, he wrote her a letter of introduction to Nightingale. On arriving in the Pera, the port of Constantinople, she took a caicque across the Bosphorus to visit Nightingales's hospital in Scutari where she encountered amongst the patients many familiar faces from the West Indies. At her meeting with Nightingale once again her offer of help was refused . After transferring most of her stores to the transport ship Albatross, with the remainder following on the Nonpareil, she set out on the four-day voyage to the British bridgehead into Crimea at Balaclava.
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          Returning to Balaclava, lacking proper building materials, Seacole gathered abandoned metal and wood in her spare moments, with a view to using the debris to build her hotel. She found a site for the hotel at a place she christened Spring Hill, near Kadikoi, some 3miles along the main British supply road from Balaclava to the British camp near Sevastopol, and within a mile of the British headquarters.


          Hiring local labour the hotel was built from the salvaged driftwood, packing cases, and iron sheets, and salvaged architectural items  glass-doors and window-frames  from the village of Kamara. The new "British Hotel" opened in March 1855. An early visitor was Alexis Soyer, a noted French chef who had traveled to Crimea to help improve the diet of British soldiers. He recorded their meeting and describes Seacole as "an old dame of a jovial appearance, but a few shades darker than the white lily". The hotel was completed in July at a total cost of 800. It included a building made of iron, containing a main room with counters and shelves and storage above, an attached kitchen, two wooden sleeping huts, outhouses, and an enclosed stable yard. The building was stocked with provisions shipped from London and Constantinople, and local purchases from the British camp near Kadikoi and the French camp at nearby Kamiesch. Seacole sold anything "from a needle to an anchor" to army officers and visiting sight-seers. Meals were served at the Hotel, cooked by a black cook, the kitchen also provided outside catering. Many of Seacole's customers purchased goods on credit, causing problems later. Despite constant thefts, particularly of livestock, Seacole's establishment prospered. Opening five days a week and closing Sundays she settled into a routine of opening early, serving morning coffee to passing travelers, and then dealing with callers medical complaints, before traveling out herself to visit casualties..


          Florence Nightingale took against Seacole, although she did little to express her disapproval overtly. The British Hotel charged for its services, supplied alcohol, and was open to visiting tourists as well as soldiers, leading Nightingale to later accuse Seacole of running an establishment that was little better than a brothel. Some years later corresponding to her brother-in-law Sir Harry Verney in 1870 she wrote that Seacole "kept - I will not call it a 'bad house' - but something not very unlike it - in the Crimean War... She was very kind to the men &, what is more, to the Officers - & did some good - & made many drunk". Worse, a second letter went further, stating that Seacole was a "woman of bad character" who kept "a bad house" (meaning a brothel). Robinson considers this charge unfounded and based on Nightingale's belief in her social superiority. Indeed, Nightingale sent nurses to assist at the Land Transport Hospital, close by Seacole's Hotel's nursing establishment, and further letters record her efforts to avoid association between her nurses and Seacole However, a letter from John Hall, Inspector General of Hospitals, dated 30 June 1856, records his gratitude for Seacole's assistance at the hospital.


          Seacole often went out to the troops as a sutler, selling her wares near the British camp at Kadikoi, and attending to casualties brought out from the trenches around Sevastopol or from the Tchernaya valley. She was widely known to the British Army as "Mother Seacole".
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          Seacole often visited Cathcart's Hill, some 3miles north of the British hotel and overlooking the valley of the Tchernaya to the east and the trenches leading up to Sevastopol a further 2miles to the north, a vantage point to view the hostilities, on one occasion attending wounded troops under fire she dislocated her right thumb, an injury which never healed entirely., she often treated French, Sardinian and Russian casualties alike. In a dispatch written on 14 September 1855, William Howard Russell, special correspondent of The Times wrote that she was a


          
            	
              
                	" a warm and successful physician, who doctors and cures all manner of men with extraordinary success. She is always in attendance near the battle-field to aid the wounded and has earned many a poor fellow's blessing." Russell also wrote that she "redeemed the name of sutler", and another that she was "both a Miss Nightingale and a Soyer". Seacole made a point of wearing brightly coloured, and highly conspicuous, clothing  often bright blue, or yellow, with ribbons in contrasting colours.

              

            

          


          While Lady Alicia Blackwood later recalled that Seacole had


          
            	
              
                	"...personally spared no pains and no exertion to visit the field of woe, and minister with her own hands such things as could comfort or alleviate the suffering of those around her; freely giving to such as could not pay...".

              

            

          


          In August Seacole was once again on Cathcart's Hill for the final assault on Sevastopol on Friday 7 September 1855. French troops led the storming, but the British were beaten back. By dawn on Sunday 9 September, the city was burning out of control, and it was clear that it had fallen: the Russians retreated to fortifications to the north of the harbour. Later in the day Seacole fulfilled a bet, and became the first woman to enter Sevastopol after it fell. Having obtained a pass she toured the broken town bearing refreshments and visiting the crowded hospital by the docks, containing thousands of dead and dying Russians. Her foreign appearance led to her being stopped by French looters, but she was rescued by a passing officer. She liberated some items from the city, including a church bell, an altar candle, and a 3-metre long painting of the Madonna.
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          After the fall of Sevastopol, hostilities continued in a desultory fashion The business of Seacole and Day prospered in the interim period, with the soldiers taking the opportunity to enjoy themselves in the quieter days. There were theatrical performances and horse racing events for which Seacole provided catering.


          Seacole was joined by a young relative, a 14-year-old girl, Sarah, also known as Sally. Soyer described her as "the Egyptian beauty, Mrs Seacole's daughter Sarah", with blue eyes and dark hair. Nightingale alleged that Sarah was the illegitimate offspring of Seacole and Colonel Henry Bunbury. However, there is no evidence that Bunbury met Seacole, or even visited Jamaica, at a time when she would have been nursing her ailing husband. Ramdin speculates that Thomas Day could have been Sarah's father, pointing to the unlikely coincidences of their meeting in Panama and then in England, and their unusual business partnership in Crimea.


          Peace talks began in Paris in early 1856, and friendly relations opened between the Allies and the Russians, with a lively trade across the River Tchernaya. The Treaty of Paris was signed on 30 March 1856, after which the soldiers left Crimea. Seacole was in a difficult financial position, her Hotel was full of unsaleable provisions, new goods arriving daily, and creditors demanding payment. She attempted to sell as much as possible before the soldiers left, but she was forced to auction many expensive goods for knock-down prices to the Russians who were returning to their homes. The evacuation of the Allied armies was formally completed at Balaclava on 9 July 1856, with Seacole "...conspicuous in the foreground...dressed in a plaid riding-habit...". Seacole was one of the last to leave Crimea, returning to England "poorer than [she] left it".


          


          Back in London, 1856-1860
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          After the end of the war, Seacole returned to England destitute and in poor health. In the conclusion to her autobiography, she records that she "took the opportunity" to visit "yet other lands" on her return journey, although Robinson attributes this to her impecunious state requiring a roundabout trip. She arrived in August 1856, and considered setting up shop with Day in Aldershot, but nothing materialised. She attended a celebratory dinner for 2,000 soldiers at Royal Surrey Gardens in Kennington on 25 August 1856, at which Nightingale was chief guest of honour. Reports in The Times on 26 August and News of the World on 31 August indicate that Seacole was also fted by the huge crowds, with two burly sergeants protecting her from the pressure of the crowd. However, creditors who had supplied her firm in Crimea were in pursuit. She closed the shop in Aldershot and moved to 1, Tavistock Street, Covent Garden and was made bankrupt. The Bankruptcy Court in Basinghall Street declared her bankrupt on 7 November 1856. Robinson speculates that Seacole's business problems may have been caused in part by her partner, Day, who dabbled in horse trading and may have set up as an unofficial bank, cashing IOUs.


          At about this time, Seacole began to wear military medals. These are mentioned in an account of her appearance in the bankruptcy court in November 1856. A bust by George Kelly, based on an original by Count Gleichen from around 1871, depicts her wearing four medals, three of which have been identified as the British Crimean Medal, the French Legion of Honour and the Turkish Order of the Medjidie medal. Robinson says that one is "apparently" a Sardinian award ( Sardinia having joined Britain and France in supporting Turkey against Russia in the war). The Jamaican Daily Gleaner stated in her obituary on 9 June 1881 that she had also received a Russian medal, but it has not been identified. However, no formal notice of her award exists in the London Gazette, and it seems unlikely that Seacole was formally rewarded for her actions in Crimea: rather, she may have bought miniature or "dress" medals to display her support and affection for her "sons" in the Army.


          Seacole's plight was highlighted in the British press,. As a consequence a fund was set up with many prominent people donated money, and on 30 January 1857, she and Day were granted certificates discharging them from bankruptcy. Day left for the Antipodes to see new opportunities, but Seacole's funds remained low. She moved from Tavistock Street to cheaper lodgings in 14 Soho Square in early 1857, triggering a plea for subscriptions from Punch on 2 May.


          Further fund-raising kept Seacole to in the public eye. In May 1857 She wanted to travel to India, to minister to the wounded of the Indian Mutiny, but she was dissuaded by both the new Secretary of War, Lord Panmure, and her financial troubles. Fund-raising activities included the "Seacole Fund Grand Military Festival" which was held at the Royal Surrey Gardens, from Monday 27 July to Thursday 30 July 1857. This successful event was supported by many military men, including Major-General Lord Rokeby (who had commanded the 1st Division in Crimea) and Lord George Paget: over 1,000 artists performed, including eleven military bands and an orchestra conducted by Louis Jullien. The festival was attended by a crowd of 40,000 The one shilling entrance charge was quintupled for the first night, and halved for the Tuesday performance. However, production costs had been high and the Royal Surrey Gardens Company was itself having financial problems, and became insolvent immediately after the festival, as a result Seacole only received 57, one quarter of the profits from the event. When eventually the financial affairs of the ruined Company were resolved, in March 1858, the Indian Mutiny was over.


          A 200-page autobiographical account of her travels was published in July 1857 by James Blackwood as Wonderful Adventures of Mrs. Seacole in Many Lands, the first autobiography written by a black woman in Britain Priced at 1s 6d a copy the cover bears a striking portrait of Seacole in red, yellow and black ink. Robinson speculates that she dictated the work to an editor, identified in the book only as W.J.S., who improved her grammar and orthography. In the work Seacole deals with the first 39 years of her life in one short chapter. She then expands six chapters on her few years in Panama, before using the following 12 chapters to detail her exploits in Crimea. She avoids mention of the names of her parents and precise date of birth. A short final "Conclusion" deals with her return to England, and lists supporters of her fund-raising effort, including Rokeby, again, Prince Edward of Saxe-Weimar, the Duke of Wellington, the Duke of Newcastle, William Russell, and other prominent men in the military. The book was dedicated to Major-General Lord Rokeby, commander of the First Division; and William Howard Russell wrote as a preface "I have witnessed her devotion and her courage and I trust that England will never forget one who has nursed her sick, who sought out her wounded to aid and succour them and who performed the last offices for some of her illustrious dead".


          


          Later life, 1860-1881
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          Seacole had joined the Roman Catholic church circa 1860, and returned to a Jamaica. politically changed in her absence. She became a prominent figure in the country. However, by 1867 she was again running short of money, and the Seacole fund was resurrected in London, with illustrious new patrons, including the Prince of Wales, the Duke of Edinburgh, the Duke of Cambridge, and many other senior military officers. The fund burgeoned, and Seacole was able to buy land on Duke Street in Kingston, near New Blundell Hall, where she built a bungalow as her new home plus a larger property to rent out.


          By 1870, Seacole was back in London, and Robinson speculates that she was drawn back by the prospect of rendering medical assistance in the Franco-Prussian War. It seems likely that she approached Sir Harry Verney (the husband of Florence Nightingale's sister Persephone) Member of Parliament for Buckingham who was closely involved in the British National Society for the Relief of the Sick and Wounded, the fore-runner of the Red Cross. It was at this time Nightingale wrote her letter to Verney insinuating that Seacole had kept a "bad house" in Crimea, and was responsible for "much drunkenness and improper conduct".


          In London, Seacole joined the periphery of the royal circle. Prince Count Gleichen, (a nephew of Queen Victoria, as young Lieutenant he had been one of her customers in Crimea) carved a marble bust of her in 1871 which was exhibited at the Royal Academy summer exhibition in 1872. Seacole also became personal masseuse to the Princess of Wales who suffered with white leg and rheumatism..


          Seacole died in 1881 at her home in Paddington, London the cause of death on her death was given as " apoplexy". She left estate valued at over 2,500. After some specific legacies, many of exactly 19 guineas, the main beneficiary of her will was her sister, Louisa. Lord Rokeby, Colonel Hussey Fane Keane, and Count Gleichen (three trustees of her Fund) were each left 50; Count Gleichen also received a diamond ring, said to have been given to Seacoles late husband by Lord Nelson. A short obituary was published in The Times on 21 May 1881. She was buried in St. Mary's Roman Catholic Cemetery, Harrow Road, Kensal Green, London.


          


          Recognition


          


          While well-known at the end of her life, Seacole rapidly faded from public memory. Her work in Crimea was overshadowed by Florence Nightingale's for many years. In recent years there has been a resurgence of interest in her and efforts to properly acknowledge her achievements. Seacole has become a symbol of racial attitudes and social injustices in Britain. Her story illustrates unceasing perseverance, courage and love in the face of prejudice. She was quoted as an example of "hidden" black history in Salman Rushdie's The Satanic Verses, like Olaudah Equiano: "See, here is Mary Seacole, who did as much in the Crimea as another magic-lamping lady, but, being dark, could scarce be seen for the flame of Florence's candle".


          She has been better remembered in the Caribbean, where she was posthumously awarded the Order of Merit of Jamaica in 1991. The headquarters of the Jamaican General Trained Nurses' Association was christened "Mary Seacole House" in 1954, followed quickly by the naming of a hall of residence of the University of the West Indies at Mona. A ward at Kingston Public Hospital was also named in her memory. Her grave was rediscovered in 1973; a service of reconsecration was held on 20 November 1973, and her impressive gravestone was also restored by the British Commonwealth Nurses' War Memorial Fund and the Lignum Vitae Club. The centenary of her death was celebrated with a memorial service on 14 May 1981. An English Heritage blue plaque was erected by the Greater London Council at her residence in 157 George Street, Westminster, on 9 March 1985, but it was removed in 1998 before the site was redeveloped. A "green plaque" was unveiled at 147 George Street, in Westminster, on 11 October 2005. It has been proposed to re-position the blue plaque at another residence, in 14 Soho Square, where she lived in 1857.
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          By the 2000s, Seacole was a figure appearing in the National Curriculum, with her life story taught at primary schools in the UK alongside Florence Nightingale. A campaign to erect a statue of Seacole in London was launched on 24 November 2003, chaired by MP Clive Soley (now Lord Soley of Hammersmith). She was voted into first place in an online poll of 100 Great Black Britons in 2004.


          An annual prize to recognise and develop leadership in nurses, midwives and health visitors in the NHS was named Seacole, and the Home Office commemorated her in early 2005 by naming part of its new headquarters at 2 Marsham Street in her honour New buildings at the University of Salford and University of Central England have also been named in her honour, and there is a Mary Seacole Centre for Nursing Practice at Thames Valley University and a Mary Seacole Research Centre at De Montfort University in Leicester.


          An exhibition to celebrate the bi-centenary of her birth opened at the Florence Nightingale museum in London in March 2005. Originally scheduled to last for a few months, the exhibition was so popular that it was extended to March 2007.


          The portrait identified as Seacole in 2005 was used for one of ten first-class stamps showing important Britons, to commemorate the 150th anniversary of the National Portrait Gallery.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mary_Seacole"
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          Mary Shelley ( ne Mary Wollstonecraft Godwin; 30 August 1797  1 February 1851) was a British novelist, short story writer, dramatist, essayist, biographer, and travel writer, best known for her Gothic novel Frankenstein: or, The Modern Prometheus (1818). She also edited and promoted the works of her husband, the Romantic poet and philosopher Percy Bysshe Shelley. Her father was the political philosopher William Godwin, and her mother was the philosopher and feminist Mary Wollstonecraft.


          After Mary Godwin's mother died giving birth to her, she and her older half-sister, Fanny Imlay, were raised by her father. When Mary was three, Godwin married his neighbour, Mary Jane Clairmont. Godwin provided his daughter with a rich, if informal, education, encouraging her to adhere to his liberal political theories. In 1814, Mary Godwin fell in love with one of her fathers political followers, the married Percy Bysshe Shelley. Together with Mary's stepsister, Claire Clairmont, they left for France and travelled through Europe; upon their return to England, Mary was pregnant. Over the next two years, she and Percy faced ostracism, constant debt, and the death of their prematurely born daughter. They married in late 1816 after the suicide of Percy Shelley's first wife, Harriet.


          In 1817, the couple famously spent a summer with Lord Byron, John William Polidori, and Claire Clairmont near Geneva, Switzerland, where Mary conceived the idea for her novel Frankenstein. The Shelleys left Britain in 1818 for Italy, where their second and third children died before Mary Shelley gave birth to her last and only surviving child, Percy Florence. In 1822, her husband drowned when his sailing boat sank during a storm in the Bay of La Spezia. A year later, Mary Shelley returned to England and from then on devoted herself to the upbringing of her son and a career as a professional author. The last decade of her life was dogged by illness, probably caused by the brain tumour that was to kill her at the age of 53.


          Until the 1970s, Mary Shelley was known mainly for her efforts to publish Percy Shelley's works and for her novel Frankenstein, which remains widely read and has inspired many theatrical and film adaptations. Recent scholarship has yielded a more comprehensive view of Mary Shelleys achievements. Scholars have shown increasing interest in her literary output, particularly in her novels, which include the historical novels Valperga (1823) and Perkin Warbeck (1830), the apocalyptic novel The Last Man (1826), and her final two novels, Lodore (1835) and Falkner (1837). Studies of her lesser-known works such as the travel book Rambles in Germany and Italy (1844) and the biographical articles for Dionysius Lardner's Cabinet Cyclopaedia (182946) support the growing view that Mary Shelley remained a political radical throughout her life. Mary Shelley's works often argue that cooperation and sympathy, particularly as practised by women in the family, were the ways to reform civil society. This view was a direct challenge to the individualistic Romantic ethos promoted by Percy Shelley and the Enlightenment political theories articulated by her father, William Godwin.


          


          


          Biography
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          Early life


          Mary Shelley was born Mary Wollstonecraft Godwin in Somers Town, London, in 1797. She was the second child of the feminist philosopher, educator, and writer Mary Wollstonecraft, and the first child of the philosopher, novelist, and journalist William Godwin. Wollstonecraft died of puerperal fever ten days after Mary was born. Godwin was left to bring up Mary, along with her older half-sister, Fanny Imlay, Wollstonecraft's child by the American speculator Gilbert Imlay. A year after Wollstonecraft's death, Godwin published his Memoirs of the Author of A Vindication of the Rights of Woman (1798), which he intended as a sincere and compassionate tribute. However, because the Memoirs revealed Wollstonecraft's affairs and her illegitimate child, they were seen as shocking. Mary Godwin read these memoirs and her mother's books, and was brought up to cherish her mother's memory.


          Mary's earliest years were happy ones, judging from the letters of William Godwin's housekeeper and nurse, Louisa Jones. But Godwin was often deeply in debt; feeling that he could not raise the children by himself, he cast about for a second wife. In December 1801, he married Mary Jane Clairmont, a well-educated woman with two young children of her ownCharles and Claire. Most of Godwins friends disliked his new wife, describing her as quick-tempered and quarrelsome; but Godwin was devoted to her, and the marriage was a success. Mary Godwin, on the other hand, came to detest her stepmother. William Godwin's 19th-century biographer C. Kegan Paul later suggested that Mrs Godwin had favoured her own children over Mary Wollstonecrafts.


          Together, the Godwins started a publishing firm called M. J. Godwin, which sold children's books as well as stationery, maps, and games. However, the business did not turn a profit, and Godwin was forced to borrow substantial sums to keep it going. He continued to borrow to pay off earlier loans, compounding his problems. By 1809, Godwin's business was close to failure and he was "near to despair". Godwin was saved from debtor's prison by philosophical devotees such as Francis Place, who lent him further money.
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          Though Mary Godwin received little formal education, her father tutored her in a broad range of subjects. He often took the children on educational outings, and they had access to his library and to the many intellectuals who visited him, including the Romantic poet Samuel Taylor Coleridge and the former vice-president of the United States Aaron Burr. Godwin admitted he was not educating the children according to Mary Wollstonecraft's philosophy as outlined in works such as A Vindication of the Rights of Woman (1792), but Mary Godwin nonetheless received an unusual and advanced education for a girl of the time. She had a governess, a daily tutor, and read many of her father's children's books on Roman and Greek history in manuscript. For six months in 1811, she also attended a boarding school in Ramsgate. Her father described her at fifteen as "singularly bold, somewhat imperious, and active of mind. Her desire of knowledge is great, and her perseverance in everything she undertakes almost invincible."


          In June 1812, her father sent Mary to stay with the Dissenting family of the radical William Baxter, near Dundee, Scotland. To Baxter, he wrote, "I am anxious that she should be brought up...like a philosopher, even like a cynic." Scholars have speculated that she may have been sent away for her health, to remove her from the seamy side of business, or to introduce her to radical politics. Mary Godwin revelled in the spacious surroundings of Baxter's house and in the companionship of his four daughters, and she returned north in the summer of 1813 for a further stay of ten months. In the 1831 introduction to Frankenstein, she recalled: "I wrote thenbut in a most common-place style. It was beneath the trees of the grounds belonging to our house, or on the bleak sides of the woodless mountains near, that my true compositions, the airy flights of my imagination, were born and fostered."
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          Percy Bysshe Shelley


          Mary Godwin may have first met the radical poet-philosopher Percy Bysshe Shelley in the interval between her two stays in Scotland. By the time she returned home for a second time on 30 March 1814, Percy Shelley had become estranged from his wife and was regularly visiting Godwin, whom he had agreed to bail out of debt. Percy Shelley's radicalism, particularly his economic views, which he had imbibed from Godwin's Political Justice (1793), had alienated him from his wealthy aristocratic family: they wanted him to follow traditional models of the landed aristocracy, and he wanted to donate large amounts of the family's money to schemes intended to help the disadvantaged. Percy Shelley therefore had difficulty gaining access to money until he inherited his estate because his family did not want him wasting it on projects of "political justice". After several months of promises, Shelley announced that he either could not or would not pay off all of Godwin's debts. Godwin was angry and felt betrayed.


          Mary and Percy began meeting each other secretly at Mary Wollstonecraft's grave in St Pancras Churchyard, and they fell in loveshe was nearly seventeen, he nearly twenty-two. To Mary's dismay, her father disapproved and tried to thwart the relationship and salvage the "spotless fame" of his daughter. At about the same time, Godwin learned of Shelley's inability to pay off his loans for him. Mary, who later wrote of "my excessive and romantic attachment to my father", was confused. She saw Percy Shelley as an embodiment of her parents' liberal and reformist ideas of the 1790s, particularly Godwin's view that marriage was a repressive monopoly, which he had argued in his 1793 edition of Political Justice but since retracted. On 28 July 1814, the couple secretly left for France, taking Mary's stepsister, Claire Clairmont, with them.


          After convincing Mary Jane Godwin, who had pursued them to Calais, that they did not wish to return, the trio travelled to Paris, and then, by donkey, mule, and carriage, through a France recently ravaged by war, to Switzerland. "It was acting in a novel, being an incarnate romance," Mary Shelley recalled in 1826. As they travelled, Mary and Percy read works by Mary Wollstonecraft and others, kept a joint journal, and continued their own writing. At Lucerne, lack of money forced the three to turn back. They travelled down the Rhine and by land to the Dutch port of Marsluys, arriving at Gravesend, Kent, on 13 September 1814.
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          The situation awaiting Mary Godwin in England was fraught with complications, some of which she had not foreseen. Either before or during the journey, she had become pregnant. She and Percy now found themselves penniless, and, to Mary's genuine surprise, her father refused to have anything to do with her. The couple moved with Claire into lodgings at Somers Town, and later, Nelson Square. They maintained their intense programme of reading and writing and entertained Percy Shelley's friends, such as Thomas Jefferson Hogg and the writer Thomas Love Peacock. Percy Shelley sometimes left home for short periods to dodge creditors. The couple's distraught letters reveal their pain at these separations.


          Pregnant and often ill, Mary Godwin had to cope with Percy's joy at the birth of his son by Harriet Shelley in late 1814 and his constant outings with Claire Clairmont. She was partly consoled by the visits of Hogg, whom she disliked at first but soon considered a close friend. Percy Shelley seems to have wanted Mary Godwin and Hogg to become lovers; Mary did not dismiss the idea, since in principle she believed in free love. In practice, however, she loved only Percy Shelley and seems to have ventured no further than flirting with Hogg. On 22 February 1815, she gave birth to a two-months premature baby girl, who was not expected to survive. On 6 March, she wrote to Hogg:


          
            My dearest Hogg my baby is deadwill you come to see me as soon as you can. I wish to see youIt was perfectly well when I went to bedI awoke in the night to give it suck it appeared to be sleeping so quietly that I would not awake it. It was dead then, but we did not find that out till morningfrom its appearance it evidently died of convulsionsWill you comeyou are so calm a creature & Shelley is afraid of a fever from the milkfor I am no longer a mother now.

          


          The loss of her child induced acute depression in Mary Godwin, who was haunted by visions of the baby; but she conceived again and had recovered by the summer. With a revival in Percy Shelley's finances after the death of his grandfather, Sir Bysshe Shelley, the couple holidayed in Torquay and then rented a two-storey cottage at Bishopsgate, on the edge of Windsor Great Park. Little is known about this period in Mary Godwin's life, since her journal from May 1815 to July 1816 is lost. At Bishopsgate, Percy wrote his poem Alastor; and on 24 January 1816, Mary gave birth to a second child, William, named after her father and soon nicknamed "Willmouse".
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          Lake Geneva and Frankenstein


          In May 1816, Mary Godwin, Percy Shelley, and their son travelled to Geneva with Claire Clairmont. They planned to spend the summer with the poet Lord Byron, whose recent affair with Claire had left her pregnant. The party arrived at Geneva on 14 May 1816, where Mary called herself "Mrs Shelley". Byron joined them on 25 May, with his young physician, John William Polidori, and rented the Villa Diodati, close to Lake Geneva at the village of Cologny; Percy Shelley rented a smaller building called Maison Chapuis on the waterfront nearby. They spent their time writing, boating on the lake, and talking late into the night.


          "It proved a wet, ungenial summer", Mary Shelley remembered in 1831, "and incessant rain often confined us for days to the house". Amongst other subjects, the conversation turned to the experiments of the 18th-century natural philosopher and poet Erasmus Darwin, who was said to have animated dead matter, and to galvanism and the feasibility of returning a corpse or assembled body parts to life. Sitting around a log fire at Byron's villa, the company also amused themselves by reading German ghost stories, prompting Byron to suggest they each write their own supernatural tale. Shortly afterwards, in a waking dream, Mary Godwin conceived the idea for Frankenstein:


          
            
              	I saw the pale student of unhallowed arts kneeling beside the thing he had put together. I saw the hideous phantasm of a man stretched out, and then, on the working of some powerful engine, show signs of life, and stir with an uneasy, half vital motion. Frightful must it be; for supremely frightful would be the effect of any human endeavour to mock the stupendous mechanism of the Creator of the world.
            

          


          She began writing what she assumed would be a short story. With Percy Shelley's encouragement, she expanded this tale into her first novel, Frankenstein: or, The Modern Prometheus, published in 1818. She later described that summer in Switzerland as the moment "when I first stepped out from childhood into life".


          


          Bath and Marlow


          On their return to England in September, Mary and Percy movedwith Claire Clairmont, who took lodgings nearbyto Bath, where they hoped to keep Claires pregnancy secret. At Cologny, Mary Godwin had received two letters from her half-sister, Fanny Imlay, who alluded to her "unhappy life"; on 9 October, Fanny wrote an "alarming letter" from Bristol that sent Percy Shelley racing off to search for her, without success. On the morning of 10 October, Fanny Imlay was found dead in a room at a Swansea inn, along with a suicide note and a laudanum bottle. On 10 December, Percy Shelley's wife, Harriet, was discovered drowned in the Serpentine, a lake in Hyde Park, London. Both suicides were hushed up. Harriets family obstructed Percy Shelley's effortsfully supported by Mary Godwinto assume custody of his two children by Harriet. His lawyers advised him to improve his case by marrying; so he and Mary, who was pregnant again, married on 30 December 1816 at St Mildred's Church, Bread Street, London. Mr and Mrs Godwin were present and the marriage ended the family rift.


          Claire Clairmont gave birth to a baby girl on 13 January, at first called Alba, later Allegra. In March of that year, the Chancery Court ruled Percy Shelley morally unfit to assume custody of his children and later placed them with a clergyman's family. Also in March, the Shelleys moved with Claire and Alba to Albion House at Marlow, Buckinghamshire, a large, damp building on the river Thames. There Mary Shelley gave birth to her third child, Clara, on 2 September. At Marlow, they entertained their new friends Marianne and Leigh Hunt, worked hard at their writing, and often discussed politics.


          Early in the summer of 1817, Mary Shelley finished Frankenstein, which was published anonymously in January 1818. Reviewers and readers assumed that Percy Shelley was the author, since the book was published with his preface and dedicated to his political hero William Godwin. At Marlow, Mary edited the joint journal of the group's 1814 Continental journey, adding material written in Switzerland in 1816, along with Percy's poem " Mont Blanc". The result was the History of a Six Weeks' Tour, published in November 1817. That autumn, Percy Shelley often lived away from home in London to evade creditors. The threat of a debtor's prison, combined with their ill health and fears of losing custody of their children, contributed to the couple's decision to leave England for Italy on 12 March 1818, taking Claire Clairmont and Alba with them. They had no intention of returning.


          


          Italy
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          One of the party's first tasks on arriving in Italy was to hand Alba over to Byron, who was living in Venice. He had agreed to raise her so long as Claire had nothing more to do with her. The Shelleys then embarked on a roving existence, never settling in any one place for long. Along the way, they accumulated a circle of friends and acquaintances who often moved with them. The couple devoted their time to writing, reading, learning, sightseeing, and socialising. The Italian adventure was, however, blighted for Mary Shelley by the deaths of both her childrenClara, in September 1818 in Venice, and William, in June 1819 in Rome. These losses left her in a deep depression that isolated her from Percy Shelley, who wrote in his notebook:


          
            	My dearest Mary, wherefore hast thou gone,


            	And left me in this dreary world alone?


            	Thy form is here indeeda lovely one


            	But thou art fled, gone down a dreary road


            	That leads to Sorrows most obscure abode.


            	For thine own sake I cannot follow thee


            	Do thou return for mine.

          


          For a time, Mary Shelley found comfort only in her writing. The birth of her fourth child, Percy Florence, on 12 November 1819, finally lifted her spirits, though she nursed the memory of her lost children till the end of her life.


          Italy provided the Shelleys, Byron, and other exiles with a political freedom unattainable at home. Despite its associations with personal loss, Italy became for Mary Shelley "a country which memory painted as paradise". Their Italian years were a time of intense intellectual and creative activity for both Shelleys. While Percy composed a series of major poems, Mary wrote the autobiographical novel Matilda, the historical novel Valperga, and the plays Proserpine and Midas. Mary wrote Valperga to help alleviate her father's financial difficulties, as Percy refused to assist him further. She was often physically ill, however, and prone to depressions. She also had to cope with Percys interest in other women, such as Sophia Stacey, Emilia Viviani, and Jane Williams. Since Mary Shelley shared his belief in the non-exclusivity of marriage, she formed emotional ties of her own among the men and women of their circle. She became particularly fond of the Greek revolutionary Prince Alexander Mavrocordato and of Jane and Edward Williams.


          In December 1818, the Shelleys travelled south with Claire Clairmont and their servants to Naples, where they stayed for three months, receiving only one visitor, a physician. In 1820, they found themselves plagued by accusations and threats from Paolo and Elise Foggi, former servants whom Percy Shelley had dismissed in Naples shortly after the Foggis had married. The pair revealed that on 27 February 1819 in Naples, Percy Shelley had registered as his child by Mary Shelley a two-month-old baby girl named Elena Adelaide Shelley. The Foggis also claimed that Claire Clairmont was the baby's mother. Biographers have offered various interpretations of these events: that Percy Shelley decided to adopt a local child; that the baby was his by Elise, Claire, or an unknown woman; or that she was Elises by Byron. Mary Shelley insisted she would have known if Claire had been pregnant, but it is unclear how much she really knew. The events in Naples, a city Mary Shelley later called a paradise inhabited by devils, remain shrouded in mystery. The only certainty is that she herself was not the childs mother. Elena Adelaide Shelley died in Naples on 9 June 1820.
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          In the summer of 1822, a pregnant Mary moved with Percy, Claire, and Edward and Jane Williams to the isolated Villa Magni, at the sea's edge near the hamlet of San Terenzo in the Bay of Lerici. Once they were settled in, Percy broke the "evil news" to Claire that her daughter Allegra had died of typhus in a convent at Bagnacavallo. Mary Shelley was distracted and unhappy in the cramped and remote Villa Magni, which she came to regard as a dungeon. On 16 June, she miscarried, losing so much blood that she nearly died. Rather than wait for a doctor, Percy sat her in a bath of ice to staunch the bleeding, an act the doctor later told him saved her life. All was not well between the couple that summer, however, and Percy spent more time with Jane Williams than with his depressed and debilitated wife. Most of the short poems Shelley wrote at San Terenzo were addressed to Jane rather than to Mary.


          The coast offered Percy Shelley and Edward Williams the chance to enjoy their "perfect plaything for the summer", a new sailing boat. The boat had been designed by Daniel Roberts and Edward Trelawny, an admirer of Byron's who had joined the party in January 1822. On 1 July 1822, Percy Shelley, Edward Williams, and Captain Daniel Roberts sailed south down the coast to Livorno. There Percy Shelley discussed with Byron and Leigh Hunt the launch of a radical magazine called The Liberal. On 8 July, he and Edward Williams set out on the return journey to Lerici with their eighteen-year-old boatboy, Charles Vivian. They never reached their destination. A letter arrived at Villa Magni from Hunt to Percy Shelley, dated 8 July, saying, "pray write to tell us how you got home, for they say you had bad weather after you sailed monday & we are anxious". "The paper fell from me," Mary told a friend later. "I trembled all over." She and Jane Williams rushed desperately to Livorno and then to Pisa in the fading hope that their husbands were still alive. Ten days after the storm, three bodies washed up on the coast near Viareggio, midway between Livorno and Lerici. Trelawny, Byron, and Hunt cremated Percy Shelleys corpse on the beach at Viareggio.


          


          Return to England and writing career


          
            
              	[Frankenstein] is the most wonderful work to have been written at twenty years of age that I ever heard of. You are now five and twenty. And, most fortunately, you have pursued a course of reading, and cultivated your mind in a manner the most admirably adapted to make you a great and successful author. If you cannot be independent, who should be?
            


            
              	 William Godwin to Mary Shelley
            

          


          After her husband's death, Mary Shelley lived for a year with Leigh Hunt and his family in Genoa, where she often saw Byron and transcribed his poems. She resolved to live by her pen and for her son, but her financial situation was precarious. On 23 July 1823, she left Genoa for England and stayed with her father and stepmother in the Strand until a small advance from her father-in-law enabled her to lodge nearby. Sir Timothy Shelley had at first agreed to support his grandson, Percy Florence, only if he were handed over to an appointed guardian. Mary Shelley rejected this idea instantly. She managed instead to wring out of Sir Timothy a limited annual allowance (which she had to repay when Percy Florence inherited the estate), but to the end of his days he refused to meet her in person and dealt with her only through lawyers. Mary Shelley busied herself with editing her husband's poems, among other literary endeavors, but concern for her son restricted her options. Sir Timothy threatened to stop the allowance if any biography of the poet were published. In 1826, Percy Florence became the legal heir of the Shelley estate after the death of Charles Shelley, his father's son by Harriet Shelley. Sir Timothy raised Mary's allowance from 100 a year to 250 but remained as difficult as ever. Mary Shelley enjoyed the stimulating society of William Godwin's circle, but poverty prevented her from socialising as she wished. She also felt ostracised by those who, like Sir Timothy, still disapproved of her relationship with Percy Bysshe Shelley.


          In the summer of 1824, Mary Shelley moved to Kentish Town in north London to be near Jane Williams. She may have been, in the words of her biographer Muriel Spark, "a little in love" with Jane. Jane later disillusioned her by gossiping that Percy had preferred her to Mary, owing to Mary's inadequacy as a wife. At around this time, Mary Shelley was working on her novel, The Last Man (1826); and she assisted a series of friends who were writing memoirs of Byron and Percy Shelleythe beginnings of her attempts to immortalise her husband. She also met the American actor John Howard Payne and the American writer Washington Irving. Payne fell in love with her and in 1826 asked her to marry him. She refused, saying that after being married to one genius, she could only marry another. Payne accepted the rejection and tried without success to talk his friend Irving into proposing himself. Mary Shelley was aware of Payne's plan, but how seriously she took it is unclear.
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          In 1827, Mary Shelley was party to a scheme that enabled her friend Isabel Robinson and Isabel's lover, Mary Diana Dods, who wrote under the name David Lyndsay, to embark on a life together in France as man and wife. With the help of Payne, whom she kept in the dark about the details, Mary Shelley obtained false passports for the couple. In 1828, she fell ill with smallpox while visiting them in Paris. Weeks later she recovered, unscarred but without her youthful beauty.


          During the period 182740, Mary Shelley was busy as an editor and writer. She wrote the novels Perkin Warbeck (1830), Lodore (1835), and Falkner (1837). She contributed five volumes of Lives of Italian, Spanish, Portuguese, and French authors to Lardner's Cabinet Cyclopdia. She also wrote stories for ladies' magazines. She was still helping to support her father, and they looked out for publishers for each other. In 1830, she sold the copyright for a new edition of Frankenstein for 60 to Henry Colburn and Richard Bentley for their new Standard Novels series. After her father's death in 1836 at the age of eighty, she began assembling his letters and a memoir for publication, as he had requested in his will; but after two years of work, she abandoned the project. Throughout this period, she also championed Percy Shelley's poetry, promoting its publication and quoting it in her writing. By 1837, Percy's works were well-known and increasingly admired. In the summer of 1838 Edward Moxon, the publisher of Tennyson and the son-in-law of Charles Lamb, proposed publishing a collected works of Percy Shelley. Mary was paid 500 to edit the Poetical Works (1838), which Sir Timothy insisted should not include a biography. Mary found a way to tell the story of Percy's life, nonetheless: she included extensive biographical notes about the poems.


          Mary Shelley continued to treat potential romantic partners with caution. In 1828, she met and flirted with the French writer Prosper Mrime, but her one surviving letter to him appears to be a deflection of his declaration of love. She was delighted when her old friend from Italy, Edward Trelawny, returned to England, and they joked about marriage in their letters. Their friendship had altered, however, following her refusal to cooperate with his proposed biography of Percy Shelley; and he later reacted angrily to her omission of the atheistic section of Queen Mab from Percy Shelley's poems. Oblique references in her journals, from the early 1830s until the early 1840s, suggest that Mary Shelley had feelings for the radical politician Aubrey Beauclerk, who may have disappointed her by twice marrying others.


          Mary Shelley's first concern during these years was the welfare of Percy Florence. She honoured her late husband's wish that his son attend public school, and, with Sir Timothy's grudging help, had him educated at Harrow. To avoid boarding fees, she moved to Harrow on the Hill herself so that Percy could attend as a day scholar. Though Percy went on to Trinity College, Cambridge, and dabbled in politics and the law, he showed no sign of his parents' gifts. He was devoted to his mother, and after he left university in 1841, he came to live with her.


          


          Final years and death


          In 1840 and 1842, mother and son travelled together on the continent, journeys that Mary Shelley recorded in Rambles in Germany and Italy in 1840, 1842 and 1843 (1844). In 1844, Sir Timothy Shelley finally died at the age of ninety, "falling from the stalk like an overblown flower", as Mary put it. For the first time, she and her son were financially independent, though the estate proved less valuable than they had hoped.
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          In the mid-1840s, Mary Shelley found herself the target of three separate blackmailers. In 1845, an Italian political exile called Gatteschi, whom she had met in Paris, threatened to publish letters she had sent him. A friend of her son's bribed a police chief into seizing Gatteschi's papers, including the letters, which were then destroyed. Shortly afterwards, Mary Shelley bought some letters written by herself and Percy Bysshe Shelley from a man calling himself G. Byron and posing as the illegitimate son of the late Lord Byron. Also in 1845, Percy Bysshe Shelley's cousin Thomas Medwin approached her claiming to have written a damaging biography of Percy Shelley. He said he would suppress it in return for 250, but Mary Shelley refused.


          In 1848, Percy Florence married Jane Gibson St John. The marriage proved a happy one, and Mary Shelley and Jane were fond of each other. Mary lived with her son and daughter-in-law at Field Place, Sussex, the Shelleys' ancestral home, and at Chester Square, London, and accompanied them on travels abroad.


          Mary Shelley's last years were blighted by illness. From 1839, she suffered from headaches and bouts of paralysis in parts of her body, which sometimes prevented her from reading and writing. On 1 February 1851, at Chester Square, she died at the age of fifty-three from what her physician suspected was a brain tumour. According to Jane Shelley, Mary Shelley had asked to be buried with her mother and father; but Percy and Jane, judging the graveyard at St Pancras to be "dreadful", chose to bury her instead at St Peter's Church, Bournemouth, near their new home at Boscombe. On the first anniversary of Mary Shelley's death, the Shelleys opened her box-desk. Inside they found locks of her dead children's hair, a notebook she had shared with Percy Bysshe Shelley, and a copy of his poem Adonas with one page folded round a silk parcel containing some of his ashes and the remains of his heart.


          


          Literary themes and styles


          Mary Shelley lived a literary life. Her father encouraged her to learn to write by composing letters, and her favourite occupation as a child was writing stories. Unfortunately, all of Mary's juvenilia were lost when she ran off with Percy in 1814, and none of her surviving manuscripts can be definitively dated before that year. Her first published work is often thought to have been Mounseer Nongtongpaw, comic verses written for Godwin's Juvenile Library when she was ten and a half; however, the poem is attributed to another writer in the most recent authoritative collection of her works. Percy Shelley enthusiastically encouraged Mary Shelley's writing: "My husband was, from the first, very anxious that I should prove myself worthy of my parentage, and enrol myself on the page of fame. He was forever inciting me to obtain literary reputation."


          


          Novels


          


          Autobiographical elements


          Certain sections of Mary Shelley's novels are often interpreted as masked rewritings of her life. Critics have pointed to the recurrence of the fatherdaughter motif in particular as evidence of this autobiographical style. For example, commentators frequently read Matilda (1820) autobiographically, identifying the three central characters as versions of Mary Shelley, William Godwin, and Percy Shelley. Mary Shelley herself confided that she modelled the central characters of The Last Man on her Italian circle. Lord Raymond, who leaves England to fight for the Greeks and dies in Constantinople, is based on Lord Byron; and the utopian Adrian, Earl of Windsor, who leads his followers in search of a natural paradise and dies when his boat sinks in a storm, is a fictional portrait of Percy Bysshe Shelley. However, as she wrote in her review of Godwin's novel Cloudesley (1830), she did not believe that authors "were merely copying from our own hearts". William Godwin regarded his daughter's characters as types rather than portraits from real life. Some modern critics, such as Patricia Clemit and Jane Blumberg, have taken the same view, resisting autobiographical readings of Mary Shelley's works.


          


          Novelistic genres


          
            
              	"[Euthanasia] was never heard of more; even her name perished....The private chronicles, from which the foregoing relation has been collected, end with the death of Euthanasia. It is therefore in public histories alone that we find an account of the last years of the life of Castruccio."
            


            
              	 From Mary Shelley, Valperga
            

          


          Mary Shelley employed the techniques of many different novelistic genres, most vividly the Godwinian novel, Walter Scott's new historical novel, and the Gothic novel. The Godwinian novel, made popular during the 1790s with works such as Godwin's Caleb Williams (1794), "employed a Rousseauvian confessional form to explore the contradictory relations between the self and society", and Frankenstein exhibits many of the same themes and literary devices as Godwin's novel. However, Shelley critiques those Enlightenment ideals that Godwin promotes in his works. In The Last Man, she uses the philosophical form of the Godwinian novel to demonstrate the ultimate meaninglessness of the world. While earlier Godwinian novels had shown how rational individuals could slowly improve society, The Last Man and Frankenstein demonstrate the individual's lack of control over history.


          Shelley uses the historical novel to comment on gender relations; for example, Valperga is a feminist version of Scott's masculinist genre. Introducing women into the story who are not part of the historical record, Shelley uses their narratives to question established theological and political institutions. Shelley sets the male protagonist's compulsive greed for conquest in opposition to a female alternative: reason and sensibility. In Perkin Warbeck, Shelley's other historical novel, Lady Gordon stands for the values of friendship, domesticity, and equality. Through her, Shelley offers a feminine alternative to the masculine power politics that destroy the male characters. The novel provides a more inclusive historical narrative to challenge the one which usually relates only masculine events.


          


          Gender


          With the rise of feminist literary criticism in the 1970s, Mary Shelley's works, particularly Frankenstein, began to attract much more attention from scholars. Feminist and psychoanalytic critics were largely responsible for the recovery from neglect of Shelley as a writer. Ellen Moers was one of the first to claim that Shelley's loss of a baby was a crucial influence on the writing of Frankenstein. She argues that the novel is a "birth myth" in which Shelley comes to terms with her guilt for causing her mother's death as well as for failing as a parent. In Moers' view, it is a story "about what happens when a man tries to have a baby without a woman...[Frankenstein] is profoundly concerned with natural as opposed to unnatural modes of production and reproduction". Victor Frankenstein's failure as a "parent" in the novel has been read as an expression of the anxieties which accompany pregnancy, giving birth, and particularly maternity.


          Sandra Gilbert and Susan Gubar argue in their seminal book The Madwoman in the Attic (1979) that in Frankenstein in particular, Shelley responded to the masculine literary tradition represented by John Milton's Paradise Lost. In their interpretation, Shelley reaffirms this masculine tradition, including the misogyny inherent in it, but at the same time "conceal[s] fantasies of equality that occasionally erupt in monstrous images of rage". Mary Poovey reads the first edition of Frankenstein as part of a larger pattern in Shelley's writing, which begins with literary self-assertion and ends with conventional femininity. Poovey suggests that Frankenstein's multiple narratives enable Shelley to split her artistic persona: she can "express and efface herself at the same time". Shelley's fear of self-assertion is reflected in the fate of Frankenstein, who is punished for his egotism by losing all his domestic ties.


          Feminist critics often focus on how authorship itself, particularly female authorship, is represented in and through Shelley's novels. As Shelley scholar Anne K. Mellor explains, Shelley uses the Gothic style not only to explore repressed female sexual desire but also as way to "censor her own speech in Frankenstein". According to Poovey and Mellor, Shelley did not want to promote her own authorial persona and felt deeply inadequate as a writer, and "this shame contributed to the generation of her fictional images of abnormality, perversion, and destruction".


          Shelley's writings focus on the role of the family in society and women's role within that family. She celebrates the "feminine affections and compassion" associated with the family and suggests that civil society will fail without them. Shelley was "profoundly committed to an ethic of cooperation, mutual dependence, and self-sacrifice". In Lodore, for example, the central story follows the fortunes of the wife and daughter of the title character, Lord Lodore, who is killed in a duel at the end of the first volume, leaving a trail of legal, financial, and familial obstacles for the two "heroines" to negotiate. The novel is engaged with political and ideological issues, particularly the education and social role of women. It dissects a patriarchal culture that separated the sexes and pressured women into dependence on men. In the view of Shelley scholar Betty T. Bennett, "the novel proposes egalitarian educational paradigms for women and men, which would bring social justice as well as the spiritual and intellectual means by which to meet the challenges life invariably brings". However, Falkner is the only one of Mary Shelley's novels in which the heroine's agenda triumphs. The novels resolution proposes that when female values triumph over violent and destructive masculinity, men will be freed to express the "compassion, sympathy, and generosity" of their better natures.


          
            [image: The frontispiece to the 1831 Frankenstein by Theodor von Holst, one of the first two illustrations for the novel]

            
              The frontispiece to the 1831 Frankenstein by Theodor von Holst, one of the first two illustrations for the novel
            

          


          


          Enlightenment and Romanticism


          Frankenstein, like much Gothic fiction of the period, mixes a visceral and alienating subject matter with speculative and thought-provoking themes. Rather than focusing on the twists and turns of the plot, however, the novel foregrounds the mental and moral struggles of the protagonist, Victor Frankenstein, and Shelley imbues the text with her own brand of politicised Romanticism, one that criticised the individualism and egotism of traditional Romanticism. Victor Frankenstein is like Satan in Paradise Lost, and Prometheus: he rebels against tradition; he creates life; and he shapes his own destiny. These traits are not portrayed positively; as Blumberg writes, "his relentless ambition is a self-delusion, clothed as quest for truth". He must abandon his family to fulfill his ambition.


          Mary Shelley believed in the Enlightenment idea that people could improve society through the responsible exercise of political power, but she feared that the irresponsible exercise of power would lead to chaos. In practice, her works largely criticise the way 18th-century thinkers such as her parents believed such change could be brought about. The creature in Frankenstein, for example, reads books associated with radical ideals but the education he gains from them is ultimately useless. Shelley's works reveal her as less optimistic than Godwin and Wollstonecraft; she lacks faith in Godwin's theory that humanity could eventually be perfected.


          As literary scholar Kari Lokke writes, The Last Man, more so than Frankenstein, "in its refusal to place humanity at the centre of the universe, its questioning of our privileged position in relation to nature...constitutes a profound and prophetic challenge to Western humanism." Specifically, Mary Shelley's allusions to what radicals believed was a failed revolution in France and the Godwinian, Wollstonecraftian, and Burkean responses to it, challenge "Enlightenment faith in the inevitability of progress through collective efforts". As in Frankenstein, Shelley "offers a profoundly disenchanted commentary on the age of revolution, which ends in a total rejection of the progressive ideals of her own generation". Not only does she reject these Enlightenment political ideals, but she also rejects the Romantic notion that the poetic or literary imagination can offer an alternative.


          


          Politics


          Critics have until recently cited Lodore and Falkner as evidence of increasing conservatism in Mary Shelley's later works. In 1984, Mary Poovey influentially identified the retreat of Mary Shelleys reformist politics into the "separate sphere" of the domestic. Poovey suggested that Mary Shelley wrote Falkner to resolve her conflicted response to her father's combination of libertarian radicalism and stern insistence on social decorum. Mellor largely agreed, arguing that "Mary Shelley grounded her alternative political ideology on the metaphor of the peaceful, loving, bourgeois family. She thereby implicitly endorsed a conservative vision of gradual evolutionary reform." This vision allowed women to participate in the public sphere but it inherited the inequalities inherent in the bourgeois family.


          However, in the last decade or so this view has been challenged. For example, Bennett claims that Mary Shelley's works reveal a consistent commitment to Romantic idealism and political reform and Jane Blumberg's study of Shelley's early novels argues that her career cannot be easily divided into radical and conservative halves. She contends that "Shelley was never a passionate radical like her husband and her later lifestyle was not abruptly assumed nor was it a betrayal. She was in fact challenging the political and literary influences of her circle in her first work." In this reading, Shelley's early works are interpreted as a challenge to Godwin and Percy Bysshe Shelley's radicalism. Victor Frankenstein's "thoughtless rejection of family", for example, is seen as evidence of Shelley's constant concern for the domestic.


          


          Short stories
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          In the 1820s and 1830s, Mary Shelley frequently wrote short stories for gift books or annuals, including sixteen for The Keepsake, which was aimed at middle-class women and bound in silk, with gilt-edged pages. Mary Shelley's work in this genre has been described as that of a "hack writer" and "wordy and pedestrian". However, critic Charlotte Sussman points out that other leading writers of the day, such as the Romantic poets William Wordsworth and Samuel Taylor Coleridge, also took advantage of this profitable market. She explains that "the annuals were a major mode of literary production in the 1820s and 1830s", with The Keepsake the most successful.


          Many of Shelley's stories are set in places or times far removed from early 19th-century Britain, such as Greece and the reign of Henry IV of France. Shelley was particularly interested in "the fragility of individual identity" and often depicted "the way a person's role in the world can be cataclysmically altered either by an internal emotional upheaval, or by some supernatural occurrence that mirrors an internal schism". In her stories, female identity is tied to a woman's short-lived value in the marriage market while male identity can be sustained and transformed through the use of money. Although Mary Shelley wrote twenty-one short stories for the annuals between 1823 and 1839, she always saw herself, above all, as a novelist. She wrote to Leigh Hunt, "I write bad articles which help to make me miserablebut I am going to plunge into a novel and hope that its clear water will wash off the mud of the magazines."


          


          Travelogues


          When they ran off to France in the summer of 1814, Mary Godwin and Percy Shelley began a joint journal, which they published in 1817 under the title History of a Six Weeks' Tour, adding four letters, two by each of them, based on their visit to Geneva in 1816, along with Percy Shelley's poem " Mont Blanc". The work celebrates youthful love and political idealism and consciously follows the example of Mary Wollstonecraft and others who had combined travelling with writing. The perspective of the History is philosophical and reformist rather than that of a conventional travelogue; in particular, it addresses the effects of politics and war on France. The letters the couple wrote on the second journey confront the "great and extraordinary events" of the final defeat of Napoleon at Waterloo after his " Hundred Days" return in 1815. They also explore the sublimity of Lake Geneva and Mont Blanc as well as the revolutionary legacy of the philosopher and novelist Jean-Jacques Rousseau.


          Mary Shelley's last full-length book, written in the form of letters and published in 1844, was Rambles in Germany and Italy in 1840, 1842 and 1843, which recorded her travels with her son Percy Florence and his university friends. In Rambles, Shelley follows the tradition of Mary Wollstonecraft's Letters Written in Sweden, Norway, and Denmark and her own A History of a Six Weeks' Tour in mapping her personal and political landscape through the discourse of sensibility and sympathy. For Shelley, building sympathetic connections between people is the way to build civil society and to increase knowledge: "knowledge, to enlighten and free the mind from clinging deadening prejudicesa wider circle of sympathy with our fellow-creatures;these are the uses of travel". Between observations on scenery, culture, and "the people, especially in a political point of view", she uses the travelogue form to explore her roles as a widow and mother and to reflect on revolutionary nationalism in Italy. She also records her "pilgrimage" to scenes associated with Percy Shelley. According to critic Clarissa Orr, Mary Shelley's adoption of a persona of philosophical motherhood gives Rambles the unity of a prose poem, with "death and memory as central themes". At the same time, Shelley makes an egalitarian case against monarchy, class distinctions, slavery, and war.


          


          Biographies


          Between 1832 and 1839, Mary Shelley wrote many biographies of notable Italian, Spanish, Portuguese, and French men and a few women for Dionysius Lardner's Lives of the Most Eminent Literary and Scientific Men. These formed part of Lardner's Cabinet Cyclopaedia, one of the best of many such series produced in the 1820s and 1830s in response to growing middle-class demand for self-education. Until the republication of these essays in 2002, their significance within her body of work was not appreciated. In the view of literary scholar Greg Kucich, they reveal Mary Shelley's "prodigious research across several centuries and in multiple languages", her gift for biographical narrative, and her interest in the "emerging forms of feminist historiography". Shelley wrote in a biographical style popularized by the 18th-century critic Samuel Johnson in his Lives of the Poets (177981), combining secondary sources, memoir and anecdote, and authorial evaluation. She records details of each writer's life and character, quotes their writing in the original as well as in translation, and ends with a critical assessment of their achievement.


          For Shelley, biographical writing was supposed to, in her words, "form as it were a school in which to study the philosophy of history", and to teach "lessons". Most frequently and importantly, these lessons consisted of criticisms of male-dominated institutions such as primogeniture. Shelley emphasises domesticity, romance, family, sympathy, and compassion in the lives of her subjects. Her conviction that such forces could improve society connects her biographical approach with that of other early feminist historians such as Mary Hays and Anna Jameson. Unlike her novels, most of which had an original print run of several hundred copies, the Lives had a print run of about 4,000 for each volume: thus, according to Kucich, Mary Shelley's "use of biography to forward the social agenda of women's historiography became one of her most influential political interventions".


          


          Editorial work


          
            
              	"The qualities that struck any one newly introduced to Shelley, were, first, a gentle and cordial goodness that animated his intercourse with warm affection, and helpful sympathy. The other, the eagerness and ardour with which he was attached to the cause of human happiness and improvement."
            


            
              	 Mary Shelley, "Preface", Poetical Works of Percy Bysshe Shelley
            

          


          Soon after Percy Shelleys death, Mary Shelley determined to write his biography. In a letter of 17 November 1822, she announced: "I shall write his life& thus occupy myself in the only manner from which I can derive consolation." However, her father-in-law, Sir Timothy Shelley, effectively banned her from doing so. Mary began her fostering of Percy's poetic reputation in 1824 with the publication of his Posthumous Poems. In 1839, while she was working on the Lives, she prepared a new edition of his poetry, which became, in the words of literary scholar Susan Wolfson, "the canonizing event" in the history of her husband's reputation. The following year, Mary Shelley edited a volume of her husband's essays, letters, translations, and fragments, and throughout the 1830s, she introduced his poetry to a wider audience by publishing assorted works in the annual The Keepsake.


          Evading Sir Timothy's ban on a biography, Mary Shelley often included in these editions her own annotations and reflections on her husband's life and work. "I am to justify his ways," she had declared in 1824; "I am to make him beloved to all posterity." It was this goal, argues Blumberg, that led her to present Percy's work to the public in the "most popular form possible". To tailor his works for a Victorian audience, she cast Percy Shelley as a lyrical rather than a political poet. As Mary Favret writes, "the disembodied Percy identifies the spirit of poetry itself". Mary glossed Percy's political radicalism as a form of sentimentalism, arguing that his republicanism arose from sympathy for those who were suffering. She inserted romantic anecdotes of his benevolence, domesticity, and love of the natural world. Portraying herself as Percy's "practical muse", she also noted how she had suggested revisions as he wrote.


          Despite the emotions stirred by this task, Mary Shelley arguably proved herself in many respects a professional and scholarly editor. Working from Percy's messy, sometimes indecipherable, notebooks, she attempted to form a chronology for his writings, and she included poems, such as Epipsychidion, addressed to Emilia Viviani, which she would rather have left out. She was forced, however, into several compromises, and, as Blumberg notes, "modern critics have found fault with the edition and claim variously that she miscopied, misinterpreted, purposely obscured, and attempted to turn the poet into something he was not". According to Wolfson, Donald Reiman, a modern editor of Percy Bysshe Shelley's works, still refers to Mary Shelley's editions, while acknowledging that her editing style belongs "to an age of editing when the aim was not to establish accurate texts and scholarly apparatus but to present a full record of a writer's career for the general reader". In principle, Mary Shelley believed in publishing every last word of her husband's work; but she found herself obliged to omit certain passages, either by pressure from her publisher, Edward Moxon, or in deference to public propriety. For example, she removed the atheistical passages from Queen Mab for the first edition. After she restored them in the second edition, Moxon was prosecuted and convicted of blasphemous libel, though he escaped punishment. Mary Shelley's omissions provoked criticism, often stinging, from members of Percy Shelley's former circle, and reviewers accused her of, among other things, indiscriminate inclusions. Her notes have nevertheless remained an essential source for the study of Percy Shelley's work. As Bennett explains, "biographers and critics agree that Mary Shelley's commitment to bring Shelley the notice she believed his works merited was the single, major force that established Shelley's reputation during a period when he almost certainly would have faded from public view".


          


          Reputation
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          In her own lifetime, Mary Shelley was taken seriously as a writer, though reviewers often missed her writings' political edge. After her death, however, she was chiefly remembered as the wife of Percy Bysshe Shelley and as the author of Frankenstein. In fact, in the introduction to her letters published in 1945, editor Frederick Jones wrote, "a collection of the present size could not be justified by the general quality of the letters or by Mary Shelley's importance as a writer. It is as the wife of [Percy Bysshe Shelley] that she excites our interest." This attitude had not disappeared by 1980 when Betty T. Bennett published the first volume of Mary Shelley's complete letters. As she explains, "the fact is that until recent years scholars have generally regarded Mary Wollstonecraft Shelley as a result: William Godwin's and Mary Wollstonecraft's daughter who became Shelley's Pygmalion." It was not until Emily Sunstein's Mary Shelley: Romance and Reality in 1989 that a full-length scholarly biography was published.


          The attempts of Mary Shelley's son and daughter-in-law to "Victorianise" her memory by censoring biographical documents contributed to a perception of Mary Shelley as a more conventional, less reformist figure than her works suggest. Her own timid omissions from Percy Shelley's works and her quiet avoidance of public controversy in her later years added to this impression. Commentary by Hogg, Trelawny, and other admirers of Percy Shelley also tended to downplay Mary Shelley's radicalism. Trelawny's Records of Shelley, Byron, and the Author (1878) praised Percy Shelley at the expense of Mary, questioning her intelligence and even her authorship of Frankenstein. Lady Shelley, Percy Florence's wife, responded in part by presenting a severely edited collection of letters she had inherited, published privately as Shelley and Mary in 1882.


          From Frankenstein's first theatrical adaptation in 1823 to the cinematic adaptations of the twentieth century, including the first cinematic version in 1910 and now-famous versions such as James Whale's 1931 Frankenstein, Mel Brook's 1974 Young Frankenstein, and Kenneth Branagh's 1994 Mary Shelley's Frankenstein, many audiences first encounter the work of Mary Shelley through adaptation. Over the course of the nineteenth century, Mary Shelley came to be seen as a one-novel author at best, rather than as the professional writer she was; most of her works have remained out of print until the last thirty years, obstructing a larger view of her achievement. In recent decades, the republication of almost all her writing has stimulated a new recognition of its value. Her habit of intensive reading and study, revealed in her journals and letters and reflected in her works, is now better appreciated. Shelley's conception of herself as an author has also been recognized; after Percy's death, she wrote of her authorial ambitions: "I think that I can maintain myself, and there is something inspiriting in the idea." Scholars now consider Mary Shelley to be a major Romantic figure, significant for her literary achievement and her political voice as a woman and a liberal.


          


          Selected list of works


          
            	History of Six Weeks' Tour through a Part of France, Switzerland, Germany, and Holland, with Letters Descriptive of a Sail round the Lake of Geneva, and of the Glaciers of Chamouni (1817)


            	Frankenstein; or, The Modern Prometheus (1818)


            	Mathilda (1819)


            	Valperga; or, The Life and Adventures of Castruccio, Prince of Lucca (1823)


            	Posthumous Poems of Percy Bysshe Shelley (1824)


            	The Last Man (1826)


            	The Fortunes of Perkin Warbeck (1830)


            	Lodore (1835)


            	Falkner (1837)


            	The Poetical Works of Percy Bysshe Shelley (1839)


            	Contributions to Lives of the Most Eminent Literary and Scientific Men (183539), part of Lardner's Cabinet Cyclopedia


            	Rambles in Germany and Italy in 1840, 1842, and 1843 (1844)

          


          Collections of Mary Shelley's papers are housed in Lord Abinger's Shelley Collection on deposit at the Bodleian Library, the New York Public Library (particularly The Carl H. Pforzheimer Collection of Shelley and His Circle), the Huntington Library, the British Library, and in the John Murray Collection.
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          Mary Somerville ( December 26, 1780  November 28, 1872) was a Scottish science writer and polymath, at a time when women's participation in science was discouraged.


          She was the daughter of Admiral Sir William George Fairfax, and was born at the manse of Jedburgh, in the Borders, the house of her mother's sister, wife of Dr Thomas Somerville (17411830), author of My Own Life and Times. In 1804 she married her distant cousin, the Russian Consul in London, Captain Samuel Greig, son of Admiral Samuel Greig. They had two children before Greig died in 1807, one of whom, Woronzow Greig became a barrister and scientist.


          After the death of her husband the inheritance gave her the freedom to pursue intellectual interests. In 1812 she married another cousin, Dr William Somerville (17711860), inspector of the Army Medical Board, who encouraged and greatly aided her in the study of the physical sciences. They had a further four children. After her marriage she made the acquaintance of the most eminent scientific men of the time, among whom her talents had attracted attention before she had acquired general fame, Laplace paying her the compliment of stating that she was the only person who understood his works. She studied mathematics and astronomy, and became the second woman scientist to receive recognition in the United Kingdom after Caroline Herschel.


          Having been requested by Lord Brougham to translate for the Society for the Diffusion of Useful Knowledge the Mcanique Cleste of Laplace, she greatly popularized its form, and its publication in 1831, under the title of The Mechanism of the Heavens, at once made her famous. Her other works are the Connection of the Physical Sciences (1834), Physical Geography (1848), and Molecular and Microscopic Science (1869). In 1835, she and Caroline Herschel became the first women members of the Royal Astronomical Society. In 1838 she and her husband went to Italy, where she spent much of the rest of her life.


          Much of the popularity of her writings was due to their clear and crisp style and the underlying enthusiasm for her subject which pervaded them. In 1835 she received a pension of 300 from government. She died at Naples on November 28, 1872, and is buried in the English Cemetery there. In the following year there appeared her autobiographical Personal Recollections, consisting of reminiscences written during her old age, and of great interest both for what they reveal of her own character and life and the glimpses they afford of the literary and scientific society of bygone times.


          Somerville College, Oxford, was named after Mary Somerville. The term " scientist" was first coined by William Whewell in an 1834 review of Somerville's On the Connexion of the Sciences. Sommerville House, Burntisland is named after her. She lived in the building for some of her life.


          Somerville Island (5444'N 13017'W) off British Columbia near the border with Alaska was named after her by Sir William Edward Parry.
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          Mary Wollstonecraft (pronounced /ˈwʊlstənkrɑːft/; 27 April 1759  10 September 1797) was an eighteenth-century British writer, philosopher, and feminist. During her brief career, she wrote novels, treatises, a travel narrative, a history of the French Revolution, a conduct book, and a children's book. Wollstonecraft is best known for A Vindication of the Rights of Woman (1792), in which she argues that women are not naturally inferior to men, but appear to be only because they lack education. She suggests that both men and women should be treated as rational beings and imagines a social order founded on reason.


          Among the general public and specifically among feminists, Wollstonecraft's life has received much more attention than her writing because of her unconventional, and often tumultuous, personal relationships. After two ill-fated affairs, with Henry Fuseli and Gilbert Imlay, Wollstonecraft married the philosopher William Godwin, one of the forefathers of the anarchist movement; they had one daughter, Mary Godwin (later Mary Shelley), who would go on to author Frankenstein. Wollstonecraft died at the age of thirty-eight due to complications from childbirth, leaving behind several unfinished manuscripts.


          After Wollstonecraft's death, Godwin published a Memoir (1798) of her life, revealing her unorthodox lifestyle, which inadvertently destroyed her reputation for a century. However, with the emergence of the feminist movement at the turn of the twentieth century, Wollstonecraft's advocacy of women's equality and critiques of conventional femininity became increasingly important. Today Wollstonecraft is regarded as one of the founding feminist philosophers, and feminists often cite both her life and work as important influences.


          


          Early life


          Wollstonecraft was born on 27 April 1759 in Spitalfields, London. Although her family had a comfortable income when she was a child, her father gradually squandered it on speculative projects. Consequently, the family became financially unstable and they were frequently forced to move during Wollstonecraft's youth. The family's financial situation eventually became so dire that Wollstonecraft's father compelled her to turn over money that she would have inherited at her maturity. Moreover, he was apparently a violent man who would beat his wife in drunken rages. As a teenager, Wollstonecraft used to lie outside the door of her mother's bedroom to protect her. Wollstonecraft played a similar maternal role for her sisters, Everina and Eliza, throughout her life. For example, in a defining moment in 1784, she convinced Eliza, who was suffering from what was probably postpartum depression, to leave her husband and infant; Wollstonecraft made all of the arrangements for Eliza to flee, demonstrating her willingness to challenge social norms. The human costs, however, were severe: her sister suffered social condemnation and, because she could not remarry, was doomed to a life of poverty and hard work.


          Two friendships shaped Wollstonecraft's early life. The first was with Jane Arden in Beverley. The two frequently read books together and attended lectures presented by Arden's father, a self-styled philosopher and scientist. Wollstonecraft reveled in the intellectual atmosphere of the Arden household and valued her friendship with Arden greatly, sometimes to the point of being emotionally possessive. Wollstonecraft wrote to her: "I have formed romantic notions of friendshipI am a little singular in my thoughts of love and friendship; I must have the first place or none." In some of Wollstonecraft's letters to Arden, she reveals the volatile and depressive emotions that would haunt her throughout her life.


          The second and more important friendship was with Fanny Blood, introduced to Wollstonecraft by the Clares, a couple in Hoxton who became parental figures to her; Wollstonecraft credited Blood with opening her mind. Unhappy with her home life, Wollstonecraft struck out on her own in 1778 and accepted a job as a lady's companion to Sarah Dawson, a widow living in Bath. However, Wollstonecraft had trouble getting along with the irascible woman (an experience she drew on when describing the drawbacks of such a position in Thoughts on the Education of Daughters (1787)). In 1780 she returned home, called back to care for her dying mother. Rather than return to Mrs. Dawson's employ after the death of her mother, Wollstonecraft moved in with the Bloods. She realized during the two years she spent with the family that she had idealized Blood, who was more invested in traditional feminine values than was Wollstonecraft. But Wollstonecraft remained dedicated to her and her family throughout her life (she frequently gave pecuniary assistance to Blood's brother, for example).


          Wollstonecraft had envisioned living in a female utopia with Blood; they made plans to rent rooms together and support each other emotionally and financially, but this dream collapsed under economic realities. In order to make a living, Wollstonecraft, her sisters, and Blood set up a school together in Newington Green, a Dissenting community. Blood soon became engaged and after their marriage her husband, Hugh Skeys, took her to Europe to improve her healthwhich had always been precarious. Despite the change of surroundings Blood's health further deteriorated when she became pregnant, and in 1785 Wollstonecraft left the school and followed Blood to nurse her, but to no avail. Moreover, her abandonment of the school led to its failure. Blood's death devastated Wollstonecraft and was part of the inspiration for her first novel, Mary: A Fiction (1788).
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          "The first of a new genus"
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          After Blood's death, Wollstonecraft's friends helped her obtain a position as governess to the daughters of the Anglo-Irish Kingsborough family in Ireland. Although she could not get along with Lady Kingsborough, the children found her an inspiring instructor; Margaret King would later say she "had freed her mind from all superstitions". Some of Wollstonecraft's experiences during this year would make their way into her only children's book, Original Stories from Real Life (1788).


          Frustrated by the limited career options open to respectable yet poor womenan impediment which Wollstonecraft eloquently describes in the chapter of Thoughts on the Education of Daughters entitled "Unfortunate Situation of Females, Fashionably Educated, and Left Without a Fortune"she decided, after only a year as a governess, to embark upon a career as an author. This was a radical choice, since, at the time, few women could support themselves by writing. As she wrote to her sister Everina in 1787, she was trying to become "the first of a new genus". She moved to London and, assisted by the liberal publisher Joseph Johnson, found a place to live and work to support herself. She learned French and German and translated texts, most notably Of the Importance of Religious Opinions by Jacques Necker and Elements of Morality, for the Use of Children by Christian Gotthilf Salzmann. She also wrote reviews, primarily of novels, for Johnson's periodical, the Analytical Review. Wollstonecraft's intellectual universe expanded during this time, not only from the reading that she did for her reviews but also from the company she kept: she attended Johnson's famous dinners and met such luminaries as the radical pamphleteer Thomas Paine and the philosopher William Godwin. The first time Godwin and Wollstonecraft met, they were both disappointed in each other. Godwin had come to hear Paine, but Wollstonecraft assailed him all night long, disagreeing with him on nearly every subject. Johnson himself, however, became much more than a friend; she described him in her letters as a father and a brother.


          While in London, Wollstonecraft pursued a relationship with the artist Henry Fuseli, even though he was already married. She was, she wrote, enraptured by his genius, "the grandeur of his soul, that quickness of comprehension, and lovely sympathy". She proposed a platonic living arrangement with Fuseli and his wife, but Fuseli's wife was appalled, and he broke off the relationship with Wollstonecraft. After Fuseli's rejection, Wollstonecraft decided to travel to France to escape the humiliation of the incident, and to participate in the revolutionary events that she had just celebrated in her recent Vindication of the Rights of Men (1790). She had written the Rights of Men in response to Edmund Burke's conservative critique of the French Revolution in Reflections on the Revolution in France (1790) and it made her famous overnight. She was compared with such leading lights as the theologian and controversialist Joseph Priestley and Paine, whose Rights of Man (1791) would prove to be the most popular of the responses to Burke. She pursued the ideas she had outlined in Rights of Men in A Vindication of the Rights of Woman (1792), her most famous and influential work.


          


          France and Gilbert Imlay
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          Wollstonecraft left for Paris in December 1792 and arrived about a month before Louis XVI was guillotined. The country was in turmoil. She sought out other British visitors such as Helen Maria Williams and joined the circle of expatriates then in the city. Having just written the Rights of Woman, Wollstonecraft was determined to put her ideas to the test, and in the stimulating intellectual atmosphere of the French revolution she attempted her most experimental romantic attachment yet: she met and fell passionately in love with Gilbert Imlay, an American adventurer. Whether or not Wollstonecraft was interested in marriage, Imlay was not, and Wollstonecraft appears to have fallen in love with an idealized portrait of the man. While Wollstonecraft had rejected the sexual component of relationships in the Rights of Woman, Imlay awakened her passions and her interest in sex. Wollstonecraft soon became pregnant, and on 14 May 1794 she gave birth to her first child, Fanny, naming her after perhaps her closest friend. Wollstonecraft was overjoyed; she wrote to a friend: "My little Girl begins to suck so MANFULLY that her father reckons saucily on her writing the second part of the R[igh]ts of Woman" (emphasis Wollstonecraft's). Wollstonecraft continued to write avidly despite not only her pregnancy and the burdens of being a new mother alone in a foreign country but also the growing tumult of the French revolution. While at Le Havre in northern France, she wrote a history of the early revolution, An Historical and Moral View of the French Revolution, which was published in London in December 1794.


          As the political situation worsened, Britain declared war on France, placing all British citizens in France in considerable danger. To protect Wollstonecraft, Imlay registered her as his wife in 1793, even though they were not married. Some of Wollstonecraft's friends were not so lucky; many, like Thomas Paine, were arrested, and some were even guillotined. (Wollstonecraft's sisters believed she had been imprisoned.) After Wollstonecraft left France, she continued to refer to herself as Mrs. Imlay, even to her sisters, in order to bestow legitimacy upon her child.


          Imlay, unhappy with the domestic-minded and maternal Wollstonecraft, eventually left her. He promised that he would return to Le Havre where she went to give birth to her child, but his delays in writing to her and his long absences convinced Wollstonecraft that he had found another woman. Her letters to him are full of needy expostulations, explained by most critics as the expressions of a deeply depressed woman but by some as a result of her circumstancesalone with an infant in the middle of a revolution.


          


          England and William Godwin


          Seeking Imlay, Wollstonecraft returned to London in April 1795, but he rejected her. In May 1795 she attempted to commit suicide, probably with laudanum, but Imlay saved her life (although it is unclear how). In a last attempt to win back Imlay, she embarked upon some business negotiations for him in Scandinavia, trying to recoup some of his losses. Wollstonecraft undertook this hazardous trip with only her young daughter and a maid. She recounted her travels and thoughts in letters to Imlay, many of which were eventually published as Letters Written During a Short Residence in Sweden, Norway, and Denmark in 1796. When she returned to England and came to the full realization that her relationship with Imlay was over, she attempted suicide for the second time, leaving a note for Imlay:


          
            Let my wrongs sleep with me! Soon, very soon, I shall be at peace. When you receive this, my burning head will be cold. . . . I shall plunge into the Thames where there is least chance of my being snatched from the death I seek. God bless you! May you never know by experience what you have made me endure. Should your sensibility ever awake, remorse will find its way to your heart; and, in the midst of business and sensual pleasure, I shall appear before you, the victim of your deviation from rectitude.

          


          
            [image: James Northcote, William Godwin, oil on canvas, 1802, the National Portrait Gallery]

            
              James Northcote, William Godwin, oil on canvas, 1802, the National Portrait Gallery
            

          


          She then went out on a rainy night and "to make her clothes heavy with water, she walked up and down about half an hour" before jumping into the River Thames, but a stranger saw her jump and rescued her. Wollstonecraft considered her suicide attempt deeply rational, writing after her rescue, "I have only to lament, that, when the bitterness of death was past, I was inhumanly brought back to life and misery. But a fixed determination is not to be baffled by disappointment; nor will I allow that to be a frantic attempt, which was one of the calmest acts of reason. In this respect, I am only accountable to myself. Did I care for what is termed reputation, it is by other circumstances that I should be dishonoured."


          Gradually, Wollstonecraft returned to her literary life, becoming involved with Joseph Johnson's circle again, in particular with Mary Hays, Elizabeth Inchbald, and Sarah Siddons through William Godwin. Godwin and Wollstonecraft's unique courtship began slowly, but it eventually became a passionate love affair. Godwin had read her Letters Written in Sweden, Norway, and Denmark and later wrote that "If ever there was a book calculated to make a man in love with its author, this appears to me to be the book. She speaks of her sorrows, in a way that fills us with melancholy, and dissolves us in tenderness, at the same time that she displays a genius which commands all our admiration." Once Wollstonecraft became pregnant, they decided to marry so that their child would be legitimate. Their marriage revealed the fact that Wollstonecraft had never been married to Imlay, and as a result she and Godwin lost many friends. Godwin received further criticism because he had advocated the abolition of marriage in his philosophical treatise Political Justice. After their marriage on 29 March 1797, they moved into two adjoining houses, known as The Polygon, so that they could both still retain their independence; they often communicated by letter. By all accounts, theirs was a happy and stable, though tragically brief, relationship.


          


          Death and Godwin's Memoirs
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          On 30 August 1797, Wollstonecraft gave birth to her second daughter, Mary. Although the delivery seemed to go well initially, the placenta broke apart during the birth and became infected, a common occurrence in the eighteenth century. After several days of agony, Wollstonecraft died of septicaemia on 10 September. Godwin was devastated: he wrote to his friend Thomas Holcroft, "I firmly believe there does not exist her equal in the world. I know from experience we were formed to make each other happy. I have not the least expectation that I can now ever know happiness again." She was buried at Old Saint Pancras Churchyard, and a memorial to her was constructed there, though both her and Godwin's remains were later moved to Bournemouth. Her tombstone reads, "Mary Wollstonecraft Godwin, Author of A Vindication of the Rights of Woman: Born 27 April 1759: Died 10 September 1797."


          In January 1798 Godwin published his Memoirs of the Author of A Vindication of the Rights of Woman. Although Godwin felt that he was portraying his wife with love, compassion, and sincerity, many readers were shocked that he would reveal Wollstonecraft's illegitimate children, love affairs, and suicide attempts. The Romantic poet Robert Southey accused him of "the want of all feeling in stripping his dead wife naked" and vicious satires such as The Unsex'd Females were published. Godwin's Memoirs portrays Wollstonecraft as a woman deeply invested in feeling who was balanced by his reason and as more of a religious skeptic than her own writings suggest. Godwin's views of Wollstonecraft were perpetuated throughout the nineteenth century and resulted in poems such as "Wollstonecraft and Fuseli" by British poet Robert Browning and that by William Roscoe which includes the lines:


          
            
              	Hard was thy fate in all the scenes of life



              	As daughter, sister, mother, friend, and wife;



              	But harder still, thy fate in death we own,



              	Thus mourn'd by Godwin with a heart of stone.

            

          


          


          Legacy


          Wollstonecraft has had what scholar Cora Kaplan labels a "curious" legacy: "for an author-activist adept in many genres up until the last quarter-century Wollstonecraft's life has been read much more closely than her writing". After the devastating effect of Godwin's Memoirs, Wollstonecraft's reputation lay in tatters for a century; she was pilloried by such writers as Maria Edgeworth, who patterned the "freakish" Harriet Freke in Belinda (1801) after Wollstonecraft. Other novelists such as Mary Hays, Charlotte Smith, Fanny Burney, and Jane West created similar figures, all to teach a "moral lesson" to their readers. As Wollstonecraft scholar Virginia Sapiro makes clear, few read Wollstonecraft's works during the nineteenth century as "her attackers implied or stated that no self-respecting woman would read her work". Only Lucretia Mott, an early American feminist, seems to have been influenced by Wollstonecraft's works. According to Sapiro, "there is little indication that anyone who played a key role in women's history or feminism, other than Lucretia Mott, read Wollstonecraft's work seriously after her death until the twentieth century." With the advent of the modern feminist movement, however, women as politically dissimilar from each other as Virginia Woolf and Emma Goldman embraced Wollstonecraft's life story and celebrated her "experiments in living", as Woolf termed them in a famous essay. Many, however, continued to decry Wollstonecraft's lifestyle and her works were still ignored.


          With the emergence of feminist criticism in academia in the 1960s and 1970s, Wollstonecraft's works returned to prominence. Their fortunes reflected that of the feminist movement itself; for example, in the early 1970s, six major biographies of Wollstonecraft were published that presented her "passionate life in apposition to [her] radical and rationalist agenda". Wollstonecraft was seen as a paradoxical yet intriguing figure who did not adhere to the 1970s version of feminism"the personal is the political". In the 1980s and 1990s, yet another image of Wollstonecraft emerged, one which described her as much more a creature of her time; scholars such as Claudia Johnson, Gary Kelly, and Virginia Sapiro demonstrated the continuity between Wollstonecraft's thought and other important eighteenth-century ideas regarding topics such as sensibility, economics, and political theory.


          Wollstonecraft's work has also had an effect on feminism outside the academy in recent years. Ayaan Hirsi Ali, a feminist who is critical of Islam's dictates regarding women, cited the Rights of Woman in her autobiography and wrote that she was "inspired by Mary Wollstonecraft, the pioneering feminist thinker who told women they had the same ability to reason as men did and deserved the same rights".


          


          Major works


          


          Educational works
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          The majority of Wollstonecraft's early productions centre around the topic of education; she assembled an anthology of literary extracts "for the improvement of young women" entitled The Female Reader and she translated two children's works, Maria Geertruida van de Werken de Cambon's Young Grandison and Christian Gotthilf Salzmann's Elements of Morality. Her own writings also addressed the topic. In both her conduct book Thoughts on the Education of Daughters (1787) and her children's book Original Stories from Real Life (1788), Wollstonecraft advocates educating children into the emerging middle-class ethos: self-discipline, honesty, frugality, and social contentment. Both books also emphasize the importance of teaching children to reason, revealing Wollstonecraft's intellectual debt to the important seventeenth-century educational philosopher John Locke. However, the prominence she affords religious faith and innate feeling distinguishes her work from his and links it to the discourse of sensibility popular at the end of the eighteenth century. Both texts also advocate the education of women, a controversial topic at the time and one which she would return to throughout her career, most notably in A Vindication of the Rights of Woman. Wollstonecraft argues that well-educated women will be good wives and mothers and ultimately contribute positively to the nation.


          


          Vindications


          


          Vindication of the Rights of Men (1790)


          Published in response to Edmund Burke's Reflections on the Revolution in France (1790), which was a defence of constitutional monarchy, aristocracy, and the Church of England, Wollstonecraft's A Vindication of the Rights of Men (1790) attacks aristocracy and advocates republicanism. Hers was the first response in a pamphlet war that subsequently became known as the Revolution Controversy, in which Thomas Paine's Rights of Man (1792) became the rallying cry for reformers and radicals.


          Wollstonecraft not only attacked monarchy and hereditary privilege but also the language that Burke used to defend and elevate it. In a famous passage in the Reflections, Burke had lamented: "I had thought ten thousand swords must have leaped from their scabbards to avenge even a look that threatened her [Marie Antoinette] with insult.But the age of chivalry is gone." Most of Burke's detractors deplored what they viewed as theatrical pity for the French queena pity they felt was at the expense of the people. Wollstonecraft was unique in her attack on Burke's gendered language. By redefining the sublime and the beautiful, terms first established by Burke himself in A Philosophical Enquiry into the Origin of Our Ideas of the Sublime and Beautiful (1756), she undermined his rhetoric as well as his argument. Burke had associated the beautiful with weakness and femininity and the sublime with strength and masculinity; Wollstonecraft turns these definitions against him, arguing that his theatrical tableaux turn Burke's readersthe citizensinto weak women who are swayed by show. In her first unabashedly feminist critique, which Wollstonecraft scholar Claudia L. Johnson argues remains unsurpassed in its argumentative force, Wollstonecraft indicts Burke's defence of an unequal society founded on the passivity of women.


          In her arguments for republican virtue, Wollstonecraft invokes an emerging middle-class ethos in opposition to what she views as the vice-ridden aristocratic code of manners. Influenced by Enlightenment thinkers, she believed in progress and derides Burke for relying on tradition and custom. She argues for rationality, pointing out that Burke's system would lead to the continuation of slavery, simply because it had been an ancestral tradition. She describes an idyllic country life in which each family can have a farm that will just suit its needs. Wollstonecraft contrasts her utopian picture of society, drawn with what she says is genuine feeling, to Burke's false feeling.


          The Rights of Men was Wollstonecraft's first overtly political work, as well as her first feminist work; as Johnson contends, "it seems that in the act of writing the later portions of Rights of Men she discovered the subject that would preoccupy her for the rest of her career". It was this text that made her a well-known writer.
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          Vindication of the Rights of Woman (1792)


          A Vindication of the Rights of Woman is one of the earliest works of feminist philosophy. In it, Wollstonecraft argues that women ought to have an education commensurate with their position in society and then proceeds to redefine that position, claiming that women are essential to the nation because they educate its children and because they could be "companions" to their husbands, rather than mere wives. Instead of viewing women as ornaments to society or property to be traded in marriage, Wollstonecraft maintains that they are human beings deserving of the same fundamental rights as men. Large sections of the Rights of Woman respond vitriolically to conduct book writers such as James Fordyce and John Gregory and educational philosophers such as Jean-Jacques Rousseau, who wanted to deny women an education. (Rousseau famously argues in mile (1762) that women should be educated for the pleasure of men.)


          Wollstonecraft states that currently many women are silly and superficial (she refers to them, for example, as "spaniels" and "toys"), but argues that this is not because of an innate deficiency of mind but rather because men have denied them access to education. Wollstonecraft is intent on illustrating the limitations that women's deficient educations have placed on them; she writes: "Taught from their infancy that beauty is woman's sceptre, the mind shapes itself to the body, and, roaming round its gilt cage, only seeks to adorn its prison." She implies that, without the encouragement young women receive from an early age to focus their attention on beauty and outward accomplishments, women could achieve much more.


          While Wollstonecraft does call for equality between the sexes in particular areas of life, such as morality, she does not explicitly state that men and women are equal. What she does claim is that men and women are equal in the eyes of God. However, such claims of equality stand in contrast to her statements respecting the superiority of masculine strength and valour. Wollstonecraft famously and ambiguously writes: "Let it not be concluded that I wish to invert the order of things; I have already granted, that, from the constitution of their bodies, men seem to be designed by Providence to attain a greater degree of virtue. I speak collectively of the whole sex; but I see not the shadow of a reason to conclude that their virtues should differ in respect to their nature. In fact, how can they, if virtue has only one eternal standard? I must therefore, if I reason consequentially, as strenuously maintain that they have the same simple direction, as that there is a God." Her ambiguous statements regarding the equality of the sexes have since made it difficult to classify Wollstonecraft as a modern feminist, particularly since the word and the concept were unavailable to her.


          One of Wollstonecraft's most scathing critiques in the Rights of Woman is of false and excessive sensibility, particularly in women. She argues that women who succumb to sensibility are "blown about by every momentary gust of feeling" and because they are "the prey of their senses" they cannot think rationally. In fact, she claims, they do harm not only to themselves but to the entire civilization: these are not women who can help refine a civilizationa popular eighteenth-century ideabut women who will destroy it. Wollstonecraft does not argue that reason and feeling should act independently of each other; rather, she believes that they should inform each other.


          In addition to her larger philosophical arguments, Wollstonecraft also lays out a specific educational plan. In the twelfth chapter of the Rights of Woman, "On National Education", she argues that all children should be sent to a "country day school" as well as given some education at home "to inspire a love of home and domestic pleasures." She also maintains that schooling should be co-educational, arguing that men and women, whose marriages are "the cement of society", should be "educated after the same model."


          Wollstonecraft addresses her text to the middle-class, which she describes as the "most natural state", and in many ways the Rights of Woman is inflected by a bourgeois view of the world. It encourages modesty and industry in its readers and attacks the uselessness of the aristocracy. But Wollstonecraft is not necessarily a friend to the poor; for example, in her national plan for education, she suggests that, after the age of nine, the poor, except for those who are brilliant, should be separated from the rich and taught in another school.


          


          Novels
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          Both of Wollstonecraft's novels criticize what she viewed as the patriarchal institution of marriage and its deleterious effects on women. In her first novel, Mary: A Fiction (1788), the eponymous heroine is forced into a loveless marriage for economic reasons; she fulfils her desire for love and affection outside of marriage with two passionate romantic friendships, one with a woman and one with a man. Maria: or, The Wrongs of Woman (1798), an unfinished novel published posthumously and often considered Wollstonecraft's most radical feminist work, revolves around the story of a woman imprisoned in an insane asylum by her husband; like Mary, Maria also finds fulfilment outside of marriage, in an affair with a fellow inmate and a friendship with one of her keepers. Neither of Wollstonecraft's novels depict successful marriages, although she posits such relationships in the Rights of Woman. At the end of Mary, the heroine believes she is going "to that world where there is neither marrying, nor giving in marriage," presumably a positive state of affairs.


          Both of Wollstonecraft's novels also critique the discourse of sensibility, a moral philosophy and aesthetic that had become popular at the end of the eighteenth century. Mary is itself a novel of sensibility and Wollstonecraft attempts to use the tropes of that genre to undermine sentimentalism itself, a philosophy she believed was damaging to women because it encouraged them to rely overmuch on their emotions. In The Wrongs of Woman the heroine's indulgence on romantic fantasies fostered by novels themselves is depicted as particularly detrimental.


          Female friendships are central to both of Wollstonecraft's novels, but it is the friendship between Maria and Jemima, the servant charged with watching over her in the insane asylum, that is the most historically significant. This friendship, based on a sympathetic bond of motherhood, between an upper-class woman and a lower-class woman is one of the first moments in the history of feminist literature that hints at a cross-class argument, that is, that women of different economic positions have the same interests because they are women.
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          Letters Written in Sweden, Norway, and Denmark (1796)


          Wollstonecraft's Letters Written in Sweden, Norway, and Denmark is a deeply personal travel narrative. The twenty-five letters cover a wide range of topics, from sociological reflections on Scandinavia and its peoples to philosophical questions regarding identity to musings on her relationship with Imlay (although he is not referred to by name in the text). Using the rhetoric of the sublime, Wollstonecraft explores the relationship between the self and society. Reflecting the strong influence of Rousseau, Letters Written in Sweden shares similar themes with Reveries of a Solitary Walker (1782): "the search for the source of human happiness, the stoic rejection of material goods, the ecstatic embrace of nature, and the essential role of sentiment in understanding". While Rousseau ultimately rejects society, however, Wollstonecraft celebrates domestic scenes and industrial progress in her text.


          Wollstonecraft promotes subjective experience, particularly in relation to nature, exploring the connections between the sublime and sensibility. Many of the letters describe the breathtaking scenery of Scandinavia and Wollstonecraft's desire to create an emotional connection to that natural world. In so doing, she gives greater value to the imagination than she had in previous works. As in her previous works, she champions the liberation and education of women. In a change from her earlier works, however, she illustrates the detrimental effects of commerce on society, contrasting the imaginative connection to the world with a commercial and mercenary one, an attitude she associates with Imlay.


          Letters Written in Sweden was Wollstonecraft's most popular book in the 1790s. It sold well and was reviewed positively by most critics. Godwin wrote "if ever there was a book calculated to make a man in love with its author, this appears to me to be the book." It influenced Romantic poets such as William Wordsworth and Samuel Taylor Coleridge, who drew on its themes and its aesthetic.


          


          


          List of works


          This is a complete list of Mary Wollstonecraft's works; all works are the first edition and were authored by Wollstonecraft unless otherwise noted.
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            	. The Wrongs of Woman, or Maria. Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; unfinished]


            	."The Cave of Fancy". Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; fragment written in 1787]


            	."Letter on the Present Character of the French Nation". Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; written in 1793]


            	."Fragment of Letters on the Management of Infants". Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; unfinished]


            	."Lessons". Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; unfinished]


            	."Hints". Posthumous Works of the Author of A Vindication of the Rights of Woman. Ed. William Godwin. London: Joseph Johnson, 1798. [Published posthumously; notes on the second volume of Rights of Woman, never written]


            	.Contributions to the Analytical Review (17881797) [published anonymously]
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              	Coordinates:
            


            
              	Country

              	Lesotho
            


            
              	District

              	Maseru
            


            
              	Established

              	1869
            


            
              	Area
            


            
              	-Total

              	138 km(53.3 sqmi)
            


            
              	Elevation

              	1,600 m (5,249 ft)
            


            
              	Population (2006)
            


            
              	-Total

              	227,880
            


            
              	Time zone

              	South Africa Standard Time ( UTC+2)
            

          


          Maseru (IPA: /mɑseʀu/) is the capital of Lesotho. Located on the Mohokare River, bordering South Africa, it is Lesotho's only sizable city, with a population of approximately 227,880 (2006). It is the capital or camptown of the Maseru District. Maseru was established as a police camp and assigned as the capital after the country became a British protectorate in 1869. When the country achieved independence in 1966, Maseru retained its status as capital. The city is located at . The name of the city is a Sesotho word meaning "place of the red sandstone".


          


          History


          Maseru was founded by the British as a small police camp in 1869, following the conclusion of the Free State-Basotho Wars when Basutoland became a British protectorate. Maseru is located at the edge of the "conquered territories" relinquished to the Orange Free State (now the Free State province of South Africa) as part of the peace terms. It was located 24kilometres (15mi) west of Basotho King Moshoeshoe I's stronghold of Thaba Bosiu, the previous de facto capital. A bustling market town soon grew around the area.


          Maseru initially functioned as the state's administrative capital between 1869 and 1871, before administration of Basutoland was transferred to the Cape Colony. During their rule between 1871 and 1884, Basutoland was treated similarly to territories that had been forcefully annexed, much to the chagrin of the Basotho. This led to the Gun War in 1881 and the burning of many buildings in Maseru. In 1884, Basutoland was restored its status as a Crown colony, and Maseru was again made capital. When Basutoland gained its independence and became the Kingdom of Lesotho in 1966, Maseru remained the country's capital.


          Prior to Lesotho's independence, Maseru had remained relatively small; it was contained within well-defined colonial boundaries and had little room for growth, while the British had little interest in developing the city. After 1966 Maseru experienced rapid expansion: its area increased around seven-fold, from around 20square kilometres (7.7sqmi) to the current area of 138square kilometres (53sqmi), due to incorporation of nearby peri-urban villages to the city proper. The annual population growth rates remained around 7% for several decades, before tapering off to around 3.5% between 1986 and 1996.


          After the 1998 parliamentary elections in Lesotho led to suspicisions of vote fraud and a military intervention by South Africa, much of the city was damaged by riots and pillaging. The cost of repairing the damage done to the city was estimated at around two billion rand (350 million $US), and after nearly a decade, the effects of the riots could still be seen within the city.


          


          Geography and climate


          
            [image: Panoramic view of Maseru in 2007]

            
              Panoramic view of Maseru in 2007
            

          


          Maseru is located in northwest Lesotho by the South African border, denoted by the Mohokare River. The two countries are connected by a border post at the Maseru Bridge, which crosses the river. On the South African side, Ladybrand is the town closest to Maseru. The city lies in a shallow valley at the foot of the Hlabeng-Sa-Likhama, foothills of the Maloti Mountains. The elevation of the city is listed as 1,600metres (5,200ft) above sea level. The city has an area of around 138square kilometres (53sqmi).


          Maseru has a continental climate, categorised by hot, rainy summers and cold, dry winters. The average mean daily temperature during summerfrom December to March in the Southern Hemisphereis 22C (70F). During winter, between June and September, the average temperature is 9C (50F). The hottest month is January, with temperatures between 15C (60F) and 33C (90F). During the coldest month, July, the temperatures range between 3C (30F) and 17C (60F). The average rainfall ranges from 7 mm in June to 141 mm in February.


          


          Demographics


          The latest (2006) census lists the city's population at 227,880, or around a tenth of the entire population of the country, and half of the total urban population. This includes 103,520 males and 124,360 females, or around 100 women for every 83 men. The population of the city was at 28,000 by the 1966 census, and 110,000 by the 1986 census, demonstrating the early rapid expansion of the city after independence.


          


          Transport
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              View from the main road south in Maseru
            

          


          A railway and a bridge, built in 1905, cross the Mokohare River and connect Maseru's northern commercial district to Marseilles, South Africa and from there to the Bloemfontein/ KwaZulu-Natal main line. The 2.6kilometres (1.6mi) long train track is the only one in the country.


          Kingsway, the road joining the former Leabua Jonathan Airport, now Mejametalana Airport and the Royal Palace in Maseru, was the first paved road in Lesotho. Having previously been just a dirt path, it was renovated in 1947 for the visit of members of the British Royal Family. It remained the only paved road in the country until Lesotho's independence in 1966. Two main roads lead outside of Maseru, Main North 1 to the northeast and Main South 1 to the southeast toward Mazenod and Roma. The South African N8 road leads from the Maseru Bridge border post west towards Ladybrand and Bloemfontein.


          An international airport called the Moshoeshoe International Airport is nearby, at Thoteng-ea-Moli, Mazenod. The National University of Lesotho is located in Roma, 32kilometres (20mi) from Maseru.


          


          Economy


          The commerce in the city is centered around two neighboring central business districts, which have developed around Kingsway and serve as major employment centres. The western business district holds larger office buildings, department stores and several banks. The eastern business district hosts mainly smaller businesses, markets and street vendors. The central business districts are the largest employment centers within the city.


          Maseru's industry is split into two main areas. The one to the north of the central business districts along Moshoeshoe Road holds flour mills and other major companies. The other industrial sector lies to the south of the central business districts, at the Thetsane district, and houses mainly textile and footwear companies.


          Up until 2004 Maseru had a growing textile industry supported by and invested in by Chinese manufactures. Since the expiration of the Multi Fibre Arrangement the textile industry in Lesotho has tapered off. The city's manufactures once included candles and carpets but these have been overshadowed by South African industry.


          


          Culture
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              Maseru at nightview to the south. The city centre is to the right
            

          


          


          Architecture


          Most of the traditional thatched-roof mud-brick houses, called rondavels, have been replaced with modern housing. There are some colonial era buildings around the centre of the city, most notably the Roman Catholic Cathedral of Our Lady of Victories, and the Anglican St. John's Church. Other sights include the Royal Palace, the Parliament building and the State House.


          


          Tourism


          Maseru has a total of six hotels, two of which, the Lesotho Sun and the Maseru Sun, have casinos. During the 1960s, prior to the laxation of South Africa's gambling laws, the casinos were popular attractions among South African visitors, but the interest in them has since waned. The Basotho Hat shop at the city's entrance is a popular source for souvenirs.


          Two of the main tourist attractions of Lesotho, Lancer's Gap and Thaba Bosiu are located a short distance from Maseru.


          


          Sports


          Lesotho's national stadium, the multi-purpose Setsoto Stadium is located in Maseru. It has a capacity of between 20,000 and 25,000 people. The stadium is mostly used for football matches and houses the Lesotho national football team, but also holds events in athletics.


          12 out of 16 of the teams currently playing in the Lesotho Premier League reside in Maseru. As of 2008, 32 out of the 38 championships contested in the league have gone to Maseru-based teams. Most successful of these have been Matlama FC and the football team of the Royal Lesotho Defense Force, with eight championships each.


          


          Sister cities


          List of sister cities of Maseru, designated by Sister Cities International.


          
            	[image: Flag of the United States] Austin, Texas, USA
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        M*A*S*H (TV series)


        
          

          
            
              	M*A*S*H
            


            
              	[image: M*A*S*H title screen]

              The M*A*S*H title screen (1972 - 1978)
            


            
              	Format

              	Medical drama / Dramedy / Black comedy/
            


            
              	Created by

              	H. Richard Hornberger
            


            
              	Developed by

              	Larry Gelbart
            


            
              	Starring

              	Alan Alda (1972-1983)

              Loretta Swit (1972-1983)

              Jamie Farr (1972-1983)

              William Christopher (1972-1983)

              Wayne Rogers (19721975)

              McLean Stevenson (19721975)

              Larry Linville (19721977)

              Gary Burghoff (19721979)

              Harry Morgan (19751983)

              Mike Farrell (19751983)

              David Ogden Stiers (1977-1983)
            


            
              	Theme music composer

              	Johnny Mandel (written for the film)
            


            
              	Openingtheme

              	" Suicide Is Painless"
            


            
              	Endingtheme

              	"Suicide Is Painless"
            


            
              	Countryoforigin

              	[image: Flag of the United States]United States
            


            
              	No.ofepisodes

              	251 ( Listofepisodes)
            


            
              	Production
            


            
              	Location(s)

              	[image: Flag of the United States] Los Angeles County, California, USA ( Century City and the Malibu Creek area)
            


            
              	Camerasetup

              	Single camera
            


            
              	Runningtime

              	2425 minutes (per episode)
            


            
              	Broadcast
            


            
              	Original channel

              	CBS
            


            
              	Original run

              	September 17, 1972  February 28, 1983
            


            
              	External links
            


            
              	IMDb profile
            

          


          M*A*S*H is an American television series developed by Larry Gelbart and inspired by the 1961 novel Catch-22, the 1968 Richard Hooker novel M*A*S*H: A Novel About Three Army Doctors and its sequels, andprimarilythe 1970 film MASH. It is the most well-known version of the M*A*S*H works.


          The series was a medical drama/ black comedy produced by 20th Century Fox for CBS. The show followed a team of doctors and support staff stationed at the 4077th Mobile Army Surgical Hospital in Uijeongbu, Korea during the Korean War. M*A*S*H's title sequence featured an instrumental version of the song  Suicide Is Painless, which also appears in the original film.


          The series premiered on September 17, 1972 and ended February 28, 1983, with the finale becoming the most-watched television episode in U.S. television history. The show is still broadcast in syndication on various television stations (mostly during the late night/early morning hours) and in 2007 began a run on TV Land with the "Major, Major M*A*S*H Marathon". The series spanned 251 episodes and lasted eleven seasons covering a three-year war.


          Many of the stories in the early seasons are based on real-life tales told by real MASH surgeons who were interviewed by the production team. Some said the series seemed to be an allegory for the Vietnam War (still in progress when the series began) rather than just about the Korean War, though the show's producers have said it was about war in general. The series has two spinoffs: the short-lived AfterMASH, which features several of the show's characters reunited in a midwestern hospital after the war, and an unpurchased television pilot, W*A*L*T*E*R, in which Walter Radar OReilly joins a police force. A court ruled that the more successful Trapper John, M.D., is actually a spinoff of the original film.


          


          Episodes


          
            
              	Season

              	Ep #

              	First Airdate

              	Last Airdate
            


            
              	Season 1

              	24

              	September 17, 1972

              	March 25, 1973
            


            
              	Season 2

              	24

              	September 15, 1973

              	March 2, 1974
            


            
              	Season 3

              	24

              	September 10, 1974

              	March 18, 1975
            


            
              	Season 4

              	24

              	September 12, 1975

              	February 24, 1976
            


            
              	Season 5

              	24

              	September 21, 1976

              	March 15, 1977
            


            
              	Season 6

              	24

              	September 20, 1977

              	March 27, 1978
            


            
              	Season 7

              	25

              	September 18, 1978

              	March 12, 1979
            


            
              	Season 8

              	25

              	September 17, 1979

              	March 24, 1980
            


            
              	Season 9

              	20

              	November 17, 1980

              	May 4, 1981
            


            
              	Season 10

              	21

              	October 26, 1981

              	April 12, 1982
            


            
              	Season 11

              	16

              	October 25, 1982

              	February 28, 1983
            

          


          


          Synopsis


          Template:Spoiler M*A*S*H was a weekly half-hour situation comedy, sometimes described as  black comedy or a " dramedy," due to the dramatic subject material often presented (although the term "dramedy" was not coined until after M*A*S*H had gone off the air). The show was an ensemble piece revolving around key personnel in a United States Army Mobile Army Surgical Hospital (MASH; the asterisks in the name are meaningless, introduced in the novel) in the Korean War (19501953). The 4077th MASH was just one of several surgical units in Korea. As the show developed, the writing took on more of a moralistic tone. Richard Hooker, who wrote the book on which the show (and the film version) was based, noted that Hawkeye was far more liberal in the show (in one of the sequel books, Hawkeye in fact makes reference to kicking the bejesus out of lefties just to stay in shape). While the show was mostly comedy, there were many episodes of a more serious tone (see section below). Stories were both plot- and character-driven. Most of the characters were draftees, with dramatic tension often occurring between them and "Regular Army" characters, either among the cast (Swit as Houlihan, Morgan as Potter) or as guest stars (including Eldon Quick, Herb Voland, Mary Wickes, and Tim O'Connor).


          A letter to TV Guide written by a former MASH doctor in about 1973 stated that the most insane jokes and idiotic pranks on the show were the most true to life, including Klinger's crossdressing. The hellish reality of the MASH units encouraged this behaviour out of a desperate need for something to laugh at. (Another former MASHer, though, pointed out later that an habitual crossdresser would not last long in such a place; real women were too scarce.)



          


          Cast


          
            Image:Mash-season1-dvd-cover.jpg

            
              The cast of M*A*S*H during season 1 (left to right): Gary Burghoff, Larry Linville, McLean Stevenson, Wayne Rogers, Alan Alda and Loretta Swit
            

          


          


          M*A*S*H maintained a relatively constant ensemble cast, with four characters  Hawkeye, Mulcahy, Houlihan and Klinger  appearing on the show for all eleven of the seasons in which it ran. Several other main characters who left or joined the show midway through its original run supplemented these four, and numerous guest stars and one-time characters supplemented all of them.


          
            
              	Character

              	Actor/Actress

              	Rank

              	Role
            


            
              	Benjamin Franklin "Hawkeye" Pierce

              	Alan Alda

              	Captain

              	Chief surgeon

              Temporary Commanding Officer

              Officer of the Day{once}
            


            
              	Francis John Patrick Mulcahy

              	George Morgan (Pilot Episode), Replaced by William Christopher

              	Lieutenant,

              later Captain

              	Chaplain
            


            
              	Margaret "Hot Lips" Houlihan (O'Houlihan in the film)

              	Loretta Swit

              	Major

              	Head nurse,

              Temporary Commanding Officer
            


            
              	Maxwell Q. Klinger

              	Jamie Farr

              	Corporal,

              later Sergeant

              	Orderly,

              Company clerk

              Mailman

              Temporary Commanding Officer for 1 day
            


            
              	John Francis Xavier "Trapper" McIntyre

              (Seasons 1-3)

              	Wayne Rogers

              	Captain

              	Surgeon
            


            
              	Henry Braymore Blake

              (Seasons 1-3)

              	McLean Stevenson

              	Lieutenant Colonel

              	Surgeon,

              Commanding officer
            


            
              	Franklin Marion "Frank" Burns

              (Seasons 1-5)

              	Larry Linville

              	Major,

              later Lieutenant Colonel (off-screen)

              	Surgeon,

              Temporary Commanding officer
            


            
              	Walter Eugene "Radar" OReilly

              (Seasons 1-8)

              	Gary Burghoff

              	Corporal (briefly Lieutenant)

              	Company clerk/mailman/ bugler
            


            
              	B.J. Hunnicutt

              (Seasons 4-11)

              	Mike Farrell

              	Captain

              	Surgeon
            


            
              	Sherman T. Potter

              (Seasons 4-11)

              	Harry Morgan

              	Colonel

              	Surgeon,

              Commanding officer (After Lt. Col. Blake)

              Company Clerk for 2 days
            


            
              	Charles Emerson Winchester III

              (Seasons 6-11)

              	David Ogden Stiers

              	Major

              	Surgeon

              Temporary Commanding Officer

              Company cook for 1 day
            

          


          


          Guest stars


          


          Recurring characters


          Apart from the characters, major and minor, stationed at the camp, there were several others who visited the 4077th from time to time.


          
            	Dr. Sidney Freedman, a psychiatrist, played by Alan Arbus, appeared twelve times (once as Dr. Milton Freedman).

          


          
            	Col. (Sam) Flagg, a paranoid intelligence officer, played by Edward Winter, visited the unit six times.

          


          
            	Herb Voland appeared four times as Henry Blake's commander, Brigadier General Clayton.

          


          
            	G. Wood appeared three times as Brigadier General Hammond.

          


          
            	Robert F. Simon appeared three times as General Mitchell.

          


          
            	Eldon Quick appeared three times as two nearly identical characters, Capt. Sloan and Capt. Pratt, officers who were dedicated to paperwork and bureacracy.

          


          
            	Sgt. Jack Scully, played by Joshua Bryant, appeared in three episodes as a love interest of Margaret Houlihan.

          


          
            	Pat Morita appeared twice as Capt. Sam Pak of the army of the ROK.

          


          
            	Sorrell Booke appeared twice as Gen. Bradley Barker.

          


          
            	Robert Alda appeared twice as Maj. Borelli, a visiting surgeon.

          


          
            	Lt. Col. Donald Penobscot appeared twice (played by two different actors), once as Margaret's fianc and once as her husband.

          


          


          Changes


          During the first season, Hawkeye and Trapper's bunk mate was a black character called "Spearchucker" Jones, played by Timothy Brown, who appeared in the film version as a neurosurgeon. The character disappeared by episode 17, when it was discovered there weren't any black doctors in the Korean War. Another actor, George Morgan, played Father Mulcahy only in the pilot episode. By season three, McLean Stevenson was growing unhappy playing a supporting role to Alan Alda and Wayne Rogers. Midway through the season, he informed the producers he wanted out of the show. With ample time to prepare a Goodbye Henry show, it was decided that Henry Blake would be discharged and sent home for the Season Three finale, which aired on Tuesday March 18, 1975. In the final scene of his last episode, Abyssinia, Henry, Radar tearfully reports that Henrys plane had been shot down over the Sea of Japan, and he was killed. The scene was the last one shot of the entire episode, and the page of script that reveals that development was only given to the cast moments before cameras rolled. The scene had to be shot twice due to a noise off camera, the actors had to recompose and act shocked at the news a second time. Up until then, they were going to get a message that Blake had arrived safely home. Although this is now regarded as a classic episode, at the time it garnered a barrage of angry mail from fans. As a result, the creative team behind M*A*S*H pledged that no other characters would leave the show in such a tragic fashion. Following his successful run on M*A*S*H, Stevenson had his own short-lived television show and appeared in small roles in numerous others. From 1975-1979, he was Johnny Carson's substitute "Tonight Show" host. He died on February 15, 1996 of a heart attack.


          Wayne Rogers ( Trapper John McIntyre) was planning to return for Season Four but had a disagreement over his contract. He was told to sign a morals clause on his contract renewal, but he refused to do so, demanding the producers sign one as well. Though Rogers had been threatening to leave the series since Season One, his departure was unexpected, as compared to that of McLean Stevenson. In addition, Rogers felt his character was never given any real importance and that all the focus was on Aldas character. Mike Farrell (Rogers replacement) was hastily recruited during the 1975 summer production hiatus. Actor Pernell Roberts later would assume the role of a middle-aged John "Trapper" McIntyre, in the seven-year run of "Trapper John MD". Rogers later starred in the short-lived hospital sitcom, "House Calls" (1979-1981), that would implode over the rights of its costar, Lynn Redgrave, to breast-feed on the set.


          As a result of two of the three leads having departed the series, Season Four was, in many ways, a major turning point for M*A*S*H. At the beginning of the fourth season, Hawkeye was informed by Radar that Trapper had been discharged while Hawkeye was on leave, and audiences did not see Trappers departure, while B. J. Hunnicutt came in as Trappers replacement. In the seasons second episode, Colonel Sherman T. Potter was assigned to the unit as commanding officer, replacing Frank Burns (who had taken over as commander after Blakes departure). The series, while still remaining a comedy, gradually became more emotionally rounded. Major Houlihans role continued to evolve during this time; she became much friendlier towards Hawkeye and B.J., and had a falling out with Frank. She later married a fellow officer, Lieutenant Colonel Donald Penobscot, but the union did not last for long. The Hot Lips nickname was rarely used to describe her after about the midway point in the series. In fact, Loretta Swit wanted to leave the series in the 8th season to pursue other acting roles (most notably the part of Christine Cagney on Cagney & Lacey), but the producers refused to let her out of her contract. However, Swit did originate the Cagney role in the made-for-TV movie which served as that series' pilot. As the show progressed into its last few seasons, episodes frequently were used to demonstrate a moral point, most often about the horrors of war, in a move that has been criticized by some fans for overshadowing the careless comedic style for which the show had become famous. Episodes written or directed by Alan Alda had an even greater propensity to follow a moral path.


          Larry Linville noted that his Frank Burns character was easier to dump on after head comedy writer Larry Gelbart departed after Season Four and "Frank" and "Margaret" parted ways. Throughout Season Five, Linville realized hed taken Frank Burns as far as he could, and he decided that since hed signed a five-year contract originally, and his fifth year was coming to an end, he would leave the series. During the first episode of Season Six, Frank Burns had suffered a nervous breakdown due to Margarets marriage, was transferred stateside, and was, in turn, promoted to Lieutenant Colonel (in a sense, Franks parting shot at Hawkeye), all off-camera. Unlike McLean Stevenson and Wayne Rogers, Linville had no regrets about leaving the series, saying I felt I had done everything possible with the character.


          Major Charles Emerson Winchester, III ( David Ogden Stiers) was brought in as an antagonist of sorts to the other surgeons, but his relationship with them was not as acrimonious (although he was a more able foil). Unlike Frank Burns, Winchester did not care for the Army. His resentment stemmed, in part, from the fact that he was transferred from Tokyo General Hospital to the 4077th thanks, in part, to a cribbage debt owed to him by his CO, Colonel Horace Baldwin. What set him apart from Burns as an antagonist for Hawkeye and B.J. was that Winchester was clearly an excellent physician, though his work sometimes suffered from his excessive perfectionism when rapid meatball surgery was called for.


          Winchester was respected by the others professionally, but at the same time, as a Boston  blueblood, he was also snobbish, which drove much of his conflict with the other characters. Still, the shows writers would allow Winchesters humanity to shine through, such as in his dealings with a young piano player who had partially lost the use of his right hand, the protection of a stuttering soldier from the bullying of other soldiers (it is revealed later that his sister stutters), his keeping a vigil with Hawkeye when Hawkeyes father went into surgery back in the States, or his continuing of a family tradition of anonymously giving Christmas treats to an orphanage. The episode featuring this tradition is considered by many fans to be the most moving in the series (more so than even the loss of Henry Blake), as Winchester subjects himself to condemnation after realizing that it is wrong to offer dessert to a child who has had no meal. Isolating himself, he is saved by Corporal Klingers own gift of understanding. For the final moment of the episode, Major and Corporal are simply friends.


          Gary Burghoff (aka Radar) had been growing restless in his role since at least season 4. With each season he appeared in fewer and fewer episodes, and by his final year (season 7), Radar appears in barely half of the shows. Burghoff planned to leave at the end of season 7, but was convinced by producers to hold off until the beginning of season 8, when he filmed a 2-part farewell episode, plus a few short scenes that were inserted into episodes preceding it.


          Max Klinger also grew away from the transvestite moniker that overshadowed him. He dropped his Section 8 pursuit when taking over for Radar as Company Clerk. Both Farr and the producers felt that there was more to Klinger than a chiffon dress, and tried to develop the character more fully.


          


          [bookmark: .22Goodbye.2C_Farewell.2C_and_Amen.22]


          "Goodbye, Farewell, and Amen"


          Goodbye, Farewell, and Amen was the final episode of M*A*S*H. The episode aired on February 28, 1983 and was 2 hours long. It was viewed by nearly 106 million Americans (77% of viewership that night) which established it as the most watched episode in United States television history, a record which stands to this day. The episode was seen by so many people that just after the end of the episode, the New York City Sanitation/Public Works Department reported the largest use of water ever around the city; apparently New Yorkers had been "holding it" through the show.


          For the Season 11 DVD release, the final 2-hour episode was released on the third disc of the set as it was originally aired. It was later announced by 20th Century Fox Home Entertainment that the "Goodbye, Farewell, and Amen" episode will be released as a stand-alone DVD on May 15th. This DVD will ostensibly have special features that revolve around the episode.


          


          Goofs


          
            	In episode 6.10, Images, Radar wants to get a tattoo, as though he had never had one. What's forgotten, however, is that he apparently already had one (an anchor on his arm) as revealed in episode 3.7 Check-Up.

          


          
            	In episode 6.1, Fade Out, Fade In, Col. Potter has to "teach" Radar how to smoke a cigar. In earlier episodes, Radar was often seen sitting in Col. Blake's office smoking Blake's cigars.

          


          
            	Many facts about characters were changed as the series wore on, such as the home town where Hawkeye says he is from changes from earlier episodes (from Vermont to Crabapple Cove, Maine).

          


          
            	When Radar first gives Colonel Potter his horse as an anniversary gift, we find that the horse is a male, but in all other episodes the horse is described as a mare named Sophie.

          


          
            	Some spouses and family members names change as the series progresses. Colonel Blake's wife mysteriously changes from 'Mildred' (the name of Colonel Potter's beloved later on) to 'Lorraine' in later episodes. (Lorraine was Henry Blake's wife's name.)

          


          
            	Colonel Potter has his first grandchild during one of the season 4 episodes, and even though the War only lasts two and a half years, one episode has his grandchild writing him a letter as a five-year-old. This is due to Potter's children and grandchildren changing over time (from a married son and infant granddaughter to the mention of an eight-year-old granddaughter, and finally to having only a married daughter and toddler grandson) as did his home (from Ohio, to Nebraska, and finally to Hannibal, Missouri).

          


          
            	Time seemed to go backward and forward all the time throughout the series as well. In earlier seasons, the characters says they have been in Korea for two years, but then in later episodes, the same characters say they have been there for two years as well. There were four Christmas episodes even though the war overlapped only three Christmases. In the first six seasons, the year 1952 is repeatedly referenced (for instance in the episode, " The M*A*S*H Olympics", which tied into the 1952 Olympics), but subsequent episodes retcon the date to 1951 (for instance, in "Point of View," an episode shot entirely from the perspective of a wounded soldier, there is a scene where the soldier is writing a letter dated September, 1951).

          


          


          Change in tone


          As the series progressed, it made a significant shift from pure comedy to become far more dramatically focused. In addition, the episodes became more political, and the show was often accused of preaching to its viewers. This has sometimes been connected with Alan Alda taking a more involved role in production, and many of the episodes in which this change is particularly notable were written and/or directed by Alda. Another significant factor was the change in the cast, as Colonel Henry Blake, Captain Trapper John McIntyre, Major Frank Burns, and Corporal Radar OReilly departed the show. Still another change was a greater focus on the supporting cast (Father Mulcahy, Klinger) as opposed to the top-billed characters.


          While the show remained popular through these changes, eventually it began to run out of creative steam. Harry Morgan, who played Colonel Potter, admitted in an interview that he felt "the cracks were starting to show" by season nine, and the cast had agreed to make season ten their last. In the end, they decided to extend the show for an additional year, making for a total of eleven seasons.


          In retrospect, the eleven years of M*A*S*H were generally split into two eras: the Larry Gelbart/ Gene Reynolds "comedy" years (19721977), and the Alan Alda "dramatic" years (19781983).


          


          Awards


          M*A*S*H won a total of 14 Emmys during its eleven-year run:


          
            	1974 - Outstanding Comedy Series - M*A*S*H; Larry Gelbart, Gene Reynolds (Producers)


            	1974 - Best Lead Actor in a Comedy Series - Alan Alda


            	1974 - Best Directing in Comedy - Jackie Cooper


            	1974 - Actor of the Year-Series - Alan Alda


            	1975 - Outstanding Directing in a Comedy Series - Gene Reynolds


            	1976 - Outstanding Film Editing for Entertainment Programming - Fred W. Berger and Stanford Tischler


            	1976 - Outstanding Directing in a Comedy Series - Gene Reynolds


            	1977 - Outstanding Directing in a Comedy Series - Alan Alda


            	1977 - Outstanding Continuing Performance by a Supporting Actor in a Comedy Series - Gary Burghoff


            	1979 - Outstanding Writing in a Comedy-Variety or Music Series - Alan Alda


            	1980 - Outstanding Supporting Actress in a Comedy or Variety or Music Series - Loretta Swit


            	1980 - Outstanding Supporting Actor in a Comedy or Variety or Music Series - Harry Morgan


            	1982 - Outstanding Lead Actor in a Comedy Series - Alan Alda


            	1982 - Outstanding Supporting Actress in a Comedy or Variety or Music Series - Loretta Swit

          


          


          Popularity today


          Starting on January 1, 2007, TV Land aired M*A*S*H From 8 PM until 8 AM for one week in a marathon. According to a press release available at the Futon Critic, the marathon of M*A*S*H episodes and specials that aired during the first week of January drew "an average of 1.3 million total viewers and scored double-digit increases in demo rating and delivery." Additionally, the marathon helped TV Land rank in the top ten basic cable channels among the adults 25-54 demographic for the week. Ratings for specific episodes and specials are also included in the press release:


          
            	Goodbye, Farewell and Amen - 1.3 million total viewers


            	Memories of M*A*S*H (20th Anniversary) - 1.5 million total viewers


            	30th Anniversary Reunion Special - 1.4 million total viewers.

          


          
            [image: Feb 2007, as seen from site of famous "Goodbye" sign Jeep marks approximate location of camp flagpole.]

            
              Feb 2007, as seen from site of famous "Goodbye" sign Jeep marks approximate location of camp flagpole.
            

          


          Now a part of Malibu Creek State Park, the outdoor set used for the movie, the early years of the series, and then limited times in later seasons, has now returned to its mostly feral state and can hardly be distinguished as what it once was: one of the most recognizable sites in entertainment history. It can be visited with park entry, but after an over four mile hike, across some pretty rugged terrain. The indoor scenes were filmed on sound stages in Century City, Los Angeles, California.


          


          DVD releases


          20th Century Fox has released all 11 Seasons of M*A*S*H on DVD in Region 1 & Region 2 for the very first time.


          
            
              	DVD Name

              	Ep #

              	Region 1

              	Region 2
            


            
              	M*A*S*H Season 1

              	24

              	January 8, 2002

              	May 19, 2003
            


            
              	M*A*S*H Season 2

              	24

              	July 23, 2002

              	October 13, 2003
            


            
              	M*A*S*H Season 3

              	24

              	February 18, 2003

              	March 15, 2004
            


            
              	M*A*S*H Seasons 1 - 3

              	

              	N/A

              	October 31, 2005
            


            
              	M*A*S*H Season 4

              	24

              	July 15, 2003

              	June 14, 2004
            


            
              	M*A*S*H Seasons 1 - 4

              	

              	December 2, 2003

              	N/A
            


            
              	M*A*S*H Season 5

              	24

              	December 9, 2003

              	January 17, 2005
            


            
              	M*A*S*H Season 6

              	24

              	June 8, 2004

              	March 28, 2005
            


            
              	M*A*S*H Season 7

              	25

              	December 7, 2004

              	May 30, 2005
            


            
              	M*A*S*H Season 8

              	25

              	May 24, 2005

              	August 15, 2005
            


            
              	M*A*S*H Season 9

              	20

              	December 6, 2005

              	January 9, 2006
            


            
              	M*A*S*H Seasons 1 - 9

              	

              	December 6, 2005

              	N/A
            


            
              	M*A*S*H Season 10

              	21

              	May 23, 2006

              	April 17, 2006
            


            
              	M*A*S*H Season 11

              	16

              	November 7, 2006

              	May 29, 2006
            


            
              	Martinis and Medicine Collection

              (Complete Series)

              	

              	November 7, 2006

              	October 30, 2006
            


            
              	Goodbye, Farewell, and Amen Collector's Edition

              	

              	May 15, 2007

              	TBA
            

          


          


          Trivia


          
            	Robert Altman, director of MASH (film), said in the commentary for the movie DVD that he didn't like the series at all, saying that it was the antithesis of his intentions and that it only perpetuated the idea that "the brown-faced" people are the enemy.


            	Author Paulette Bourgeois credits "C*A*V*E" (episode 164), in which Hawkeye was afraid of being in a dark cave, as the inspiration for the first work in the children's book series Franklin.


            	Glen Charles and Les Charles, the creators of Cheers, started their careers in television by writing " The Late Captain Pierce" (episode 76) and being lucky enough to submit it "on spec" and have it produced. They wrote no other episodes of the series.


            	Alan Alda is the only person to win Emmy awards for acting, writing, and directing on the same show. He is also the only cast member to be in every one of the series' 251 installments.


            	Radar's teddy bear is currently on display at the Smithsonian.


            	Two of the cast members, Jamie Farr (Klinger) and Alan Alda (Hawkeye Pierce) served in the U.S. Army in Korea in the 1950s after the Korean War. The dogtags Farr wears on the show are really his.


            	The 4077th moved, or "bugged out," five times, usually due to imminent danger, but returned each time to its original location.


            	All the outdoor scenes of the series were filmed in 20th Century Fox's Century Ranch, near Malibu, California, which was sold to the State of California in 1980, becoming Malibu Creek State Park. The state allowed filming to continue on the property, until shooting wrapped in late 1982. During the filming of the final episodes of the last season (1982 - 1983), there was a large brush fire, which destroyed the outdoor set. This incident was worked into the final episode Goodbye, Farewell and Amen, and was explained as a brush fire started by incendiary munitions. The site is currently overgrown, but still recognizable. All that remains is an old rusted Jeep, an ambulance from the show, and the helicopter pad. The exact location coordinates are .


            	The ever-present picture of Mildred Potter on the corner of Col. Potter's desk is actually a photo of actress Spring Byington, who co-starred with Harry Morgan in the 1950s sitcom December Bride.


            	Max Klinger frequently refers to a baseball team named the Toledo Mud Hens, which is real. Founded in 1896, it is the AAA minor league affiliate of the Detroit Tigers and part of the West Division of the International Baseball League.


            	Most announcements over the PA were made by either Sal Viscuso or Todd Susman, both of whom appeared in one or two episodes as random patients (Viscuso in "Dear Sigmund" and Susman as the noselift patient in "Operation Noselift").


            	Capt. Tuttle, an imaginary soldier Hawkeye created based on his childhood imaginary friend, is credited as being played by himself in the ending credits of Tuttle.


            	In Neil Gaiman's The Sandman comic series, an issue called "Facade" makes a small reference to M*A*S*H. One of the characters, thinking of suicide, says: "Like the song, you know, from that TV show, 'suicide is painless, it brings on many changes....'".


            	Several years after the series ended, the cast was reunited (sort of) for a series of TV commercials for IBM personal computers. Of all the regulars throughout the series history, only McLean Stevenson and Mike Farrell did not participate.


            	At least nine guest stars made appearances as different characters:

              
                	Tim O'Connor appeared as wounded artillery officer Colonel Spiker, and as visiting surgeon, Norm Trager. Both characters were noticeably at odds with Hawkeye.


                	Dick O'Neill appeared three times (each time in a different service branch); as US Navy Admiral Cox, as US Army General Prescott, and as US Marine Colonel Pitts.


                	Harry Morgan played both the 4077th's second beloved C.O.(Col. Sherman T. Potter), and the mentally unstable Major General Bartford Hamilton Steele in the show's third season.


                	Soon-Tek Oh appeared five times; twice as North Korean POWs, once as a North Korean doctor, once as a Korean matchmaker, and once as a South Korean interpretor who posed as a North Korean POW. (Soon-Tek Oh is one of the few Korean actors to play a Korean on MASH; most of the other characters were played by Japanese actors.)


                	Clyde Kusatsu appeared four times; twice as a Korean bartender in the Officer's Club, once as a Chinese-American soldier, and once as a Japanese-American Surgeon.


                	Robert Ito played a hood who works for the black market in " To Market, To Market", and a North Korean soldier, disguised as a South Korean, looking for supplies, in "The Korean Surgeon".


                	Mako appeared four times; once as a Chinese doctor, once as a South Korean doctor, once as a South Korean officer, and once as a North Korean soldier.


                	John Orchard starred as the Australian medic, Ugly John, in the first season, and later appeared in episode 8.13 as a disgruntled and drunken Australian MP.


                	Richard Lee Sung appeared ten times as a local Korean who often had merchandise (and in one case, real estate) he wished to sell to the hospital staff.

              

            


            	The Australian T.V Series, Fast Forward, spoofed M*A*S*H in its 3rd series ('91).


            	During the series, three main characters were promoted: Radar from Corporal to Second Lieutenant in episode 5.5 Lt. Radar O'Reilly (although he is uncomfortable as an officer and is back to his old rank at episode's end); Father Mulcahy from Lieutenant to Captain in episode 8.13 Captain's Outrageous; and Klinger from Corporal to Sergeant in episode 10.18 Promotion Commotion.


            	Also during the series, Father Mulcahy presided over three wedding ceremonies: Klinger and Laverne's via ham radio in episode 3.6 Springtime, Hot Lips and Lt. Col. Penobscott's in episode 5.25 Margaret's Marriage and finally, Klinger and Soon Lee's in the series finale.


            	Besides Colonel Blake, only 2 members of MASH 4077 "die"--an ambulance driver, Jerry O'Donnell, in a road accident due to his own carelessness in episode 5.8 Dear Sigmund, and in the last season (episode 11.5 Who Knew) a nurse, Millie Carpenter, who stepped on a landmine taking a walk after a date with Hawkeye. ("Wounded in action" members of MASH 4077 (not including accidents/illness) are Hawkeye Pierce, Radar O'Reilly, and Sherman Potter.)


            	The pictures on Henry's desk of his family are portrayed in the movie as Trapper John's family pictures.


            	BJ Hunnicutt's real first name is BJ, after his mother, Bea, and father, Jay.


            	Antony Alda, Alan Alda's half-brother, appeared in one episode (episode 8.20 Lend a Hand) as Corporal Jarvis, alongside their father, Robert Alda (appearing as Major Borelli).

          


          


          Continuity errors and anachronisms


          Both the first and last episodes have errors:


          
            	The first episode gives the date as June 1950 and mentions "wounded Canadians". The first Canadians in Korean Conflict - the Princess Patricia's Canadian Light Infantry - did not arrive in Korea until December 1950.


            	The last episode gives the date as July 27, 1953, when a group of Chinese POWs befriended by Major Winchester are killed while going to be exchanged. POW exchanges began in August 1953.

          


          
            	Episodes during the first two seasons often featured a plastic model of a U.S. Army UH-1 "Huey" helicopter, hanging from Henry Blake's office ceiling, near, or over the file cabinet, near his liqour cabinet. This a/c was not designed or built during the Korean War; it is an icon of the Vietnam War. There were no commercially available models of the Bell 47 helicopter at the time of the show's creation. Presumably the show producers wanted to include a helicopter, but found out it was anachronistic - it dissapears during the later shows, during the third season.

          


          The series also had timeline errors:


          
            	Hawkeye gives the impression that he is just a civilian who was just drafted for the first time to serve in the Korean War, yet, in 1.17, Hawkeye meets a friend from 15 years before, from the 4th grade. If he was 10/11 years old in about 1935/1936, he would have been born between 1924 and 1926. In 2.6, Trapper has been married for at least 5 years (since 1945/1946), and in an early episode, Frank Burns remarks that he has been a surgeon for 12 years (since 1938/1939). Thus, either Hawkeye, Trapper, or Burns would have been old enough to have been in World War II (however, they could have been at Medical School throughout WWII and therefore exempt from the draft).


            	In 1.18 ( Dear Dad...Again), Hawkeye tells his father in a letter to "give Mom and sis a kiss," but in later seasons reveals his mother has died, and he is an only child.


            	The Army-Navy Game and Propaganda Bomb Episode, 1.20, takes place after the first Christmas 1950, episode 1.13. In fact, the Army Navy Game takes place before Christmas. The Propagada bomb took place in December, 1951. The radio announcer calls this the "53rd Gridiron" Game, won 42-36 by the Navy. The real 53rd game was played in 1952 and won by the Navy with a score of 7-0. The Propaganda leafets are signed by Douglas MacArthur who was relieved from command April 11, 1951 - 8 months before December, 1951.


            	In 1.21 shows the MASH doctors ordering a movie Bonzo Goes to College - a film made in 1952.


            	An early "Dear Dad" episode gives the date as May 1951, and still stationed at Uijeongbu. Uijeongbu and Seoul fell to Chinese forces in January 1951.


            	In 2.11, mention is made of a Nobel Prize winner, which would place the date as Dec 10, 1951. In 2.15, reference is made to Douglas MacArthur being in command in Tokyo, and in 3.21, MacArthur visits MASH 4077. Yet, MacArthur had been removed from command April 11, 1951. Also, while he visted the Korean front, he wore an overcoat - not his World War II Khaki uniform. And Houilhan remarks that her father fought with MacArthur against the Huks; the Huk rebellion was from 19461954. However, after 1946, MacArthur was in Japan; in 19501951, he was in Korea; and after 1951, he was in the USA.


            	In 2.4, the 248th Artillery Unit is mentioned, and in 2.20, the 278th Artillery Unit is mentioned. The 248th and 278th Field Artillery Battalions were World War II formations.


            	In 2.15, a general's wounded son is in the Paratroops. Of the four 1950's Airborne units, only one - the 187th Infantry Regiment R.C.T. - was in the Korean conflict, and never Seoul. The 11th Airborne, 82nd Airborne, and 101st Airborne were not deployed into the Korean War.


            	In 3.4, an amphibious landing is staged to cover up a General's un-heroic death; in reality, the only amphibious landings were at Inchon in November 1950, and the only U.S. General to die during that period was Walton Walker in a road accident - not in a MASH unit.


            	Colonel Potter arrives at MASH in September, 1952, (episode 4.2); yet, in 7.2, Hawkeye storms the peace talks and confronts US General "Tomlin". After Admiral C. Turner Joy was chief negotiator from July, 1951, the chief negotiator in 1953 was US Army General Mark Clark.


            	In 4.7, the North Korean POW wears a "Brown" uniform; Chinese and North Koreans wore light colored quilted uniforms in the Korean War.


            	In 4.14, the antique 1884 .45 pistol is actually a Colt .45 M1917 revolver. Hawkeye's remark of "A shot in the dark" is often mistaken for a reference to a 1964 Peter Sellers movie by that name, but in fact it is a common vernacular phrase for a random conjecture, dating back to the late 1800s.


            	In 4.15, Radar remarks to Potter that Syngman Rhee was re-elected dictator. This happened in May, 1952, despite Potter's arrival in September, 1952, (episode 4.2.)


            	In 4.18, the episode opens with a scene of Radar asleep with an issue of (The Avengers) published by (Marvel Comics) in his hands. "The Avengers" was not published until September, 1963. Also, during the time of the Korean War, Marvel was known as Atlas Comics and would not become Marvel until 1961. Finally, between shots, the comic changes very clearly between two separate issues (one with the original title logo, and a second issue with the then-new "A-with-an-arrow" logo).


            	In 6.11, Potter holds an "Olympics" concurrent with the 1952 Olympic games - the 1952 Olympics were held in the summer of 1952, two months before Potter arrived, according to 4.2.


            	In 6.18, the British Gloucestershire Regiment, is mentioned, but this unit was in Korea from 1950-1951, not 1952-1953.


            	In 8.13, an Australian military unit is stationed next to MASH 4077 - the Royal Australian Regiment was not stationed near Seoul.


            	In 8.25, Potter pulls an April Fool's joke in April, 1950; fighting began in Korea in June 1950 - before the M.A.S.H. had even been set up.


            	In 9.6, Potter welcomes the New Year of 1951. The finale, accurately set at the end of the war in summer 1953, shows Hunnicutt (who arrived shortly before Potter) and Winchester (who arrived later) -- indicating they had been at the 4077th for two years, meaning that neither they, nor Potter for that matter, could have been there in 1950; their predecessors Henry Blake, Trapper John and Frank Burns would have been there on New Year's Eve of that year.


            	In 11.7 Potter goes into a tirade when he thinks his wife is going to buy a Florida houseboat and learn scuba diving; scuba was not taught in the United States until 1954.


            	In 11.8, Hawkwye and B.J. see a movie banned in Boston, The Moon is Blue. The movie premiered in July, 1953.


            	From the first to last seasons, various episodes feature appearances of the U.S. Marines; however, the 1st Marine Division were only in the Seoul area from September-December, 1950.


            	Hawkeye tells Nurse Dish in episode one that he is engaged, while in later episodes he is not engaged and tells a new nurse, his former girlfriend, that there has been no one since her. However, this was probably just sweet-talk and saying that to make her go along with his advances.


            	One episode has Hawkeye asking if Vice President Richard Nixon was going to marry Elizabeth Taylor; Nixon became Vice-President in January, 1953.


            	Radar starts out the series smoking cigars and drinking, but as the series goes on Radar becomes more innocent, rarely smokes or drinks, and is shy with women.

          


          


          Unique and unusual episodes


          The series had several unique episodes, which differed in tone, structure and style from the rest of the series, and were significant departures from the typical sitcom or dramedy plot. Some of these episodes include:


          
            	The "letter episodes", which are flashback episodes narrated by a character as if they are writing a letter: Hawkeye writes to his Dad ( Dear Dad, Dear Dad Again, Dear Dad...Three, and he tape records a message in A Full Rich Day); Potter writes to his wife ( Dear Mildred); BJ writes home to his wife ( Dear Peggy); Radar writes to his mother ( Dear Ma); Sidney writes to Sigmund Freud ( Dear Sigmund); Winchester "writes" home by recording an audio message ( The Winchester Tapes); Winchester's houseboy -- a North Korean spy -- writes to his superiors ( Dear Comrade); Father Mulcahy writes to his sister, the nun ( Dear Sis); Klinger writes home to his uncle ( Dear Uncle Abdul); and the main characters all write to children in Crabapple Cove ( Letters).


            	Hawkeye (1/13/76), in which Hawkeye is taken in by a Korean family (who understand no English) after a jeep accident far from the 4077th, and he carries on what amounts to a 23-minute monologue in an attempt to remain conscious. Alan Alda is the only cast member to appear in the episode.


            	The Interview (2/24/76), which is a sort of mockumentary about the 4077th. Shot in black and white, the cast partially improvised their responses to the interviewer's questions. The same format was used for Our Finest Hour with new links filmed in black and white interspersed with colour clips from previous episodes.


            	Point of View (11/20/78), which is shot entirely from the point of view of a soldier who is wounded in the throat and taken to the 4077th for treatment.


            	Life Time (11/26/79), which takes place in real-time as the surgeons perform an operation that must be completed within 22 minutes (as a clock in the corner of the screen counts down the time).


            	Dreams (2/18/80), in which the dreams of the overworked and sleep-deprived members of the 4077th are visually depicted, revealing their fears, yearnings, and frustrations. This episode was a hybrid that Alan Alda had been wanting to complete for years.


            	Follies of the LivingConcerns of the Dead (1/4/82), in which a dead soldier's spirit wanders around the compound, and only a feverish Klinger is able to see him or speak with him.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/M%2AA%2AS%2AH_%28TV_series%29"
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            [image: The Danish national kilogram prototype.]
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          Mass is a fundamental concept in physics, roughly corresponding to the intuitive idea of "how much matter there is in an object". Mass is a central concept of classical mechanics and related subjects, and there are several definitions of mass within the framework of relativistic kinematics (see mass in special relativity and mass in General Relativity). In the theory of relativity, the quantity invariant mass, which in concept is close to the classical idea of mass, does not vary between single observers in different reference frames.


          In everyday usage, mass is more commonly referred to as weight, but in physics and engineering, weight means the strength of the gravitational pull on the object; that is, how heavy it is, measured in units of force. In everyday situations, the weight of an object is proportional to its mass, which usually makes it unproblematic to use the same word for both concepts. However, the distinction between mass and weight becomes important:


          
            	for measurements with a precision better than a few percent, due to slight differences in the strength of the Earth's gravitational field at different places


            	for places far from the surface of the Earth, such as in space or on other planets

          


          


          Units of mass


          In the SI system of units, mass is measured in kilograms, kg. Many other units of mass are also employed, such as:


          
            	the gram: 1g=0.001kg


            	the tonne: 1tonne=1000kg


            	the atomic mass unit


            	the Planck mass


            	the solar mass


            	the eV/c2

          


          Outside the SI system, a variety of different mass units are used, depending on context.


          Because of the relativistic connection between mass and energy (see mass in special relativity), it is possible to use any unit of energy as a unit of mass instead. For example, the eV energy unit is normally used as a unit of mass (roughly 1.78310-36kg) in particle physics. A mass can sometimes also be expressed in terms of length. Here one identifies the mass of a particle with its inverse Compton wavelength (1cm-13.5210-41kg).


          For more information on the different units of mass, see Orders of magnitude (mass).


          


          Inertial and gravitational mass


          One may distinguish conceptually between three types of mass or properties called mass:


          
            	Inertial mass is a measure of an object's resistance to changing its state of motion when a force is applied. An object with small inertial mass changes its motion more readily, and an object with large inertial mass does so less readily.


            	Passive gravitational mass is a measure of the strength of an object's interaction with a gravitational field. Within the same gravitational field, an object with a smaller passive gravitational mass experiences a smaller force than an object with a larger passive gravitational mass.


            	Active gravitational mass is a measure of the strength of the gravitational field due to a particular object. For example, the gravitational field that one experiences on the Moon is weaker than that of the Earth because the Moon has less active gravitational mass.

          


          Although inertial mass, passive gravitational mass and active gravitational mass are conceptually distinct, no experiment has ever unambiguously demonstrated any difference between them. In classical mechanics, Newton's third law implies that active and passive gravitational mass must always be identical (or at least proportional), but the classical theory offers no compelling reason why the gravitational mass has to equal the inertial mass. That it does is merely an empirical fact.


          Albert Einstein developed his general theory of relativity starting from the assumption that this correspondence between inertial and (passive) gravitational mass is not accidental: that no experiment will ever detect a difference between them (the weak version of the equivalence principle). However, in the resulting theory gravitation is not a force and thus not subject to Newton's third law, so "the equality of inertial and active gravitational mass [...] remains as puzzling as ever".


          


          Inertial mass


          
            	This section uses mathematical equations involving differential calculus.

          


          Inertial mass is the mass of an object measured by its resistance to acceleration.


          To understand what the inertial mass of a body is, one begins with classical mechanics and Newton's Laws of Motion. Later on, we will see how our classical definition of mass must be altered if we take into consideration the theory of special relativity, which is more accurate than classical mechanics. However, the implications of special relativity will not change the meaning of "mass" in any essential way.


          According to Newton's second law, we say that a body has a mass m if, at any instant of time, it obeys the equation of motion


          
            	[image:  f = \frac{\mathrm{d}}{\mathrm{d}t} (mv) ]

          


          where f is the force acting on the body and v is its velocity. For the moment, we will put aside the question of what "force acting on the body" actually means.


          Now, suppose that the mass of the body in question is a constant. This assumption, known as the conservation of mass, rests on the ideas that (i) mass is a measure of the amount of matter contained in a body, and (ii) matter can never be created or destroyed, only split up or recombined. These are very reasonable assumptions for everyday objects, though, as we will see, mass can indeed be created or destroyed when we take special relativity into account. Another point to note is that, even in classical mechanics, it is sometimes useful to treat the mass of an object as changing with time. For example, the mass of a rocket decreases as the rocket fires. However, this is an approximation, based on ignoring pieces of matter which enter or leave the system. In the case of the rocket, these pieces correspond to the ejected propellant; if we were to measure the total mass of the rocket and its propellant, we would find that it is conserved.


          When the mass of a body is constant, Newton's second law becomes


          
            	[image:  f = m \frac{\mathrm{d}v}{\mathrm{d}t} = m a ]

          


          where a denotes the acceleration of the body.


          This equation illustrates how mass relates to the inertia of a body. Consider two objects with different masses. If we apply an identical force to each, the object with a bigger mass will experience a smaller acceleration, and the object with a smaller mass will experience a bigger acceleration. We might say that the larger mass exerts a greater "resistance" to changing its state of motion in response to the force.


          However, this notion of applying "identical" forces to different objects brings us back to the fact that we have not really defined what a force is. We can sidestep this difficulty with the help of Newton's third law, which states that if one object exerts a force on a second object, it will experience an equal and opposite force. To be precise, suppose we have two objects A and B, with constant inertial masses mA and mB. We isolate the two objects from all other physical influences, so that the only forces present are the force exerted on A by B, which we denote fAB, and the force exerted on B by A, which we denote fBA. As we have seen, Newton's second law states that


          
            	[image: f_{AB} = m_B a_B \,] and [image: f_{BA} = m_A a_A \,]

          


          where aA and aB are the accelerations of A and B respectively. Suppose that these accelerations are non-zero, so that the forces between the two objects are non-zero. This occurs, for example, if the two objects are in the process of colliding with one another. Newton's third law then states that


          
            	[image: f_{AB} = - f_{BA}. \,]

          


          Substituting this into the previous equations, we obtain


          
            	[image: m_A = - \frac{a_B}{a_A} \, m_B.]

          


          Note that our requirement that aA be non-zero ensures that the fraction is well-defined.


          This is, in principle, how we would measure the inertial mass of an object. We choose a "reference" object and define its mass mB as (say) 1 kilogram. Then we can measure the mass of any other object in the universe by colliding it with the reference object and measuring the accelerations.


          


          Gravitational mass


          Gravitational mass is the mass of an object measured using the effect of a gravitational field on the object.


          The concept of gravitational mass rests on Newton's law of gravitation. Let us suppose we have two objects A and B, separated by a distance |rAB|. The law of gravitation states that if A and B have gravitational masses MA and MB respectively, then each object exerts a gravitational force on the other, of magnitude


          
            	[image: |f| = {G M_A M_B \over |r_{AB}|^2}]

          


          where G is the universal gravitational constant. The above statement may be reformulated in the following way: if g is the acceleration of a reference mass at a given location in a gravitational field, then the gravitational force on an object with gravitational mass M is


          
            	[image: f = Mg. \,]

          


          This is the basis by which masses are determined by weighing. In simple bathroom scales, for example, the force f is proportional to the displacement of the spring beneath the weighing pan (see Hooke's law), and the scales are calibrated to take g into account, allowing the mass M to be read off. Note that a balance (see the subheading within Weighing scale) as used in the laboratory or the health club measures gravitational mass; only the spring scale measures weight.


          


          Equivalence of inertial and gravitational masses


          The equivalence of inertial and gravitational masses is sometimes referred to as the Galilean equivalence principle or weak equivalence principle. The most important consequence of this equivalence principle applies to freely falling objects. Suppose we have an object with inertial and gravitational masses m and M respectively. If the only force acting on the object comes from a gravitational field g, combining Newton's second law and the gravitational law yields the acceleration


          
            	[image: a = \frac{M}{m} g.]

          


          This says that the ratio of gravitational to inertial mass of any object is equal to some constant K if and only if all objects fall at the same rate in a given gravitational field. This phenomenon is referred to as the universality of free-fall. (In addition, the constant K can be taken to be 1 by defining our units appropriately.)


          The first experiments demonstrating the universality of free-fall were conducted by Galileo. It is commonly stated that Galileo obtained his results by dropping objects from the Leaning Tower of Pisa, but this is most likely apocryphal; actually, he performed his experiments with balls rolling down inclined planes. Increasingly precise experiments have been performed, such as those performed by Lornd Etvs, using the torsion balance pendulum, in 1889. As of 2008, no deviation from universality, and thus from Galilean equivalence, has ever been found, at least to the accuracy 1/1012. More precise experimental efforts are still being carried out.


          The universality of free-fall only applies to systems in which gravity is the only acting force. All other forces, especially friction and air resistance, must be absent or at least negligible. For example, if a hammer and a feather are dropped from the same height on Earth, the feather will take much longer to reach the ground; the feather is not really in free-fall because the force of air resistance upwards against the feather is comparable to the downward force of gravity. On the other hand, if the experiment is performed in a vacuum, in which there is no air resistance, the hammer and the feather should hit the ground at exactly the same time (assuming the acceleration of both objects towards each other, and of the ground towards both objects, for its own part, is negligible). This demonstration is easily done in a high-school laboratory, using two transparent tubes connected to a vacuum pump.


          A stronger version of the equivalence principle, known as the Einstein equivalence principle or the strong equivalence principle, lies at the heart of the general theory of relativity. Einstein's equivalence principle states that within sufficiently small regions of space-time, it is impossible to distinguish between a uniform acceleration and a uniform gravitational field. Thus, the theory postulates that inertial and gravitational masses are fundamentally the same thing.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mass"
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        Mass in B Minor


        
          

          The Mass in B minor ( BWV 232) is a musical setting (or more formally a missa tota) of the Latin Mass by Johann Sebastian Bach. Although parts of the Mass in B minor date to 1724, the whole was assembled in its present form in 1749, just before the composer's death in 1750.


          


          Background and context


          Bach did not give the work a title; instead, in the score the four parts of the Latin Mass are each given their own title page" Kyrie", " Gloria", "Symbolum Nicenum" (otherwise known as the " Credo"), and " Sanctus, Hosanna, Benedictus, Agnus Dei"and simply bundled together. Indeed, the different sections call for different numbers and arrangements of performers, giving rise to the theory that Bach did not ever expect the work to be performed in its entirety. On the other hand, the parts in the manuscript are numbered from 1 to 4, and Bach's usual closing formula (S.D.G = Soli Deo Gloria) is only found at the end of the Dona Nobis Pacem. In any case, the Mass presents a powerful and unified musical experience. Due to its lengthnearly two hours of musicit was never performed in its entirety as part of a church liturgy.


          Bach was a committed Lutheran, and to compose a Latin Mass of this magnitude, part of the traditional liturgy of the Roman Catholic Church, is only superficially odd. It must be remembered that the Lutheran Churches of his day frequently retained Latin masses. Martin Luther had admitted the Kyrie, Gloria in Excelsis, Nicene Creed, and Sanctus in the Lutheran revision of the traditional Roman Mass. Bach produced four short masses (comprising these two sections only) for liturgical use. In the Sanctus of Mass in B minor, Bach makes a small but significant change to the standard Catholic liturgical text. Whereas the traditional Catholic Mass has "holy Lord. . . heaven and earth are full of your glory [gloria tua]", Bach uses the Lutheran variant, "heaven and earth are full of his glory [gloria ejus]".


          


          Chronology


          
            [image: The first page of the "Credo".]

            
              The first page of the "Credo".
            

          


          According to Mellers, the chronology of the sections of the Mass is obscure.


          
            	The Sanctus was composed in 1724


            	The Kyrie and Gloria were composed in 1733, the former as a lament for the decease of Elector Augustus the Strong (who had died on 1 Feb 1733) and the latter to celebrate the accession of his successor the Saxon Elector and later Polish King Augustus III of Poland, who converted to Catholicism in order to ascend the throne of Poland. Bach presented these as a Missa with a set of parts (Kyrie plus Gloria, BWV 232a) to Augustus with a note dates 27th July 1733, in the hope of obtaining the title, "Electoral Saxon Court Composer", complaining that he had "innocently suffered one injury or another" in Leipzig. They were probably performed in 1733, perhaps at the Sophienkirche in Dresden, where Wilhelm Friedemann Bach had been organist since June, though not in the presence of their dedicatees. However in 1734, Bach performed a secular cantata dramma per musica in honour of Augustus in the presence of the King and Queen whose first movement was the same music as the Osanna


            	The Credo may have been written in 1732.


            	In 1747 or 1748 Bach copied out, in noble calligraphy, the whole score.

          


          Although only a few of the pieces in the work can be specifically identified as being reused from earlier music, some scholars such as Joshua Rifkin believe that the majority of the music was reused (primarily due to manuscript evidence and compositional models). The only exception to this is the opening 4 bars of the first Kyrie, and the Confiteor section of the Credo, which both contain erasures and corrections on the manuscript. Details of the parodied movements and their sources are listed in the movement listing.


          


          Status


          It is suggested that the piece belongs in the same category as the Art of Fugue as a summation of Bach's deep lifelong involvement in choral settings and theology. It is generally regarded as one of the supreme achievements of "classical" music. Alberto Basso summarises the work as follows: "The Mass in B minor is the consecration of a whole life: started in 1733 for 'diplomatic' reasons, it was finished in the very last years of Bach's life, when he had already gone blind. This monumental work is a synthesis of every stylistic and technical contribution the Cantor of Leipzig made to music. But it is also the most astounding spiritual encounter between the worlds of Catholic glorification and the Lutheran cult of the cross.". It has been described as "The Greatest Artwork of All Times and All People.". Even though it had never been performed, its importance was appreciated by some of Bach's greatest successors - by the beginning of the 19th century Forkel and Haydn possessed copies, and Beethoven made two attempts to acquire a score


          C. P. E. Bach made annotations and corrections to his father's manuscript of the Mass, while also adding emendations and revisions of his own. For this and other reasons, the Mass in B Minor poses a considerable challenge to prospective editors, and substantial variations can be noted in different editions. The manuscript is in the Staatsbibliothek zu Berlin


          


          Structure of the work


          The work consists of 27 sections.


          
            	I. Kyrie


            	
              
                	Kyrie eleison (1st). 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in B minor, marked Adagio, Largo, C time.


                	Christe eleison. Duet (soprano I,II) in D major with obbligato violins, marked Andante, C time.


                	Kyrie eleison (2nd). 4-part chorus (Soprano, Alto, Tenor, Bass) in F# minor, marked Allegro moderato, split C time ("alla breve").

              

            

          


          
            	II. Gloria


            	
              Note the 9 (trinitarian, 3 x 3) movements with the largely symmetrical structure, and Domine Deus in the centre.

              
                	Gloria in excelsis. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in D major, marked Vivace, 3/8 time. The music was reused as the opening chorus of Bach's Cantata BWV 191.


                	Et in terra pax. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in D major, marked Andante, C time. Again the music was reused as the opening chorus of BWV 191.


                	Laudamus te. Aria (soprano II) in A major with violin obbligato, marked Andante, C time.


                	Gratias agimus tibi. 4-part chorus (Soprano, Alto, Tenor, Bass) in D major, marked Allegro moderato, split C time. The music is a reworking of the second movement of Bach's Ratwechsel Cantata BWV 29.


                	Domine Deus. Duet (soprano I, tenor) in G major, marked Andante C time. The music is reused as the duet from Cantata BWV 191.


                	Qui tollis peccata mundi. 4-part chorus (Soprano II, Alto, Tenor, Bass) in B minor, marked Lento, 3/4 time. The chorus is a reworking of the first half of Cantata BWV 46.


                	Qui sedes ad dexteram Patris. Aria (alto) in B minor with oboe d'amore obbligato, marked Andante commodo, 6/8 time.


                	Quoniam tu solus sanctus. Aria (bass) in D major with corno da caccia obbligato, marked Andante lento, 3/4 time.


                	Cum Sancto Spiritu. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in D major, marked Vivace, 3/4 time. The music is reused as the closing chorus of BWV 191.

              

            

          


          
            	III. Symbolum Nicenum, or Credo


            	
              Note the 9 movements with the symmetrical structure, and the crucifixion at the centre.

              
                	Credo in unum Deum. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in A mixolydian, marked Moderato, split C time.


                	Patrem omnipotentem. 4-part chorus (Soprano, Alto, Tenor, Bass) in D major, marked Allegro, split C time. The music is a reworking of the opening chorus of Cantata BWV 171.


                	Et in unum Dominum. Duet (soprano I, alto) in G major, marked Andante, C time.


                	Et incarnatus est. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in B minor, marked Andante maestoso, 3/4 time.


                	Crucifixus. 4-part chorus (Soprano II, Alto, Tenor, Bass) in E minor, marked Grave, 3/2 time. The music is a reworking of the opening chorus of Cantata BWV 12.


                	Et resurrexit. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in D major, marked Allegro, 3/4 time.


                	Et in Spiritum Sanctum. Aria (bass) in A major with oboi d'amore obbligati, marked Andantino, 6/8 time.


                	Confiteor. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in F# minor, marked Moderato, Adagio, split C time.


                	Et expecto. 5-part chorus (Soprano I, II, Alto, Tenor, Bass) in D major, marked Vivace ed allegro, split C time. The music is a reworking of the second movement (chorus) of Bach's Ratwechsel cantata BWV 120.

              

            

          


          
            	IV. Sanctus, Hosanna, Benedictus, and Agnus Dei


            	
              
                	Sanctus. 6-part chorus (Soprano I, II, Alto I, II, Tenor, Bass) in D major, marked Largo, C time; Vivace, 3/8 time. Derived from an earlier, now lost, 3 soprano, 1 alto work written in 1724.


                	Hosanna. 8-part (double) chorus (Soprano I, II, Alto I, II, Tenor I, II, Bass I, II) in D major, marked Allegro, 3/8 time. A reworking of the opening chorus of BWV 215  although they may share a common lost model themselves.


                	Benedictus. Aria for tenor with flute obbligato in B minor, marked Andante, 3/4 time.


                	Hosanna (da capo). 8-part (double) chorus in D major as above.


                	Agnus Dei. Aria for alto in G minor with violin obbligato, marked Adagio, C time. Derives from an aria of a lost wedding cantata (1725) which Bach also re-used as the alto aria of his Ascension Oratorio (BWV 11) but as the two different surviving versions are markedly different, it is thought they share a common model.


                	Dona nobis pacem. 4-part chorus in D major, marked Moderato, split C time. The music is the same as "Gratias agimus tibi" from the "Gloria".

              

            

          


          


          Performances


          In 1786, thirty-six years after Bach's death, his son Carl Philipp Emanuel Bach performed the Symbolum Nicenum section (under the title "Credo") at a charity concert in Hamburg. Scholars believe the Mass was not performed in its entirety until the mid-19th century; according to Bach scholar John Butt, there is "no firm evidence of a complete performance before that of the Riedel-Verein in Leipzig in 1859".


          The Bach Choir of Bethlehem performed the American premiere of the complete Mass on March 27, 1900 in Bethlehem, Pennsylvania, though there is evidence that parts of the Mass had been performed in America as early as 1870.
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        Mass media


        
          

          
            	"Popular press" redirects here; note that the University of Wisconsin Press publishes under the imprint "The Popular Press".

          


          Mass media is a term used to denote a section of the media specifically envisioned and designed to reach a very large audience such as the population of a nation state. It was coined in the 1920s with the advent of nationwide radio networks, mass-circulation newspapers and magazines, although mass media (like books and manuscripts) were present centuries before the term became common. The term public media has a similar meaning: it is the sum of the public mass distributors of news and entertainment across media such as newspapers, television, radio, broadcasting, which may require union membership in some large markets such as Newspaper Guild, AFTRA, & text publishers. The concept of mass media is complicated in some internet media as now individuals have a means of potential exposure on a scale comparable to what was previously restricted to select group of mass media producers. These internet media can include:


          
            	television,


            	personal web pages,


            	message boards,


            	podcasts,


            	blogs and


            	video hosting services.

          


          The communications audience has been viewed by some commentators as forming a mass society with special characteristics, notably atomization or lack of social connections, which render it especially susceptible to the influence of modern mass-media techniques such as advertising and propaganda. The term "MSM" or "mainstream media" has been widely used in the blogosphere in discussion of the mass media and media bias.


          


          History


          Types of drama in numerous cultures were probably the first mass-media, going back into the Ancient World. The first dated printed book known is the " Diamond Sutra", printed in China in 868 AD, although it is clear that books were printed earlier. Movable clay type was invented in 1041 in China. However, due to the slow spread of literacy to the masses in China, and the relatively high cost of paper there, the earliest printed mass-medium was probably European popular prints from about 1400. Although these were produced in huge numbers, very few early examples survive, and even most known to be printed before about 1600 have not survived. Johannes Gutenberg printed the first book on a printing press with movable type in 1453. This invention transformed the way the world received printed materials, although books remained too expensive really to be called a mass-medium for at least a century after that.


          Newspapers developed around from 1612, with the first example in English in 1620 ; but they took until the nineteenth century to reach a mass-audience directly.


          During the 20th century, the growth of mass media was driven by technology that allowed the massive duplication of material. Physical duplication technologies such as printing, record pressing and film duplication allowed the duplication of books, newspapers and movies at low prices to huge audiences. Radio and television allowed the electronic duplication of information for the first time.


          Mass media had the economics of linear replication: a single work could make money proportional to the number of copies sold, and as volumes went up, units costs went down, increasing profit margins further. Vast fortunes were to be made in mass media. In a democratic society, independent media serve to educate the public/electorate about issues regarding government and corporate entities (see Media influence). Some consider the concentration of media ownership to be a grave threat to democracy.


          


          Timeline


          
            	c1400: Appearance of European popular prints.


            	1453: Johnannes Gutenberg uses his printing press to print the Bible, making books freely accessible to many people during the Renaissance.


            	1620: First newspaper (or coranto) in English.


            	1825: Nicphore Nipce takes the first permanent photograph.


            	1830: Telegraphy is independently developed in England and the United States.


            	1876: First telephone call made by Alexander Graham Bell.


            	1878: Thomas Alva Edison patents the phonograph.


            	1890: First juke box in San Francisco's Palais Royal Saloon.


            	1890: Telephone wires are installed in Manhattan.


            	1894: Thomas Edison patents the Kinetograph and Kinetoscope, which were invented in his laboratories by William Kennedy Laurie Dickson.


            	1895: Cinematograph invented by Auguste and Louis Lumiere, based on Edison's patented Kinetograph.


            	1896: Hollerith founds the Tabulating Machine Co. It will become IBM in 1924.


            	1897: Guglielmo Marconi patents the wireless telegraph.


            	1898: Loudspeaker is invented.


            	1902: Daily Nation is started in Kenya.


            	1906: The Story of the Kelly Gang from Australia is world's first feature length film.


            	1909: RMS Republic, a palatial White Star passenger liner, uses the Marconi Wireless for a distress at sea. She had been in a collision. This is the first "breaking news" mass media event.


            	1912: Air mail begins.


            	1913: Edison transfers from cylinder recordings to more easily reproducible discs.


            	1913: The portable phonograph is manufactured.


            	1915: Radiotelephone carries voice from Virginia to the Eiffel Tower.


            	1916: Tunable radios invented.


            	1919: Short-wave radio is invented.


            	1920: KDKA-AM in Pittsburgh, United States, becoming the world's first commercial radio station.


            	1922: BBC is formed and broadcasting to London.


            	1924: KDKA created a short-wave radio transmitter.


            	1925: BBC broadcasting to the majority of the UK.


            	1926: NBC is formed.


            	1927: The Jazz Singer: The first motion picture with sounds debuts.


            	1927: Philo Jason Farnsworth debuts the first electronic television system.


            	1928: The Teletype was introduced.


            	1933: Edward Armstrong invents FM Radio.


            	1935: First telephone call made around the world.


            	1936: BBC opened world's first regular (then defined as at least 200 lines) high definition television service.


            	1938: The War of the Worlds is broadcast on October 30, causing mass hysteria.


            	1939: Western Union introduces coast-to-coast fax service.


            	1939: Regular electronic television broadcasts begin in the US.


            	1939: The wire recorder is invented in the US.


            	1940: The first commercial television station, WNBT (now WNBC-TV)/New York signs on the air.


            	1948: Cable television becomes available in the US.


            	1951: The first colour televisions go on sale.


            	1957: Sputnik is launched and sends back signals from near earth orbit.


            	1959: Xerox makes the first copier.


            	1960: Echo I, a US balloon in orbit, reflects radio signals to Earth.


            	1962: Telstar satellite transmits an image across the Atlantic.


            	1963: Audio cassette is invented in the Netherlands by Philips for use as a dictation machine media.


            	1963: Martin Luther King gives "I have a dream" speech.


            	1965: Vietnam War becomes first war to be televised.


            	1967: Newspapers, magazines start to digitize production.


            	1968: The Philips C-Cassette is introduced as a music recording cassette


            	1969: Man's first landing on the moon is broadcast to 600 million people around the globe.


            	1970s: ARPANET, progenitor to the internet developed.


            	1971: Intel debuts the microprocessor.


            	1972: Pong becomes the first video game to win widespread popularity.


            	1973: The first home video cassette recorder is introduced by Philips in Europe.


            	1975: The MITS Altair 8800 becomes the first pre-assembled desktop computer available on the market.


            	1976: JVC introduces VHS videotape - becomes the standard consumer format in the 1980s & 1990s.


            	1979: First mobile phone service is commercially launched by NTT in Japan, ESPN is launched in the USA.


            	1980: CNN launches in the USA.


            	1980: New York Times, Wall Street Journal, Dow Jones put news database online.


            	1981: The IBM PC is introduced on 12 August. MTV launches in the USA


            	1982: Philips and Sony put the Compact Disc on the Japanese market. It arrives on the US market early the following year.


            	1984: Apple Macintosh is introduced.


            	1985: CD-ROMs begin to be sold. First laptop computer introduced by Toshiba in Japan. Pay-per-view channels open for business.


            	1987: Japanese Digital Audio Tape technology arrives both in the United States and in Western Europe.


            	1991: World Wide Web (WWW) publicly released by Tim Berners-Lee at CERN.


            	1993: CERN announces that the WWW will be free for anyone to use. First advertisements appear on the internet


            	1994: Mosaic became the first popular World Wide Web browser because of the graphical interface.


            	1996: First DVD players and discs are available in Japan. Twister is the first film on DVD.


            	1997: The Nokia Communicator smartphone is launched in Finland, is world's first fully internet capable mobile phone and offers full email on a phone


            	1998: First downloadable content for mobile phones appears in Finland with advent of ringing tone.


            	1999: Napster contributes to the popularization of MP3. First mobile internet service provider NTT DoCoMo's i-Mode launches in Japan.


            	2000: First advertising appears on mobile phones in Finland. First cameraphones launced by J-Phone in Japan.


            	2001: The news coverage of 9/11 shown all around the world live broadcasting to many. The Blackberry launches in Canada. First video content for mobile launches with MainosTV3 news in Finland.


            	2004: Howard Dean is the first Presidential candidate to create a blog. Citizen Journalism invented in South Korea by Ohmy News.


            	2005: Media forms begin to converge. First mobile broadcast TV service goes live on TU Media in South Korea. First news ticker feed appears on mobile phone idle screen in Japan.


            	2006: Public meeting to help define "natural" label.

          


          


          Purposes


          Mass media can be used for various purposes:


          
            	Advocacy, both for business and social concerns. This can include advertising, marketing, propaganda, public relations, and political communication.


            	Enrichment and education.


            	Entertainment, traditionally through performances of acting, music, and sports, along with light reading; since the late 20th century also through video and computer games.


            	Public service announcements.

          


          Journalism


          Journalism is a discipline of collecting, analyzing, verifying, and presenting information regarding current events, trends, issues and people. Those who practice journalism are known as journalists.


          News-oriented journalism is sometimes described as the "first rough draft of history" (attributed to Phil Graham), because journalists often record important events, producing news articles on short deadlines. While under pressure to be first with their stories, news media organizations usually edit and proofread their reports prior to publication, adhering to each organization's standards of accuracy, quality and style. Many news organizations claim proud traditions of holding government officials and institutions accountable to the public, while media critics have raised questions about holding the press itself accountable.


          


          Public relations


          Public relations is the art and science of managing communication between an organization and its key publics to build, manage and sustain its positive image. Examples include:


          
            	Corporations use marketing public relations (MPR) to convey information about the products they manufacture or services they provide to potential customers to support their direct sales efforts. Typically, they support sales in the short and long term, establishing and burnishing the corporation's branding for a strong, ongoing market.


            	Corporations also use public-relations as a vehicle to reach legislators and other politicians, seeking favorable tax, regulatory, and other treatment, and they may use public relations to portray themselves as enlightened employers, in support of human-resources recruiting programs.


            	Non-profit organizations, including schools and universities, hospitals, and human and social service agencies, use public relations in support of awareness programs, fund-raising programs, staff recruiting, and to increase patronage of their services.


            	Politicians use public relations to attract votes and raise money, and, when successful at the ballot box, to promote and defend their service in office, with an eye to the next election or, at careers end, to their legacy.

          


          


          Citizen Journalism


          In 2004 in South Korea citizen journalism was invented, with the launch of Ohmy News online daily newspaper. Today Ohmy News gets over 90% of its content from citizen journalists, has over 51,000 registered citizens as journalists, and has become one of South Korea's best read and most trusted news sources. Citizen Journalism news services have been introduced in over a dozen other countries.


          


          Forms


          Electronic media and print media include:


          
            	Broadcasting, in the narrow sense, for radio and television.


            	Various types of discs or tapes. In the 20th century, these were mainly used for music. Video and computer uses followed.


            	Film, most often used for entertainment, but also for documentaries.


            	Internet, which has many uses and presents both opportunities and challenges. Blogs and podcasts, such as news, music, pre-recorded speech and video)


            	Publishing, in the narrow sense, meaning on paper, mainly via books, magazines, and newspapers.


            	Video games, which have developed into a mass form of media since cutting-edge devices such as the PlayStation 3, XBox 360, and Wii broadened their use.


            	Mobile phones, often called the 7th Mass Media, used for rapid breaking news, short clips of entertainment like jokes, horoscopes, alerts, games, music, and advertising

          


          - Media Dost is a first of its kind website for persons related to Entertainment industry. You can find profiles of artists, directors, music directors, singers, cameraman and all other persons working for entertainment industry.


          


          Audio recording and reproduction


          Sound recording and reproduction is the electrical or mechanical re-creation and/or amplification of sound, often as music. This involves the use of audio equipment such as microphones, recording devices and loudspeakers. From early beginnings with the invention of the phonograph using purely mechanical techniques, the field has advanced with the invention of electrical recording, the mass production of the 78 record, the magnetic wire recorder followed by the tape recorder, the vinyl LP record. The invention of the compact cassette in the 1960s, followed by Sony's Walkman, gave a major boost to the mass distribution of music recordings, and the invention of digital recording and the compact disc in 1983 brought massive improvements in ruggedness and quality. The most recent developments have been in digital audio players.


          An album is a collection of related audio tracks, released together to the public, usually commercially.


          The term record album originated from the fact that 78 RPM Phonograph disc records were kept together in a book resembling a photo album. The first collection of records to be called an "album" was Tchaikovsky's Nutcracker Suite, release in April 1909 as a four-disc set by Odeon records. It retailed for 16 shillings  about 15 in modern currency.


          A music video (also promo) is a short film or video that accompanies a complete piece of music, most commonly a song. Modern music videos were primarily made and used as a marketing device intended to promote the sale of music recordings. Although the origins of music videos go back much further, they came into their own in the 1980s, when Music Television's format was based around them. In the 1980s, the term "rock video" was often used to describe this form of entertainment, although the term has fallen into disuse.


          Music videos can accommodate all styles of filmmaking, including animation, live action films, documentaries, and non-narrative, abstract film.


          


          Broadcasting


          Broadcasting is the distribution of audio and/or video signals (programs) to a number of recipients ("listeners" or "viewers") that belong to a large group. This group may be the public in general, or a relatively large audience within the public. Thus, an Internet channel may distribute text or music world-wide, while a public address system in (for example) a workplace may broadcast very limited ad hoc soundbites to a small population within its range.


          The sequencing of content in a broadcast is called a schedule. With all technological endeavours a number of technical terms and slang are developed please see the list of broadcasting terms for a glossary of terms used.


          Television and radio programs are distributed through radio broadcasting over frequency bands that are highly regulated by the Federal Communications Commission. Such regulation includes determination of the width of the bands, range, licencing, types of receivers and transmitters used, and acceptable content.


          Cable programs are often broadcast simultaneously with radio and television programs, but have a more limited audience. By coding signals and having decoding equipment in homes, cable also enables subscription-based channels and pay-per-view services.


          A broadcasting organisation may broadcast several programs at the same time, through several channels ( frequencies), for example BBC One and Two. On the other hand, two or more organisations may share a channel and each use it during a fixed part of the day. Digital radio and digital television may also transmit multiplexed programming, with several channels compressed into one ensemble.


          When broadcasting is done via the Internet the term webcasting is often used. In 2004 a new phenomenon occurred when a number of technologies combined to produce podcasting. Podcasting is an asynchronous broadcast/narrowcast medium, with one of the main proponents being Adam Curry and his associates the Podshow.


          Broadcasting forms a very large segment of the mass media. Broadcasting to a very narrow range of audience is called narrowcasting. The term "broadcast" was coined by early radio engineers from the midwestern United States.


          


          Film


          Film is a term that encompasses motion pictures as individual projects, as well as the field in general. The origin of the name comes from the fact that photographic film (also called filmstock) has historically been the primary medium for recording and displaying motion pictures. Many other terms exist  motion pictures (or just pictures and "picture"), the silver screen, photoplays, the cinema, picture shows, flicks  and commonly movies.


          Films are produced by recording people and objects with cameras, or by creating them using animation techniques and/or special effects. They comprise a series of individual frames, but when these images are shown rapidly in succession, the illusion of motion is given to the viewer. Flickering between frames is not seen due to an effect known as persistence of vision  whereby the eye retains a visual image for a fraction of a second after the source has been removed. Also of relevance is what causes the perception of motion; a psychological effect identified as beta movement.


          Film is considered by many to be an important art form; films entertain, educate, enlighten and inspire audiences. Any film can become a worldwide attraction, especially with the addition of dubbing or subtitles that translate the film message. Films are also artifacts created by specific cultures, which reflect those cultures, and, in turn, affect them.


          


          Internet


          The Internet (also known simply as "the Net" or "the Web") can be briefly understood as "a network of networks". Specifically, it is the worldwide, publicly accessible network of interconnected computer networks that transmit data by packet switching using the standard Internet Protocol (IP). It consists of millions of smaller domestic, academic, business, and governmental networks, which together carry various information and services, such as electronic mail, online chat, file transfer, and the interlinked Web pages and other documents of the World Wide Web.


          Contrary to some common usage, the Internet and the World Wide Web are not synonymous: the Internet is a collection of interconnected computer networks, linked by copper wires, fibre-optic cables, wireless connections etc.; the Web is a collection of interconnected documents, linked by hyperlinks and URLs. The World Wide Web is accessible via the Internet, along with many other services including e-mail, file sharing and others described below.


          Toward the end of the 20th century, the advent of the World Wide Web marked the first era in which any individual could have a means of exposure on a scale comparable to that of mass media. For the first time, anyone with a web site can address a global audience, although serving to high levels of web traffic is still relatively expensive. It is possible that the rise of peer-to-peer technologies may have begun the process of making the cost of bandwidth manageable. Although a vast amount of information, imagery, and commentary (i.e. "content") has been made available, it is often difficult to determine the authenticity and reliability of information contained in web pages (in many cases, self-published). The invention of the Internet has also allowed breaking news stories to reach around the globe within minutes. This rapid growth of instantaneous, decentralized communication is often deemed likely to change mass media and its relationship to society.


          "Cross-media" means the idea of distributing the same message through different media channels. A similar idea is expressed in the news industry as "convergence". Many authors understand cross-media publishing to be the ability to publish in both print and on the web without manual conversion effort. An increasing number of wireless devices with mutually incompatible data and screen formats make it even more difficult to achieve the objective create once, publish many.


          The internet is quickly becoming the centre of mass media. Everything is becoming accessible via the internet. Instead of picking up a newspaper, or watching the 10 o'clock news, people will log onto the internet to get the news they want, when they want it. Many workers listen to the radio through the internet while sitting at their desk. Games are played through the internet. The Internet and Education: Findings of the Pew Internet & American Life Project Even the education system relies on the internet.Teachers can contact the entire class by sending one e-mail. They have web pages where students can get another copy of the class outline or assignments. Some classes even have class blogs where students must post weekly, and are graded on their contributions. The internet thus far has become an extremely dominant form of media.


          


          Blogs (Web Logs)


          Blogging has become a huge form of media, popular through the internet. A blog is a website, usually maintained by an individual, with regular entries of commentary, descriptions of events, or other material such as graphics or video. Entries are commonly displayed in reverse chronological order. Many blogs provide commentary or news on a particular subject; others function as more personal online diaries. A typical blog combines text, images, and links to other blogs, web pages, and other media related to its topic. The ability for readers to leave comments in an interactive format is an important part of many blogs. Most blogs are primarily textual, although some focus on art (artlog), photographs (photoblog), sketchblog, videos (vlog), music (MP3 blog), audio (podcasting) are part of a wider network of social media. Micro-blogging is another type of blogging which consists of blogs with very short posts.


          


          RSS feeds


          RSS is a format for syndicating news and the content of news-like sites, including major news sites like Wired, news-oriented community sites like Slashdot, and personal blogs. It is a family of Web feed formats used to publish frequently updated content such as blog entries, news headlines, and podcasts. An RSS document (which is called a "feed" or "web feed" or "channel") contains either a summary of content from an associated web site or the full text. RSS makes it possible for people to keep up with web sites in an automated manner that can be piped into special programs or filtered displays.


          


          Podcast


          A podcast is a series of digital-media files which are distributed over the Internet using syndication feeds for playback on portable media players and computers. The term podcast, like broadcast, can refer either to the series of content itself or to the method by which it is syndicated; the latter is also called podcasting. The host or author of a podcast is often called a podcaster.


          


          Mobile


          Mobile phones were introduced in Japan in 1997 but became a mass media only in 1998 when the first downloadable ringing tones were introduced in Finland. Soon most forms of media content were introduced on mobile phones, and today the total value of media consumed on mobile towers over that of internet content, and was worth over 31 billion dollars in 2007 (source Informa). The mobile media content includes over 8 billion dollars worth of mobile music (ringing tones, ringback tones, truetones, MP3 files, karaoke, music videos, music streaming services etc); over 5 billion dollars worth of mobile gaming; and various news, entertainment and advertising services. In Japan mobile phone books are so popular that five of the ten best-selling printed books were originally released as mobile phone books.


          Similar to the internet, mobile is also an interactive media, but has far wider reach, with 3.3 billion mobile phone users at the end of 2007 to 1.3 billion internet users (source ITU). Like email on the internet, the top application on mobile is also a personal messaging service, but SMS text messaging is used by over 2.4 billion people. Practically all internet services and applications exist or have similar cousins on mobile, from search to multiplayer games to virtual worlds to blogs. Mobile has several unique benefits which many mobile media pundits claim make mobile a more powerful media than either TV or the internet, starting with mobile being permanently carried and always connected. Mobile has the best audience accuracy and is the only mass media with a built-in payment channel available to every user without any credit cards or paypal accounts or even an age limit. Mobile is often called the 7th Mass Media and either the fourth screen (if counting cinema, TV and PC screens) or the third screen (counting only TV and PC).


          


          Publishing


          Publishing is the industry concerned with the production of literature or information  the activity of making information available for public view. In some cases, authors may be their own publishers.


          Traditionally, the term refers to the distribution of printed works such as books and newspapers. With the advent of digital information systems and the Internet, the scope of publishing has expanded to include websites, blogs, and the like.


          As a business, publishing includes the development, marketing, production, and distribution of newspapers, magazines, books, literary works, musical works, software, other works dealing with information.


          Publication is also important as a legal concept; (1) as the process of giving formal notice to the world of a significant intention, for example, to marry or enter bankruptcy, and; (2) as the essential precondition of being able to claim defamation; that is, the alleged libel must have been published.


          


          Book
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          A book is a collection of sheets of paper, parchment or other material with a piece of text written on them, bound together along one edge within covers. A book is also a literary work or a main division of such a work. A book produced in electronic format is known as an e-book.


          In library and information science, a book is called a monograph to distinguish it from serial publications such as magazines, journals or newspapers.


          Publishers may produce low-cost, pre-proof editions known as galleys or 'bound proofs' for promotional purposes, such as generating reviews in advance of publication. Galleys are usually made as cheaply as possible, since they are not intended for sale.


          


          Magazine


          A magazine is a periodical publication containing a variety of articles, generally financed by advertising and/or purchase by readers.


          Magazines are typically published weekly, biweekly, monthly, bimonthly or quarterly, with a date on the cover that is in advance of the date it is actually published. They are often printed in colour on coated paper, and are bound with a soft cover.


          Magazines fall into two broad categories: consumer magazines and business magazines. In practice, magazines are a subset of periodicals, distinct from those periodicals produced by scientific, artistic, academic or special interest publishers which are subscription-only, more expensive, narrowly limited in circulation, and often have little or no advertising.


          Magazines can be classified as:


          
            	General interest magazines (e.g. Frontline, India Today, The Week, etc)


            	Special interest magazines (women's, sports, business, scuba diving, etc)

          


          


          Newspaper
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          A newspaper is a publication containing news and information and advertising, usually printed on low-cost paper called newsprint. It may be general or special interest, most often published daily or weekly. The first printed newspaper was published in 1605, and the form has thrived even in the face of competition from technologies such as radio and television. Recent developments on the Internet are posing major threats to its business model, however. Paid circulation is declining in most countries, and advertising revenue, which makes up the bulk of a newspaper's income, is shifting from print to online; some commentators, nevertheless, point out that historically new media such as radio and television did not entirely supplant existing.


          


          Software publishing


          A software publisher is a publishing company in the software industry between the developer and the distributor. In some companies, two or all three of these roles may be combined (and indeed, may reside in a single person, especially in the case of shareware).


          Software publishers often license software from developers with specific limitations, such as a time limit or geographical region. The terms of licensing vary enormously, and are typically secret.


          Developers may use publishers to reach larger or foreign markets, or to avoid focussing on marketing. Or publishers may use developers to create software to meet a market need that the publisher has identified.


          Video games


          A video game is a computer-controlled game where a video display such as a monitor or television is the primary feedback device. The term "computer game" also includes games which display only text (and which can therefore theoretically be played on a teletypewriter) or which use other methods, such as sound or vibration, as their primary feedback device, but there are very few new games in these categories. There always must also be some sort of input device, usually in the form of button/joystick combinations (on arcade games), a keyboard & mouse/ trackball combination (computer games), or a controller ( console games), or a combination of any of the above. Also, more esoteric devices have been used for input. Usually there are rules and goals, but in more open-ended games the player may be free to do whatever they like within the confines of the virtual universe.


          In common usage, a "computer game" or a " PC game" refers to a game that is played on a personal computer. " Console game" refers to one that is played on a device specifically designed for the use of such, while interfacing with a standard television set. " Arcade game" refers to a game designed to be played in an establishment in which patrons pay to play on a per-use basis. "Video game" (or "videogame") has evolved into a catchall phrase that encompasses the aforementioned along with any game made for any other device, including, but not limited to, mobile phones, PDAs, advanced calculators, etc.


          Non-mass or "personal" media (point-to-point and person-to-person communication) include:


          
            	Speech


            	Gestures


            	Telephony


            	Postal mail


            	Some uses of the Internet


            	Some Interactive media
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          Massospondylus (pronounced /ˌmsoʊˈspɒndɨləs/, from Greek, meaning "elongated vertebra") is a genus of prosauropod dinosaur from the early Jurassic Period ( Hettangian to Pliensbachian ages, ca. 200183 million years ago). It was described by Sir Richard Owen in 1854 from remains found in South Africa, and is thus one of the first dinosaurs to have been named. Fossils have since been found in Lesotho, Zimbabwe, and other parts of South Africa. Further material from Arizona's Kayenta Formation, India, and Argentina has been assigned to this genus, but may not belong to Massospondylus.


          The type, and only universally recognized species, is M. carinatus, although six other species have been named during the past 150 years. Prosauropod systematics have undergone numerous revisions during the last several years, and many scientists disagree where exactly Massospondylus lies on the dinosaur evolutionary tree. The family name Massospondylidae was once coined for the genus, but because knowledge of prosauropod relationships is in a state of flux, it is unclear which other dinosaursif anybelong in a natural grouping of massospondylids; several 2007 papers support the family's validity.


          Although Massospondylus was long depicted as quadrupedal, a 2007 study found it to be bipedal. It was probably a plant eater (herbivore), although it is speculated that the prosauropods may have been omnivorous. This animal, 46 meters (1320 ft) long, had a long neck and tail, with a small head and slender body. On each of its forefeet, it bore a sharp thumb claw that was used in defense or feeding. Recent studies indicate Massospondylus grew steadily throughout its lifespan, possessed air sacs similar to those of birds, and may have cared for its young.


          


          Description


          Massospondylus was a mid-sized prosauropod that was around 4meters (13ft) in length and weighed approximately 135kilograms (300lb), although a few sources have estimated its length at up to 6meters (20ft). Although long assumed to have been quadrupedal, a 2007 anatomical study of the forelimbs has questioned this, arguing that their range of motion precluded effective habitual quadrupedal gait. The study also ruled out the possibility of "knuckle-walking" and other forms of locomotion that would avoid the issue of the limited ability of Massospondylus to pronate its hands. Although its mass suggests a quadrupedal nature, it would have been restricted to its hind legs for locomotion.
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          Massospondylus was a typical prosauropod in most other respects. It possessed a slender body and long neck, with around nine long cervical (neck) vertebrae, 13 dorsal (back) vertebrae, three sacral (hip) vertebrae, and at least 40 caudal (tail) vertebrae. The pubis faced forward, as with most saurischians. It had a slighter build than that of Plateosaurus, an otherwise similar prosauropod dinosaur. A recent discovery shows that Massospondylus possessed well-developed clavicles, joined in a furcula-like arrangement, suggesting both that it had immobile shoulder blades and that clavicles were not rudimentary and nonfunctional in those dinosaurs that did not have true furculae. This discovery also indicates that the furcula of birds is derived from clavicles.


          Like Plateosaurus, it had five digits on each foot, with a large thumb claw used for feeding or defense against predators. The fourth and fifth digits of the forepaws were tiny, giving the forepaws a lopsided look. The 2007 study indicated that Massospondylus held its manus (hands) in a semi-supinated ("prayer-like") orientation, with the palmar surfaces facing one another; the wrist was never found rotated in articulated (still-connected) fossil specimens.
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          The small head of Massospondylus was approximately half the length of the femur. Numerous openings, or fenestrae, in the skull reduced its weight and provided space for muscle attachment and sensory organs. These fenestrae were present in pairs, one on each side of the skull. At the front of the skull were two large, elliptical nares. The orbits were proportionally larger in Massospondylus than in related genera such as Plateosaurus. The antorbital fenestrae, smaller than those seen in Plateosaurus, were situated between the eyes and the nose. At the rear of the skull were two more pairs of temporal fenestrae: the lateral temporal fenestrae immediately behind the eye sockets and the supratemporal fenestrae on top of the skull. Small fenestrae also penetrated each mandible. The shape of the skull is traditionally restored as wider and shorter than that of Plateosaurus, but this appearance may be due just to differential crushing experienced by the various specimens. Some features of the skull are variable between individuals; for example, the thickness of the upper border of the orbit and the height of the posterior maxilla. These differences may be due to sexual dimorphism or individual variation.


          As with other prosauropods, it has been proposed that Massospondylus had cheeks. This theory was proposed because there are a few large holes for blood vessels on the surfaces of the jaw bones, unlike the numerous small holes present on the jaws of cheekless reptiles. The cheeks would have prevented food from spilling out when Massospondylus ate. Crompton and Attridge (1986) described skulls of Massospondylus as possessing pronounced overbites and suggested the presence of a horny beak on the tip of the lower jaw to make up the difference in length and account for tooth wear on the teeth at the tip of the snout. However, this was later shown to be a misinterpretation based on crushing in a top-bottom plane. Skulls not crushed in this orientation do not show an overbite. There also seems to be some variation of tooth morphology based on the position of teeth in the jaw, although this is not as pronounced as the specialization of teeth in Heterodontosaurus. Teeth closer to the front of the snout had round cross-sections and tapered to points, unlike the back teeth, which were spatulate and had oval cross-sections.


          


          Discovery


          The first fossils of Massospondylus were described by paleontologist Sir Richard Owen in 1854, the name having been derived from the Greek terms masson/ά 'longer' and sphondylos/ 'vertebra'. These fossils were found in 1853 by J. M. Orpen in the Upper Elliot Formation at Harrismith, South Africa. Included among the remains were vertebrae from the neck, back, and tail; a shoulder blade; a humerus; a partial pelvis; a femur; a tibia; and bones of the hands and feet. The original holotype material was part of the Royal College of Surgeons collection in London and was destroyed in World War II; only casts remain. Possible Massospondylus remains have been found in the Upper Elliot Formation, the Clarens Formation, and the Bushveld Sandstone of South Africa and Lesotho; the Forest Sandstone and the Upper Karroo Sandstone of Zimbabwe; the Caon del Colorado Formation or El Tranquilo Formation of Argentina; and the Kayenta Formation of Arizona. These remains consist of at least 80 partial skeletons and four skulls, representing both juveniles and adults.


          The reports of Massospondylus from Argentina include several partial skeletons, including at least one skull, from the Lower Jurassic Caon del Colorado Formation of San Juan, Argentina. The report of Massospondylus from Arizona's Kayenta Formation is based on a skull described in 1985. The skull of the Kayenta specimen from Arizona is 25% larger than the largest skull from any African specimen. The Kayenta specimen possesses four teeth in the premaxilla and sixteen in the maxilla. Uniquely among dinosaurs, it also had tiny, one millimeter-(0.04 in-) long palatal teeth. Recent restudy of African Massospondylus skulls, however, indicates that the Kayenta specimen does not pertain to Massospondylus.


          


          Species


          Many species have been named, although most are no longer considered valid. M. carinatus, named by Richard Owen, is the type species. Other named species include: M. browni ( Seeley, 1895), M. harriesi ( Broom 1911), M. hislopi ( Lydekker, 1890), M. huenei (Cooper, 1981), M. rawesi (Lydekker, 1890), and M. schwarzi ( Haughton, 1924).


          M. browni, M. harriesi, and M. schwarzi were all found in the Upper Elliot Formation of Cape Province, South Africa. All three are based on fragmentary material, and were regarded as indeterminate in the most recent review. M. browni is based on two cervical, two back, and three caudal vertebrae and miscellaneous hind limb elements. M. harriesi is known from a forelimb. M. schwarzi is known from an incomplete hind limb and sacrum. M. hislopi and M. rawesi were named from fossils found in India. M. hislopi is based on vertebrae from the Upper Triassic Maleri Formation of Andhra Pradesh, whereas M. rawesi is based on a tooth from the Upper Cretaceous Takli Formation of Maharashtra. M. hislopi was tentatively retained as an indeterminate sauropodomorph in the latest review, but M. rawesi may be a theropod or nondinosaur. M. huenei is a combination derived by Cooper for Lufengosaurus huenei, as he considered Lufengosaurus and Massospondylus to be synonyms. This synonymy is no longer accepted.


          


          Dubious names


          Several dinosaurs are often considered synonymous with Massospondylus. These include Aristosaurus, Dromicosaurus, Gryponyx, Hortalotarsus, Leptospondylus, and Pachyspondylus, which are dubious names of little scientific value. Hortalotarsus skirtopodus was named by Harry Seeley in 1894. The fossils consist of partial leg bones. The following year, Richard Owen named a few fossil vertebrae Leptospondylus capensis and Pachyspondylus orpenii. These fragmentary fossils were later destroyed in World War II. Aristosaurus erectus was named by E.C.N. van Hoepen in 1920 based on a nearly complete skeleton. Hoepen also named Dromicosaurus gracilis, which consisted of a partial skeleton. Gryponyx taylori was named by Sidney H. Haughton in 1924. It consists of hip bones. All of the above fossils come from the Hettangian or Sinemurian faunal stages of South Africa, where Massospondylus has been found. Under the rules of zoological nomenclature, these names are junior synonyms. They were named after Massospondylus was described in a scientific paper; the name Massospondylus thus takes priority.
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          Massospondylus is a prosauropod, a grouping of early saurischian dinosaurs that lived during the Triassic and Jurassic, but which had died out by the end of the Jurassic. Other members of the group include Plateosaurus, Yunnanosaurus, and Riojasaurus. Basal sauropodomorph systematics continue to undergo revision, and many genera once considered classic prosauropods have recently been removed from the group in phylogenetic nomenclature, on the grounds that their inclusion would not constitute a clade (a natural grouping containing all descendants of a single common ancestor). Exactly which animals constitute a monophyletic (natural grouping) of prosauropods is unclear. Yates and Kitching (2003) published a clade consisting of Riojasaurus, Plateosaurus, Coloradisaurus, Massospondylus, and Lufengosaurus. Galton and Upchurch (2004) included Ammosaurus, Anchisaurus, Azendohsaurus, Camelotia, Coloradisaurus, Euskelosaurus, Jingshanosaurus, Lessemsaurus, Lufengosaurus, Massospondylus, Melanorosaurus, Mussaurus, Plateosaurus, Riojasaurus, Ruehleia, Saturnalia, Sellosaurus, Thecodontosaurus, Yimenosaurus and Yunnanosaurus in a monophyletic Prosauropoda. Wilson (2005) considered Massospondylus, Jingshanosaurus, Plateosaurus, and Lufengosaurus a natural group, with Blikanasaurus and Antetonitrus possible sauropods. Bonnan and Yates (2007) considered Camelotia, Blikanasaurus and Melanorosaurus possible sauropods. Yates (2007) placed Antetonitrus, Melanorosaurus, and Blikanasaurus as basal sauropods and declined to use the term Prosauropoda, as he considered it synonymous with Plateosauridae. However, he did not rule out the possibility that a small group of prosauropods consisting of Plateosaurus, Riojasaurus, Massospondylus and their closest kin were monophyletic.


          Massospondylus is the type genus of the proposed family Massospondylidae, to which it gives its name. The Massospondylidae family may also include Yunnanosaurus, although Lu et al. (2007) placed Yunnanosaurus in its own family. Yates (2007) considered Massospondylus, Coloradisaurus, and Lufengosaurus massospondylids, with Yunnanosaurus in Anchisauria. Smith and Pol (2007) also found a Massospondylidae in their phylogenetic analysis, including Massospondylus, Coloradisaurus, and Lufengosaurus, as well as their new genus, Glacialisaurus.


          


          Paleoecology


          The faunas and floras of the Early Jurassic were similar worldwide, with conifers adapted for hot weather becoming the common plants, and prosauropods and basal theropods the main constituents of a worldwide dinosaur fauna. The environment of early Jurassic southern Africa has been described as a desert. African Massospondylus was a contemporary of early crocodylomorphs; tritylodontid and trithelodontid therapsids; morganucodontid mammals; and dinosaurs including the small theropod Megapnosaurus rhodesiensis; a species of Melanorosaurus (M. thabanensis); and several genera of early ornithischians, such as Lesothosaurus and the heterodontosaurids Abrictosaurus, Heterodontosaurus, and Lycorhinus.


          It is not clear which carnivores may have preyed on Massospondylus. Most of the theropods which have been discovered in rocks of Early Jurassic age in southern Africa, such as Megapnosaurus, were smaller than mid-sized prosauropods like Massospondylus. These smaller predators have been postulated as using fast slashing attacks to wear down prosauropods, which could have defended themselves with their large hand and foot claws. The 6-meter-(20ft-) long carnivorous theropod Dracovenator lived during the same period (Hettangian to Sinemurian stages) as Massospondylus and has also been found in the Elliot Formation of South Africa.


          


          Paleobiology


          As with all dinosaurs, much of the biology of Massospondylus, including its behaviour, coloration, and physiology, remains unknown. However, recent studies have allowed for informed speculation on subjects such as growth patterns, diet, posture, reproduction, and respiration.


          A 2007 study suggested that Massospondylus may have used its short arms in defense from predators ("defensive swats"), in intraspecies combat, or in feeding, although its arms were too short to reach its mouth. Scientists speculate that Massospondylus could have used its large pollex (thumb) claw in combat or to strip plant material from trees.


          


          Growth


          A 2005 study indicated that Massospondylus' sister taxon, Plateosaurus, exhibited growth patterns affected by environmental factors. The study indicated that when food was plentiful, or when the climate was favorable, Plateosaurus exhibited accelerated growth. This pattern of growth is called "developmental plasticity". It is unseen in other dinosaurs, including Massospondylus, despite the close relationship between Plateosaurus and Massospondylus. The study indicated that Massospondylus grew along a specific growth trajectory with little variation in the growth rate and ultimate size of an individual. Another study indicated that Massospondylus grew at a maximum rate of 34.6kg (76.3lb) per year and was still growing at around 15 years of age.


          


          Diet


          Prosauropods such as Massospondylus may have been herbivorous or omnivorous. As recently as the 1980s, paleontologists debated the possibility of carnivory in prosauropods. However, the hypothesis of carnivorous prosauropods has been discredited, and all recent studies favour a herbivorous or omnivorous lifestyle for these animals. Galton and Upchurch (2004) found that cranial characteristics (such as jaw articulation) of most prosauropods are closer to those of herbivorous reptiles than those of carnivorous ones, and the shape of the tooth crown is similar to those of modern herbivorous or omnivorous iguanas. The maximum width of the crown was greater than that of the root, resulting in a cutting edge similar to those of extant herbivorous or omnivorous reptiles. Barrett (2000) proposed that prosauropods supplemented their herbivorous diets with small prey or carrion. Gastroliths (gizzard stones) have been found in association with Massospondylus fossils, indicating Massospondylus swallowed stones to aid in digestion.


          


          Reproduction
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          In 1977, seven 190-million-year-old Massospondylus eggs were found in Golden Gate Highlands National Park in South Africa by James Kitching, who identified them as most likely belonging to Massospondylus. It was nearly 30 years before extraction was started on the fossils of the 15- centimeter-(6in-) long embryos. They remain the oldest dinosaur embryos ever found. Notably, the near-hatchlings had no teeth, suggesting they had no way of feeding themselves. Based on the lack of teeth and the animal's body proportions, scientists speculate that postnatal care might have been necessary. The four legs of the near-hatchlings were of equal length, indicating that newly hatched Massospondylus were quadrupedal. The skull and eyes were proportionately oversized, as in other very young vertebrates. The quadrupedality of the hatchlings suggests that the quadrupedal posture of later sauropods may have evolved from retention of juvenile characteristics in adult animals, an evolutionary phenomenon known as pedomorphosis.


          


          Respiratory system


          Many saurischian dinosaurs possessed vertebrae and ribs that contained hollowed-out cavities (pneumatic foramina), which reduced the weight of the bones and may have served as a basic 'flow-through ventilation' system similar to that of modern birds. In such a system, the neck vertebrae and ribs are hollowed out by the cervical air sac; the upper back vertebrae, by the lung; and the lower back and sacral (hip) vertebrae, by the abdominal air sac. These organs constitute a complex and very efficient method of respiration. Prosauropods are the only major group of saurischians without an extensive system of pneumatic foramina. Although possible pneumatic indentations have been found in Plateosaurus and Thecodontosaurus, the indentations were very small. One study in 2007 concluded that prosauropods like Massospondylus likely had abdominal and cervical air sacs, based on the evidence for them in sister taxa (theropods and sauropods). The study concluded that it was impossible to determine whether prosauropods had a bird-like flow-through lung, but that the air sacs were almost certainly present.


          
            Retrieved from " http://en.wikipedia.org/wiki/Massospondylus"
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          Mass spectrometry is an analytical technique that measures the mass-to-charge ratio of charged particles. It is most generally used to find the composition of a physical sample by generating a mass spectrum representing the masses of sample components. The mass spectrum is measured by a mass spectrometer.
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          Mass spectrometers consist of three basic parts: an ion source, a mass analyzer, and a detector system. The stages within the mass spectrometer are:


          
            	Production of ions from the sample


            	Separation of ions with different masses


            	Detection of the number of ions of each mass produced


            	Collection of data to generate the mass spectrum

          


          The technique is applicable in:


          
            	identifying unknown compounds by the mass of the compound molecules or their fragments


            	determining the isotopic composition of elements in a compound


            	determining the structure of a compound by observing its fragmentation


            	quantifying the amount of a compound in a sample using carefully designed methods (mass spectrometry is not inherently quantitative)


            	studying the fundamentals of gas phase ion chemistry (the chemistry of ions and neutrals in vacuum)


            	determining other important physical, chemical, or even biological properties of compounds with a variety of other approaches

          


          


          Etymology


          Early devices that measured the mass-to-charge ratio of ions were called mass spectrographs because they were instruments that recorded a spectrum of mass values on a photographic plate. Removing several letters, such as the bound morphemes and free morphemes, and combining the lingustical roots of spectr-um and phot-ograph-ic plate creates the word spectrograph. A mass spectroscope is similar to a mass spectrograph except that the beam of ions is directed onto a phosphor screen. The suffix -scope here denotes the direct viewing of the spectra (range) of masses. A mass spectroscope configuration was used in early instruments when it was desired that the effects of adjustments be quickly observed. Once the instrument was properly adjusted, a photographic plate was inserted and exposed. The term mass spectroscope continued to be used even though the direct illumination of a phosphor screen was replaced by indirect measurements with an oscilloscope. Mass spectroscopy has been used in the past, and is a strictly correct etymology, literally an instrument for the viewing of a range of masses, but is now discouraged due to the possibility of confusion with light spectroscopy. The terms mass spectroscopy and mass spectrometry are currently used, although the latter is strongly preferred. Mass spectrometry is often abbreviated as mass-spec or simply as MS.


          


          History
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          In 1886, Eugen Goldstein observed "rays" that travelled through the channels of a perforated cathode in a low pressure gas discharge and moved toward the anode, in the opposite direction to the negatively charged cathode rays. Goldstein called these positively charged anode rays "Kanalstrahlen" or canal rays. Wilhelm Wien found that strong electric or magnetic fields deflected the canal rays and, in 1899, constructed a device with parallel electric and magnetic fields that separated the positive rays according to their charge-to-mass ratio (Q/m). Wien found that the charge-to-mass ratio depended on the nature of the gas in the discharge tube. English scientist J.J. Thomson later improved on the work of Wilhelm Wien by reducing the pressure to create a mass spectrograph. The processes that more directly gave rise to the modern version of the mass spectrometer were devised by Arthur Jeffrey Dempster and F.W. Aston in 1918 and 1919 respectively.


          In 1989, half of the Nobel Prize in Physics was received by Hans Dehmelt and Wolfgang Paul for the development of the ion trap technique in the 1950s and 1960s.


          In 2002, the Nobel Prize in Chemistry was received by John Bennett Fenn for the development of electrospray ionization (ESI) and Koichi Tanaka for the development of soft laser desorption (SLD) in 1987. An improved SLD method, matrix-assisted laser desorption/ionization (MALDI), was developed in 1987 by Franz Hillenkamp and Michael Karas.


          


          Simplified working example
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          Different chemicals have different masses, and this fact is used in a mass spectrometer to determine what chemicals are present in a sample. For example, table salt (NaCl), may be vaporized (turned into gas) and ionized (broken down) into electrically charged particles (Na+ and Cl-), called ions, in the first phase of the mass spectrometry. The sodium ions are monoisotopic, with mass 23 u. Chloride ions have two isotopes of mass 35 u (~75%) and mass 37 u (~25%). They also have a charge, which means that the speed and direction may be changed with an electric or magnetic field. An electric field accelerates the ions to a high speed. After this, they are directed into a magnetic field which applies a force to each ion perpendicular to the plane defined by the particles' direction of travel and the magnetic field lines. This force deflects the ions (makes them curve instead of traveling in a straight line) to varying degrees depending on their mass-to-charge ratio. Lighter ions get deflected more than the heavier ions. This is due to Newton's second law of motion. The acceleration of a particle is inversely proportional to its mass. Therefore, the magnetic field deflects the lighter ions more than it does the heavier ions. The detector measures the deflection of each resulting ion beam. From this measurement, the mass-to-charge ratios of all the ions produced in the source can be determined. From this information, the chemical composition of the original sample (i.e. that both sodium and chlorine are present in the sample) and the isotopic compositions of its constituents (i.e. whether the ratio of 35Cl to 37Cl has been changed by some process) can be determined.


          This example was of a sector instrument, however there are many types of mass spectrometers. All of these have in common that they possess an Ion Source, that produces ions, an Analyzer that sorts them in some way by their masses, and a Detector that measures the relative intensities of different masses. The underlying principle of all mass spectrometers is that the paths of gas phase ions in electric and magnetic fields are dependent on their mass-to-charge ratios which is used by the analyzer to distinguish the ions from one another.


          


          Instrumentation


          


          Mass analyzer


          Mass analyzers separate the ions according to their mass-to-charge ratio. All mass spectrometers are based on dynamics of charged particles in electric and magnetic fields in vacuum where the following two laws apply:


          
            	[image: \mathbf{F} = Q (\mathbf{E} + \mathbf{v} \times \mathbf{B})] ( Lorentz force law)

          


          
            	[image: \mathbf{F}=m\mathbf{a}] (Newton's second law of motion)

          


          where F is the force applied to the ion, m is the mass of the ion, a is the acceleration, Q is the ion charge, E is the electric field, and v x B is the vector cross product of the ion velocity and the magnetic field


          Equating the above expressions for the force applied to the ion yields:


          
            	[image: (m/Q)\mathbf{a} = \mathbf{E}+ \mathbf{v} \times \mathbf{B}]

          


          This differential equation is the classic equation of motion of charged particles. Together with the particle's initial conditions it completely determines the particle's motion in space and time and therefore is the basis of every mass spectrometer. It immediately reveals that two particles with the same physical quantity m/Q behave exactly the same. Thus all mass spectrometers actually measure m/Q and strictly speaking should be called mass-to-charge spectrometers. When presenting data, it is common to use the (officially) dimensionless m/z (called mass-to-charge ratio, although (more accurately) it represents the ratio of the mass number and the charge number), where z is the number of elementary charges (e) on the ion (z=Q/e).


          There are many types of mass analyzers, using either static or dynamic fields, and magnetic or electric fields, but all operate according to this same law. Each analyzer type has its strengths and weaknesses. Many mass spectrometers use two or more mass analyzers for tandem mass spectrometry (MS/MS). In addition to the more common mass analyzers listed below, there are other less common ones designed for special situations.


          


          Sector


          A sector field mass analyzer uses an electric and/or magnetic field to affect the path and/or velocity of the charged particles in some way. As shown above, sector instruments change the direction of ions that are accelerated through the mass analyzer. The ions enter a magnetic or electric field which bends the ion paths depending on their mass-to-charge ratios, deflecting the more charged and faster-moving, lighter ions more. The ions eventually reach the detector and their relative abundances are measured. The analyzer can be used to select a narrow range of m/z or to scan through a range of m/z to catalog the ions present.


          


          Time-of-flight


          Perhaps the easiest to understand is the time-of-flight (TOF) analyzer. It uses an electric field to accelerate the ions through the same potential, and then measures the time they take to reach the detector. If the particles all have the same charge, the kinetic energies will be identical, and their velocities will depend only on their masses. Lighter ions will reach the detector first.


          


          Quadrupole


          Quadrupole mass analyzers use oscillating electrical fields to selectively stabilize or destabilize ions passing through a radio frequency (RF) quadrupole field. A quadrupole mass analyzer acts as a mass selective filter and is closely related to the Quadrupole ion trap, particularly the linear quadrupole ion trap except that it operates without trapping the ions and is for that reason referred to as a transmission quadrupole. A common variation of the quadrupole is the triple quadrupole.


          


          Quadrupole ion trap


          The quadrupole ion trap works on the same physical principles as the QMS, but the ions are trapped and sequentially ejected. Ions are created and trapped in a mainly quadrupole RF potential and separated by m/Q, non-destructively or destructively.


          There are many mass/charge separation and isolation methods but most commonly used is the mass instability mode in which the RF potential is ramped so that the orbit of ions with a mass a > b are stable while ions with mass b become unstable and are ejected on the z-axis onto a detector.


          Ions may also be ejected by the resonance excitation method, whereby a supplemental oscillatory excitation voltage is applied to the endcap electrodes, and the trapping voltage amplitude and/or excitation voltage frequency is varied to bring ions into a resonance condition in order of their mass/charge ratio.


          The cylindrical ion trap mass spectrometer is a derivative of the quadrupole ion trap mass spectrometer.


          


          Linear quadrupole ion trap


          A linear quadrupole ion trap is similar to a QIT, but traps ions in a 2D quadrupole field, instead of a 3D quadrupole field as in a QIT. Thermo Fisher's LTQ ("linear trap quadrupole") is an example of the Linear ion trap.


          


          Fourier transform ion cyclotron resonance
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          Fourier transform mass spectrometry, or more precisely Fourier transform ion cyclotron resonance MS, measures mass by detecting the image current produced by ions cyclotroning in the presence of a magnetic field. Instead of measuring the deflection of ions with a detector such as an electron multiplier, the ions are injected into a Penning trap (a static electric/magnetic ion trap) where they effectively form part of a circuit. Detectors at fixed positions in space measure the electrical signal of ions which pass near them over time producing cyclical signal. Since the frequency of an ion's cycling is determined by its mass to charge ratio, this can be deconvoluted by performing a Fourier transform on the signal. FTMS has the advantage of high sensitivity (since each ion is 'counted' more than once) and much high resolution and thus precision.


          Ion cyclotron resonance is an older mass analysis technique similar to FTMS except that ions are detected with a traditional detector. Ions trapped in a Penning trap are excited by an RF electric field until they impact the wall of the trap where the detector is located with ions of different mass being resolved in time.


          


          Orbitrap


          The Orbitrap is the most recently introduced mass analyser. In the Orbitrap, ions are electrostatically trapped in an orbit around a central, spindle-shaped electrode. The electrode confines the ions so that they both orbit around the central electrode and oscillate back and forth along the central electrode's long axis. This oscillation generates an image current in the detector plates which is recorded by the instrument. The frequencies of these image currents depend on the mass to charge ratios of the ions in the Orbitrap. Mass spectra are obtained by Fourier transformation of the recorded image currents.


          Similar to Fourier transform ion cyclotron resonance mass spectrometers, Orbitraps have a high mass accuracy, high sensitivity and a good dynamic range.


          


          Detector
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          The final element of the mass spectrometer is the detector. The detector records the charge induced or current produced when an ion passes by or hits a surface. In a scanning instrument the signal produced in the detector during the course of the scan versus where the instrument is in the scan (at what m/Q) will produce a mass spectrum, a record of ions as a function of m/Q.


          Typically, some type of electron multiplier is used, though other detectors including Faraday cups and ion-to-photon detectors are also used. Because the number of ions leaving the mass analyzer at a particular instant is typically quite small, significant amplification is often necessary to get a signal. Microchannel Plate Detectors are commonly used in modern commercial instruments. In FTMS and Orbitraps, the detector consists of a pair of metal surfaces within the mass analyzer/ion trap region which the ions only pass near as they oscillate. No DC current is produced, only a weak AC image current is produced in a circuit between the electrodes. Other inductive detectors have also been used.


          


          Tandem mass spectrometry


          Tandem mass spectrometry (MS/MS) involves multiple steps of mass selection or analysis, usually separated by some form of fragmentation. A tandem mass spectrometer is one capable of multiple rounds of mass spectrometry. For example, one mass analyzer can isolate one peptide from many entering a mass spectrometer. A second mass analyzer then stabilizes the peptide ions while they collide with a gas, causing them to fragment by collision-induced dissociation (CID). A third mass analyzer then catalogs the fragments produced from the peptides. Tandem MS can also be done in a single mass analyzer over time as in a quadrupole ion trap. There are various methods for fragmenting molecules for tandem MS, including collision-induced dissociation (CID), electron capture dissociation (ECD), electron transfer dissociation (ETD), infrared multiphoton dissociation (IRMPD) and blackbody infrared radiative dissociation (BIRD). An important application using tandem mass spectrometry is in protein identification.


          Tandem mass spectrometry enables a variety of experiments. Although it allows for many uniquely designed experiments some types of experiments are commonly used and built into many commercial mass spectrometers. Examples of these include single reaction monitoring (SRM), multiple reaction monitoring (MRM) and precursor ion scan. In single reaction monitoring the first analyzer allows only a single mass through and the second analyzer monitors for a specifically defined fragment ion. MRM is nearly identical except the second analyzer monitors multiple user defined fragment ions. These monitors are most often used with scanning instruments where the second mass analysis event is duty cycle limited. These experiments are used to increase specificity of detection of known molecules such as in pharmacokinetic studies. Precursor ion scan refers to monitoring for a specific loss from the precursor ion. The first and second mass analyzers scan across the spectrum separated by a user defined m/z value. This experiment is used to detect specific motifs within unknown molecules.


          


          Common mass spectrometer configurations and techniques


          When all of the elements (source, analyzer and detector) of a mass spectrometer are combined to form a complete instrument and the specific configuration becomes common a new name, often an abbreviation of one or more of the internal components, becomes attached to the specific configuration and can become, within certain circles, more well known than the specific internal components. The most ubiquitous example of this is MALDI-TOF, which simply refers to combining a Matrix-assisted laser desorption/ionization source with a Time-of-flight mass analyzer. The MALDI-TOF moniker is, however, often more widely recognized by the non-mass spectrometrist scientist than MALDI or TOF individually as if inseparable. Other examples include inductively coupled plasma-mass spectrometry (ICP-MS), accelerator mass spectrometry (AMS), Thermal ionization-mass spectrometry (TIMS) and spark source mass spectrometry (SSMS). Sometimes the use of the generic "MS" actually implies a very specific mass analyzer and detection system as with AMS, which is always sector based. In other cases there are common configurations that may be implied but not necessarily.


          Certain applications of mass spectrometry have developed monikers that although technically referring to a broad application also tend to indicate a specific or a limited number of instrument configurations. An example of this is isotope ratio mass spectrometry (IRMS). Despite only specifically indicating an application, the use of a limited number of sector based mass analyzers is implied and the name is used to refer to both the application and the instrument used for the application.


          


          Other separation techniques combined with mass spectrometry


          An important enhancement to the mass resolving and determining capacity of mass spectrometry is the combination of mass spectrometry with analysis techniques that resolve mixtures of compounds in a sample based on other characteristics before introduction into the mass spectrometer.


          


          Gas chromatography
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          A common form of mass spectrometry is gas chromatography-mass spectrometry (GC/MS or GC-MS). In this technique, a gas chromatograph is used to separate different compounds. This stream of separated compounds is fed on-line into the ion source, a metallic filament to which voltage is applied. This filament emits electrons which ionize the compounds. The ions can then further fragment, yielding predictable patterns. Intact ions and fragments pass into the mass spectrometer's analyser and are eventually detected.


          


          Liquid chromatography


          Similar to gas chromatography MS (GC/MS), liquid chromatography mass spectrometry (LC/MS or LC-MS) separates compounds chromatographically before they are introduced to the ion source and mass spectrometer. It differs from GC/MS in that the mobile phase is liquid, usually a combination of water and organic solvents, instead of gas. Most commonly, an electrospray ionization source is used in LC/MS.


          


          Ion mobility


          Ion mobility spectrometry/mass spectrometry (IMS/MS or IMMS) is a technique where ions are first separated by drift time through some pressure of neutral gas given an electrical potential gradient before being introduced into a mass spectrometer.


          The drift time is a measure of the radius relative to the charge of the ion. The duty cycle of IMS (time over which the experiment takes place) is longer than most mass spectrometers such that the mass spectrometer can sample along the course of the IMS separation. This produces data about the IMS separation and the mass-to-charge ratio of the ions in a manner similar to LC/MS.


          The duty cycle of IMS is short relative to liquid chromatography or gas chromatography separations and can thus be coupled to such techniques producing triply hyphenated techniques such as LC/IMS/MS.


          


          Data and analysis
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          Data representations


          Mass spectrometry produces various types of data. The most ubiquitous data representation is the mass spectrum.


          Certain types of mass spectrometry data are best represented as a mass chromatogram. Types of chromatograms include selected ion monitoring (SIM), total ion current (TIC), and selected reaction monitoring chromatogram (SRM), among many others.


          Other types of mass spectrometry data are well represented as a contour map. In this form, the mass-to-charge is on one axis, intensity on recorded on another axis, and an additional experimental parameter, such as time, is recorded on the third axis. This results in a three dimensional representation of the data.


          


          Data analysis


          Basics


          Mass spectrometry data analysis is a complicated subject matter that is very specific to the type of experiment producing the data. There are general subdivisions of data that are fundamental to understand any data.


          Many mass spectrometers work in either negative ion mode or positive ion mode. It is very important to know whether the observed ions are negatively or positively charged. This is often important in determining the neutral mass but it also indicates something about the nature of the molecules.


          There are many different types of ion sources that behave very differently from each other. A source such as an electron ionization source produces many fragments and mostly odd electron species with one charge, whereas a source such as an electrospray source usually produces quasimolecular even electron species that may be multiply charged.


          Tandem mass spectrometry purposely produces fragment ions post-source and can drastically change the sort of data achieved by an experiment.


          By understanding the origin of a sample certain expectations can be assumed. For example, if the sample is coming from a synthesis/manufacturing process impurities are likely to be present that are related to the major component. If the sample is a relatively crude preparation of a biological sample, the sample likely contains a certain amount of salt that may form adducts with the analyte molecules in certain analyses.


          Results can also depend heavily on how the sample was prepared and how it was run/introduced. An important example is which matrix was used for MALDI spotting, since much of the energetics of the desorption/ionization event is controlled by the matrix rather than the laser power. Sometimes samples are spiked with sodium or another ion-carrying species to produce adducts rather than a protonated species.


          The most commonly overlooked basic question by non-mass spectrometrists trying to use mass spectrometry or interact with a mass spectrometrist is what is the over-arching goal of the project. To interpret data one must know the desired outcome (and have collected the right data in the first place). There are many bits of information that can be gleaned from mass spectrometry data, such as the masses of the molecules, the purity of the sample, and the structure of the molecules. Each of these questions requires a different approach. Simply asking for a "mass-spec" will most likely not answer the real question at hand.


          Interpretation of mass spectra


          Since the precise structure or peptide sequence of a molecule is ciphered trough the set of fragment masses, the interpretation of mass spectra requires combined use of various techniques. Usually the first strategy to identify an unknown compound involves the search of its mass spectrum against a reference library. If the search does not find any matching spectrum manual or software assisted interpretation of mass spectra is performed. Computer simulation of ionization and fragmentation processes occurring in mass spectrometer is the primary tool for assigning structure or peptide sequence to a molecule. An a priori structural information is fragmented in silico and the resulting pattern is compared with observed spectrum. Such simulation is often supported by a fragmentation library that contains published patterns of known decomposition reactions. Software taking advantage of this idea have been developed for both small molecules and proteins.


          Another way of interpreting mass spectra involves spectra with accurate mass. An m/z value with integer precision can represent immense number of theoretically possible ion structures. However, accurate mass significantly reduce the number of possible molecular formulas, albeit each can still represent large number of structurally diverse compounds. Computer algorithm called formula generator calculates all molecular formulas that theoretically fit a given mass with specified tolerance.


          A recent technique for structure elucidation in mass spectrometry called precursor ion fingerprinting identifies individual pieces of structural information by conducting search of tandem spectra of molecule under investigation against library of product-ion spectra of structurally characterized precursor ions.


          


          Applications


          


          Isotope ratio MS: isotope dating and tracking
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          Mass spectrometry is also used to determine the isotopic composition of elements within a sample. Differences in mass among isotopes of an element are very small, and the less abundant isotopes of an element are typically very rare, so a very sensitive instrument is required. These instruments, sometimes referred to as isotope ratio mass spectrometers (IR-MS), usually use a single magnet to bend a beam of ionized particles towards a series of Faraday cups which convert particle impacts to electric current. A fast on-line analysis of deuterium content of water can be done using Flowing afterglow mass spectrometry, FA-MS. Probably the most sensitive and accurate mass spectrometer for this purpose is the accelerator mass spectrometer (AMS). Isotope ratios are important markers of a variety of processes. Some isotope ratios are used to determine the age of materials for example as in carbon dating. Labelling with stable isotopes is also used for protein quantification. (see Protein quantitation below)


          


          Trace gas analysis


          Several techniques use ions created in a dedicated ion source injected into a flow tube or a drift tube: selected ion flow tube (SIFT-MS), and proton transfer reaction (PTR-MS), are variants of chemical ionization dedicated for trace gas analysis of air, breath or liquid headspace using well defined reaction time allowing calculations of analyte concentrations from the known reaction kinetics without the need for internal standard or calibration.


          


          Atom probe


          An atom probe is an instrument that combines time-of-flight mass spectrometry and field ion microscopy (FIM) to map the location of individual atoms.


          


          Pharmacokinetics


          Pharmacokinetics is often studied using mass spectrometry because of the complex nature of the matrix (often blood or urine) and the need for high sensitivity to observe low dose and long time point data. The most common instrumentation used in this application is LC-MS with a triple quadrupole mass spectrometer. Tandem mass spectrometry is usually employed for added specificity. Standard curves and internal standards are used for quantitation of usually a single pharmaceutical in the samples. The samples represent different time points as a pharmaceutical is administered and then metabolized or cleared from the body. Blank or t=0 samples taken before administration are important in determining background and insuring data integrity with such complex sample matrices. Much attention is paid to the linearity of the standard curve; however it is not uncommon to use curve fitting with more complex functions such as quadratics since the response of most mass spectrometers is less than linear across large concentration ranges.


          There is currently considerable interest in the use of very high sensitivity mass spectrometry for microdosing studies, which are seen as a promising alternative to animal experimentation.


          


          Protein characterization


          Mass spectrometry is an important emerging method for the characterization of proteins. The two primary methods for ionization of whole proteins are electrospray ionization (ESI) and matrix-assisted laser desorption/ionization (MALDI). In keeping with the performance and mass range of available mass spectrometers, two approaches are used for characterizing proteins. In the first, intact proteins are ionized by either of the two techniques described above, and then introduced to a mass analyser. This approach is referred to as " top-down" strategy of protein analysis. In the second, proteins are enzymatically digested into smaller peptides using proteases such as trypsin or pepsin, either in solution or in gel after electrophoretic separation. Other proteolytic agents are also used. The collection of peptide products are then introduced to the mass analyser. When the characteristic pattern of peptides is used for the identification of the protein the method is called peptide mass fingerprinting (PMF), if the identification is performed using the sequence data determined in tandem MS analysis it is called de novo sequencing. These procedures of protein analysis are also referred to as the "bottom-up" approach.


          


          Space exploration


          As a standard method for analysis, mass spectrometers have reached other planets and moons. Two were taken to Mars by the Viking program. In early 2005 the Cassini-Huygens mission delivered a specialized GC-MS instrument aboard the Huygens probe through the atmosphere of Titan, the largest moon of the planet Saturn. This instrument analyzed atmospheric samples along its descent trajectory and was able to vaporize and analyze samples of Titan's frozen, hydrocarbon covered surface once the probe had landed. These measurements compare the abundance of isotope(s) of each particle comparatively to earth's natural abundance.


          Mass spectrometers are also widely used in space missions to measure the composition of plasmas. For example, the Cassini spacecraft carries the Cassini Plasma Spectrometer (CAPS), which measures the mass of ions in Saturn's magnetosphere.


          


          Respired gas monitor


          Mass spectrometers were used in hospitals for respiratory gas analysis beginning around 1975 through the end of the century, some are likely still in use but none are currently being manufactured.


          Found mostly in the operating room they were a part of a complex system in which respired gas samples from patients undergoing anesthesia were drawn into the instrument through a valve mechanism designed to sequentially connect up to 32 rooms to the mass spectrometer. A computer directed all operations of the system, the data collected from the mass spectrometer was delivered to the individual rooms for the anesthesiologist to use.


          This magnetic sector mass spectrometer's uniqueness may have been the fact that a plane of detectors, each purposely positioned to collect all of the ion species expected to be in the samples, allowed the instrument to simultaneously report all of the patient respired gases. Although the mass range was limited to slightly over 120 u, fragmentation of some of the heavier molecules negated the need for a higher detection limit.
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              BBC Radio 4

              (19982000)

              Discovery Channel

              ( 14 November 2001 16 January 2002)

              BBC Two

              ( 30 December 2002present)
            


            
              	Original run

              	11 September 1972  present
            

          


          Mastermind is a British quiz show, well-known for its challenging questions, intimidating setting and air of seriousness.


          Devised by Bill Wright, the basic format of Mastermind has never changed  four contestants face two rounds, one on a specialised subject of the contestant's choice, the other a general knowledge round. Wright drew inspiration from his experiences of being interrogated by the Gestapo during World War II.


          The atmosphere is helped by Mastermind's famously ominous theme music, "Approaching Menace" by the English composer Neil Richardson.


          


          Format


          Each contestant has two minutes per round. First, each contestant in turn answers questions on their specialised subject (see examples below). The contestant may pass if he doesn't know the answer, rather than guessing. If a question is answered incorrectly, the questioner will give the answer, using valuable time. However if 'pass' is given, then the answer is read at the end of the round. After the two minutes is up a buzzer is sounded; if a question is being read (or has just been read), then the contestant is given a short period of time to answer, leading to the show's famous catchphrase, "I've started so I'll finish." After this, answers to any passes are given.


          After each contestant has answered his specialised questions, they are given general knowledge questions. The contestants are recalled in reverse order of points scored.


          The winner is the contestant with the most points. If two or more contestants have an equal number of points, then the contestant with the fewer passes is the winner. The possibility of passing leads to tactical play: passing uses less time, allowing more questions to be answered, but may count against the contestant at the end in the event of a tie.


          Should the top two contestants have the same score and same number of passes at the end of the contest then a tie-breaker is employed, in which the two contenders are each asked the same five questions (one contender must leave the auditorium while the other answers). It is not clear what would happen should this fail to produce a clear winner, though it is implied that the process would simply be repeated as many times as necessary. It is, however, very rare for the tie-break to be required. In the version of the show hosted by John Humphrys, it has appeared once in the main series and once in the Junior Mastermind spin-off, the latter being in the final broadcast on 26 February 2006.


          The winner goes through to the next round, where he must choose a different specialised subject. The winner of the final of the BBC version is declared "Mastermind" for that year and is the only contestant to receive a prize, in the form of a cut glass engraved bowl.


          


          Versions of Mastermind


          Mastermind has appeared in six versions:


          
            	The seminal BBC version hosted between 1972 and 1997 by Magns Magnsson. It was originally broadcast late on a Sunday night and was not expected to receive a huge audience. However, in 1973 it was moved to a prime-time slot as an emergency replacement for a Leslie Phillips sitcom, Casanova '73, which had been moved to a later time following complaints about its risqu content. The quiz subsequently became one of the most-watched shows on British television. Magnusson was famous for his catchphrase "I've started so I'll finish," which was also the title of his history of the show (by far the most authoritative work on the show  ISBN 0-7515-2585-5). The original series was also noted for the variety of venues where filming took place  often including academic and ecclesiastical buildings. The original series also spawned an International Edition between 1979 and 1983.


            	A version on Radio 4 hosted by Peter Snow, running between 1998 and 2000.


            	A version on Discovery Channel hosted by Clive Anderson in 2001. This version shortened the amount of time available for the answering of questions and lasted just one series. This was also the first to go 'interactive'. By using the red button viewers could play the general knowledge section throughout the series. These questions had been written specifically to afford both standard and multiple-choice format in presentation. There was a one-off competition between the four highest scoring viewers.


            	A new BBC Two version hosted by John Humphrys, beginning in 2003. Whereas the original series kept talk to a minimum, asking contestants only their name, occupation and specialist subject, the new show includes some conversational elements with contestants between rounds. It is also distinguished from the original BBC TV series by the fact that many more contestants' specialist subjects come from popular culture, which probably reflects cultural changes in the British middle classes in recent years. Unlike the original version, this version is studio-based. It is made in Manchester (although, due to asbestos being found at Granada studios, parts of the 2006 series were filmed at the Yorkshire Television studios in Leeds) .


            	Junior Mastermind, also hosted by John Humphrys, is a children's version of the quiz programme and has the same format, the difference being that the contestants are only ten and eleven years old. The programme aired across six nights on BBC One, ending on 4 September 2004. The winner was Daniel Parker, whose specialist subjects were the Volkswagen Beetle (heat) and James Bond villains (final). There was another series in 2005 (subjects included Black Holes and the Star Wars trilogy), which was won by Robin Geddes, whose specialist subjects were The Vicar of Dibley and A Series of Unfortunate Events and another coming in 2006 (with The Hitchhiker's Guide to the Galaxy and the Caroline Lawrence Books).


            	Mastermind Cymru, a Welsh-language version of the programme started on 8 October 2006 on S4C. It is hosted by Betsan Powys.

          


          In the United States, the game show 2 Minute Drill on sports network ESPN had its roots in Mastermind. Contestants faced questions fired at them by a panel of four sports and entertainment celebrities for two minutes. The contestant with the highest score after two rounds would win the night's prize, and the winner would have a chance to double those winnings by correctly answering the "Question of Great Significance," as host Kenny Mayne called it. In each series, winners advanced in a bracket-style playoff format, with prizes increasing from $5,000 in the first round to $50,000 (doubling to $100,000 by answering the final question) in the final round. Prizes such as trips to the Super Bowl or ESPY Awards were also given. The show had three series over a 15-month period, September 2000 to December 2001. Like Mastermind, 2 Minute Drill featured a leather chair, dramatic lighting and sound effects. Willy Gibson of Columbus, Ohio was the grand champion of the first two series; he was defeated in the second round of the third and final series. Unlike Mastermind presenters, Mayne had a very dry, quirky and sometimes sarcastic sense of humor, but did a very good job of keeping the game going; he would quickly jump in if one of the celebrity panelists was tardy in posing their question, so as not to penalise the contestant.


          


          Records


          The highest Mastermind score is 41 points, set by Kevin Ashman in 1995.


          The lowest score record is seven points, set by Colin Kidd in an edition broadcast in 2005. Lower scores have been attained by celebrity contestants, such as Arabella Weir and Tara Palmer-Tomkinson who both scored six points on the same show. Murray Walker also scored seven points in the same 2004 celebrity series.


          Arfor Wyn Hughes, dubbed "Disastermind" by the British press, has frequently claimed (most recently on a BBC tribute to Magnus Magnusson) that his score of 12 was the lowest ever, but in fact scores of as little as nine points had been achieved several times prior to his 1990 appearance on the show.


          Perhaps the most famous Mastermind winner was garrulous London taxi driver Fred Housego, who won in 1980.


          In October 2006, Simon Curtis achieved the lowest ever score on the speciality subject round, scoring just 1 point. Simon was at the Semi-final stages but passed on almost every question to do with "The Films of Jim Carrey".


          


          Examples of "Specialised Subjects"


          
            	The life and works of Gilbert & Sullivan


            	The Moomin saga by Tove Jansson


            	The history of Lancashire County Cricket Club


            	The life-cycle and habits of the Honey-bee


            	The Buddhist sage Nichiren


            	The work of H. P. Lovecraft


            	A special episode of Mastermind called Doctor Who Mastermind was broadcast on 19 March 2005, in which all four contestants had the specialist subject Doctor Who. The prize was awarded to the winner by the then current Doctor, actor Christopher Eccleston.

          


          


          Champions


          


          Main Champions


          
            	1972: Nancy Wilkinson


            	1973: Patricia Owen


            	1974: Liz Horrocks


            	1975: John Hart


            	1976: Roger Prichard


            	1977: Sir David Hunt


            	1978: Rosemary James


            	1979: Philip Jenkins


            	1980: Fred Housego


            	1981: Leslie Grout


            	1982: no regular competition


            	1983: Chris Hughes


            	1984: Margaret Harris


            	1985: Ian Meadows


            	1986: Jen Keaveney


            	1987: Jeremy Bradbrooke


            	1988: David Beamish


            	1989: Mary Elizabeth Raw


            	1990: David Edwards


            	1991: Stephen Allen


            	1992: Steve Williams


            	1993: Gavin Fuller


            	1994: George Davidson


            	1995: Kevin Ashman


            	1996: Richard Sturch


            	1997: Anne Ashurst


            	1998: Robert Gibson (Radio 4)


            	1999: Christopher Carter (Radio 4)


            	2000: Stephen Follows (Radio 4)


            	2001 - 2002: Michael Penrice (Discovery Channel)


            	2003: Andy Page


            	2004: Shaun Wallace


            	2005: Patrick Gibson


            	2006: Geoff Thomas

          


          


          Junior Champions


          
            	2004: Daniel Parker


            	2005: Robin Geddes


            	2006: Domhnall Ryan


            	2007: Robert Stutter


            	2007: David Verghese

          


          


          The Chair


          Perhaps the most famous icon of the show is the black swivel chair in which the contestants sit, lit by a solitary spotlight in an otherwise dark studio. The inspiration for this was the interrogations faced by the show's creator, Bill Wright, as a POW in World War II. The original black chair was given to Magnus Magnusson as a souvenir when he retired from the show.


          


          Parodies


          The programme has been the target for many television spoofs, most memorably the Two Ronnies sketch written by David Renwick, featuring Ronnie Barker as Magnus Magnusson and Ronnie Corbett as a contestant named Charlie Smithers, whose specialist subject was "answering the question before last". This continually led to humorous and often rude answers. A similar sketch featured Monty Python alumni Michael Palin as Magnusson and Terry Gilliam as a contestant whose speciality was "questions to which the answer is two."


          The 2003-onwards version has been spoofed by the Dead Ringers team, with Jon Culshaw playing John Humphrys. One episode included Mastermind: The Opera.


          Another spoof was featured in Armando Iannucci's 2004: The Stupid Version, where a contestant's specialist subject was "The television series Thunderbirds and Lady Penelope's Cockney chauffeur".


          Also in 2004, Johnny Vaughan's BBC Three show Live at Johnny's featured a version called Mastermind Rejects -- the premise being that the specialist subjects were too ludicrously obscure even for Mastermind. In the final show of the series, Magnus Magnusson took over as the quizmaster - it was the last time he would utter the catchphrase "I've started so I'll finish" on any form of Mastermind. The specialist subject was The History of the Home Video Recorder, 1972 to 1984.


          On their 2005 Christmas Special, comedy duo French & Saunders parodied the show with Jennifer Saunders playing Abigail Wilson, a pensioner whose special subject is Ceramic Teapots. She passes on all but one question, which she answers incorrectly anyway.


          In 2005, the show was spoofed on BBC Radio 4's The Now Show where the specialist subject was "Britishness", relating to the proposed test immigrants may have to take, to prove they can fit in with British society.


          In the 1970s a young viewer of Jim'll Fix It had her wish granted to sit in the black chair and answer questions from Magnus Magnusson on the subject of the " Mr. Men".


          Also in the 1970s, Morecambe and Wise performed a sketch based on Mastermind, which featured Magnusson and the black chair. The format was different, however, with Wise, then Morecambe, being asked 10 questions each.


          Benny Hill parodied Mastermind on The Benny Hill Show on at least two separate occasions. In one of the parodies the show was called "Masterbrane". In each, Benny played the role of Magnusson while Jackie Wright played the hapless contestant.


          Spitting Image used the Mastermind format in a sketch where a Magnus Magnusson puppet asked questions of a Jeffrey Archer puppet whose specialist subject was himself. The twist was that Archer's puppet, being incapable of answering questions about himself without exaggeration or evasion, ends the round with zero points.


          A section of a 1992 episode of the BBC Two evening theme show TV Hell hosted by Angus Deayton and Paul Merton was entitled 'Disastermind' and told the story of a teacher contestant who obtained a risible score leading to much derision by his pupils.


          In his early routines Bill Bailey would often parody the Mastermind music as he found it very sinister. He would then play the music on keyboard with an over-the-top hellish sounding climax.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mastermind_%28TV_series%29"
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              Match of the Day's Internet logo
            


            
              	Format

              	Sports
            


            
              	Starring

              	Gary Lineker

              Ian Wright

              Alan Hansen
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              	BBC One
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              	August 22, 1964  present
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          Match of the Day (sometimes abbreviated as MotD) is the BBC's main football television programme. It is shown on BBC One every Saturday evening during the English football season, showing highlights of Premiership (formerly Division One) matches. There are also some midweek editions, showing highlights of weekday evening games. Match of the Day also screens FA Cup and Home Nations international matches, either live or as highlights. It is one of the BBC's longest-running shows, having been on air since 1964, though it has not always been aired regularly.


          


          History


          [bookmark: 1960s]


          1960s


          The first edition of Match of the Day was screened on BBC2 at 6:30pm on 22 August 1964, after being commissioned by Sir David Attenborough during his time as controller of BBC2. It showed only one match; highlights of the First Division game between Liverpool and Arsenal at Anfield; Liverpool won 3-2. As BBC2 was available only in the London area at the time, the programme's audience was estimated at only 20,000 ; less than half of the attendance at Anfield stadium. However this soon expanded; on 3 December new transmitters were opened in the Midlands and the number of people with access increased to over two million.


          However, the BBC had been showing live games before MOTD, the first being an FA Cup semi-final game between Fulham and Manchester United in 1958. Although Match of the Day primarily screened First Division matches, under the BBC's initial contract with The Football League, they had to screen three Second Division games per season as well. The following year it also extended its coverage to Third Division matches, and started showing highlights of FA Cup matches. Additionally, in its inaugural season, Match of the Day screened a Fourth Division match between Oxford United and Tranmere Rovers, though it would not do so again until 1978.


          Match of the Day was not universally welcomed in the football world; in 1965 several clubs attempted to block a renewed deal with the BBC in fear of a drop in gate attendances at matches. Eventually a compromise was reached where the BBC agreed not to reveal which match was to be shown until after the day's play had concluded, an arrangement that remained until 1983. The show moved to BBC1 the same year, though occasionally in later years highlights of FA Cup matches were screened on BBC2. The first colour edition of Match of the Day was shown on November 15, 1969, between Liverpool and West Ham United.


          By then, Match of the Day was not the only football highlights programme on English television; the BBC faced competition from 1967 as ITV started to show highlights on a regional basis on Sunday afternoons; London Weekend Television's The Big Match, which later became the programme for the entire ITV network, was first broadcast in 1968. Match of the Day responded by increasing the number of matches to two per programme.


          [bookmark: 1970s_and_1980s]


          1970s and 1980s


          During the 1970s, Match of the Day became one of the BBC's most successful programmes, with audiences peaking at over 12 million. The " Goal of the Month" and " Goal of the Season" competitions were introduced in 1970; slow motion replays followed a year later. However, at the end of the decade the BBC lost a significant share of matches, with a new four-year deal in 1979 splitting the rights between the BBC and ITV (ITV had originally won exclusive rights, but a ruling from the Office of Fair Trading ordered that the rights be split). Match of the Day was moved to Sunday afternoons for the 1980-81 and 1982-83 seasons, but as consolation the number of games per programme went up to three.


          In 1983, the rights came up for renewal again; once again the BBC had to share with ITV. For the first time, league games were shown live, on Friday evenings. Additionally, programmes reverted back to Saturday nights and shirt sponsorship was allowed for the first time on the non-commercial BBC. Industrial action by BBC staff hampered coverage that season, but the first live league match shown on Match of the Day was on Friday 16 December 1983, with a Manchester United 4-2 win over Tottenham Hotspur.


          As the 1980s progressed, Match of the Day focused more and more on the First Division. The final Fourth Division game to be on the programme, between Blackpool and York City, was shown on February 4, 1984. Coverage of the Second and Third Divisions dwindled until it was finally dropped in 1986. However, other competitions were shown; the League Cup Final was covered live for the first time by the BBC in 1985.


          In 1985, the rights for League football came up again, but an ongoing wrangle between the TV companies, Football League's TV Negotiating Committee and a rebel group of clubs led by Oxford United chairman Robert Maxwell meant the first half of the 1985-86 season was not televised at all; some clubs even tried negotiating individually with their local BBC and ITV regions. Eventually, in December 1985, a deal was agreed and Match of the Day resumed for the second half of the season.


          


          After the 1986 FIFA World Cup in Mexico, the BBC and ITV signed a new deal which left screening of highlights at the broadcaster's discretion; the BBC decided to suspend the regular weekly highlights apart from a couple of FA Cup Saturdays, instead showing basketball highlights in its slot. However, in the following season highlights of league football were reintroduced, though this was only occasional and not as often as before as the main focus was still on live games and the top teams.


          In 1988, an even more competitive scramble for TV rights meant that the BBC lost all rights for League football to ITV, although they retained rights for FA Cup and England matches, shared with satellite channel BSB. For the next four seasons, Match of the Day only appeared on FA Cup weekends. However, ITV's negotiating stance and poor quality match coverage proved unpopular with the clubs. With the breakaway of the top clubs in England to form the Premier League in 1992, the BBC regained highlights of matches (though Sky gained exclusive live rights), and regular Match of the Day programming resumed with highlights of three main games, and for the first time all the goals from the other games played that day.


          [bookmark: 1990s_and_2000s]


          1990s and 2000s


          Although the BBC lost highlights of European Cup matches after its revamping as the Champions League in 1993, apart from the final in 1994, the joint Sky/BBC bid was renewed in 1996. In 1997, the BBC lost all live rights to the FA Cup meaning Match of the Day's live coverage was restricted to UEFA Cup and Cup Winners' Cup matches. However the BBC were still able to show Saturday evening highlights of FA Cup games. However things got much worse for the network when, in 2001, the Premier League awarded highlights rights to ITV in a three-year contract.


          


          Match of the Day did not totally disappear; the same year the BBC regained full live coverage of the FA Cup and England's World Cup qualifying matches, as well as retaining UEFA Cup coverage. ITV's league highlights programme, The Premiership, fared poorly (especially after being forced to reschedule from 7pm to the traditional late-evening slot) and, in 2004, Premiership highlights returned to the BBC. Since 2004, the programme has shown highlights of all the matches on that date, with commentators at every ground (when Radio Five Live offers a live radio broadcast, Match of the Day uses a different commentator). With more matches played on Sundays, a sister programme, Match of the Day 2 was launched on BBC2 on Sunday nights. This show was closer in style to the old style Match of the Day with up to ten minutes of action from the normal two games played that day, plus a round-up of Saturday's goals. In addition to Saturdays and Sundays, the programme airs on any weeknight in which at least six matches are scheduled (including a two night period with as many matches), or negotiates specially with the Premier League and/or match broadcasters.


          Traditionally, midweek BBC football shows were included under the Sportsnight banner, particularly highlights from matches on Wednesday night. However, as the 1990s progressed the vast majority of football coverage was shown on Match of the Day, a situation that increased further when Sportsnight finished in 1997.


          As of 2007, Match of the Day screens Premiership highlights and live coverage of FA Cup and England's home matches and highlights of England's away matches; it also sometimes has rights to matches or highlights from other Home Nations. In 2006, the BBC agreed a new deal with the Premier League which means that league highlights coverage will continue on Match of the Day until at least the end of the 2009-10 season. However, ITV did win rights to the FA Cup and England matches starting in 2008, thus limiting the BBC's live coverage to the tournaments proper (shared with ITV) and any Home Nation matches they might acquire in the future (particularly away qualifying matches, which are often sold individually).


          In 2005-2006, a Save of the Season competition was introduced with the inaugural winner being Tomasz Kuszczak, then of West Bromwich Albion. In 2006-2007, Jussi Jaaskelainen of Bolton Wanderers won the award.


          For the 2007/08 season, new opening titles were introduced, as was a new studio. The intro is set in a round, stadium type building with glass walls, various different Premier League players, past and present can be seen either in picture frames or in the building itself doing ball skills or just running past the screen. It climaxes with Manchester United captain Gary Neville placing the Premier League trophy on a stand, the camera then zooms into it, and the Match of the Day logo appears.


          


          Presenters and commentators


          Match of the Day's first match was presented by Kenneth Wolstenholme, who also commentated alongside Walley Barnes. By 1970 David Coleman had established himself as the programme's main anchorman. Jimmy Hill then took over the role in 1973 after moving from ITV, although Coleman continued to feature as a commentator. One of the programme's most famous presenters, Des Lynam, joined in 1979 as a commentator before taking over from Hill in 1988, although Hill was retained as a pundit.


          Current presenter, former England captain Gary Lineker, joined as a pundit in 1995, becoming main presenter after Lynam's departure in 1999. If Lineker is unavailable or there are multiple live matches on the same day then a stand-in presenter is used; this is usually Ray Stubbs (main presenter of the BBC's Final Score programme), but Gabby Logan, who joined from ITV in 2007, or Jake Humphrey, who became the programme's youngest ever presenter in January 2007, also occasionally present the show.


          Currently Lineker is joined by two pundits for highlights shows, with three pundits for most live matches. Alan Hansen and Alan Shearer are the lead pundits, with Mark Lawrenson also appearing regularly. Occasionally Lee Dixon, Gavin Peacock or Les Ferdinand will appear, and the show also uses prominent managers such as David Moyes or Mark Hughes for live matches, as well as Ian Wright, Marcel Desailly, Leonardo and Peter Schmeichel.


          The longest-running commentator is John Motson, who made his first appearance on October 9, 1971. He continues to feature on the programme to this day, and is currently the principal commentator for live matches. Barry Davies was another longstanding commentator, featuring on the show between 1969 and 2004. Other previous noted commentators include Stuart Hall, Alan Weeks, Alan Parry, Gerald Sinstadt, Harry Carpenter, Clive Tyldesley, Jon Champion and Paul Mitchell.


          On 21 April 2007, Jacqui Oatley became the first woman to commentate on the programme. She joins Motson, Jonathan Pearce, Steve Wilson, Guy Mowbray, Simon Brotherton, Tony Gubba, John Roder, Dan O'Hagan, Martin Fisher, Ian Gwyn Hughes and Alistair Mann in the team of Match of the Day commentators. For live matches the commentator will be joined by a co-commentator, usually Mark Lawrenson, the principal co-commentator, Mark Bright, Iain Dowie, Gavin Peacock or Martin Keown.


          


          Theme music


          
            	The show's theme tune is called "Match Of The Day" and was written especially for the programme in 1970 by Barry Stoller, and has become so ubiquitous in British culture that it is associated not just with the programme but football in general. It is often incorrectly labelled with the title "Offside", which was actually the name of an alternative commercially-released version in 1970, which was conducted by Mike Vickers. The tune has four beats in a bar, played on a bass guitar.


            	The original theme tune to MotD was written by Major Leslie Statham, the band leader of the Welsh Guards and was entitled 'Drum Majorette' (He also wrote the popular Guards regiments' march Birdcage Walk). This remained the theme tune from 1964 until 1970 when the current tune by Barry Stoller replaced it. At the time Major Statham wrote his original works using the pen-name 'Arnold Stock'.


            	The theme tune appears in popular children's party song The Music Man by Black Lace.


            	Genesis honoured the program with their song "Match of the Day" in 1977, on the " Spot the Pigeon" EP.

          


          


          Related Shows


          Between 1995 and 1999, the BBC broadcast Match of the Seventies (1995-96), Match of the Eighties (1997) and Match of the Nineties (1999). Each series acted as a chronological review of seasons through each decade, presented in a slightly off-beat style, and relied heavily on footage originally included in Match of the Day broadcasts. Presenters included Dennis Waterman and Danny Baker. Sometimes if matches are shown on BBC Northern Ireland and nowhere else in the UK they would be broadcast on Northern Ireland's own Match of the Day programme called Match of the Day from Northern Ireland, it is the same with matches broadcast only on BBC Wales they would get broadcast on their own Match of the Day programme called Match of the Day Wales the only exception to that is in Scotland where they have a Sportscene programme which replaces Match of the Day in Scotland if Match of the Day is showing a Scotland match.


          


          Match of The Day Annual


          Since 2005, the Match of the Day Annual has been produced as a spin-off publication aimed at the teenage market. Edited by football journalist Chris Hunt, the annual traditionally features charts of the Top 100 players in world football and the Top 50 players by position.
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              	Diamond
            


            
              	
                [image: ]


                
                  An octahedral diamond crystal in matrix
                

              
            


            
              	General
            


            
              	Category

              	Native Nonmetal, Mineral
            


            
              	Chemical formula

              	Carbon (C)
            


            
              	Identification
            


            
              	Colour

              	Most often colorless to yellow or brown. Rarely pink, orange, green or blue.
            


            
              	Crystal habit

              	Octahedral, spherical or massive
            


            
              	Crystal system

              	Isometric
            


            
              	Cleavage

              	Octahedral; perfect and easy
            


            
              	Fracture

              	Conchoidal
            


            
              	Mohs Scale hardness

              	10
            


            
              	Luster

              	Adamantine to greasy
            


            
              	Refractive index

              	2.417
            


            
              	Pleochroism

              	None
            


            
              	Streak

              	None
            


            
              	Specific gravity

              	3.5163.525
            


            
              	Fusibility

              	Burns above 800C, on heating over 2000 Celsius decomposes in solid state without melting.
            


            
              	Solubility

              	Resistant to acids, but dissolves irreversibly in hot steel
            


            
              	Diaphaneity

              	Clear to not
            


            
              	Major varieties
            


            
              	Ballas

              	Spherical, radial structure, cryptocrystalline, opaque black
            


            
              	Bort

              	Poorly formed, cryptocrystalline, shapeless, translucent
            


            
              	Carbonado

              	Massive, microcrystalline, opaque black
            

          


          Diamond is transparent to opaque, optically isotropic, 3D-crystalline carbon. It is the hardest naturally occurring material knownowing to its strong covalent bondingyet its toughness is only fair to good due to important structural weaknesses. The precise tensile strength of diamond is unknown. However, strength up to 60 GPa has been observed, and its theoretical intrinsic strength has been calculated to be between 90 and 225 GPa, depending on the crystal orientation. Diamond has a high refractive index (2.417) and moderate dispersion (0.044), properties which are considered carefully during diamond cutting and which (together with their hardness) give cut diamonds their brilliance and fire. Scientists classify diamonds into two main types and several subtypes, depending on the nature of crystallographic defects present. Trace impurities substitutionally replacing carbon atoms in a diamond's crystal lattice, and in some cases structural defects, are responsible for the wide range of colors seen in diamond. Most diamonds are electrical insulators but extremely efficient thermal conductors. The specific gravity of single-crystal diamond (3.52) is fairly constant. Contrary to a common misconception, diamond is not the most stable form of solid carbon; graphite has that distinction.


          


          Hardness and crystal structure


          
            [image: Diamond and graphite are two allotropes of carbon: pure forms of the same element that differ in structure.]

            
              Diamond and graphite are two allotropes of carbon: pure forms of the same element that differ in structure.
            

          


          Known to the ancient Greeks as adamas ("tame'sles" or "bridleless") and sometimes called adamant, diamond is the hardest known naturally occurring material, scoring 10 on the old Mohs scale of mineral hardness. The material boron nitride, when in a form structurally identical to diamond, is nearly as hard as diamond; a currently hypothetical material, beta carbon nitride, may also be as hard or harder in one form. Furthermore, it has been shown 1 2 that ultrahard fullerite (C60) (not to be confused with P-SWNT fullerite) when testing diamond hardness with a scanning force microscope can scratch diamond. In turn, using more accurate measurements, these values are now known for diamond hardness. A Type IIa diamond (111) has a hardness value of 167 GPa (6) when scratched with an ultrahard fullerite tip, while an ultrahard fullerite sample has a value of 310 GPa when tested with a fullerite tip. However, the test only works properly with a tip made of harder material than the sample being tested. This means that the true value for ultrahard fullerite is likely somewhat lower than 310 GPa.


          Cubic diamonds have a perfect and easy octahedral cleavage, which means that they have four planesdirections following the faces of the octahedron where there are fewer bonds and therefore points of structural weaknessalong which diamond can easily split (following a blunt impact), leaving smooth surfaces. Similarly, diamond's hardness is markedly directional: the hardest direction is the diagonal on the cube face, 100 times harder than the softest direction, which is the dodecahedral plane. The octahedral plane, followed by the axial directions on the cube plane, are intermediate between the two extremes. The diamond cutting process relies heavily on this directional hardness, as without it a diamond would be nearly impossible to fashion. Cleavage also plays a helpful role, especially in large stones where the cutter wishes to remove flawed material or to produce more than one stone from the same piece of rough.


          Diamonds typically crystallize in the cubic crystal system ( space group [image: Fd\bar{3}m]) and consist of tetrahedrally, covalently bonded carbon atoms. A second form called lonsdaleite with hexagonal symmetry is also found, but it is extremely rare and is believed to form only when meteoric graphite falls to Earth. The local environment of each atom is identical in the two structures. In terms of crystal habit, diamonds occur most often as euhedral (well-formed) or rounded octahedra and twinned, flattened octahedra known as macles (with a triangular outline). Other forms include dodecahedra and (rarely) cubes. There is some evidence that interstitial nitrogen impurities play an important role in the formation of euhedral crystalsthe largest diamonds found, such as the Cullinan Diamond, have been shapeless or massive. These diamonds are Type II and therefore contain little if any nitrogen (see Composition and colour).


          The faces of diamond octahedrons are highly lustrous due to their hardness; growth defects in the form of trigons or etch pits are often present on the faces, the former being triangular pits whose points are aligned with the faces of the octahedron. A diamond's fracture may be step-like, conchoidal (shell-like, similar to glass) or irregular. Diamonds which are nearly round due to the stepping tendency of octahedrons are commonly found coated in nyf, a gum-like skin; the combination of stepped faces, growth defects, and nyf produces a "scaly" or corrugated appearance, and such diamonds are termed crinkles. A significant number of diamonds crystallize anhedrally: that is, their forms are so distorted that few crystal faces are discernible. Some diamonds found in Brazil and the Democratic Republic of the Congo are cryptocrystalline and occur as opaque, darkly colored, spherical, radial masses of tiny crystals; these are known as ballas and are important to industry as they lack the cleavage planes of single-crystal diamond. Carbonado is a similar opaque microcrystalline form which occurs in shapeless masses. Like ballas diamond, carbonado lacks cleavage and its specific gravity varies widely, from 2.93.5. Bort diamonds, found in Brazil, Venezuela, and Guyana, are the most common type of industrial-grade diamond, also cryptocrystalline or otherwise poorly crystallized, but possessing cleavage, translucency, and lighter colors.


          Due to its great hardness and strong molecular bonding, a cut diamond's facets and facet edges are observably the flattest and sharpest. A curious side effect of diamond's surface perfection is hydrophobia combined with lipophilia. The former property means a drop of water placed on a diamond will form a coherent droplet, whereas in most other minerals the water would spread out to cover the surface. Similarly, diamond is unusually lipophilic, meaning grease and oil readily collect on a diamond's surface. Whereas on other minerals oil would form coherent drops, on a diamond the oil would spread. This property is exploited in the use of so-called "grease pens," which apply a line of grease to the surface of a suspect diamond simulant.


          Diamond is so strong because of the shape the carbon atoms make. It's a very strong 3D shape, each carbon atom having four joined to it with covalent bonds.


          


          Toughness


          Unlike hardness, which only denotes resistance to scratching, diamond's toughness or tenacity is only fair to good. Toughness relates to the ability to resist breakage from falls or impacts: due to diamond's perfect and easy cleavage, it is vulnerable to breakage. A diamond will shatter if hit with an ordinary hammer.


          Ballas and carbonado diamond are exceptional, as they are polycrystalline and therefore much tougher than single-crystal diamond; they are used for deep-drilling bits and other demanding industrial applications. Particular cuts of diamonds are more prone to breakagesuch as marquis or other cuts featuring tapered pointsand thus may be uninsurable by reputable insurance companies. The culet is a facet (parallel to the table) given to the pavilion of cut diamonds designed specifically to reduce the likelihood of breakage or splintering. Extremely thin, or very thin girdles are also prone to much higher breakage.


          Solid foreign crystals are commonly present in diamondthese and other inclusions, such as internal fractures or "feathers"can compromise the structural integrity of a diamond. Cut diamonds that have been enhanced to improve their clarity via glass infilling of fractures or cavities are especially fragile, as the glass will not stand up to ultrasonic cleaning or the rigors of the jeweler's torch. Fracture-filled diamonds may shatter if treated improperly.


          


          Optical properties


          The lustre of a diamond is described as 'adamantine', which simply means diamond-like. It is the highest luster possible bar that of metal (metallic), and is due to diamond's superlative hardness. Reflections on a properly cut diamond's facets are undistorted, due to their flatness. The refractive index of diamond (as measured via sodium light, 589.3 nm) is 2.417; because it is cubic in structure, diamond is also isotropic. Its high dispersion of 0.044 (B-G interval) manifests in the perceptible fire of cut diamonds. This fireflashes of prismatic colors seen in transparent stonesis perhaps diamond's most important optical property from a jewelry perspective. The prominence or amount of fire seen in a stone is heavily influenced by the choice of diamond cut and its associated proportions (particularly crown height), although the body colour of fancy diamonds may hide their fire to some degree.


          Some diamonds exhibit fluorescence of various colors and intensities under long wave (LW) ultra-violet light (365 nm): Cape series stones (Type Ia; see composition and colour) usually fluoresce blue, and these stones may also phosphoresce yellow. (This is a unique property among gemstones). Other LW fluorescence colors possible are green (usually in brown stones), yellow, mauve, or red (Type IIb). In natural diamonds there is typically little if any response to shortwave (SW) ultraviolet, but the reverse is true of synthetics. Some natural Type IIb diamonds may phosphoresce blue after exposure to SW ultraviolet. In naturals, fluorescence under X-rays is generally bluish-white, yellowish or greenish. Some diamonds, particularly Canadian diamonds, show no fluorescence.


          Cape series diamonds have a visible absorption spectrum (as seen through a direct-vision spectroscope) consisting of a fine line in the violet at 415.5 nmhowever, this line is often invisible until the diamond has been cooled to very low temperatures. Associated with this are weaker lines at 478 nm (often only this line is visible), 465 nm, 452 nm, 435 nm, and 423 nm. Other stones show additional bands: brown, green, or yellow diamonds show a band in the green at 504 nm, sometimes accompanied by two additional weak bands at 537 nm and 495 nm. Type IIb diamonds may absorb in the far red, but otherwise show no observable visible absorption spectrum.


          Gemological laboratories make use of spectrophotometer machines that can distinguish natural, artificial, and colour- enhanced diamonds. The spectrophotometers analyze the infrared, visible, and ultraviolet absorption spectrums of diamonds cooled with liquid nitrogen to detect tell-tale absorption lines that are not normally discernible.


          


          Electrical properties


          Except for most natural blue diamondswhich are semiconductors due to substitutional boron impurities replacing carbon atomsdiamond is a good electrical insulator. Natural blue diamonds recently recovered from the Argyle diamond mine in Australia have been found to owe their colour to an overabundance of hydrogen atoms: these diamonds are not semiconductors. Natural blue diamonds containing boron and synthetic diamonds doped with boron are p-type semiconductors. If an n-type semiconductor can be synthesized, electronic circuits could be manufactured from diamond. Worldwide research is in progress, with occasional successes reported, but nothing definite. In 2002 it was reported in the journal Nature that researchers have succeeded in depositing a thin diamond film on a diamond surface which is a major step towards manufacture of a diamond chip. In 2003 it was reported that NTT developed a diamond semiconductor device. In 2005 reports came out that the National Institute of Advanced Industrial Science and Technology (AIST) in Japan created an n-type diamond semiconductor , and a Light Emitting Diode ( LED) producing 235 nm UV light.


          In April of 2004 Nature reported that below the superconducting transition temperature 4K, boron-doped diamond synthesized at high temperature and high pressure is a bulk, type-II superconductor . In October of 2004 superconductivity was found to occur in heavily boron-doped microwave plasma-assisted chemical vapor deposition (MPCVD) diamond below the superconducting transition temperature of 7.4K .


          


          Thermal properties


          Unlike most electrical insulators, diamond is a good conductor of heat because of the strong covalent bonding within the crystal. Most natural blue diamonds contain boron atoms which replace carbon atoms in the crystal matrix, and also have high thermal conductance. .999-12C monocrystalline synthetic diamond has the highest thermal conductivity of any known solid at room temperature: 20002500 Wm/mK (200250 Wmm/cmK), five times more than copper. Because diamond has such high thermal conductance it is already used in semiconductor manufacture to prevent silicon and other semiconducting materials from overheating. At lower temperatures conductivity becomes even better as its Fermi electrons can match the phononic normal transport mode near the Debye point, and transport heat more swiftly, to overcome the drop of specific heat with the fewer quantal microstates, to reach 41,000 Wm/mK at 104 K. The same diamond at .99999-12C is predicted to 200,000 Wm/mK (20 kWmm/cmK).


          Diamond's thermal conductivity is made use of by jewellers and gemologists who may employ an electronic thermal probe to separate diamonds from their imitations. These probes consist of a pair of battery-powered thermistors mounted in a fine copper tip. One thermistor functions as a heating device while the other measures the temperature of the copper tip: if the stone being tested is a diamond, it will conduct the tip's thermal energy rapidly enough to produce a measurable temperature drop. This test takes about 23 seconds. However, older probes will be fooled by moissanite, an imitation of diamond introduced in 1998 which has a similar thermal conductivity.


          Being a form of carbon, they can burn in the presence of oxygen if heated over 800C (1500F). In absence of oxygen they can stand higher temperatures, but will convert to graphite eventually.


          


          Composition, colour, and stability


          Diamonds occur in a restricted variety of colorsblack, brown, yellow, grey, white, blue, orange, purple to pink, red, and chartreuse. Colored diamonds contain crystallographic defects, including substitutional impurities and structural defects, that cause the coloration. Theoretically, pure diamonds would be transparent and colorless. Diamonds are scientifically classed into two main types and several subtypes, according to the nature of defects present and how they affect light absorption:


          Type I diamond has nitrogen (N) atoms as the main impurity, at a concentration of 0.1 percent. If the N atoms are in pairs they do not affect the diamond's colour; these are Type IaA. If the N atoms are in large even-numbered aggregates they impart a yellow to brown tint (Type IaB). About 98 percent of gem diamonds are type Ia, and most of these are a mixture of IaA and IaB material: these diamonds belong to the Cape series, named after the diamond-rich region formerly known as Cape Province in South Africa, whose deposits are largely Type Ia. If the N atoms are dispersed throughout the crystal in isolated sites (not paired or grouped), they give the stone an intense yellow or occasionally brown tint (Type Ib); the rare canary diamonds belong to this type, which represents only one permille of known natural diamonds. Synthetic diamond containing nitrogen is Type Ib. Type I diamonds absorb in both the infrared and ultraviolet region, from 320 nm. They also have a characteristic fluorescence and visible absorption spectrum (see Optical properties).


          Type II diamonds have very few if any nitrogen impurities. Type IIa diamond can be colored pink, red, or brown due to structural anomalies arising through plastic deformation during crystal growththese diamonds are rare (1.8 percent of gem diamonds), but constitute a large percentage of Australian production. Type IIb diamonds, which account for 0.1 percent of gem diamonds, are usually a steely blue or grey due to scattered boron within the crystal matrix; these diamonds are also semiconductors, unlike other diamond types (see Electrical properties). However, an overabundance of hydrogen can also impart a blue colour; these are not necessarily Type IIb. Type II diamonds absorb in a different region of the infrared, and transmit in the ultraviolet below 225 nm, unlike Type I diamonds. They also have differing fluorescence characteristics, but no discernible visible absorption spectrum.


          Certain diamond enhancement techniques are commonly used to artificially produce an array of colors, including blue, green, yellow, red, and black. Colour enhancement techniques usually involve irradiation, including proton and deuteron bombardment via cyclotrons; neutron bombardment via the piles of nuclear reactors; and electron bombardment via Van de Graaff generators. These high-energy particles physically alter the diamond's crystal lattice, knocking carbon atoms out of place and producing colour centers. The depth of colour penetration depends on the technique and its duration, and in some cases the diamond may be left radioactive to some degree.


          It should be noted that some irradiated diamonds are completely naturalone famous example is the Dresden Green Diamond. In these natural stones the color is imparted by "radiation burns" in the form of small patches, usually only skin deep. Additionally, Type IIa diamonds can have their structural deformations "repaired" via a high-temperature, high-pressure (HTHP) process, removing much or all of the diamond's colour.


          In the late 18th century, diamonds were demonstrated to be made of carbon by the rather expensive experiment of igniting a diamond (by means of a burning-glass) in an oxygen atmosphere and showing that carbonic acid gas (carbon dioxide) was the product of the combustion. The fact that diamonds are combustible bears further examination because it is related to an interesting fact about diamonds. Diamonds are carbon crystals that form deep within the Earth under high temperatures and extreme pressures. At surface air pressure (one atmosphere), diamonds are not as stable as graphite, and so the decay of diamond is thermodynamically favorable (H=2kJ/mol). Diamonds had previously been shown to burn during Roman times.


          So, despite De Beers' 1948 ad campaign, diamonds are definitely not forever. However, owing to a very large kinetic energy barrier, diamonds are metastable; they will not decay into graphite under normal conditions.
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          Materials science or materials engineering is an interdisciplinary field involving the properties of matter and its applications to various areas of science and engineering. This science investigates the relationship between the structure of materials and their properties. It includes elements of applied physics and chemistry, as well as chemical, mechanical, civil and electrical engineering. With significant media attention to nanoscience and nanotechnology in recent years, materials science has been propelled to the forefront at many universities. It is also an important part of forensic engineering and forensic materials engineering, the study of failed products and components.


          


          History


          The material of choice of a given era is often its defining point; the Stone Age, Bronze Age, and Steel Age are examples of this. Materials science is one of the oldest forms of engineering and applied science, deriving from the manufacture of ceramics. Modern materials science evolved directly from metallurgy, which itself evolved from mining. A major breakthrough in the understanding of materials occurred in the late 19th century, when Willard Gibbs demonstrated that thermodynamic properties relating to atomic structure in various phases are related to the physical properties of a material. Important elements of modern materials science are a product of the space race: the understanding and engineering of the metallic alloys, and silica and carbon materials, used in the construction of space vehicles enabling the exploration of space. Materials science has driven, and been driven by, the development of revolutionary technologies such as plastics, semiconductors, and biomaterials.


          Before the 1960s (and in some cases decades after), many materials science departments were named metallurgy departments, from a 19th and early 20th century emphasis on metals. The field has since broadened to include every class of materials, including: ceramics, polymers, semiconductors, magnetic materials, medical implant materials and biological materials.


          


          Fundamentals of materials science


          In materials science, rather than haphazardly looking for and discovering materials and exploiting their properties, one instead aims to understand materials fundamentally so that new materials with the desired properties can be created.


          The basis of all materials science involves relating the desired properties and relative performance of a material in a certain application to the structure of the atoms and phases in that material through characterization. The major determinants of the structure of a material and thus of its properties are its constituent chemical elements and the way in which it has been processed into its final form. These, taken together and related through the laws of thermodynamics, govern a materials microstructure, and thus its properties.


          An old adage in materials science says: "materials are like people; it is the defects that make them interesting". The manufacture of a perfect crystal of a material is currently physically impossible. Instead materials scientists manipulate the defects in crystalline materials such as precipitates, grain boundaries ( Hall-Petch relationship), interstitial atoms, vacancies or substitutional atoms, to create materials with the desired properties.


          Not all materials have a regular crystal structure. Polymers display varying degrees of crystallinity, and many are completely non-crystalline. Glasses, some ceramics, and many natural materials are amorphous, not possessing any long-range order in their atomic arrangements. The study of polymers combines elements of chemical and statistical thermodynamics to give thermodynamic, as well as mechanical, descriptions of physical properties.


          In addition to industrial interest, materials science has gradually developed into a field which provides tests for condensed matter or solid state theories. New physics emerge because of the diverse new material properties which need to be explained.


          


          Materials in industry


          Radical materials advances can drive the creation of new products or even new industries, but stable industries also employ materials scientists to make incremental improvements and troubleshoot issues with currently used materials. Industrial applications of materials science include materials design, cost-benefit tradeoffs in industrial production of materials, processing techniques ( casting, rolling, welding, ion implantation, crystal growth, thin-film deposition, sintering, glassblowing, etc.), and analytical techniques (characterization techniques such as electron microscopy, x-ray diffraction, calorimetry, nuclear microscopy (HEFIB), Rutherford backscattering, neutron diffraction, etc.).


          Besides material characterisation, the material scientist/engineer also deals with the extraction of materials and their conversion into useful forms. Thus ingot casting, foundry techniques, blast furnace extraction, and electrolytic extraction are all part of the required knowledge of a metallurgist/engineer. Often the presence, absence or variation of minute quantities of secondary elements and compounds in a bulk material will have a great impact on the final properties of the materials produced, for instance, steels are classified based on 1/10th and 1/100 weight percentages of the carbon and other alloying elements they contain. Thus, the extraction and purification techniques employed in the extraction of iron in the blast furnace will have an impact of the quality of steel that may be produced.


          The overlap between physics and materials science has led to the offshoot field of materials physics, which is concerned with the physical properties of materials. The approach is generally more macroscopic and applied than in condensed matter physics. See important publications in materials physics for more details on this field of study.


          The study of metal alloys is a significant part of materials science. Of all the metallic alloys in use today, the alloys of iron (steel, stainless steel, cast iron, tool steel, alloy steels) make up the largest proportion both by quantity and commercial value. Iron alloyed with various proportions of carbon gives low, mid and high carbon steels. For the steels, the hardness and tensile strength of the steel is directly related to the amount of carbon present, with increasing carbon levels also leading to lower ductility and toughness. The addition of silicon and graphitization will produce cast irons (although some cast irons are made precisely with no graphitization). The addition of chromium, nickel and molybdenum to carbon steels (more than 10%) gives us stainless steels.


          Other significant metallic alloys are those of aluminium, titanium, copper and magnesium. Copper alloys have been known for a long time (since the Bronze Age), while the alloys of the other three metals have been relatively recently developed. Due to the chemical reactivity of these metals, the electrolytic extraction processes required were only developed relatively recently. The alloys of aluminium, titanium and magnesium are also known and valued for their high strength-to-weight ratios and, in the case of magnesium, their ability to provide electromagnetic shielding. These materials are ideal for situations where high strength-to-weight ratios are more important than bulk cost, such as in the aerospace industry and certain automotive engineering applications.


          Other than metals, polymers and ceramics are also an important part of materials science. Polymers are the raw materials (the resins) used to make what we commonly call plastics. Plastics are really the final product, created after one or more polymers or additives have been added to a resin during processing, which is then shaped into a final form. Polymers which have been around, and which are in current widespread use, include polyethylene, polypropylene, PVC, polystyrene, nylons, polyesters, acrylics, polyurethanes, and polycarbonates. Plastics are generally classified as "commodity", "specialty" and "engineering" plastics.


          PVC (polyvinyl-chloride) is widely used, inexpensive, and annual production quantities are large. It lends itself to an incredible array of applications, from artificial leather to electrical insulation and cabling, packaging and containers. Its fabrication and processing are simple and well-established. The versatility of PVC is due to the wide range of plasticisers and other additives that it accepts. The term "additives" in polymer science refers to the chemicals and compounds added to the polymer base to modify its material properties.


          Polycarbonate would be normally considered an engineering plastic (other examples include PEEK, ABS). Engineering plastics are valued for their superior strengths and other special material properties. They are usually not used for disposable applications, unlike commodity plastics.


          Specialty plastics are materials with unique characteristics, such as ultra-high strength, electrical conductivity, electro-fluorescence, high thermal stability, etc.


          It should be noted here that the dividing line between the various types of plastics is not based on material but rather on their properties and applications. For instance, polyethylene (PE) is a cheap, low friction polymer commonly used to make disposable shopping bags and trash bags, and is considered a commodity plastic, whereas Medium-Density Polyethylene MDPE is used for underground gas and water pipes, and another variety called Ultra-high Molecular Weight Polyethylene UHMWPE is an engineering plastic which is used extensively as the glide rails for industrial equipment and the low-friction socket in implanted hip joints.


          Another application of material science in industry is the making of composite materials. Composite materials are structured materials composed of two or more macroscopic phases. An example would be steel-reinforced concrete; another can be seen in the "plastic" casings of television sets, cell-phones and so on. These plastic casings are usually a composite material made up of a thermoplastic matrix such as acrylonitrile-butadiene-styrene ( ABS) in which calcium carbonate chalk, talc, glass fibres or carbon fibres have been added for added strength, bulk, or electro-static dispersion. These additions may be referred to as reinforcing fibres, or dispersants, depending on their purpose.


          


          Classes of materials (by bond types)


          Materials science encompasses various classes of materials, each of which may constitute a separate field. Materials are sometimes classified by the type of bonding present between the atoms:


          
            	Ionic crystals


            	Covalent crystals


            	Metals


            	Intermetallics


            	Semiconductors


            	Polymers


            	Composite materials


            	Vitreous materials

          


          


          Sub-fields of materials science


          
            	Nanotechnology  rigorously, the study of materials where the effects of quantum confinement, the Gibbs-Thomson effect, or any other effect only present at the nanoscale is the defining property of the material; but more commonly, it is the creation and study of materials whose defining structural properties are anywhere from less than a nanometer to one hundred nanometers in scale, such as molecularly engineered materials.


            	Microtechnology - study of materials and processes and their interaction, allowing microfabrication of structures of micrometric dimensions, such as MicroElectroMechanical Systems (MEMS).


            	Crystallography  the study of how atoms in a solid fill space, the defects associated with crystal structures such as grain boundaries and dislocations, and the characterization of these structures and their relation to physical properties.


            	Materials Characterization  such as diffraction with x-rays, electrons, or neutrons, and various forms of spectroscopy and chemical analysis such as Raman spectroscopy, energy-dispersive spectroscopy (EDS), chromatography, thermal analysis, electron microscope analysis, etc., in order to understand and define the properties of materials. See also List of surface analysis methods


            	Metallurgy  the study of metals and their alloys, including their extraction, microstructure and processing.


            	Biomaterials  materials that are derived from and/or used with biological systems.


            	Electronic and magnetic materials  materials such as semiconductors used to create integrated circuits, storage media, sensors, and other devices.


            	Tribology  the study of the wear of materials due to friction and other factors.


            	Surface science/Catalysis  interactions and structures between solid-gas solid-liquid or solid-solid interfaces.


            	Ceramography  the study of the microstructures of high-temperature materials and refractories, including structural ceramics such as RCC, polycrystalline silicon carbide and transformation toughened ceramics

          


          Some practitioners often consider rheology a sub-field of materials science, because it can cover any material that flows. However, modern rheology typically deals with non-Newtonian fluid dynamics, so it is often considered a sub-field of continuum mechanics. See also granular material.


          
            	Glass Science  any non-crystalline material including inorganic glasses, vitreous metals and non-oxide glasses.


            	Forensic engineering  the study of how products fail, and the vital role of the materials of construction


            	Forensic materials engineering  the study of material failure, and the light it sheds on how engineers specify materials in their product

          


          


          Topics that form the basis of materials science


          
            	Thermodynamics, statistical mechanics, kinetics and physical chemistry, for phase stability, transformations (physical and chemical) and diagrams.


            	Crystallography and chemical bonding, for understanding how atoms in a material are arranged.


            	Mechanics, to understand the mechanical properties of materials and their structural applications.


            	Solid-state physics and quantum mechanics, for the understanding of the electronic, thermal, magnetic, chemical, structural and optical properties of materials.


            	Diffraction and wave mechanics, for the characterization of materials.


            	Chemistry and polymer science, for the understanding of plastics, colloids, ceramics, liquid crystals, solid state chemistry, and polymers.


            	Biology, for the integration of materials into biological systems.


            	Continuum mechanics and statistics, for the study of fluid flows and ensemble systems.


            	Mechanics of materials, for the study of the relation between the mechanical behaviour of materials and their microstructures.

          


          


          Important Journals


          
            	Chemistry of Materials


            	Nature Materials


            	Acta Materialia


            	JOM


            	Advanced Materials


            	Computational materials science


            	Advanced Functional Materials


            	Journal of Materials Chemistry


            	Journal of Materials Online - Open Access


            	Metallurgical and Materials Transactions


            	Journal of Materials Research


            	Journal of Materials Science


            	Federation of European Materials Science Societies Newsletter


            	AMMTIAC eNews/Quarterly Advanced materials, manufacturing, and testing. (Free subscription)
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          Analysis has its beginnings in the rigorous formulation of calculus. It is the branch of mathematics most explicitly concerned with the notion of a limit, whether the limit of a sequence or the limit of a function. It also includes the theories of differentiation, integration and measure, infinite series, and analytic functions. These theories are often studied in the context of real numbers, complex numbers, and real and complex functions. However, they can also be defined and studied in any space of mathematical objects that is equipped with a definition of "nearness" (a topological space) or more specifically "distance" (a metric space).


          


          Motivation


          The motivation for studying mathematical analysis in the wider context of topological or metric spaces is twofold:


          
            	First, the same basic techniques have proved applicable to a wider class of problems (e.g., the study of function spaces).

          


          
            	Second, and just as importantly, a greater understanding of analysis in more abstract spaces frequently proves to be directly applicable to classical problems. For example, in Fourier analysis, functions are expressed in terms of certain infinite series (of complex exponentials or trigonometric functions). Physically, this decomposition amounts to reducing an arbitrary (sound) wave to its frequency components. The "weights" or coefficients of the terms in the Fourier expansion of a function can be thought of as components of a vector in an infinite dimensional space known as a Hilbert space. Study of functions defined in this more general setting thus provides a convenient method of deriving results about the way functions vary in space as well as time or, in more mathematical terms, partial differential equations, where this technique is known as separation of variables.

          


          


          History


          Early results in analysis were implicitly present in the early days of ancient Greek mathematics. For instance, an infinite geometric sum is implicit in Zeno's paradox of the dichotomy. Later, Greek mathematicians such as Eudoxus and Archimedes made more explicit, but informal, use of the concepts of limits and convergence when they used the method of exhaustion to compute the area and volume of regions and solids. In India, the 12th century mathematician Bhaskara conceived of differential calculus, and gave examples of the derivative and differential coefficient, along with a statement of what is now known as Rolle's theorem.


          In the 14th century, the roots of mathematical analysis began with work done by Madhava of Sangamagrama, regarded by some as the "founder of mathematical analysis", who developed infinite series expansions, like the power series and the Taylor series, of functions such as sine, cosine, tangent and arctangent. Along side his development of the Taylor series of the trigonometric functions he also estimated the magnitude of the error terms created by truncating these series and gave a rational approximation of an infinite series. He further developed infinite continued fractions, term by term integration, and the power series of the radius, diameter, circumference, angle , , and /4. His followers at the Kerala School further expanded his works, up to the 16th century.


          In Europe, during the latter half of the 17th century, Newton and Leibniz independently developed calculus, which grew, with the stimulus of applied work that continued through the 18thcentury, into analysis topics such as the calculus of variations, ordinary and partial differential equations, Fourier analysis, and generating functions. During this period, calculus techniques were applied to approximate discrete problems by continuous ones.


          In the 18th century, Euler introduced the notion of mathematical function. Real analysis began to emerge as an independent subject when Bernard Bolzano introduced the modern definition of continuity in 1816. In the 19thcentury, Cauchy helped to put calculus on a firm logical foundation by introducing the concept of the Cauchy sequence. He also started the formal theory of complex analysis. Poisson, Liouville, Fourier and others studied partial differential equations and harmonic analysis. The contributions of these mathematicians and others, such as Weierstrass, developed the modern notion of mathematical rigor, thus founding the field of mathematical analysis (at least in the modern sense).


          In the middle of the century Riemann introduced his theory of integration. The last third of the 19th century saw the arithmetization of analysis by Weierstrass, who thought that geometric reasoning was inherently misleading, and introduced the "epsilon-delta" definition of limit. Then, mathematicians started worrying that they were assuming the existence of a continuum of real numbers without proof. Dedekind then constructed the real numbers by Dedekind cuts, in which a mathematician creates irrational numbers that serve to fill the "gaps" between rational numbers, thereby creating a complete set: the continuum of real numbers. Around that time, the attempts to refine the theorems of Riemann integration led to the study of the "size" of the set of discontinuities of real functions.


          Also, " monsters" ( nowhere continuous functions, continuous but nowhere differentiable functions, space-filling curves) began to be created. In this context, Jordan developed his theory of measure, Cantor developed what is now called naive set theory, and Baire proved the Baire category theorem. In the early 20th century, calculus was formalized using axiomatic set theory. Lebesgue solved the problem of measure, and Hilbert introduced Hilbert spaces to solve integral equations. The idea of normed vector space was in the air, and in the 1920s Banach created functional analysis.


          


          Subdivisions


          Mathematical analysis includes the following subfields.


          
            	Real analysis, the rigorous study of derivatives and integrals of functions of real variables. This includes the study of sequences and their limits, series, and measures.


            	Functional analysis studies spaces of functions and introduces concepts such as Banach spaces and Hilbert spaces.


            	Harmonic analysis deals with Fourier series and their abstractions.


            	Complex analysis, the study of functions from the complex plane to the complex plane which are complex differentiable.


            	Differential geometry and topology, the application of calculus to abstract mathematical spaces that possess a complicated internal structure.


            	p-adic analysis, the study of analysis within the context of p-adic numbers, which differs in some interesting and surprising ways from its real and complex counterparts.


            	Non-standard analysis, which investigates the hyperreal numbers and their functions and gives a rigorous treatment of infinitesimals and infinitely large numbers. It is normally classed as model theory.


            	Numerical analysis, the study of algorithms for approximating the problems of continuous mathematics.

          


          Classical analysis would normally be understood as any work not using functional analysis techniques, and is sometimes also called hard analysis; it also naturally refers to the more traditional topics. The study of differential equations is now shared with other fields such as dynamical systems, though the overlap with conventional analysis is large.
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        Mathematical physics


        
          

          Mathematical physics is the scientific discipline concerned with the interface of mathematics and physics. There is no real consensus about what does or does not constitute mathematical physics. A very typical definition is the one given by the Journal of Mathematical Physics: "the application of mathematics to problems in physics and the development of mathematical methods suitable for such applications and for the formulation of theoretical physics|physical theories."


          This definition does, however, not cover the situation where results from physics are used to help prove facts in abstract mathematics which themselves have nothing particular to do with physics. This phenomenon has become increasingly important, with developments from string theory research breaking new ground in mathematics. Eric Zaslow coined the phrase physmatics to describe these developments, although other people would consider them as part of mathematical physics proper.


          Important fields of research in mathematical physics include: functional analysis/quantum physics, geometry/general relativity and combinatorics/probability theory/ statistical physics. More recently, string theory has managed to make contact with many major branches of mathematics including algebraic geometry, topology, and complex geometry.


          


          Scope of the subject


          There are several distinct branches of mathematical physics, and these roughly correspond to particular historical periods. The theory of partial differential equations (and the related areas of variational calculus, Fourier analysis, potential theory, and vector analysis) are perhaps most closely associated with mathematical physics. These were developed intensively from the second half of the eighteenth century (by, for example, D'Alembert, Euler, and Lagrange) until the 1930s. Physical applications of these developments include hydrodynamics, celestial mechanics, elasticity theory, acoustics, thermodynamics, electricity, magnetism, and aerodynamics.


          The theory of atomic spectra (and, later, quantum mechanics) developed almost concurrently with the mathematical fields of linear algebra, the spectral theory of operators, and more broadly, functional analysis. These constitute the mathematical basis of another branch of mathematical physics.


          The special and general theories of relativity require a rather different type of mathematics. This was group theory: and it played an important role in both quantum field theory and differential geometry. This was, however, gradually supplemented by topology in the mathematical description of cosmological as well as quantum field theory phenomena.


          Statistical mechanics forms a separate field, which is closely related with the more mathematical ergodic theory and some parts of probability theory.


          The usage of the term 'Mathematical physics' is sometimes idiosyncratic. Certain parts of mathematics that initially arose from the development of physics are not considered parts of mathematical physics, while other closely related fields are. For example, ordinary differential equations and symplectic geometry are generally viewed as purely mathematical disciplines, whereas dynamical systems and Hamiltonian mechanics belong to mathematical physics.


          


          Prominent mathematical physicists


          The great seventeenth century English physicist and mathematician Isaac Newton [1642-1727] developed a wealth of new mathematics (for example, calculus and several numerical methods (most notably Newton's method)) to solve problems in physics. Other important mathematical physicists of the seventeenth century included the Dutchman Christiaan Huygens [1629-1695] (famous for suggesting the wave theory of light), and the German Johannes Kepler [1571-1630] ( Tycho Brahe's assistant, and discoverer of the equations for planetary motion/orbit).


          In the eighteenth century, two of the great innovators of mathematical physics were Swiss: Daniel Bernoulli [1700-1782] (for contributions to fluid dynamics, and vibrating strings), and, more especially, Leonhard Euler [1707-1783], (for his work in variational calculus, dynamics, fluid dynamics, and many other things). Another notable contributor was the Italian-born Frenchman, Joseph-Louis Lagrange [1736-1813] (for his work in mechanics and variational methods).


          In the late eighteenth and early nineteenth centuries, important French figures were Pierre-Simon Laplace [1749-1827] (in mathematical astronomy, potential theory, and mechanics) and Simon Denis Poisson [1781-1840] (who also worked in mechanics and potential theory). In Germany, both Carl Friedrich Gauss [1777-1855] (in magnetism) and Carl Gustav Jacobi [1804-1851] (in the areas of dynamics and canonical transformations) made key contributions to the theoretical foundations of electricity, magnetism, mechanics, and fluid dynamics.


          Gauss (along with Euler) is considered by many to be one of the three greatest mathematicians of all time. His contributions to non-Euclidean geometry laid the groundwork for the subsequent development of Riemannian geometry by Bernhard Riemann [1826-1866]. As we shall see later, this work is at the heart of general relativity.


          The nineteenth century also saw the Scot, James Clerk Maxwell [1831-1879], win renown for his four equations of electromagnetism, and his countryman, Lord Kelvin [1824-1907] make substantial discoveries in thermodynamics. Among the English physics community, Lord Rayleigh [1842-1919] worked on sound; and George Gabriel Stokes [1819-1903] was a leader in optics and fluid dynamics; while the Irishman William Rowan Hamilton [1805-1865] was noted for his work in dynamics. The German Hermann von Helmholtz [1821-1894] is best remembered for his work in the areas of electromagnetism, waves, fluids, and sound. In the U.S.A., the pioneering work of Josiah Willard Gibbs [1839-1903] became the basis for statistical mechanics. Together, these men laid the foundations of electromagnetic theory, fluid dynamics and statistical mechanics.


          The late nineteenth and the early twentieth centuries saw the birth of special relativity. This had been anticipated in the works of the Dutchman, Hendrik Lorentz [1852-1928], with important insights from Jules-Henri Poincar [1854-1912], but which were brought to full clarity by Albert Einstein [1879-1955]. Einstein then developed the invariant approach further to arrive at the remarkable geometrical approach to gravitational physics embodied in general relativity. This was based on the non-Euclidean geometry created by Gauss and Riemann in the previous century.


          Einstein's special relativity replaced the Galilean transformations of space and time with Lorentz transformations in four dimensional Minkowski space-time. His general theory of relativity replaced the flat Euclidean geometry with that of a Riemannian manifold, whose curvature is determined by the distribution of gravitational matter. This replaced Newton's scalar gravitational force by the Riemann curvature tensor.


          The other great revolutionary development of the twentieth century has been quantum theory, which emerged from the seminal contributions of Max Planck [1856-1947] (on black body radiation) and Einstein's work on the photoelectric effect. This was, at first, followed by a heuristic framework devised by Arnold Sommerfeld [1868-1951] and Niels Bohr [1885-1962], but this was soon replaced by the quantum mechanics developed by Max Born [1882-1970], Werner Heisenberg [1901-1976], Paul Dirac [1902-1984], Erwin Schrodinger [1887-1961], and Wolfgang Pauli [1900-1958]. This revolutionary theoretical framework is based on a probabilistic interpretation of states, and evolution and measurements in terms of self-adjoint operators on an infinite dimensional vector space ( Hilbert space, introduced by David Hilbert [1862-1943]). Paul Dirac, for example, used algebraic constructions to produce a relativistic model for the electron, predicting its magnetic moment and the existence of its antiparticle, the positron.


          Later important contributors to twentieth century mathematical physics include Satyendra Nath Bose [1894-1974], Julian Schwinger [1918-1994], Sin-Itiro Tomonaga [1906-1979], Richard Feynman [1918-1988], Freeman Dyson [1923- ], Hideki Yukawa [1907-1981], Roger Penrose [1931- ], Stephen Hawking [1942- ], and Edward Witten [1951- ].


          


          Mathematically rigorous physics


          The term 'mathematical' physics is also sometimes used in a special sense, to distinguish research aimed at studying and solving problems inspired by physics within a mathematically rigorous framework. Mathematical physics in this sense covers a very broad area of topics with the common feature that they blend pure mathematics and physics. Although related to theoretical physics, 'mathematical' physics in this sense emphasizes the mathematical rigour of the same type as found in mathematics. On the other hand, theoretical physics emphasizes the links to observations and experimental physics which often requires theoretical physicists (and mathematical physicists in the more general sense) to use heuristic, intuitive, and approximate arguments. Such arguments are not considered rigorous by mathematicians. Arguably, rigorous mathematical physics is closer to mathematics, and theoretical physics is closer to physics.


          Such mathematical physicists primarily expand and elucidate physical theories. Because of the required rigor, these researchers often deal with questions that theoretical physicists have considered to already be solved. However, they can sometimes show (but neither commonly nor easily) that the previous solution was incorrect.


          The field has concentrated in three main areas: (1) quantum field theory, especially the precise construction of models; (2) statistical mechanics, especially the theory of phase transitions; and (3) nonrelativistic quantum mechanics ( Schrdinger operators), including the connections to atomic and molecular physics.


          The effort to put physical theories on a mathematically rigorous footing has inspired many mathematical developments. For example, the development of quantum mechanics and some aspects of functional analysis parallel each other in many ways. The mathematical study of quantum statistical mechanics has motivated results in operator algebras. The attempt to construct a rigorous quantum field theory has brought about progress in fields such as representation theory. Use of geometry and topology plays an important role in string theory. The above are just a few examples. An examination of the current research literature would undoubtedly give other such instances.
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          In mathematics, a proof is a convincing demonstration that some mathematical statement is necessarily true, within the accepted standards of the field. A proof is a logical argument, not an empirical one. That is, the proof must demonstrate that a proposition is true in all cases to which it applies, without a single exception. An unproven proposition believed or strongly suspected to be true is known as a conjecture.


          Proofs employ logic but usually include some amount of natural language which usually admits some ambiguity. In fact, the vast majority of proofs in written mathematics can be considered as applications of informal logic. Purely formal proofs are considered in proof theory. The distinction between formal and informal proofs has led to much examination of current and historical mathematical practice, quasi-empiricism in mathematics, and so-called folk mathematics (in both senses of that term). The philosophy of mathematics is concerned with the role of language and logic in proofs, and mathematics as a language.


          Regardless of one's attitude to formalism, the result that is proved to be true is a theorem; in a completely formal proof it would be the final line, and the complete proof shows how it follows from the axioms alone by the application of the rules of inference. Once a theorem is proved, it can be used as the basis to prove further statements. A theorem may also be referred to as a lemma if it is used as a stepping stone in the proof of a theorem. The axioms are those statements one cannot, or need not, prove. These were once the primary study of philosophers of mathematics. Today focus is more on practice, i.e. acceptable techniques.


          


          Methods of proof


          


          Direct proof


          In direct proof, the conclusion is established by logically combining the axioms, definitions, and earlier theorems. For example, direct proof can be used to establish that the sum of two even integers is always even:


          
            	For any two even integers x and y we can write x = 2a and y = 2b for some integers a and b, since both x and y are multiples of 2. But the sum x + y = 2a + 2b = 2(a + b) is also a multiple of 2, so it is therefore even by definition.

          


          This proof uses definition of even integers, as well as distribution law.


          


          Proof by induction


          In proof by induction, first a "base case" is proved, and then an "induction rule" is used to prove a (often infinite) series of other cases. Since the base case is true, the infinity of other cases must also be true, even if all of them cannot be proved directly because of their infinite number. A subset of induction is Infinite descent. Infinite descent can be used to prove the irrationality of the square root of two.


          The principle of mathematical induction states that: Let N = { 1, 2, 3, 4, ... } be the set of natural numbers and P(n) be a mathematical statement involving the natural number n belonging to N such that (i) P(1) is true, ie, P(n) is true for n = 1 (ii) P(m+1) is true whenever P(m) is true, ie, P(m) is true implies that P(m+1) is true. Then P(n) is true for the set of natural numbers N.


          


          Proof by transposition


          Proof by Transposition establishes the conclusion "if p then q" by proving the equivalent contrapositive statement "if not q then not p".


          


          Proof by contradiction


          In proof by contradiction (also known as reductio ad absurdum, Latin for "reduction into the absurd"), it is shown that if some statement were false, a logical contradiction occurs, hence the statement must be true. This method is perhaps the most prevalent of mathematical proofs. A famous example of a proof by contradiction shows that [image: \sqrt{2}] is irrational:


          
            	Suppose that [image: \sqrt{2}] is rational, so [image: \sqrt{2} = {a\over b}] where a and b are non-zero integers with no common factor (definition of rational number). Thus, [image: b\sqrt{2} = a]. Squaring both sides yields 2b2 = a2. Since 2 divides the left hand side, 2 must also divide the right hand side (as they are equal and both integers). So a2 is even, which implies that a must also be even. So we can write a = 2c, where c is also an integer. Substitution into the original equation yields 2b2 = (2c)2 = 4c2. Dividing both sides by 2 yields b2 = 2c2. But then, by the same argument as before, 2 divides b2, so b must be even. However, if a and b are both even, they share a factor, namely 2. This contradicts our assumption, so we are forced to conclude that [image: \sqrt{2}] is irrational.

          


          


          Proof by construction


          Proof by construction, or proof by example, is the construction of a concrete example with a property to show that something having that property exists. Joseph Liouville, for instance, proved the existence of transcendental numbers by constructing an explicit example.


          


          Proof by exhaustion


          In Proof by exhaustion, the conclusion is established by dividing it into a finite number of cases and proving each one separately. The number of cases sometimes can become very large. For example, the first proof of the four colour theorem was a proof by exhaustion with 1,936 cases. This proof was controversial because the majority of the cases were checked by a computer program, not by hand. The shortest known proof of the four colour theorem today still has over 600 cases.


          


          Probabilistic proof


          A probabilistic proof is one in which an example is shown to exist, with certainty, by using methods of probability theory. This is not be confused with an argument that a theorem is 'probably' true. The latter type of reasoning can be called a 'plausibility argument' and is not a proof; in the case of the Collatz conjecture it is clear how far that is from a genuine proof. Probabilistic proof, like proof by construction, is one of many ways to show existence theorems.


          


          Combinatorial proof


          A combinatorial proof establishes the equivalence of different expressions by showing that they count the same object in different ways. Usually a bijection is used to show that the two interpretations give the same result.


          


          Nonconstructive proof


          A nonconstructive proof establishes that a certain mathematical object must exist (e.g. "Some X satisfies f(X)"), without explaining how such an object can be found. Often, this takes the form of a proof by contradiction in which the nonexistence of the object is proven to be impossible. In contrast, a constructive proof establishes that a particular object exists by providing a method of finding it. A famous example of a nonconstructive proof shows that there exist two irrational numbers a and b such that ab is a rational number:


          
            	Either [image: \sqrt{2}^{\sqrt{2}}] is a rational number and we are done (take [image: a=b=\sqrt{2}]), or [image: (\sqrt{2}^{\sqrt{2}})^\sqrt{2}=\sqrt{2}^2=2] shows that we can take [image: a=\sqrt{2}^{\sqrt{2}}] and [image: b=\sqrt{2}].

          


          


          Proof nor disproof


          There is a class of mathematical statements for which neither a proof nor disproof exists, using only ZFC, the standard form of axiomatic set theory. Examples include the continuum hypothesis; see further List of statements undecidable in ZFC. Under the assumption that ZFC is consistent, the existence of such statements follows from Gdel's (first) incompleteness theorem. Whether a particular unproven proposition can be proved or disproved using a standard set of axioms is not always obvious, and can be extremely technical to determine. To show that a mathematical statement is independent (or undecidable) in a given formalization of mathematics such as ZFC requires methods that transcend the given formalization.


          


          Elementary proof


          An elementary proof is (usually) a proof which does not use complex analysis. For some time it was thought that certain theorems, like the prime number theorem, could only be proved using "higher" mathematics. However, over time, many of these results have been reproved using only elementary techniques.


          


          End of a proof


          Sometimes, the abbreviation "Q.E.D." is written to indicate the end of a proof. This abbreviation stands for "Quod Erat Demonstrandum", which is Latin for "that which was to be demonstrated". An alternative is to use a square or a rectangle, such as □ or ∎, known as a " tombstone" or "halmos".
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          A mathematician is a person whose primary area of study and research is the field of mathematics, or whose contribution to mathematics is significant, e.g. Isaac Newton.


          


          Problems in mathematics


          The publication of new discoveries in mathematics continues at an immense rate in hundreds of scientific journals. One of the most exciting recent developments was the proof of Fermat's last theorem by Andrew Wiles, following 350 years of the brightest mathematical minds attempting to settle the problem.


          There are many famous open problems in mathematics, many dating back tens, if not hundreds, of years. Some examples include the Riemann hypothesis (from 1859) and Goldbach's conjecture (1742). The Millennium Prize Problems highlight longstanding, important problems in mathematics and offers a US$1,000,000 reward for solving any one of them. One of these problems, the Poincar conjecture (1904), was proven by Russian mathematician Grigori Perelman in a paper released in 2003; peer review was completed in 2006, and the proof was accepted as valid.


          


          Motivation


          Mathematicians are typically interested in finding and describing patterns, or finding (mathematical) proofs of theorems. Most problems and theorems come from within mathematics itself, or are inspired by theoretical physics. To a lesser extent, problems have come from economics, games and computer science. Some problems are simply created for the challenge of solving them. Although much mathematics is not immediately useful, history has shown that eventually applications are found. For example, number theory originally seemed to be without purpose to the real world, but after the development of computers it gained important applications to algorithms and cryptography.


          There are no Nobel Prizes awarded to mathematicians. The award that is generally viewed as having the highest prestige in mathematics is the Fields Medal. This medal, sometimes described as the "Nobel Prize of Mathematics", is awarded once every four years to as many as four young (under 40 years old) awardees at a time. Other prominent prizes include the Abel Prize, the Nemmers Prize, the Wolf Prize, the Schock Prize, and the Nevanlinna Prize.


          


          Differences


          Mathematics differs from natural sciences in that physical theories in the sciences are tested by experiments, while mathematical statements are supported by proofs which may be verified objectively by mathematicians. If a certain statement is believed to be true by mathematicians (typically because special cases have been confirmed to some degree) but has neither been proven nor dis-proven, it is called a conjecture, as opposed to the ultimate goal: a theorem that is proven true. Physical theories may be expected to change whenever new information about our physical world is discovered. Mathematics changes in a different way: new ideas don't falsify old ones but rather are used to generalize what was known before to capture a broader range of phenomena. For instance, calculus (in one variable) generalizes to multivariable calculus, which generalizes to analysis on manifolds. The development of algebraic geometry from its classical to modern forms is a particularly striking example of the way an area of mathematics can change radically in its viewpoint without making what was proved before in any way incorrect. While a theorem, once proved, is true forever, our understanding of what the theorem really means gains in profundity as the mathematics around the theorem grows. A mathematician feels that a theorem is better understood when it can be extended to apply in a broader setting than previously known. For instance, Fermat's little theorem for the nonzero integers modulo a prime generalizes to Euler's theorem for the invertible numbers modulo any nonzero integer, which generalizes to Lagrange's theorem for finite groups.


          


          Demographics
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          While the majority of mathematicians are male, there have been some demographic changes since World War II. Some prominent female mathematicians are Ada Lovelace (1815 - 1852), Maria Gaetana Agnesi (1718-1799), Emmy Noether (1882 - 1935), Sophie Germain (1776 - 1831), Sofia Kovalevskaya (1850 - 1891), Rzsa Pter (1905 - 1977), Julia Robinson (1919 - 1985), Olga Taussky-Todd (1906 - 1995), milie du Chtelet (1706  1749), Mary Cartwright (1900 - 1998), and Hypatia of Alexandria (ca. 400 AD). The AMS and other mathematical societies offer several prizes aimed at increasing the representation of women and minorities in the future of mathematics.


          


          Doctoral degree statistics for mathematicians in the United States


          The number of doctoral degrees in mathematics awarded each year in the United States has ranged from 750 to 1230 over the past 35 years. Archive copy at the Internet Archive In the early seventies, degree awards were at their peak, followed by a decline throughout the seventies, a rise through the eighties, and another peak through the nineties. Unemployment for new doctoral recipients peaked at 10.7% in 1994 but was as low as 3.3% by 2000. The percentage of female doctoral recipients increased from 15% in 1980 to 30% in 2000.


          As of 2000, there are approximately 21,000 full-time faculty positions in mathematics at colleges and universities in the United States. Of these positions about 36% are at institutions whose highest degree granted in mathematics is a bachelor's degree, 23% at institutions that offer a master's degree and 41% at institutions offering a doctoral degree.


          The median age for doctoral recipients in 1999-2000 was 30, and the mean age was 31.7.


          


          Quotations


          The following are quotations about mathematicians, or by mathematicians.


          
            	
              A mathematician is a machine for turning coffee into theorems.

              
                	Attributed to both Alfrd Rnyi and Paul Erdős

              

            

          


          
            	
              Die Mathematiker sind eine Art Franzosen; redet man mit ihnen, so bersetzen sie es in ihre Sprache, und dann ist es alsobald ganz etwas anderes. (Mathematicians are [like] a sort of Frenchmen; if you talk to them, they translate it into their own language, and then it is immediately something quite different.)

              
                	Johann Wolfgang von Goethe

              

            

          


          
            	
              Some humans are mathematicians; others aren't.

              
                	 Jane Goodall (1971) In the Shadow of Man

              

            

          


          
            	
              Each generation has its few great mathematicians...and [the others'] research harms no one.

              
                	Alfred Adler, "Mathematics and Creativity"

              

            

          


          
            	
              Mathematics, rightly viewed, possesses not only truth, but supreme beauty  a beauty cold and austere, like that of sculpture, without appeal to any part of our weaker nature, without the gorgeous trappings of painting or music, yet sublimely pure, and capable of a stern perfection such as only the greatest art can show.

              
                	Bertrand Russell, The Study of Mathematics

              

            

          


          
            	
              A mathematician, like a painter or poet, is a maker of patterns. If his patterns are more permanent than theirs, it is because they are made with ideas.

              
                	 G. H. Hardy, A Mathematician's Apology

              

            

          


          
            	
              Another roof, another proof.

              
                	 Paul Erdős

              

            

          


          
            	
              Some of you may have met mathematicians and wondered how they got that way.

              
                	 Tom Lehrer

              

            

          


          
            	
              It is impossible to be a mathematician without being a poet in soul.

              
                	 Sofia Kovalevskaya
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          Mathematics (colloquially, maths or math) is the body of knowledge centered on such concepts as quantity, structure, space, and change, and also the academic discipline that studies them. Benjamin Peirce called it "the science that draws necessary conclusions". Other practitioners of mathematics maintain that mathematics is the science of pattern, and that mathematicians seek out patterns whether found in numbers, space, science, computers, imaginary abstractions, or elsewhere. Mathematicians explore such concepts, aiming to formulate new conjectures and establish their truth by rigorous deduction from appropriately chosen axioms and definitions.


          Through the use of abstraction and logical reasoning, mathematics evolved from counting, calculation, measurement, and the systematic study of the shapes and motions of physical objects. Knowledge and use of basic mathematics have always been an inherent and integral part of individual and group life. Refinements of the basic ideas are visible in mathematical texts originating in the ancient Egyptian, Mesopotamian, Indian, Chinese, Greek and Islamic worlds. Rigorous arguments first appeared in Greek mathematics, most notably in Euclid's Elements. The development continued in fitful bursts until the Renaissance period of the 16th century, when mathematical innovations interacted with new scientific discoveries, leading to an acceleration in research that continues to the present day.


          Today, mathematics is used throughout the world in many fields, including natural science, engineering, medicine, and the social sciences such as economics. Applied mathematics, the application of mathematics to such fields, inspires and makes use of new mathematical discoveries and sometimes leads to the development of entirely new disciplines. Mathematicians also engage in pure mathematics, or mathematics for its own sake, without having any application in mind, although applications for what began as pure mathematics are often discovered later.


          


          Etymology


          The word "mathematics" (Greek: ά or mathēmatik) comes from the Greek ά (mthēma), which means learning, study, science, and additionally came to have the narrower and more technical meaning "mathematical study", even in Classical times. Its adjective is ό (mathēmatiks), related to learning, or studious, which likewise further came to mean mathematical. In particular, ὴ έ (mathēmatikḗ tkhnē), in Latin ars mathematica, meant the mathematical art.


          The apparent plural form in English, like the French plural form les mathmatiques (and the less commonly used singular derivative la mathmatique), goes back to the Latin neuter plural mathematica ( Cicero), based on the Greek plural  ά (ta mathēmatik), used by Aristotle, and meaning roughly "all things mathematical". In English, however, the noun mathematics takes singular verb forms. It is often shortened to math in English-speaking North America and maths elsewhere.


          


          History
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          The evolution of mathematics might be seen as an ever-increasing series of abstractions, or alternatively an expansion of subject matter. The first abstraction was probably that of numbers. The realization that two apples and two oranges have something in common was a breakthrough in human thought. In addition to recognizing how to count physical objects, prehistoric peoples also recognized how to count abstract quantities, like time  days, seasons, years. Arithmetic (addition, subtraction, multiplication and division), naturally followed.


          Further steps need writing or some other system for recording numbers such as tallies or the knotted strings called quipu used by the Inca empire to store numerical data. Numeral systems have been many and diverse, with the first known written numerals created by Egyptians in Middle Kingdom texts such as the Rhind Mathematical Papyrus.


          
            [image: Mayan numerals]
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          From the beginnings of recorded history, the major disciplines within mathematics arose out of the need to do calculations relating to taxation and commerce, to understand the relationships among numbers, to measure land, and to predict astronomical events. These needs can be roughly related to the broad subdivision of mathematics into the studies of quantity, structure, space, and change.


          Mathematics has since been greatly extended, and there has been a fruitful interaction between mathematics and science, to the benefit of both. Mathematical discoveries have been made throughout history and continue to be made today. According to Mikhail B. Sevryuk, in the January 2006 issue of the Bulletin of the American Mathematical Society, "The number of papers and books included in the Mathematical Reviews database since 1940 (the first year of operation of MR) is now more than 1.9 million, and more than 75 thousand items are added to the database each year. The overwhelming majority of works in this ocean contain new mathematical theorems and their proofs."


          


          Inspiration, pure and applied mathematics, and aesthetics


          
            [image: Sir Isaac Newton (1643-1727), an inventor of infinitesimal calculus.]

            
              Sir Isaac Newton (1643-1727), an inventor of infinitesimal calculus.
            

          


          Mathematics arises wherever there are difficult problems that involve quantity, structure, space, or change. At first these were found in commerce, land measurement and later astronomy; nowadays, all sciences suggest problems studied by mathematicians, and many problems arise within mathematics itself. Newton was one of the infinitesimal calculus inventors, although nearly all of the notation used in infinitesimal calculus was contributed by Leibniz with the exception of a dot above a variable to signify differentiation with respect to time. Feynman invented the Feynman path integral using a combination of reasoning and physical insight, and today's string theory also inspires new mathematics. Some mathematics is only relevant in the area that inspired it, and is applied to solve further problems in that area. But often mathematics inspired by one area proves useful in many areas, and joins the general stock of mathematical concepts. The remarkable fact that even the "purest" mathematics often turns out to have practical applications is what Eugene Wigner has called " the unreasonable effectiveness of mathematics."


          As in most areas of study, the explosion of knowledge in the scientific age has led to specialization in mathematics. One major distinction is between pure mathematics and applied mathematics. Several areas of applied mathematics have merged with related traditions outside of mathematics and become disciplines in their own right, including statistics, operations research, and computer science.


          For those who are mathematically inclined, there is often a definite aesthetic aspect to much of mathematics. Many mathematicians talk about the elegance of mathematics, its intrinsic aesthetics and inner beauty. Simplicity and generality are valued. There is beauty in a simple and elegant proof, such as Euclid's proof that there are infinitely many prime numbers, and in an elegant numerical method that speeds calculation, such as the fast Fourier transform. G. H. Hardy in A Mathematician's Apology expressed the belief that these aesthetic considerations are, in themselves, sufficient to justify the study of pure mathematics. Mathematicians often strive to find proofs of theorems that are particularly elegant, a quest Paul Erdős often referred to as finding proofs from "The Book" in which God had written down his favorite proofs. The popularity of recreational mathematics is another sign of the pleasure many find in solving mathematical questions.


          


          Notation, language, and rigor
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          Most of the mathematical notation in use today was not invented until the 16th century. Before that, mathematics was written out in words, a painstaking process that limited mathematical discovery. In the 18th century, Euler was responsible for many of the notations in use today. Modern notation makes mathematics much easier for the professional, but beginners often find it daunting. It is extremely compressed: a few symbols contain a great deal of information. Like musical notation, modern mathematical notation has a strict syntax and encodes information that would be difficult to write in any other way.


          Mathematical language also is hard for beginners. Words such as or and only have more precise meanings than in everyday speech. Also confusing to beginners, words such as open and field have been given specialized mathematical meanings. Mathematical jargon includes technical terms such as homeomorphism and integrable. But there is a reason for special notation and technical jargon: mathematics requires more precision than everyday speech. Mathematicians refer to this precision of language and logic as "rigor".


          Rigor is fundamentally a matter of mathematical proof. Mathematicians want their theorems to follow from axioms by means of systematic reasoning. This is to avoid mistaken "theorems", based on fallible intuitions, of which many instances have occurred in the history of the subject. The level of rigor expected in mathematics has varied over time: the Greeks expected detailed arguments, but at the time of Isaac Newton the methods employed were less rigorous. Problems inherent in the definitions used by Newton would lead to a resurgence of careful analysis and formal proof in the 19th century. Today, mathematicians continue to argue among themselves about computer-assisted proofs. Since large computations are hard to verify, such proofs may not be sufficiently rigorous. Axioms in traditional thought were "self-evident truths", but that conception is problematic. At a formal level, an axiom is just a string of symbols, which has an intrinsic meaning only in the context of all derivable formulas of an axiomatic system. It was the goal of Hilbert's program to put all of mathematics on a firm axiomatic basis, but according to Gdel's incompleteness theorem every (sufficiently powerful) axiomatic system has undecidable formulas; and so a final axiomatization of mathematics is impossible. Nonetheless mathematics is often imagined to be (as far as its formal content) nothing but set theory in some axiomatization, in the sense that every mathematical statement or proof could be cast into formulas within set theory.


          


          Mathematics as science
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          Carl Friedrich Gauss referred to mathematics as "the Queen of the Sciences". In the original Latin Regina Scientiarum, as well as in German Knigin der Wissenschaften, the word corresponding to science means (field of) knowledge. Indeed, this is also the original meaning in English, and there is no doubt that mathematics is in this sense a science. The specialization restricting the meaning to natural science is of later date. If one considers science to be strictly about the physical world, then mathematics, or at least pure mathematics, is not a science. Albert Einstein has stated that "as far as the laws of mathematics refer to reality, they are not certain; and as far as they are certain, they do not refer to reality."


          Many philosophers believe that mathematics is not experimentally falsifiable, and thus not a science according to the definition of Karl Popper. However, in the 1930s important work in mathematical logic showed that mathematics cannot be reduced to logic, and Karl Popper concluded that "most mathematical theories are, like those of physics and biology, hypothetico-deductive: pure mathematics therefore turns out to be much closer to the natural sciences whose hypotheses are conjectures, than it seemed even recently." Other thinkers, notably Imre Lakatos, have applied a version of falsificationism to mathematics itself.


          An alternative view is that certain scientific fields (such as theoretical physics) are mathematics with axioms that are intended to correspond to reality. In fact, the theoretical physicist, J. M. Ziman, proposed that science is public knowledge and thus includes mathematics. In any case, mathematics shares much in common with many fields in the physical sciences, notably the exploration of the logical consequences of assumptions. Intuition and experimentation also play a role in the formulation of conjectures in both mathematics and the (other) sciences. Experimental mathematics continues to grow in importance within mathematics, and computation and simulation are playing an increasing role in both the sciences and mathematics, weakening the objection that mathematics does not use the scientific method. In his 2002 book A New Kind of Science, Stephen Wolfram argues that computational mathematics deserves to be explored empirically as a scientific field in its own right.


          The opinions of mathematicians on this matter are varied. Many mathematicians feel that to call their area a science is to downplay the importance of its aesthetic side, and its history in the traditional seven liberal arts; others feel that to ignore its connection to the sciences is to turn a blind eye to the fact that the interface between mathematics and its applications in science and engineering has driven much development in mathematics. One way this difference of viewpoint plays out is in the philosophical debate as to whether mathematics is created (as in art) or discovered (as in science). It is common to see universities divided into sections that include a division of Science and Mathematics, indicating that the fields are seen as being allied but that they do not coincide. In practice, mathematicians are typically grouped with scientists at the gross level but separated at finer levels. This is one of many issues considered in the philosophy of mathematics.


          Mathematical awards are generally kept separate from their equivalents in science. The most prestigious award in mathematics is the FieldsMedal, established in 1936 and now awarded every 4 years. It is often considered, misleadingly, the equivalent of science's Nobel Prizes. The Wolf Prize in Mathematics, instituted in 1979, recognizes lifetime achievement, and another major international award, the Abel Prize, was introduced in 2003. These are awarded for a particular body of work, which may be innovation, or resolution of an outstanding problem in an established field. A famous list of 23 such open problems, called " Hilbert's problems", was compiled in 1900 by German mathematician David Hilbert. This list achieved great celebrity among mathematicians, and at least nine of the problems have now been solved. A new list of seven important problems, titled the " Millennium Prize Problems", was published in 2000. Solution of each of these problems carries a $1 million reward, and only one (the Riemann hypothesis) is duplicated in Hilbert's problems.


          


          Fields of mathematics
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          As noted above, the major disciplines within mathematics first arose out of the need to do calculations in commerce, to understand the relationships between numbers, to measure land, and to predict astronomical events. These four needs can be roughly related to the broad subdivision of mathematics into the study of quantity, structure, space, and change (i.e., arithmetic, algebra, geometry, and analysis). In addition to these main concerns, there are also subdivisions dedicated to exploring links from the heart of mathematics to other fields: to logic, to set theory ( foundations), to the empirical mathematics of the various sciences (applied mathematics), and more recently to the rigorous study of uncertainty.


          


          Quantity


          The study of quantity starts with numbers, first the familiar natural numbers and integers ("whole numbers") and arithmetical operations on them, which are characterized in arithmetic. The deeper properties of integers are studied in number theory, whence such popular results as Fermat's last theorem. Number theory also holds two widely-considered unsolved problems: the twin prime conjecture and Goldbach's conjecture.


          As the number system is further developed, the integers are recognized as a subset of the rational numbers ("fractions"). These, in turn, are contained within the real numbers, which are used to represent continuous quantities. Real numbers are generalized to complex numbers. These are the first steps of a hierarchy of numbers that goes on to include quarternions and octonions. Consideration of the natural numbers also leads to the transfinite numbers, which formalize the concept of counting to infinity. Another area of study is size, which leads to the cardinal numbers and then to another conception of infinity: the aleph numbers, which allow meaningful comparison of the size of infinitely large sets.
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          Structure


          Many mathematical objects, such as sets of numbers and functions, exhibit internal structure. The structural properties of these objects are investigated in the study of groups, rings, fields and other abstract systems, which are themselves such objects. This is the field of abstract algebra. An important concept here is that of vectors, generalized to vector spaces, and studied in linear algebra. The study of vectors combines three of the fundamental areas of mathematics: quantity, structure, and space. Vector calculus expands the field into a fourth fundamental area, that of change.
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          Space


          The study of space originates with geometry - in particular, Euclidean geometry. Trigonometry combines space and numbers, and encompasses the well-known Pythagorean theorem. The modern study of space generalizes these ideas to include higher-dimensional geometry, non-Euclidean geometries (which play a central role in general relativity) and topology. Quantity and space both play a role in analytic geometry, differential geometry, and algebraic geometry. Within differential geometry are the concepts of fibre bundles and calculus on manifolds. Within algebraic geometry is the description of geometric objects as solution sets of polynomial equations, combining the concepts of quantity and space, and also the study of topological groups, which combine structure and space. Lie groups are used to study space, structure, and change. Topology in all its many ramifications may have been the greatest growth area in 20th century mathematics, and includes the long-standing Poincar conjecture and the controversial four colour theorem, whose only proof, by computer, has never been verified by a human.
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          Change


          Understanding and describing change is a common theme in the natural sciences, and calculus was developed as a powerful tool to investigate it. Functions arise here, as a central concept describing a changing quantity. The rigorous study of real numbers and real-valued functions is known as real analysis, with complex analysis the equivalent field for the complex numbers. The Riemann hypothesis, one of the most fundamental open questions in mathematics, is drawn from complex analysis. Functional analysis focuses attention on (typically infinite-dimensional) spaces of functions. One of many applications of functional analysis is quantum mechanics. Many problems lead naturally to relationships between a quantity and its rate of change, and these are studied as differential equations. Many phenomena in nature can be described by dynamical systems; chaos theory makes precise the ways in which many of these systems exhibit unpredictable yet still deterministic behaviour.
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              	Vector calculus

              	Differential equations
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          Foundations and philosophy


          In order to clarify the foundations of mathematics, the fields of mathematical logic and set theory were developed, as well as category theory which is still in development.


          Mathematical logic is concerned with setting mathematics on a rigid axiomatic framework, and studying the results of such a framework. As such, it is home to Gdel's second incompleteness theorem, perhaps the most widely celebrated result in logic, which (informally) implies that any formal system that contains basic arithmetic, if sound (meaning that all theorems that can be proven are true), is necessarily incomplete (meaning that there are true theorems which cannot be proved in that system). Gdel showed how to construct, whatever the given collection of number-theoretical axioms, a formal statement in the logic that is a true number-theoretical fact, but which does not follow from those axioms. Therefore no formal system is a true axiomatization of full number theory. Modern logic is divided into recursion theory, model theory, and proof theory, and is closely linked to theoretical computer science.
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          Discrete mathematics


          Discrete mathematics is the common name for the fields of mathematics most generally useful in theoretical computer science. This includes computability theory, computational complexity theory, and information theory. Computability theory examines the limitations of various theoretical models of the computer, including the most powerful known model - the Turing machine. Complexity theory is the study of tractability by computer; some problems, although theoretically solvable by computer, are so expensive in terms of time or space that solving them is likely to remain practically unfeasible, even with rapid advance of computer hardware. Finally, information theory is concerned with the amount of data that can be stored on a given medium, and hence concepts such as compression and entropy.


          As a relatively new field, discrete mathematics has a number of fundamental open problems. The most famous of these is the " P=NP?" problem, one of the Millennium Prize Problems.
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          Applied mathematics


          Applied mathematics considers the use of abstract mathematical tools in solving concrete problems in the sciences, business, and other areas. An important field in applied mathematics is statistics, which uses probability theory as a tool and allows the description, analysis, and prediction of phenomena where chance plays a role. Most experiments, surveys and observational studies require the informed use of statistics. (Many statisticians, however, do not consider themselves to be mathematicians, but rather part of an allied group.) Numerical analysis investigates computational methods for efficiently solving a broad range of mathematical problems that are typically too large for human numerical capacity; it includes the study of rounding errors or other sources of error in computation.


          


          Common misconceptions


          Mathematics is not a closed intellectual system, in which everything has already been worked out. There is no shortage of open problems. Mathematicians publish many thousands of papers embodying new discoveries in mathematics every month.


          Mathematics is not numerology, nor is it accountancy; nor is it restricted to arithmetic.


          Pseudomathematics is a form of mathematics-like activity undertaken outside academia, and occasionally by mathematicians themselves. It often consists of determined attacks on famous questions, consisting of proof-attempts made in an isolated way (that is, long papers not supported by previously published theory). The relationship to generally-accepted mathematics is similar to that between pseudoscience and real science. The misconceptions involved are normally based on:


          
            	misunderstanding of the implications of mathematical rigor;


            	attempts to circumvent the usual criteria for publication of mathematical papers in a learned journal after peer review, often in the belief that the journal is biased against the author;


            	lack of familiarity with, and therefore underestimation of, the existing literature.

          


          The case of Kurt Heegner's work shows that the mathematical establishment is neither infallible, nor unwilling to admit error in assessing 'amateur' work. And like astronomy, mathematics owes much to amateur contributors such as Fermat and Mersenne.


          


          Mathematics and physical reality


          Mathematical concepts and theorems need not correspond to anything in the physical world. Insofar as a correspondence does exist, while mathematicians and physicists may select axioms and postulates that seem reasonable and intuitive, it is not necessary for the basic assumptions within an axiomatic system to be true in an empirical or physical sense. Thus, while many axiom systems are derived from our perceptions and experiments, they are not dependent on them.


          For example, we could say that the physical concept of two apples may be accurately modeled by the natural number 2. On the other hand, we could also say that the natural numbers are not an accurate model because there is no standard "unit" apple and no two apples are exactly alike. The modeling idea is further complicated by the possibility of fractional or partial apples. So while it may be instructive to visualize the axiomatic definition of the natural numbers as collections of apples, the definition itself is not dependent upon nor derived from any actual physical entities.


          Nevertheless, mathematics remains extremely useful for solving real-world problems. This fact led physicist Eugene Wigner to write an article titled " The Unreasonable Effectiveness of Mathematics in the Natural Sciences".


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mathematics"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Matilda of Boulogne
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          Matilda I or Maud (1105 3 May 1152), was Queen consort of the Kingdom of England, the wife of King Stephen. She was also sovereign Countess of Boulogne.


          She was born in Boulogne, France. She was the daughter of Eustace III, Count of Boulogne and his wife Princess Mary of Scotland, herself the daughter of King Malcolm III of Scotland and Saint Margaret of Scotland. In 1119 Matilda married Stephen, Count of Mortain, later King of England, and proved his strongest supporter during the period of civil war known as the Anarchy. Stephen and Matilda had three sons:


          
            	Eustace IV of Boulogne


            	Baldwin (d. before 1135)


            	William of Blois, Count of Mortain and Boulogne and Earl of Surrey.

          


          They also had two daughters, Matilda and Marie of Boulogne.


          Around 1125, her father died and she succeeded as Countess of Boulogne. She ruled this area jointly with her husband until 1150, when she reigned alone until 1151, when the County was given to her eldest son Eustace, then her surviving son William inherited it, and then her daughter Marie.


          Matilda died at Hedingham Castle, Essex, England and is buried at Faversham Abbey, England.
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        Matrix (mathematics)


        
          

          In mathematics, a matrix (plural matrices) is a rectangular table of elements (or entries), which may be numbers or, more generally, any abstract quantities that can be added and multiplied. Matrices are used to describe linear equations, keep track of the coefficients of linear transformations and to record data that depend on multiple parameters. Matrices are described by the field of matrix theory. Matrices can be added, multiplied, and decomposed in various ways, which also makes them a key concept in the field of linear algebra.


          In this article, the entries of a matrix are real or complex numbers unless otherwise noted.
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          Definitions and notations


          The horizontal lines in a matrix are called rows and the vertical lines are called columns. A matrix with m rows and n columns is called an m-by-n matrix (written mn) and m and n are called its dimensions. The dimensions of a matrix are always given with the number of rows first, then the number of columns. It is commonly said that an m-by-n matrix has an order of mn ("order" meaning size). Two matrices of the same order whose corresponding entries are equivalent are considered equal.


          Almost always capital letters denote matrices with the corresponding lower-case letters with two indices representing the entries. For example, the entry of a matrix A that lies in the i-th row and the j-th column is written as ai,j and called the i,j entry or (i,j)-th entry of A. Alternative notations for that entry are A[i,j] or Ai,j. The row is always noted first, then the column. In this example, A (with no subscripts) would symbolize the entire matrix. In addition to using uppercase letters as symbols representing matrices, many authors use a special typographical style, commonly boldface upright (non-italic), to further distinguish matrices from other variables. Following this convention, A is a matrix, distinguished from A, a scalar. An alternate convention is to annotate matrices with their dimensions in small type underneath the symbol, for example, [image: \underset{r \times c}{A}] for an r-by-c matrix.


          We often write [image: \mathbf{A}:=(a_{i,j})_{i=1,\ldots,m;\,\,j=1,\ldots,n}] or [image: \mathbf{A}:=(a_{i,j})_{m \times n}] to define an m  n matrix A. In this case, the entries ai,j are defined separately for all integers 1im and 1jn. In some programming languages, the numbering of rows and columns starts at zero. Texts which use any such language extensively, frequently follow that convention, so we have 0im-1 and 0jn-1.


          A matrix where one of the dimensions equals one is often called a vector, and interpreted as an element of real coordinate space. An m1 matrix (one column and m rows) is called a column vector and a 1n matrix (one row and n columns) is called a row vector.


          


          Mathematical definition


          An [image: \,m \times n\,\,(m, n \in \mathbb{N})] matrix [image: \mathbf{A}\,] is a function [image:  \mathbf{A}\colon \{1, 2, \ldots, m\} \times \{1, 2, \ldots, n\} \to \mathbf{S},\,\,] where [image: \mathbf{S}\,] is any non- empty set.


          [image: (\{1, 2, \ldots, m\} \times \{1, 2, \ldots, n\}\,] is the Cartesian product of sets [image: \{1, 2, \ldots, m\}\,] and [image: \{1, 2, \ldots, n\}.)\,]


          We say that matrix [image: \mathbf{A}] is a matrix over the set [image: \mathbf{S}]. Important thing to note is that, if we want to have matrix algebra, the set [image: \mathbf{S}\,] must be a ring and matrix [image: \mathbf{A}] must be a square matrix (see Square matrices and related definitions below for further explanation). Since the set of all square matrices over a ring is also a ring, matrix algebra is usually called matrix ring.


          Since this article mainly considers matrices over real numbers, matrices shown here are actually functions [image:  \mathbf{A}\colon \{1, 2, \ldots, m\} \times \{1, 2, \ldots, n\} \to \mathbb{R}.\,\,]


          


          Example


          The matrix


          
            	[image: \mathbf{A} = \begin{bmatrix} 9 & 8 & 6 \ 1 & 2 & 7 \ 4 & 9 & 2 \ 6 & 0 & 5 \end{bmatrix}]  or  [image: \mathbf{A} = \begin{pmatrix} 9 & 8 & 6 \ 1 & 2 & 7 \ 4 & 9 & 2 \ 6 & 0 & 5 \end{pmatrix}]

          


          is a [image: 4\times 3] matrix. The element a2,3 or [image: \mathbf{A}[2,3]] is 7. In terms of the mathematical definition given above, this matrix is a function [image:  \mathbf{A}\colon \{1, 2, 3, 4\} \times \{1, 2, 3\} \to \mathbb{R}\,] and, for example, [image:  \mathbf{A}((2, 3)) = 7\,] and [image:  \mathbf{A}((3, 1)) = 4.\,]


          The matrix


          
            	[image:  \mathbf{R} = \begin{bmatrix} 1 & 2 & 3 & 4 & 5 & 6 & 7 & 8 & 9 \end{bmatrix} ]

          


          is a [image: 1\times 9] matrix, or 9-element row vector.


          


          Adding and multiplying matrices


          


          Sum


          Two or more matrices of identical dimensions m and n can be added. Given m-by-n matrices A and B, their sum A+B is the m-by-n matrix computed by adding corresponding elements:


          
            	[image: \begin{align} \mathbf{A}+\mathbf{B} &= (a_{i,j})_{1\le i \le m;\, 1\le j \le n} + (b_{i,j})_{1\le i \le m;\, 1\le j \le n}\ &= (a_{i,j}+b_{i,j})_{1\le i \le m; 1\le j \le n}\ \end{align} ]

          


          For example:


          
            	[image:  \begin{bmatrix} 1 & 3 & 1 \ 1 & 0 & 0 \ 1 & 2 & 2 \end{bmatrix} + \begin{bmatrix} 0 & 0 & 5 \ 7 & 5 & 0 \ 2 & 1 & 1 \end{bmatrix} = \begin{bmatrix} 1+0 & 3+0 & 1+5 \ 1+7 & 0+5 & 0+0 \ 1+2 & 2+1 & 2+1 \end{bmatrix} = \begin{bmatrix} 1 & 3 & 6 \ 8 & 5 & 0 \ 3 & 3 & 3 \end{bmatrix} ]

          


          Another, much less often used notion of matrix addition is the direct sum.


          


          Scalar multiplication


          Given a matrix A and a number c, the scalar multiplication cA is computed by multiplying every element of A by the scalar c (i.e. [image: (c\mathbf{A})_{i,j} = c \cdot a_{i,j}]). For example:


          
            	[image: 2 \cdot \begin{bmatrix} 1 & 8 & -3 \ 4 & -2 & 5 \end{bmatrix} = \begin{bmatrix} 2 \cdot 1 & 2\cdot 8 & 2\cdot -3 \ 2\cdot 4 & 2\cdot -2 & 2\cdot 5 \end{bmatrix} = \begin{bmatrix} 2 & 16 & -6 \ 8 & -4 & 10 \end{bmatrix} ]

          


          Matrix addition and scalar multiplication turn the set [image: \text{M}(m,n,\mathbb{R})] of all m-by-n matrices with real entries into a real vector space of dimension [image: m\cdot n].


          


          Matrix multiplication


          Multiplication of two matrices is well-defined only if the number of columns of the left matrix is the same as the number of rows of the right matrix. The middle dot ([image: \cdot]) is not used to indicate matrix multiplication (it is used for scalar multiplication). If A is an m-by-n matrix and B is an n-by-p matrix, then their matrix product AB is the m-by-p matrix given by:


          
            	[image:  (\mathbf{AB})_{i,j} = a_{i,1} b_{1,j} + a_{i,2} b_{2,j} + \ldots + a_{i,n} b_{n,j} ]

          


          for each pair (i,j). For example:


          
            	[image:  \begin{bmatrix} 1 & 0 & 2 \ -1 & 3 & 1 \ \end{bmatrix} \times \begin{bmatrix} 3 & 1 \ 2 & 1 \ 1 & 0 \ \end{bmatrix} = \begin{bmatrix} ( 1 \times 3 + 0 \times 2 + 2 \times 1) & ( 1 \times 1 + 0 \times 1 + 2 \times 0) \ (-1 \times 3 + 3 \times 2 + 1 \times 1) & (-1 \times 1 + 3 \times 1 + 1 \times 0) \ \end{bmatrix} ]
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          Matrix multiplication has the following properties:


          
            	(AB)C = A(BC) for all k-by-m matrices A, m-by-n matrices B and n-by-p matrices C ("associativity").


            	(A+B)C = AC+BC for all m-by-n matrices A and B and n-by-k matrices C ("right distributivity").


            	C(A+B) = CA+CB for all m-by-n matrices A and B and k-by-m matrices C ("left distributivity").

          


          Matrix multiplication is not commutative; that is, given matrices A and B and their product defined, then generally AB[image: \ne]BA. It may also happen that AB is defined but BA is not defined.


          Besides the ordinary matrix multiplication just described, there exist other operations on matrices that can be considered forms of multiplication, such as the Hadamard product and the Kronecker product.


          


          Linear transformations, ranks and transpose


          Matrices can conveniently represent linear transformations because matrix multiplication neatly corresponds to the composition of maps, as will be described next. This same property makes them powerful data structures in high-level programming languages.


          Here and in the sequel we identify Rn with the set of "columns" or n-by-1 matrices. For every linear map f: Rn  Rm there exists a unique m-by-n matrix A such that f(x) = Ax for all x in Rn. We say that the matrix A "represents" the linear map f. Now if the k-by-m matrix B represents another linear map g: Rm  Rk, then the linear map g o f is represented by BA. This follows from the above-mentioned associativity of matrix multiplication.


          More generally, a linear map from an n-dimensional vector space to an m-dimensional vector space is represented by an m-by-n matrix, provided that bases have been chosen for each.


          The rank of a matrix A is the dimension of the image of the linear map represented by A; this is the same as the dimension of the space generated by the rows of A, and also the same as the dimension of the space generated by the columns of A. It can also be defined without reference to linear algebra as follows: the rank of an m-by-n matrix A is the smallest number k such that A can be written as a product BC where B is an m-by-k matrix and C is a k-by-n matrix (although this is not a practical way to compute the rank).


          The transpose of an m-by-n matrix A is the n-by-m matrix Atr (also sometimes written as AT or tA) formed by turning rows into columns and columns into rows, i.e. Atr[i, j] = A[j, i] for all indices i and j. If A describes a linear map with respect to two bases, then the matrix Atr describes the transpose of the linear map with respect to the dual bases, see dual space.


          We have (A + B)tr = Atr + Btr and (AB)tr = Btr Atr.


          


          Square matrices and related definitions


          A square matrix is a matrix which has the same number of rows and columns. The set of all square n-by-n matrices, together with matrix addition and matrix multiplication is a ring. Unless n = 1, this ring is not commutative.


          M(n, R), the ring of real square matrices, is a real unitary associative algebra. M(n, C), the ring of complex square matrices, is a complex associative algebra.


          The unit matrix or identity matrix In, with elements on the main diagonal set to 1 and all other elements set to 0, satisfies MIn=M and InN=N for any m-by-n matrix M and n-by-k matrix N. For example, if n = 3:


          
            	[image:  \mathbf{I}_3 = \begin{bmatrix} 1 & 0 & 0 \ 0 & 1 & 0 \ 0 & 0 & 1 \end{bmatrix} .]

          


          The identity matrix is the identity element in the ring of square matrices.


          Invertible elements in this ring are called invertible matrices or non-singular matrices. An n by n matrix A is invertible if and only if there exists a matrix B such that


          
            	AB = In ( = BA).

          


          In this case, B is the inverse matrix of A, denoted by A1. The set of all invertible n-by-n matrices forms a group (specifically a Lie group) under matrix multiplication, the general linear group.


          If  is a number and v is a non-zero vector such that Av = v, then we call v an eigenvector of A and  the associated eigenvalue. (Eigen means "own" in German and in Dutch.) The number  is an eigenvalue of A if and only if AIn is not invertible, which happens if and only if pA() = 0. Here pA(x) is the characteristic polynomial of A. This is a polynomial of degree n and has therefore n complex roots (counting multiple roots according to their multiplicity). In this sense, every square matrix has n complex eigenvalues.


          The determinant of a square matrix A is the product of its n eigenvalues, but it can also be defined by the Leibniz formula. Invertible matrices are precisely those matrices with a nonzero determinant.


          The Gaussian elimination algorithm is of central importance: it can be used to compute determinants, ranks and inverses of matrices and to solve systems of linear equations.


          The trace of a square matrix is the sum of its diagonal entries, which equals the sum of its n eigenvalues.


          Matrix exponential is defined for square matrices, using power series.


          


          Special types of matrices


          In many areas in mathematics, matrices with certain structure arise. A few important examples are


          
            	Symmetric matrices are such that elements symmetric about the main diagonal (from the upper left to the lower right) are equal, that is, [image: a_{i,j}=a_{j,i} \Leftrightarrow \mathbf{A}^\mathrm{T} = \mathbf{A}].


            	Skew-symmetric matrices are such that elements symmetric about the main diagonal are the negative of each other, that is, [image: a_{i,j}=-a_{j,i} \Leftrightarrow \mathbf{A}^\mathrm{T}=-\mathbf{A}]. In a skew-symmetric matrix, all diagonal elements are zero, that is, [image: a_{i,i}=-a_{i,i}\Rightarrow a_{i,i}=0].


            	Hermitian (or self-adjoint) matrices are such that elements symmetric about the diagonal are each others complex conjugates, that is, [image: a_{i,j}=\overline{a}_{j,i} \Leftrightarrow \mathbf{A}^\mathrm{H} = \mathbf{A}], where [image: \overline{z}] signifies the complex conjugate of a complex number z and [image: \,\! \mathbf{A}^\mathrm{H}] the conjugate transpose of A.


            	Toeplitz matrices have common elements on their diagonals, that is, [image: \,\! a_{i,j}=a_{i+1,j+1}].


            	Stochastic matrices are square matrices whose rows are probability vectors; they are used to define Markov chains.


            	A square matrix A is called idempotent if [image: \mathbf{A}^2=\mathbf{AA}=\mathbf{A}].

          


          For a more extensive list see list of matrices.


          


          Matrices in abstract algebra


          If we start with a ring R, we can consider the set M(m,n, R) of all m by n matrices with entries in R. Addition and multiplication of these matrices can be defined as in the case of real or complex matrices (see above). The set M(n, R) of all square n by n matrices over R is a ring in its own right, isomorphic to the endomorphism ring of the left R- module Rn.


          Similarly, if the entries are taken from a semiring S, matrix addition and multiplication can still be defined as usual. The set of all square nn matrices over S is itself a semiring. Note that fast matrix multiplication algorithms such as the Strassen algorithm generally only apply to matrices over rings and will not work for matrices over semirings that are not rings.


          If R is a commutative ring, then M(n, R) is a unitary associative algebra over R. It is then also meaningful to define the determinant of square matrices using the Leibniz formula; a matrix is invertible if and only if its determinant is invertible in R.


          All statements mentioned in this article for real or complex matrices remain correct for matrices over an arbitrary field.


          Matrices over a polynomial ring are important in the study of control theory.


          


          Matrices without entries


          A subtle question that is hardly ever posed is whether there is such a thing as a 3-by-0 matrix. That would be a matrix with 3 rows but without any columns, which seems absurd. However, if one wants to be able to have matrices for all linear maps between finite dimensional vector spaces, one needs such matrices, since there is nothing wrong with linear maps from a 0-dimensional space to a 3-dimensional space (in fact if the spaces are fixed there is one such map, the zero map). So one is led to admit that there is exactly one 3-by-0 matrix (which has 30=0 entries; not null entries but none at all). Similarly there are matrices with a positive number of columns but no rows. Moreover, even in absence of entries, one must still keep track of the number of rows and columns, since the product BC where B is the 3-by-0 matrix and C is a 0-by-4 matrix is a perfectly normal 3-by-4 matrix, all of whose 12 entries are 0 (as they are given by an empty sum). Note that this computation of BC justifies the criterion given above for the rank of a matrix in terms of possible expressions as a product: the 3-by-4 matrix with zero entries certainly has rank 0, so it should be the product of a 3-by-0 matrix and a 0-by-4 matrix. To allow and distinguish between matrices without entries, matrices should formally be defined, in a somewhat pedantic computer science style, as quadruples (A, r, c, M), where A is the set in which the entries live, r and c are the (natural) numbers of rows and columns, and M is the rectangular collection of rc elements of A (the matrix in the usual sense).


          


          History


          The study of matrices is quite old. A 3-by-3 magic square appears in Chinese literature dating from as early as 650 BC.


          Matrices have a long history of application in solving linear equations. An important Chinese text from between 300 BC and AD 200, The Nine Chapters on the Mathematical Art (Jiu Zhang Suan Shu), is the first example of the use of matrix methods to solve simultaneous equations. In the seventh chapter, "Too much and not enough," the concept of a determinant first appears almost 2000 years before its publication by the Japanese mathematician Seki Kowa in 1683 and the German mathematician Gottfried Leibniz in 1693.


          Magic squares were known to Arab mathematicians, possibly as early as the 7th century, when the Arabs conquered northwestern parts of the Indian subcontinent and learned Indian mathematics and astronomy, including other aspects of combinatorial mathematics. It has also been suggested that the idea came via China. The first magic squares of order 5 and 6 appear in an encyclopedia from Baghdad circa 983 AD, the Encyclopedia of the Brethren of Purity (Rasa'il Ihkwan al-Safa); simpler magic squares were known to several earlier Arab mathematicians.


          After the development of the theory of determinants by Seki Kowa and Leibniz in the late 17th century, Cramer developed the theory further in the 18th century, presenting Cramer's rule in 1750. Carl Friedrich Gauss and Wilhelm Jordan developed Gauss-Jordan elimination in the 1800s.


          The term "matrix" was coined in 1848 by J. J. Sylvester. Cayley, Hamilton, Grassmann, Frobenius and von Neumann are among the famous mathematicians who have worked on matrix theory.


          Olga Taussky-Todd (1906-1995) made important contributions to matrix theory, using it to investigate an aerodynamic phenomenon called fluttering or aeroelasticity during WWII. She has been called "a torchbearer" for matrix theory.


          


          Education


          Matrices were traditionally taught as part of linear algebra in college, or with calculus. With the adoption of integrated mathematics texts for use in high school in the 1990s, they have been included by many such texts such as the Core-Plus Mathematics Project which are often targeted as early as the ninth grade, or earlier for honours students. They often require the use of graphing calculators such as the TI-83 which can perform complex operations such as matrix inversion very quickly.


          Although most computer languages are not designed with commands or libraries for matrices, as early as the 1970s, some engineering desktop computers such as the HP 9830 had ROM cartridges to add BASIC commands for matrices. Some computer languages such as APL, were designed to manipulate matrices, and mathematical programs such as Mathematica, along with Maple, Matlab, and Octave are also used to aid computing with matrices.


          


          Applications


          


          Encryption


          Matrices can be used to encrypt numerical data. Encryption is done by multiplying the data matrix with a key matrix. Decryption is done simply by multiplying the encrypted matrix with the inverse of the key.


          


          Computer graphics


          44 transformation matrices are commonly used in computer graphics. The upper left 33 portion of a transformation matrix is composed of the new X, Y, and Z axes of the post-transformation coordinate space.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Matrix_%28mathematics%29"
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        Matrix multiplication


        
          

          In mathematics, matrix multiplication is the operation of multiplying a matrix with either a scalar or another matrix. This article gives an overview of the various ways to perform matrix multiplication.


          


          Ordinary matrix product


          This is the most often used and most important way to multiply matrices. It is defined between two matrices only if the number of columns of the first matrix is the same as the number of rows of the second matrix. If A is an m-by-n matrix and B is an n-by-p matrix, then their product is an m-by-p matrix denoted by AB (or sometimes AB). If C = AB, and ci,j denotes the entry in C at position (i,j), then


          
            	[image:  c_{i,j} = \sum_{r=1}^n a_{i,r}b_{r,j} = a_{i,1}b_{1,j} + a_{i,2}b_{2,j} + \cdots + a_{i,n}b_{n,j}. ]

          


          for each pair i and j with 1  i  m and 1  j  p. The algebraic system of " matrix units" summarises the abstract properties of this kind of multiplication.


          


          Calculating directly from the definition


          
            [image: ]
          


          The picture to the left shows how to calculate the (1,2) element and the (3,3) element of AB if A is a 42 matrix, and B is a 23 matrix. Elements from each matrix are paired off in the direction of the arrows; each pair is multiplied and the products are added. The location of the resulting number in AB corresponds to the row and column that were considered.


          
            	[image: (\mathbf{AB})_{1,2} = \sum_{r=1}^2 a_{1,r}b_{r,2} = a_{1,1}b_{1,2}+a_{1,2}b_{2,2} ]


            	[image: (\mathbf{AB})_{3,3} = \sum_{r=1}^2 a_{3,r}b_{r,3} = a_{3,1}b_{1,3}+a_{3,2}b_{2,3} ]

          


          For example:


          
            	[image:  \begin{bmatrix} 1 & 0 & 2 \\ -1 & 3 & 1 \end{bmatrix} \cdot \begin{bmatrix} 3 & 1 \\ 2 & 1 \\ 1 & 0 \end{bmatrix} = \begin{bmatrix} 1 \times 3 + 0 \times 2 + 2 \times 1 & 1 \times 1 + 0 \times 1 + 2 \times 0 \ -1 \times 3 + 3 \times 2 + 1 \times 1 & -1 \times 1 + 3 \times 1 + 1 \times 0 \end{bmatrix} = \begin{bmatrix} 5 & 1 \ 4 & 2 \end{bmatrix} ]

          


          


          The coefficients-vectors method


          This matrix multiplication can also be considered from a slightly different viewpoint: it adds vectors together after being multiplied by different coefficients. If A and B are matrices given by:


          
            	[image:  \mathbf{A} = \begin{bmatrix} a_{1,1} & a_{1,2} & \dots \ a_{2,1} & a_{2,2} & \dots \ \vdots & \vdots & \ddots \end{bmatrix} ] and [image:  \mathbf{B} = \begin{bmatrix} b_{1,1} & b_{1,2} & \dots \ b_{2,1} & b_{2,2} & \dots \ \vdots & \vdots & \ddots \end{bmatrix} = \begin{bmatrix} B_1 \ B_2 \ \vdots \end{bmatrix} ]

          


          then


          
            	[image:  \mathbf{AB} = \begin{bmatrix} a_{1,1} B_1 + a_{1,2} B_2 + \cdots \\\ a_{2,1} B_1 + a_{2,2} B_2 + \cdots \ \vdots \end{bmatrix} ]

          


          The example revisited:


          
            	[image:  \begin{bmatrix} 1 & 0 & 2 \\ -1 & 3 & 1 \end{bmatrix} \cdot \begin{bmatrix} 3 & 1 \\ 2 & 1 \\ 1 & 0 \end{bmatrix} = \begin{bmatrix} 1 \begin{bmatrix} 3 & 1 \end{bmatrix} + 0 \begin{bmatrix} 2 & 1 \end{bmatrix} + 2 \begin{bmatrix} 1 & 0 \end{bmatrix} \ -1 \begin{bmatrix} 3 & 1 \end{bmatrix} + 3 \begin{bmatrix} 2 & 1 \end{bmatrix} + 1 \begin{bmatrix} 1 & 0 \end{bmatrix} \end{bmatrix} = \begin{bmatrix} \begin{bmatrix} 3 & 1 \end{bmatrix} + \begin{bmatrix} 0 & 0 \end{bmatrix} + \begin{bmatrix} 2 & 0 \end{bmatrix} \ \begin{bmatrix} -3 & -1 \end{bmatrix} + \begin{bmatrix} 6 & 3 \end{bmatrix} + \begin{bmatrix} 1 & 0 \end{bmatrix} \end{bmatrix} ]


            	[image:  = \begin{bmatrix} 5 & 1 \ 4 & 2 \end{bmatrix} ]

          


          The rows in the matrix on the left are the list of coefficients. The matrix on the right is the list of vectors. In the example, the first row is [102], and thus we take 1 times the first vector, 0 times the second vector, and 2 times the third vector.


          The equation can be simplified further by using outer products:


          
            	[image:  \mathbf{A} = \begin{bmatrix} A_1 & A_2 & \dots \end{bmatrix} \implies \mathbf{AB} = \sum_i A_iB_i ]

          


          The terms of this sum are matrices of the same shape, each describing the effect of one column of A and one row of B on the result. The columns of A can be seen as a coordinate system of the transform, i.e. given a vector x we have [image: \mathbf{A}x=A_1x_1+A_2x_2+\cdots] where xi are coordinates along the Ai "axes". The terms AiBi are like Aixi, except that Bi contains the ith coordinate for each column vector of B, each of which is transformed independently in parallel.


          The example revisited:


          
            	[image:  \begin{bmatrix} 1 & 0 & 2 \\ -1 & 3 & 1 \end{bmatrix} \cdot \begin{bmatrix} 3 & 1 \\ 2 & 1 \\ 1 & 0 \end{bmatrix} = \begin{bmatrix}1 \\ -1\end{bmatrix}\begin{bmatrix}3 & 1\end{bmatrix}+ \begin{bmatrix}0 \\ 3\end{bmatrix}\begin{bmatrix}2 & 1\end{bmatrix}+ \begin{bmatrix}2 \\ 1\end{bmatrix}\begin{bmatrix}1 & 0\end{bmatrix} ]


            	[image:  = \begin{bmatrix} 1 \cdot 3 & 1 \cdot 1 \\ -1 \cdot 3 & -1 \cdot 1 \end{bmatrix}+ \begin{bmatrix} 0 \cdot 2 & 0 \cdot 1 \\ 3 \cdot 2 & 3 \cdot 1 \end{bmatrix}+ \begin{bmatrix} 2 \cdot 1 & 2 \cdot 0 \\ 1 \cdot 1 & 1 \cdot 0 \end{bmatrix} = \begin{bmatrix} 5 & 1 \\ 4 & 2 \end{bmatrix} ]

          


          The vectors [image: \begin{bmatrix}3 & 2 & 1\end{bmatrix}^\top] and [image: \begin{bmatrix}1 & 1 & 0\end{bmatrix}^\top] have been transformed to [image: \begin{bmatrix}5 & 4\end{bmatrix}^\top] and [image: \begin{bmatrix}1 & 2\end{bmatrix}^\top] in parallel. One could also transform them one by one with the same steps:


          
            	[image:  \begin{bmatrix} 1 & 0 & 2 \\ -1 & 3 & 1 \end{bmatrix} \cdot \begin{bmatrix} 3 \\ 2 \\ 1 \end{bmatrix} = \begin{bmatrix}1 \\ -1\end{bmatrix}3+ \begin{bmatrix}0 \\ 3\end{bmatrix}2+ \begin{bmatrix}2 \\ 1\end{bmatrix}1 = \begin{bmatrix} 1\cdot 3 \\ -1\cdot 3\end{bmatrix}+ \begin{bmatrix} 0\cdot 2 \\ 3\cdot 2\end{bmatrix}+ \begin{bmatrix} 2\cdot 1 \\ 1\cdot 1\end{bmatrix} = \begin{bmatrix} 5 \\ 4 \end{bmatrix} ]

          


          


          Vector-lists method


          The ordinary matrix product can be thought of as a dot product of a column-list of vectors and a row-list of vectors. If A and B are matrices given by:


          
            	[image:  \mathbf{A} = \begin{bmatrix} a_{1,1} & a_{1,2} & a_{1,3} & \dots \ a_{2,1} & a_{2,2} & a_{2,3} & \dots \ a_{3,1} & a_{3,2} & a_{3,3} & \dots \ \vdots & \vdots & \vdots & \ddots \end{bmatrix} = \begin{bmatrix} A_1 \ A_2 \ A_3 \ \vdots \end{bmatrix} ] and [image:  \mathbf{B} = \begin{bmatrix} b_{1,1} & b_{1,2} & b_{1,3} & \dots \ b_{2,1} & b_{2,2} & b_{2,3} & \dots \ b_{3,1} & b_{3,2} & b_{3,3} & \dots \ \vdots & \vdots & \vdots & \ddots \end{bmatrix} = \begin{bmatrix} B_1 & B_2 & B_3 & \dots \end{bmatrix} ]

          


          where


          
            	A1 is the row vector of all elements of the form a1,x  A2 is the row vector of all elements of the form a2,x  etc,


            	and B1 is the column vector of all elements of the form bx,1  B2 is the column vector of all elements of the form bx,2  etc,

          


          then


          
            	[image:  \mathbf{AB} = \begin{bmatrix} A_1 \ A_2 \ A_3 \ \vdots \end{bmatrix} * \begin{bmatrix} B_1 & B_2 & B_3 & \dots \end{bmatrix} = \begin{bmatrix} (A_1 \cdot B_1) & (A_1 \cdot B_2) & (A_1 \cdot B_3) & \dots \ (A_2 \cdot B_1) & (A_2 \cdot B_2) & (A_2 \cdot B_3) & \dots \ (A_3 \cdot B_1) & (A_3 \cdot B_2) & (A_3 \cdot B_3) & \dots \ \vdots & \vdots & \vdots & \ddots \end{bmatrix}. ]

          


          


          Properties


          Matrix multiplication is not commutative (that is, AB  BA), except in special cases. It is easy to see why: you cannot expect to switch the proportions with the vectors and get the same result. It is also easy to see how the order of the factors determines the result when one knows that the number of columns in the proportions matrix has to be the same as the number of rows in the vectors matrix: they have to represent the same number of vectors.


          Although matrix multiplication is not commutative, the determinants of AB and BA are always equal (if A and B are square matrices of the same size). See the article on determinants for an explanation. However matrix multiplication is commutative when both matrices are diagonal and of the same dimension.


          This notion of multiplication is important because if A and B are interpreted as linear transformations (which is almost universally done), then the matrix product AB corresponds to the composition of the two linear transformations, with B being applied first.


          Additionally, all notions of matrix multiplication described here share a set of common properties described below.


          


          Algorithms


          The complexity of matrix multiplication, if carried out naively, is O(n), but more efficient algorithms do exist. Strassen's algorithm, devised by Volker Strassen in 1969 and often referred to as "fast matrix multiplication", is based on a clever way of multiplying two 22 matrices which requires only 7 multiplications (instead of the usual 8). Applying this trick recursively gives an algorithm with a cost of [image: O( n^{\log_{2}7}) \approx O(n^{2.807})]. In practice, though, it is rarely used since it is awkward to implement and it lacks numerical stability. The constant factor implied in the big O notation is about 4.695.


          The algorithm with the lowest known exponent, which was presented by Don Coppersmith and Shmuel Winograd in 1990, has an asymptotic complexity of O(n2.376). It is similar to Strassen's algorithm: a clever way is devised for multiplying two kk matrices with fewer than k multiplications, and this technique is applied recursively. It improves on the constant factor in Strassen's algorithm, reducing it to 4.537. However, the constant term implied in the O(n2.376) result is so large that the CoppersmithWinograd algorithm is only worthwhile for matrices that are too big to handle on present-day computers (Knuth, 1998).


          Since any algorithm for multiplying two nn matrices has to process all 2n entries, there is an asymptotic lower bound of (n) operations. Raz (2002) proves a lower bound of (m2logm) for bounded coefficient arithmetic circuits over the real or complex numbers.


          Cohn et al. (2003, 2005) put methods such as the Strassen and CoppersmithWinograd algorithms in an entirely different, group-theoretic context. They show that if families of wreath products of Abelian with symmetric groups satisfying certain conditions exists, matrix multiplication algorithms with essential quadratic complexity exist. Most researchers believe that this is indeed the case (Robinson, 2005).


          


          Scalar multiplication


          The scalar multiplication of a matrix A = (aij) and a scalar r gives a product rA of the same size as A. The entries of rA are given by


          
            	[image:  (r\mathbf{A})_{ij} = r \cdot a_{ij}. \, ]

          


          For example, if


          
            	[image: \mathbf{A}=\begin{bmatrix} 1 & 2 \\ 3 & 4 \end{bmatrix}]

          


          then


          
            	[image: 7 \mathbf{A}=\begin{bmatrix} 7 \cdot 1 & 7 \cdot 2 \\ 7 \cdot 3 & 7 \cdot 4 \end{bmatrix} = \begin{bmatrix} 7 & 14 \\ 21 & 28 \end{bmatrix}.]

          


          If we are concerned with matrices over a ring, then the above multiplication is sometimes called the left multiplication while the right multiplication is defined to be


          
            	[image:  (\mathbf{A}r)_{ij} = a_{ij} \cdot r. \, ]

          


          When the underlying ring is commutative, for example, the real or complex number field, the two multiplications are the same. However, if the ring is not commutative, such as the quaternions, they may be different. For example


          
            	[image:  i\begin{bmatrix} i & 0 \\ 0 & j \\ \end{bmatrix} = \begin{bmatrix} -1 & 0 \ 0 & k \ \end{bmatrix} \ne \begin{bmatrix} -1 & 0 \ 0 & -k \ \end{bmatrix} = \begin{bmatrix} i & 0 \ 0 & j \ \end{bmatrix}i. ]

          


          


          Hadamard product


          For two matrices of the same dimensions, we have the Hadamard product, also known as the entrywise product and the Schur product. It can be generalized to hold not only for matrices but also for operators. The Hadamard product of two m-by-n matrices A and B, denoted by A  B, is an m-by-n matrix given by (AB)ij = aijbij. For instance


          
            	[image:  \begin{bmatrix} 1 & 2 \\ 3 & 1 \\ \end{bmatrix} \bullet \begin{bmatrix} 0 & 3 \\ 2 & 1 \\ \end{bmatrix} = \begin{bmatrix} 1\cdot 0 & 2\cdot 3 \\ 3\cdot 2 & 1\cdot 1 \\ \end{bmatrix} = \begin{bmatrix} 0 & 6 \\ 6 & 1 \ \end{bmatrix} ].

          


          Note that the Hadamard product is a submatrix of the Kronecker product (see below).


          The Hadamard product is commutative.


          The Hadamard product is studied by matrix theorists, and it appears in lossy compression algorithms such as JPEG, but it is virtually untouched by linear algebraists. It is discussed in (Horn & Johnson, 1994, Ch. 5).


          


          Kronecker product


          For any two arbitrary matrices A and B, we have the direct product or Kronecker product A  B defined as


          
            	[image:  \begin{bmatrix} a_{11}B & a_{12}B & \cdots & a_{1n}B \\ \vdots & \vdots & \ddots & \vdots \\ a_{m1}B & a_{m2}B & \cdots & a_{mn}B \end{bmatrix}. ]

          


          Note that if A is m-by-n and B is p-by-r then A  B is an mp-by-nr matrix. Again this multiplication is not commutative.


          For example


          
            	[image:  \begin{bmatrix} 1 & 2 \\ 3 & 1 \\ \end{bmatrix} \otimes \begin{bmatrix} 0 & 3 \\ 2 & 1 \\ \end{bmatrix} = \begin{bmatrix} 1\cdot 0 & 1\cdot 3 & 2\cdot 0 & 2\cdot 3 \\ 1\cdot 2 & 1\cdot 1 & 2\cdot 2 & 2\cdot 1 \\ 3\cdot 0 & 3\cdot 3 & 1\cdot 0 & 1\cdot 3 \\ 3\cdot 2 & 3\cdot 1 & 1\cdot 2 & 1\cdot 1 \\ \end{bmatrix} = \begin{bmatrix} 0 & 3 & 0 & 6 \\ 2 & 1 & 4 & 2 \ 0 & 9 & 0 & 3 \ 6 & 3 & 2 & 1 \end{bmatrix} ].

          


          If A and B represent linear transformations V1  W1 and V2  W2, respectively, then A  B represents the tensor product of the two maps, V1  V2  W1  W2.


          


          Common properties


          All three notions of matrix multiplication are associative:


          
            	[image: \ \mathbf{A} ( \mathbf{B C} ) = ( \mathbf{A B} ) \mathbf{C}]

          


          and distributive:


          
            	[image: \ \mathbf{A} ( \mathbf{B} + \mathbf{C} ) = \mathbf{A B} + \mathbf{AC}]

          


          and


          
            	[image: \ ( \mathbf{A} + \mathbf{B} ) \mathbf{C} = \mathbf{A C} + \mathbf{B C}].

          


          and compatible with scalar multiplication:


          
            	[image: \ c ( \mathbf{A B} ) = ( c \mathbf{A} ) \mathbf{B}]


            	[image: \ ( \mathbf{A} c ) \mathbf{B} = \mathbf{A} ( c \mathbf{B} )]


            	[image: \ ( \mathbf{A B} ) c = \mathbf{A} ( \mathbf{B} c )]

          


          Note that these three separate couples of expressions will be equal to each other only if the multiplication and addition on the scalar field are commutative, i.e. the scalar field is a commutative ring. See Scalar multiplication above for a counter-example such as the scalar field of quaternions.


          


          Frobenius inner product


          The Frobenius inner product, sometimes denoted A:B is the component-wise inner product of two matrices as though they are vectors. In other words, it is the sum of the entries of the Hadamard product, that is,


          
            	[image: \mathbf{A}:\mathbf{B}=\sum_i\sum_j A_{ij} B_{ij} = \operatorname{trace}(\mathbf{A}^T \mathbf{B}) = \operatorname{trace}(\mathbf{A} \mathbf{B}^T).]

          


          This inner product induces the Frobenius norm.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Matrix_multiplication"
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        Matsuo Bashō


        
          

          
            	In this Japanese name, the family name is Matsuo.

          


          
            [image: A statue of Bashō in Hiraizumi, Iwate]

            
              A statue of Bashō in Hiraizumi, Iwate
            

          


          Matsuo Bashō (松尾 芭蕉, Matsuo Bashō ? 1644  28 November 1694) was the most famous poet of the Edo period in Japan. During his lifetime, Bashō was recognized for his works in the collaborative haikai no renga form; today, after centuries of commentary, he is recognized as a master of brief and clear haiku. His poetry is internationally renowned, and within Japan many of his poems are reproduced on monuments and traditional sites.


          Bashō was introduced to poetry at a young age, and after integrating himself into the intellectual scene of Edo he quickly became well known throughout Japan. He made a living as a teacher, but renounced the social, urban life of the literary circles and was inclined to wander throughout the country, heading west, east, and far into the northern wilderness to gain inspiration for his writing and haiku. His poems are influenced by his firsthand experience of the world around him, often encapsulating the feeling of a scene in a few simple elements.


          


          Early life


          
            [image: Bashō's supposed birthplace in Iga Province]

            
              Bashō's supposed birthplace in Iga Province
            

          


          Bashō was born Matsuo Kinsaku (松尾 金作, Matsuo Kinsaku ?) around 1644, somewhere near Ueno in Iga Province. His father may have been a low-ranking samurai, which would have promised Bashō a career in the military but not much chance of a notable life. It was traditionally claimed by biographers that he worked in the kitchens. However, as a child Bashō became a servant to Tōdō Yoshitada (藤堂 良忠, Tōdō Yoshitada ?), who shared with Bashō a love for haikai no renga, a form of cooperative poetry composition. The sequences were opened with a verse in the 5-7-5 mora format; this verse was named a hokku, and would later be renamed haiku when presented as stand-alone works. The hokku would be followed by a related 7-7 addition by another poet. Both Bashō and Yoshitada gave themselves haigō (俳号, haigō ?), or haikai pen names; Bashō's was Sōbō (宗房, Sōbō ?), which was simply the on'yomi reading of his samurai name of Matsuo Munefusa (松尾 宗房, Matsuo Munefusa ?). In 1662 the first extant poem by Bashō was published; in 1664 two of his hokku were printed in a compilation, and in 1665 Bashō and Yoshitada composed a one-hundred-verse renku with some acquaintances.


          Yoshitada's sudden death in 1666 brought Bashō's peaceful life as a servant to an end. No records of this time remain, but it is believed that Bashō gave up the possibility of samurai status and left home. Biographers have proposed various reasons and destinations, including the possibility of an affair between Bashō and a Shinto miko named Jutei (寿貞, Jutei ?), which is unlikely to be true. Bashō's own references to this time are vague; he recalled that "at one time I coveted an official post with a tenure of land", and that "there was a time when I was fascinated with the ways of homosexual love", but there is no indication whether he was referring to real obsessions or even fictional ones. He was uncertain whether to become a full-time poet; by his own account, "the alternatives battled in my mind and made my life restless". His indecision may have been influenced by the then still relatively low status of renga and haikai no renga as more social activities than serious artistic endeavors. In any case, his poems continued to be published in anthologies in 1667, 1669, and 1671, and he published his own compilation of work by him and other authors of the Teitoku school, Seashell Game (貝おほひ, Kai Ōi ?), in 1672. In about the spring of that year he moved to Edo, to further his study of poetry.


          


          Rise to fame


          In the fashionable literary circles of Nihonbashi, Bashō's poetry was quickly recognized for its simple and natural style. In 1674 he was inducted into the inner circle of the haikai profession, receiving secret teachings from Kitamura Kigin (16241705). He wrote this hokku in mock tribute to the Shogun:


          
            	
              kabitan mo / tsukubawasekeri / kimi ga haru

              
                	the Dutchmen, too, / kneel before His Lordship / spring under His reign. [1678]

              

            

          


          He gave himself the haigō of Tōsei and by 1680 he had a full-time job teaching twenty disciples, who published The Best Poems of Tōsei's Twenty Disciples (桃青門弟独吟二十歌仙, Tōsei-montei Dokugin-Nijukasen ?), advertising their connection to Tōsei's talent. That winter, he took the surprising step of moving across the river to Fukagawa, out of the public eye and towards a more reclusive life. His disciples built him a rustic hut and planted a banana tree (芭蕉, bashō ?) in the yard, giving Bashō a new haigō and his first permanent home. He appreciated the plant very much, and was not happy to see Fukagawa's native miscanthus growing alongside it:


          
            	
              bashō uete / mazu nikumu ogi no / futaba kana

              
                	by my new banana plant / the first sign of something I loathe / a miscanthus bud! [1680]

              

            

          


          Despite his success, Bashō grew dissatisfied and lonely. He began to practise Zen meditation, but it seems not to have calmed his mind. In the winter of 1682 his hut burned down, and shortly afterwards, in early 1683, his mother died. He then traveled to Yamura, to stay with a friend. In the winter of 1683 his disciples gave him a second hut in Edo, but his spirits did not improve. In 1684 his disciple Takarai Kikaku published a compilation of him and other poets, Shrivelled Chestnuts (虚栗, Minashiguri ?). Later that year he left Edo on the first of four major wanderings.


          Traveling in medieval Japan was immensely dangerous, and at first Bashō expected to simply die in the middle of nowhere or be killed by bandits. As the trip progressed, his mood improved and he became comfortable on the road. He met many friends and grew to enjoy the changing scenery and the seasons. His poems took on a less introspective and more striking tone as he observed the world around him:


          
            	
              uma wo sae / nagamuru yuki no / ashita kana

              
                	even a horse / arrests my eyeson this / snowy morrow [1684]

              

            

          


          The trip took him from Edo to Mount Fuji, Ueno, and Kyoto. He met several poets who called themselves his disciples and wanted his advice; he told them to disregard the contemporary Edo style and even his own Shrivelled Chestnuts, saying it contained "many verses that are not worth discussing". He returned to Edo in the summer of 1685, taking time along the way to write more hokku and comment on his own life:


          
            	
              toshi kurenu / kasa kite waraji / hakinagara

              
                	another year is gone / a traveler's shade on my head, / straw sandals at my feet [1685]

              

            

          


          When Bashō returned to Edo he happily resumed his job as a teacher of poetry at his bashō hut, although privately he was already making plans for another journey. The poems from his journey were published as Account of Exposure to the Fields (野ざらし紀行, Nozarashi kikō ?). In early 1686 he composed one of his best-remembered haiku:


          
            	
              furuike ya / kawazu tobikomu / mizu no oto

              
                	old pond / a frog jumps / the sound of water [1686]

              

            

          


          Historians believe this poem became instantly famous: in April, the poets of Edo gathered at the bashō hut for a haikai no renga contest on the subject of frogs that seems to have been a tribute to Bashō's hokku, which was placed at the top of the compilation. Bashō stayed in Edo, continuing to teach and hold contests, with an excursion in the autumn of 1687 when he traveled to the countryside for moon watching, and a longer trip in 1688 when he returned to Ueno to celebrate the Lunar New Year. At home in Edo, Bashō sometimes became reclusive: he alternated between rejecting visitors to his hut and appreciating their company. At the same time, he enjoyed his life and had a subtle sense of humor, as reflected in his hokku:


          
            	
              iza saraba / yukimi ni korobu / tokoromade

              
                	now then, let's go out / to enjoy the snow... until / I slip and fall! [1688]

              

            

          


          


          Oku no Hosomichi


          Bashō's private planning for another long journey culminated on 16 May 1689 (Yayoi 27, Genroku 2), when he left Edo with his student and apprentice Kawai Sora (河合 曾良, Kawai Sora ?) on a journey to the Northern Provinces of Honshu. Bashō and Sora headed north to Hiraizumi, which they reached on June 29. They then walked to the western side of the island, touring Kisakata on July 30, and began hiking back at a leisurely pace along the coastline. During this 150-day journey Bashō traveled a total of 600 ri (2,400 km) through the northeastern areas of Honshu, returning to Edo in late 1691.


          By the time Bashō reached Ōgaki, Gifu Prefecture, he had completed the log of his journey. He edited and redacted it for three years, writing the final version in 1694 as The Narrow Road to the Back (Country) (奥の細道, Oku no Hosomichi ?). The first edition was published posthumously in 1702. It was an immediate commercial success and many other itinerant poets followed the path of his journey. It is often considered his finest achievement, featuring hokku such as:


          
            	
              araumi ya / Sado ni yokotau / amanogawa

              
                	the rough sea / stretching out towards Sado / the Milky Way [1689]

              

            

          


          


          Later life


          On his return to Edo in the winter of 1691, Bashō lived in his third bashō hut, again provided by his disciples. This time, he was not alone; he took in a nephew and his female friend, Jutei, who were both recovering from illness. He had a great many visitors.
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          Bashō continued to be uneasy. He wrote to a friend that "disturbed by others, I have no peace of mind". He made a living from teaching and appearances at haikai parties until late August of 1693, when he shut the gate to his bashō hut and refused to see anybody for a month. Finally, he relented after adopting the principle of karumi or "lightness", a semi-Buddhist philosophy of greeting the mundane world rather than separating himself from it. Bashō left Edo for the last time in the summer of 1694, spending time in Ueno and Kyoto before his arrival in Osaka. He became sick with a stomach illness and died peacefully, surrounded by his disciples. Although he did not compose any formal death poem on his deathbed the following, being the last poem recorded during his final illness, is generally accepted as his poem of farewell:


          
            	
              tabi ni yande / yume wa kareno wo / kake meguru

              
                	falling sick on a journey / my dream goes wandering / over a field of dried grass [1694]

              

            

          


          


          Influence and literary criticism


          Rather than sticking to the formulas of kigo (季語, kigo ?), which remain popular in Japan even today, Bashō aspired to reflect his real environment and emotions in his hokku. Even during his lifetime, the effort and style of his poetry was widely appreciated; after his death, it only increased. Several of his students compiled quotations from him about his own poetry, most notably Mukai Kyorai and Hattori Dohō.


          During the 18th century, appreciation of Bashō's poems grew more fervent, and commentators such as Ishiko Sekisui and Moro Nanimaru went to great length to find references in his hokku to historical events, medieval books, and other poems. These commentators were often lavish in their praise of Bashō's obscure references, some of which were probably literary false cognates. In 1793 Bashō was deified by the Shinto bureaucracy, and for a time criticizing his poetry was literally blasphemous.


          It was not until the late 19th century that this period of unanimous passion for Bashō's poems came to an end. Masaoka Shiki, arguably Bashō's most famous critic, tore down the long-standing orthodoxy with his bold and candid objections to Bashō's style. However, Shiki was also instrumental in making Bashō's poetry accessible to leading intellectuals and the Japanese public at large. He invented the term haiku (replacing hokku) to refer to the freestanding 5-7-5 form which he considered the most artistic and desirable part of the haikai no renga.


          Critical interpretation of Bashō's poems continued into the 20th century, with notable works by Yamamoto Kenkichi, Imoto Nōichi, and Ogata Tsutomu. The 20th century also saw translations of Bashō's poems into languages and editions around the world. His position in Western eyes as the haiku poet par excellence gave him great influence, and by virtue of Western preference for haiku over more traditional forms like the tanka or renga, have rendered him the archetype of Japanese poets and poetry. The impressionistic and concise nature of his verse influenced particularly Ezra Pound and the Imagists, and later the poets of the Beat Generation. Claude-Max Lochu, on his second visit to Japan, created his own "travel painting", inspired by Bashō's use of travel as inspiration. Robbie Basho and Steffen Basho-Junghans were also influenced by him.


          


          List of works


          
            	Kai Ōi (The Seashell Game) (1672)


            	Minashiguri (A Shrivelled Chestnut) (1683)


            	Nozarashi Kikō (Record of a Weather-Exposed Skeleton) (1684)


            	Fuyu no Hi (Winter Days) (1684)


            	Haru no Hi (Spring Days) (1686)


            	Kashima Kikō (A Visit to Kashima Shrine) (1687)


            	Oi no Kobumi, or Utatsu Kikō (Record of a Travel-Worn Satchel) (1688)


            	Sarashina Kikō (A Visit to Sarashina Village) (1688)


            	Arano (Wasteland) (1689)


            	Hisago (The Gourd) (1689)


            	Sarumino (The Monkey's Raincoat) (1689)


            	Saga Nikki (Saga Diary) (1691)


            	Bashō no Utsusu Kotoba (On Transplanting the Banana Tree) (1691)


            	Heikan no Setsu (On Seclusion) (1692)


            	Sumidawara (A Sack of Charcoal) (1694)


            	Betsuzashiki (The Detached Room) (1694)


            	Oku no Hosomichi (Narrow Road to the Interior) (1694)


            	Zoku Sarumino (The Monkey's Raincoat, Continued) (1698)
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          In science, matter is commonly defined as the substance of which physical objects are composed, not counting the contribution of various energy or force-fields, which are not usually considered to be matter per se (though they may contribute to the mass of objects). Matter constitutes much of the observable universe, although again, light is not ordinarily considered matter. Unfortunately, for scientific purposes, "matter" is somewhat loosely defined. It is normally defined as anything that has mass and takes up space.


          Matter(energy) can be in several different states, the most common being high energy physics, solids, liquids and gases.


          


          Definition


          Anything which occupies space and has mass is known as matter. In physics, there is no broad consensus as to an exact definition of matter. Physicists generally do not use the saying when precision is needed, preferring instead to speak of the more clearly defined concepts of mass, energy, and particles.


          A possible definition of matter which at least some physicists use is that matter is everything that is composed of elementary fermions. These are the leptons, including the electron, and the quarks, including the up and down quarks of which protons and neutrons are made. Since protons, neutrons and electrons combine to form atoms and molecules, thus they comprise the bulk substances which make up all ordinary matter. Matter also includes the various other baryons, but excludes the "true mesons". The key relevant property of fermions is that they have half-integral spin (ie, 1/2, 3/2, 5/2,...,etc.) and thus, by the spin-statistics theorem of quantum field theory, obey the Pauli Exclusion Principle, which forbids two fermions from occupying the same quantum state. This seems to correspond closely to the more primitive notion that matter is "impenetrable", and takes up space.


          On this view, things which are not matter include light (photons), gravitons, mesons (except for the muon, a lepton which was misnamed a meson before the distinction became clear) and the other gauge bosons. These all have half-even spin (0,1,2,...), do not respect the Exclusion Principle, and so do not occupy space in the same sense. These may all be regarded as field quanta, and may be exchanged freely by fermions without the fermions changing their own statistics, or thus their essential identity. However, these bosons do always have energy and, (according to the mass-energy equivalence of special relativity) therefore mass, so that under this definition some particles have mass without being matter: W and Z bosons have rest mass, but are not elementary fermions. Also, any two photons which are not moving parallel to each other, taken as a system, have an invariant mass. Glueballs have mass due to their binding energy, but contain no particle with rest mass, nor any elementary fermions.


          Most of the mass of protons and neutrons comes from the binding energy between the quarks, not the masses of the quarks themselves. One of the three types of neutrinos may be massless.


          


          Properties of matter


          Quarks combine to form hadrons. Because of the principle of colour confinement which occurs in the strong interaction, quarks never exist unbound from other quarks. Among the hadrons are the proton and the neutron. Usually these nuclei are surrounded by a cloud of electrons. A nucleus with as many electrons as protons is thus electrically neutral and is called an atom, otherwise it is an ion.


          Leptons do not feel the strong force and so can exist unbound from other particles. On Earth, electrons are generally bound in atoms, but it is easy to free them, a fact which is exploited in the cathode ray tube. Muons may briefly form bound states known as muonic atoms. Neutrinos feel neither the strong nor the electromagnetic interactions. They are never bound to other particles.


          Homogeneous matter has a uniform composition and properties. It may be a mixture, such as brass, a chemical compound like water, or elemental, like pure iron. Heterogeneous matter, such as granite, does not have a definite composition.


          


          Phases


          In bulk, matter can exist in several different phases, according to pressure and temperature. A phase is a state of a macroscopic physical system that has relatively uniform chemical composition and physical properties (i.e. density, crystal structure, index of refraction, and so forth). These phases include the three familiar ones  solids, liquids, and gases  as well as plasmas, superfluids, supersolids, Bose-Einstein condensates, fermionic condensates, liquid crystals, strange matter and quark-gluon plasmas. There are also the paramagnetic and ferromagnetic phases of magnetic materials. As conditions change, matter may change from one phase into another. These phenomena are called phase transitions, and their energetics are studied in the field of thermodynamics.


          In small quantities, matter can exhibit properties that are entirely different from those of bulk material and may not be well described by any phase.


          Phases are sometimes called states of matter, but this term can lead to confusion with thermodynamic states. For example, two gases maintained at different pressures are in different thermodynamic states, but the same "state of matter".


          


          Chemical matter


          Chemical matter is the part of the universe which is made of chemical atoms. This part of the universe does not include dark energy, dark matter, black holes or various forms of degenerate matter, such as compose white dwarf stars and neutron stars. Recent data from the Wilkinson Microwave Anisotropy Probe (WMAP), suggests that only about 4% of the total mass of the part of the universe which is within range of the best theoretical telescopes (i.e., which may be visible, because light has reached us from it), is made of chemical matter. About 22% is dark matter, and about 74% is dark energy.


          


          Antimatter


          In particle physics and quantum chemistry, antimatter is matter that is composed of the antiparticles of those that constitute normal matter. If a particle and its antiparticle come into contact with each other, the two annihilate; that is, they may both be converted into other particles with equal energy in accordance with Einstein's equation E = mc2. These new particles may be high-energy photons ( gamma rays) or other particleantiparticle pairs. The resulting particles are endowed with an amount of kinetic energy equal to the difference between the rest mass of the products of the annihilation and the rest mass of the original particle-antiparticle pair, which is often quite large.


          Antimatter is not found naturally on Earth, except very briefly and in vanishingly small quantities (as the result of radioactive decay or cosmic rays). This is because antimatter which came to exist on Earth outside the confines of a suitable physics laboratory would almost instantly meet the ordinary matter that Earth is made of, and be annihilated. Antiparticles and some stable antimatter (such as antihydrogen) can be made in tiny amounts, but not in enough quantity to do more than test a few of its theoretical properties.


          There is considerable speculation both in science and science fiction as to why the observable universe is apparently almost entirely matter, whether other places are almost entirely antimatter instead, and what might be possible if antimatter could be harnessed, but at this time the apparent asymmetry of matter and antimatter in the visible universe is one of the great unsolved problems in physics. Possible processes by which it came about are explored in more detail under baryogenesis.


          


          Dark matter


          In cosmology, effects at the largest scales seem to indicate the presence of incredible amounts of dark matter which is not associated with electromagnetic radiation. Observational evidence of the early universe and the big bang theory require that this matter have energy and mass, but is not composed of either elementary fermions (as above) OR gauge bosons. As such, it is composed of particles as yet unobserved in the laboratory (perhaps supersymmetric particles).


          


          Exotic matter


          Exotic matter is a hypothetical concept of particle physics. It covers any material which violates one or more classical conditions or is not made of known baryonic particles.
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          Matthew Brettingham (1699  19 August 1769), sometimes called Matthew Brettingham the Elder, was an 18th century Englishman who rose from humble origins to supervise the construction of Holkham Hall, and eventually became one of the country's better known architects of his generation. Much of his principal work has since been demolished, particularly his work in London, where he revolutionised the design of the grand townhouse. As a result he is often overlooked today, remembered only for his Palladian remodelling of numerous country houses, many of them situated in the East Anglian area of Britain. As Brettingham neared the pinnacle of his career, Palladianism began to fall out of fashion and neoclassicism was introduced, championed by a young Robert Adam.


          


          Early life


          Brettingham was born in 1699, the second son of Launcelot Brettingham (16641727), a bricklayer or stonemason from Norwich, the county town of Norfolk, England. He married Martha Bunn (c.16971783) at St. Augustine's Church, Norwich, on 17 May 1721 and they had nine children together.


          His early life is little documented, and one of the earliest recorded references to him is in 1719, when he and his elder brother Robert were admitted to the city of Norwich as freemen bricklayers. A critic of Brettingham's at this time claimed that his work was so poor that it was not worth the nine shillings a week he was paid as a craftsman bricklayer. Whatever the quality of his bricklaying, he soon advanced himself and became a building contractor.


          


          Local contractor


          During the early eighteenth century, a building contractor had far more responsibilities than the title suggests today. A contractor often designed, built, and oversaw all details of construction to completion. Architects, often called surveyors, were employed only for the grandest and largest of buildings. By 1730, Brettingham is referred to as a surveyor, working on more important structures than cottages and agricultural buildings. In 1731, it is recorded that he was paid 112 for his work on Norwich Gaol. From then, he appears to have worked regularly as the surveyor to the Justices (the contemporary local authority) on public buildings and bridges throughout the 1740s. Projects of his dating from this time include the remodelling of the Shirehouse in Norwich, the construction of Lenwade Bridge over the river Wensum, repairs to Norwich Castle and Norwich Cathedral, as well as the rebuilding of much of St. Margaret's Church, King's Lynn, which had been severely damaged by the collapse of its spire in 1742. His work on the Shirehouse, which was in the gothic style and showed a versatility of design rare for Brettingham, was to result in a protracted court case that was to rumble on through a large part of his life, with allegations of financial discrepancies. In 1755, the case was eventually closed, and Brettingham was left several hundred pounds out of pocket, and with a stainif only a local oneon his character. Transcripts of the case suggest that it was Brettingham's brother Robert, to whom he had subcontracted and who was responsible for the flint stonework of the Shirehouse, who may have been the cause of the allegations. Brettingham's brief flirtation with the Gothic style, in the words of Robin Lucas, indicates "the approach of an engineer rather than an antiquary" and is "now seen as outlandish". The Shirehouse was demolished in 1822.


          


          Architect
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          In 1734, Brettingham had his first great opportunity, when two of the foremost Palladian architects of the day, William Kent and Lord Burlington, were collaboratively designing a grandiose Palladian country palace at Holkham in Norfolk for Thomas Coke, 1st Earl of Leicester. Brettingham was appointed Clerk of Works (sometimes referred to as executive architect), at an annual salary of 50. He retained the position until the Earl's death in 1759. The illustrious architects were mostly absent; indeed Burlington was more of an idealist than an architect, thus Brettingham and the patron Lord Leicester were left to work on the project together, with the practical Brettingham interpreting the architects' plans to Leicester's requirements. It was at Holkham that Brettingham first worked with the fashionable Palladian style, which was to be his trademark. Holkham was to be Brettingham's springboard to fame, as it was through his association with it that he came to the attention of other local patrons, and further work at Heydon and Honingham established Brettingham as a local country-house architect.


          Brettingham was commissioned in 1742 to redesign Langley Hall, a mansion standing in its own parkland in South Norfolk. His design was very much in the Palladian style of Holkham, though much smaller: a large principal central block linked to two flanking secondary wings by short corridors. The corner towers, while similar to those later designed by Brettingham at Euston Hall, were the work of a later owner and architect. The neoclassical entrance lodges were a later addition, by Sir John Soane. In 1743, Brettingham began work on the construction of Hanworth Hall, Norfolk, also in the Palladian style, with a five-bay facade of brick with the centre three bays projected with a pediment.
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          In 1745, Brettingham designed Gunton Hall in Norfolk for Sir William Harbord, three years after the former house on the site was gutted by fire. The new house of brick had a principal facade like that of Hanworth Hall, however, this larger house was seven bays deep, and had a large service wing on its western side. His commissions began to come from further afield: Goodwood in Sussex and Marble Hill, Twickenham.


          In 1750, now well-known, the architect received an important commission to remodel Euston Hall in East Anglia, the Suffolk country seat of the influential 2nd Duke of Grafton. The original house, built circa 1666 in the French style, was built around a central court with large pavilions at each corner. While keeping the original layout, Brettingham formalised the fenestration and imposed a more classically severe order whereby the pavilions were transformed to towers in the Palladian fashion (similar to those of Inigo Jones's at Wilton House). The pavilions' domes were replaced by low pyramid roofs similar to those at Holkham. Brettingham also created the large service courtyard at Euston that now acts as the entrance court to the mansion, which today is only a fraction of its former size.


          The Euston commission seems to have brought Brettingham firmly to the notice of other wealthy patrons. In 1751, he began work for the Earl of Egremont at Petworth House, Sussex. He continued work intermittently at Petworth for the next twelve years, including designing a new picture gallery from 1754. Over the same period his country-house work included alterations at Moor Park, Hertfordshire; Wortley Hall, Yorkshire; Wakefield Lodge, Northamptonshire; and Benacre House, Suffolk.


          


          London townhouses


          
            [image: St. James's Square in the 1750s: Brettingham designed Norfolk House on the far right.]

            
              St. James's Square in the 1750s: Brettingham designed Norfolk House on the far right.
            

          


          From 1747, Brettingham operated from London as well as Norwich. This period marks a turning point in his career, as he was now no longer designing country houses and farm buildings just for the local aristocrats and the Norfolk gentry, but for the greater aristocracy based in London.


          One of Brettingham's greatest solo commissions came when he was asked to design a town house for the 9th Duke of Norfolk in St. James's Square, London. Completed in 1756, the exterior of this mansion was similar to those of many of the great palazzi in Italian cities: bland and featureless, the piano nobile distinguishable only by its tall pedimented windows. This arrangement, devoid of pilasters and a pediment giving prominence to the central bays at roof height, was initially too severe for the English taste, even by the fashionable Palladian standards of the day. Early critics declared the design "insipid".


          However, the interior design of Norfolk House was to define the London town house for the next century. A circuit of reception rooms centred on a grand staircase, with the staircase hall replacing the Italian traditional inner courtyard or two-storey hall. This arrangement of salons allowed guests at large parties to circulate, having been received at the head of the staircase, without doubling back on arriving guests. The second advantage was that while each room had access to the next, it also had access to the central stairs, thus allowing only one or two rooms to be used at a time for smaller functions. Previously, guests in London houses had had to reach the principal salon through a long enfilade of minor reception rooms. In this square and compact way, Brettingham came close to recreating the layout of an original Palladian Villa. He transformed what Andrea Palladio had conceived as a country retreat into a London mansion appropriate for the lifestyle of the British aristocracy, with its reversal of the usual Italian domestic pattern of a large palazzo in town, and a smaller villa in the country. As happened so often in Brettingham's career, Robert Adam later developed this design concept further, and was credited with its success. However, Brettingham's plan for Norfolk House was to serve as the prototype for many London mansions over the next few decades.


          Brettingham's additional work in London included two more houses in St. James's Square: No. 5 for the 2nd Earl of Strafford and No. 13 for the 1st Lord Ravensworth. Lord Egremont, for whom Brettingham was working in the country at Petworth, gave Brettingham another opportunity to design a grandiose London mansionthe Egremont family's town house. Begun in 1759, this Palladian palace, known at the time as Egremont House, or more modestly as 94 Piccadilly, is one of the few great London town houses still standing. It later came to be known as Cambridge House and was the home of Lord Palmerston, and then of the Naval & Military Club; as of October 2007, it is in the process of conversion into a luxury hotel.


          


          Kedleston Hall
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          Sir Nathaniel Curzon, later 1st Baron Scarsdale, commissioned Brettingham in 1759 to design a great country house. Thirty-years before a prospective design for a new Kedleston Hall had been drawn up by James Gibbs, one of the leading architects of the day, but Curzon wanted his new house to match the style and taste of Holkham. Lord Leicester, Holkham's owner and Brettingham's employer, was a particular hero of Curzon's. Curzon was a Tory from a very old Derbyshire family, and he wished to create a showpiece to rival the nearby Chatsworth House owned by the Whig Duke of Devonshire, whose family were relative newcomers in the county, having arrived little more than two hundred years earlier. However, the Duke of Devonshire's influence, wealth, and title were far superior to Curzon's, and Curzon was unable to complete his house or to match the Devonshires' influence ( William Cavendish, 4th Duke of Devonshire, had been Prime Minister in the 1750s). This commission might have been the ultimate accolade Brettingham was seeking, to recreate Holkham but this time with full credit. Kedleston Hall was designed by Brettingham on a plan by Palladio for the unbuilt Villa Mocenigo. The design by Brettingham, similar to that of Holkham Hall, was for a massive principal central block flanked by four secondary wings, each a miniature country house, themselves linked by quadrant corridors. From the outset of the project, Curzon seems to have presented Brettingham with rivals. In 1759, while Brettingham was still supervising the construction of the initial phase, the northeast family block, Curzon employed architect James Paine, the most notable architect of the day, to supervise the kitchen block and quadrants. Paine also went on to supervise the construction of Brettingham's great north front. However, this was a critical moment for architecture in England. Palladianism was being challenged by a new taste for neoclassical designs, one exponent of which was Robert Adam. Curzon had met Adam as early as 1758, and had been impressed by the young architect newly returned from Rome. He employed Adam to design some garden pavilions for the new Kedleston. So impressed was Curzon by Adam's work that by April 1760 he had put Adam in sole charge of the design of the new mansion, replacing both Brettingham and Paine. Adam completed the north facade of the mansion much as Brettingham had designed it, only altering Brettingham's intended portico. The basic layout of the house remained loyal to Brettingham's original plan, although only two of the proposed four secondary wings were executed.


          Brettingham moved on to other projects. In the 1760s, he was approached by his most illustrious patron, the Duke of York (brother of King George III), to design one of the greatest mansions in Pall Mall, namely York House. The rectangular mansion that Brettingham designed was built in the Palladian style on two principal floors, with the state rooms as at Norfolk House, arranged in a circuit around the central staircase hall. The house was a mere pastiche of Norfolk House, but for Brettingham it had the kudos of a royal occupant.


          


          Legacy
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              In 1761, Brettingham published the plans of Holkham Hall, signing each plate in the lower left corner "Matthew Brettingham, Architect".
            

          


          Its royal occupant may very well have made York House the pinnacle of Brettingham's career. Built during the 1760s, it was one of his last grand houses. His last country-house commission was at Packington Hall, Warwickshire. In 1761, he published his plans of Holkham Hall, calling himself the architect, which led critics, including Horace Walpole, to decry him as a purloiner of Kent's designs. Brettingham died in 1769 at his house outside St. Augustine's Gate, Norwich, and was buried in the aisle of the parish church. Throughout his long career, Brettingham did much to popularise the Palladian movement. His clients included a Royal Duke and at least twenty-one assorted peers and peeresses. He is not a household name today largely because his provincial work was heavily influenced by Kent and Burlington, and unlike his contemporary Giacomo Leoni he did not develop, or was not given the opportunity to develop, a strong personal stamp to his work on country houses. Ultimately, he and many of his contemporary architects were eclipsed by the designs of Robert Adam. Adam remodelled Brettingham's York House in 1780 and, in addition to Kedleston Hall, went on to replace James Paine as architect at Nostell Priory, Alnwick Castle, and Syon House. In spite of this, Adam and Paine remained great friends; Brettingham's relationships with his fellow architects are unrecorded.


          Brettingham's principal contribution to architecture is perhaps the design of the grand town house, unremarkable for its exterior but with a circulating plan for reception rooms suitable for entertaining within on a forgotten scale of lavishness. Many of these anachronistic palaces are now long demolished or have been transformed for other uses and are inaccessible for public viewing. Hence, what little remains in London of his work is unknown to the general public. Of Brettingham's work, only the buildings he remodelled have survived, and for this reason Brettingham now tends to be thought of as an "improver" rather than an architect of country houses.


          There is no evidence that Brettingham ever formally studied architecture or travelled abroad. Reports of him making two trips to Continental Europe, are the result of confusion with his son, Matthew Brettingham the Younger. That he enjoyed success in his own lifetime is beyond doubtRobert Adam calculated that when Brettingham sent his son, Matthew, on the Grand Tour, he went with a sum of money in his pocket of around 15,000, an enormous amount at the time. However, part of this sum was probably used to acquire the statuary in Italy (documented as supplied by Matthew Brettingham the Younger) for the nearly completed Holkham Hall. Matthew Brettingham the Younger wrote that his father "considered the building of Holkham as the great work of his life". While the design of that great monumental house, which still stands, cannot truly be accredited to him, it is the building for which Brettingham is best remembered.
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              	Mauna Loa
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              Mauna Loa from Saddle Road
            


            
              	Elevation

              	13,679feet (4,169m)
            


            
              	Location

              	Hawaii, USA
            


            
              	Range

              	Hawaiian Islands
            


            
              	Prominence

              	7,100ft (2,160m)
            


            
              	Coordinates

              	Coordinates:
            


            
              	Topo map

              	USGS Mauna Loa
            


            
              	Type

              	Shield volcano
            


            
              	Volcanic arc/ belt

              	Hawaiian-Emperor seamount chain
            


            
              	Age of rock

              	less than 200 thousand years
            


            
              	Last eruption

              	1984
            


            
              	Easiest route

              	jeep trail
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          Mauna Loa is the largest volcano on earth and one of five volcanoes that form the Island of Hawaii in the U.S. state of Hawaiʻi in the Pacific Ocean. It is an active shield volcano, with a volume estimated at approximately 18,000 cubic miles (75,000 km), although its peak is about 120feet (37m) lower than that of its neighbour, Mauna Kea. The Hawaiian name "Mauna Loa" means "Long Mountain". The Lava eruptions from Mauna Loa are silica-poor, thus very fluid: and as a result eruptions tend to be non-explosive and the volcano has extremely shallow slopes.


          The volcano has probably been erupting for at least 700,000years and may have emerged above sea level about 400,000years ago, although the oldest-known dated rocks do not extend beyond 200,000years. Its magma comes from the Hawaii hotspot, which has been responsible for the creation of the Hawaiian island chain for tens of millions of years. The slow drift of the Pacific Plate will eventually carry the volcano away from the hotspot, and the volcano will thus become extinct within 500,000 to one million years from now.


          Mauna Loa's most recent eruption occurred from March 24, 1984, to April 15, 1984. No recent eruptions of the volcano have caused fatalities, but eruptions in 1926 and 1950 destroyed villages, and the city of Hilo is partly built on lava flows from the late nineteenth century. In view of the hazards it poses to population centers, Mauna Loa is part of the Decade Volcanoes program, which encourages studies of the most dangerous volcanoes. Mauna Loa has been intensively monitored by the Hawaiian Volcano Observatory (HVO) since 1912. Observations of the atmosphere are undertaken at the Mauna Loa Observatory, and of the Sun at the Mauna Loa Solar Observatory, both located near its summit. Hawaii Volcanoes National Park covers the summit and the southeastern flank of the volcano, including a separate volcano, Kīlauea.


          


          Structure
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              Clouds over Mauna Loa
            

          


          Mauna Loa is the world's largest shield volcano. Mauna Loa is shaped like a shield, because its lava is extremely fluid (it has low viscosity), and its slopes are not steep. Eruptions are rarely violent, and the most common form is in the Hawaiian style, which involves lava fountains feeding lava flows. Typically, at the start of an eruption, a rift up to several kilometers long opens, with lava fountains occurring along its length in a so-called "curtain of fire." After a few days, activity normally becomes concentrated at one vent.


          Eruptions generally occur in three regions on the mountain: at the summit and in two rift zones extending northeast and southwest of the summit. About 38% of eruptions in the last two hundred years have occurred at the summit, 31% in the northeast rift zone, and 25% in the southwest rift zone. The remaining 6% have occurred from vents to the northwest of the summit, away from the rift zones. Its summit caldera is called Mokuaweoweo; it is 1.75 to 3miles (35km) in diameter. The caldera probably formed 1,0001,500 years ago when a very large eruption from the northeast rift zone emptied out the shallow magma chamber beneath the summit, which then collapsed.


          Seismic data can reveal the locations of the magma chambers beneath the volcano which feed activity. Some types of seismic waves, known as " S-waves," cannot travel through liquid rock, so magma chambers cast 'shadows' in seismic data. Seismic shadows reveal a magma chamber about 1.75miles (3km) beneath the summit and smaller magma bodies beneath the rift zones.


          Trade winds blow from east to west across the Hawaiian islands, and the presence of Mauna Loa strongly affects the local climate. At low elevations, the eastern (windward) side of the volcano receives heavy rain, and the city of Hilo is the wettest in the United States. The rainfall supports extensive forestation. The western (leeward) side has a much drier climate. At higher elevations, the amount of precipitation decreases, and skies are very often clear. Very low temperatures mean that precipitation often occurs in the form of snow, and the summit of Mauna Loa is described as a periglacial region, where freezing and thawing play a significant role in shaping the landscape.


          


          Geology and history


          


          Origins


          Mauna Loa probably began erupting between 700,000 and 1,000,000years ago and has grown steadily since then. Like all of the Hawaiian islands, Mauna Loa has its origins in the Hawaii hotspota plume of magma rising from deep in the Earth's mantle. The hotspot remains in a fixed position, while the Pacific Plate drifts over it at a rate of about 4inches (10cm) per year. The upwelling of the hot magma creates volcanoes, and each individual volcano erupts for a few million years before the movement of the plate carries it away from the rising magma.


          The hotspot has existed for at least 80 million years, and the Emperor Seamounts chain of old volcanoes stretches almost 3,600miles (5,800km) away from the hotspot. Currently, the hotspot feeds activity at five volcanoes: Mauna Loa, Kīlauea, and Hualālai on the Big Island, Haleakalā on Maui, and Loʻihi, a submarine volcano south of the Big Island and the youngest Hawaiian volcano. Mauna Loa is the largest of these, although Kīlauea is currently the site of the most intense volcanic activity.


          


          Prehistoric eruptions
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              Mauna Loa erupting in 1984
            

          


          Prehistoric eruptions of Mauna Loa have been extensively analyzed by carrying out radiocarbon dating on fragments of charcoal found beneath lava flows. The mountain's prehistoric activity is probably the best known of any volcano. Studies have shown that a cycle occurs in which volcanic activity at the summit is dominant for several hundred years, after which activity shifts to the rift zones for several more centuries, and then back to the summit again. Two cycles have been clearly identified, each lasting 1,5002,000 years. This cyclical behaviour is unique to Mauna Loa among the Hawaiian volcanoes.


          Records show that between about 7,000 and 6,000 years ago Mauna Loa was largely inactive. The cause of this cessation in activity is not known, and no known similar hiatus has been found at other Hawaiian volcanoes except for those currently in the post-shield stage. Between 11,000 and 8,000 years ago, activity was more intense than it is today. However, Mauna Loa's overall rate of growth has probably begun to slow over the last 100,000 years, and the volcano may in fact be nearing the end of its tholeiitic basalt shield-building phase.


          


          First recorded ascent


          The first recorded ascent of Mauna Loa was in 1794 by the naturalist Archibald Menzies, the then-Lieutenant Joseph Baker, and two others. Using a barometer, Menzies calculated its height within 50feet (15m).


          


          Historic eruptions


          Although native Hawaiians have witnessed eruptions for many centuries, written records exist only for eruptions that have occurred since the early 1800s. The first historical eruption occurred in 1843, and since then 33 eruptions have been documented. In total, these eruptions have covered over 310square miles (800km) of the volcano's flanks with lava flows. Typically, eruptions have been brief but intense, with 0.06 to 0.12cubic miles (0.250.5km) of lava erupted over a few weeks.


          An especially big eruption in 1935 was large enough that its lava flows threatened Hilo, leading to an unusual employment of air power. Five bombers of the 23d and 72d Bombardment Squadrons of the United States Air Force dropped bombs ahead of the lava in order to divert it away from Hilo.


          Until 1950, eruptions occurred roughly every 34 years, but since then the repose periods have dramatically lengthened with the only eruptions occurring in 1975 and 1984. The two most recent eruptions have been the most extensively studied. The 1975 eruption lasted only two days and occurred at the summit of the mountain. The 1984 eruption saw fissures open up to the northwest and southeast, from the summit down to 9,500feet (2,900m) above sea level. Flows from this eruption headed rapidly towards Hilo again, but stopped about 2.5miles (4.0km) from the outskirts when the eruption ended after three weeks.


          


          Current activity
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          The volcano has been dormant since 1984. Seismic activity remained low until 2002, when there was a sudden onset of inflation, and the caldera walls started to move apart at a rate of 2inches (5cm) per year. This is thought to indicate that magma is filling a reservoir about 3.1miles (5.0km) beneath the summit. The inflation has been intermittent, sometimes slowing, and sometimes stopping for several weeks. Thus far, though, it has always restarted, and this is likely to indicate an increased probability of an eruption in the next few years.


          The inflation has been accompanied by increased seismic activity. A swarm of deep earthquakes began in July 2004, and continued until the end of the year. Earthquakes were detected at a rate of one per day for the first three weeks, increasing steadily over subsequent months to 15 or so per day by the end of the year. The swarm ended in December 2004, and earthquake levels have been only moderately elevated since then.


          


          Relationship with Kīlauea
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          Kīlauea lies on the southern flank of Mauna Loa and was originally thought to be a satellite vent of Mauna Loa. However, chemical differences between the lavas from the two volcanoes show that they have separate shallow magma chambers. They are now considered separate volcanoes. Nevertheless, activity patterns at the two volcanoes do appear to be correlated.


          The most apparent relation between the two mountains is that, generally, periods of frequent activity at one volcano coincide with periods of low activity at the other. For example, between 1934 and 1952, Kīlauea was dormant and only Mauna Loa was active, while from 1952 to 1974, only Kīlauea was active while Mauna Loa lay dormant.


          The 1984 eruption of Mauna Loa started during an eruption at Kīlauea, but had no discernible effect on the Kīlauea eruption. Occasionally, though, eruptions at one volcano do seem to influence activity at the other. The recent inflation of Mauna Loa's summit began on the same day as a new large lava flow broke out at Kīlauea's Puʻu Ōʻō crater. Geologists have suggested that a "pulse" of magma entering Mauna Loa's deep plumbing system could have increased pressure inside Kīlauea and triggered the eruption.


          


          Hazards


          Volcanic eruptions in Hawaiʻi rarely cause fatalitiesthe only fatality due to volcanic activity there in the last century occurred at Kīlauea in 1924, when an unusually explosive eruption hurled rocks at onlookers, killing one. However, property damage is common. Mauna Loa is a Decade Volcano, which means it has been identified as worthy of particular research in light of its frequent eruptions and proximity to populated areas. Many towns and villages near the volcano are built on lava which has erupted in the last two hundred years, and there is a very strong likelihood that future eruptions will cause damage to populated areas.


          


          Lava flows
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          The main volcanic hazard at Mauna Loa is lava flows. Most flows advance at about walking pace and present little danger to human life, but eruptions at Mauna Loa can be more intense than those at Kīlauea; for example, the 1984 eruption emitted as much lava in three weeks as Kīlauea's current eruption produces in three years. Such high emission rates can generate comparatively fast-moving flows.


          Two eruptions of Mauna Loa have destroyed villages. In 1926, the village of Hoʻōpūloa Makai was overrun by lava flows. In 1950, the most voluminous eruption ever seen at Mauna Loa sent lava flows racing towards the sea. The village of Hoʻokena Mauka was destroyed on 2 June 1950 by the advancing flows. Hilo is partly built on lava from an 1880 eruption and is at risk from further lava flows. The brief but intense 1984 eruption saw lava flow towards Hilo, but it had not reached any buildings when the eruption stopped.


          


          Flank collapse


          A greater but rarer hazard at Mauna Loa is the possibility of a sudden massive collapse of the volcano's flanks. Deep faults allow large portions of the sides of Hawaiian mountains to slide gradually downwards, the best known example being the Hilina Slump. (There is also the more ancient example of the Ninole Hills.) Occasionally, a large earthquake can trigger a collapse of the flank, creating a massive landslide which may trigger a tsunami. Kealakekua Bay, on the western slope of Mauna Loa, was created by such an event. Undersea surveying has revealed numerous landslides along the Hawaiian chain and two giant tsunamis are known to have occurred: 200,000 years ago, Molokaʻi experienced a 246-foot (75m) tidal wave, and 100,000 years ago a tsunami 1,066feet (325m) high struck Lānaʻi.


          A recent example of the risks associated with slumps occurred in 1975, when the Hilina Slump suddenly moved forward by several yards. A magnitude-7.2 earthquake resulted which triggered a small tsunami with a wave height of a few yards.


          


          Monitoring
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          Mauna Loa is an intensively monitored volcano. The Hawaiian Volcano Observatory (HVO) was established in 1912 to observe the Hawaiian volcanoes, and the HVO has developed many techniques to help predict when eruptions at Mauna Loa and other volcanoes are imminent.


          One of the most important tools is seismometry. More than 60 seismometers around the Big Island enable scientists to measure the intensities and locations of hundreds of small earthquakes every week. Earthquakes can begin to increase years before an eruption actually starts: The 1975 and 1984 eruptions were both preceded by one to two years of increased seismic activity at depths of less than 8miles (13km).


          Another type of seismic activity occurs in the hours preceding an eruption. So-called harmonic tremor is a continuous "rumble" which contrasts with the normal seismic activity of sudden shocks and is believed to be caused by the rapid movement of magma underground. Volcanic tremor normally indicates an imminent eruption, although it may also be caused by shallow intrusions of magma which do not reach the surface.


          Another important indicator of what is happening underground is the shape of the mountain. Tiltmeters measure very small changes in the profile of the mountain, and sensitive equipment measures distances between points on the mountain. As magma fills the shallow reservoirs below the summit and rift zones, the mountain inflates. A survey line across the caldera measured a 3-inch (76mm) increase in its width over the year preceding the 1975 eruption and a similar increase before the 1984 eruption.


          


          Observatories


          The location of Mauna Loa have made it an important location for atmospheric monitoring by the Global Atmosphere Watch and other scientific observations. The Mauna Loa Solar Observatory (MLSO), located at 11,155feet (3,400m) on the northern slope of the mountain, has long been prominent in observations of the Sun. The NOAA Mauna Loa Observatory (MLO) is located close by. From its location well above local human-generated influences, the MLO monitors the global atmosphere, including the greenhouse gas carbon dioxide. Measurements are adjusted to account for local degassing of CO2 from the volcano.
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          The Maunder Minimum is the name given to the period roughly from 1645 to 1715, when sunspots became exceedingly rare, as noted by solar observers of the time. It is named after the solar astronomer Edward W. Maunder (18511928) who discovered the dearth of sunspots during that period by studying records from those years. During one 30-year period within the Maunder Minimum, for example, astronomers observed only about 50 sunspots, as opposed to a more typical 40,00050,000 spots.


          


          Sunspot observations


          The Maunder Minimum occurred between 1645 and 1715 when only about 50 spots appeared as opposed to the typical 40,00050,000 spots. The minima counts for 10-year periods from 1610 1681 are as follows:


          
            
              	Decade

              	Sunspots
            


            
              	1610

              	9
            


            
              	1620

              	6
            


            
              	1630

              	9
            


            
              	1640

              	2
            


            
              	1650

              	3
            


            
              	1660

              	1
            


            
              	1670

              	0
            


            
              	1680

              	1
            

          


          During the Maunder Minimum enough sunspots were sighted so that 11-year cycles could be extrapolated from the count. The maxima occurred in 1674, 1684, 1695, 1705 and 1716.


          The sunspot activity was then concentrated in the southern hemisphere of the Sun, except for the last cycle when the sunspots appeared in the northern hemisphere too.


          According to Sprer's law, at the start of a cycle spots appear at ever lower latitudes, until they average at about lat. 15 at solar maximum. The average then continues to drift lower to about 7 and after that, while spots of the old cycle fade, new cycle spots start appearing again at high latitudes.


          The visibility of these spots is also affected by the velocity of the sun's rotation at various latitudes:


          
            
              	Solar

              latitude

              	Rotation period

              (days)
            


            
              	0

              	24.7
            


            
              	35

              	26.7
            


            
              	40

              	28.0
            


            
              	75

              	33.0
            

          


          Visibility is somewhat affected by observations being done from the ecliptic. The ecliptic is inclined 7 from the plane of the Sun's equator (latitude 0).


          


          Little Ice Age


          The Maunder Minimum coincided with the middle  and coldest part  of the so-called Little Ice Age, during which Europe and North America, and perhaps much of the rest of the world, were subjected to bitterly cold winters. Whether there is a causal connection between low sunspot activity and cold winters is the subject of ongoing debate (e.g. see Global Warming).


          


          Other observations
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              Solar activity events recorded in radiocarbon.
            

          


          The lower solar activity during the Maunder Minimum also affected the amount of cosmic radiation reaching the Earth. The resulting change in the production of carbon-14 during that period caused an inaccuracy in radiocarbon dating until this effect was discovered.


          
            [image: Graph showing proxies of solar activity, including changes in sunspot number and cosmogenic isotope production.]

            
              Graph showing proxies of solar activity, including changes in sunspot number and cosmogenic isotope production.
            

          


          Solar activity also affects the production of beryllium-10, and variations in that cosmogenic isotope are studied as a proxy for solar activity.


          Other historical sunspot minima have been detected either directly or by the analysis of carbon-14 in ice cores or tree rings; these include the Sporer Minimum ( 1450 1540), and less markedly the Dalton Minimum (17901820). In total there seem to have been 18 periods of sunspot minima in the last 8,000 years, and studies indicate that the sun currently spends up to a quarter of its time in these minima.


          One recently published paper, based on an analysis of a Flamsteed drawing, suggests that the Sun's rotation slowed in the deep Maunder minimum ( 1666 1700).
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                الجمهورية الإسلامية الموريتانية

                Al-Jumhūriyyah al-Islāmiyyah al-Mūrītāniyyah

                Rpublique islamique de Mauritanie.

                
                  Islamic Republic of Mauritania
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto: شرف إخاء عدل (Arabic) (English: Honour, Fraternity, Justice)
            


            
              	Anthem: National Anthem of Mauritania
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              	Capital

              (and largest city)

              	Nouakchott

            


            
              	Official languages

              	Arabic (de jure)

              French (de facto)
            


            
              	Demonym

              	Mauritanian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Sidi Ould Cheikh Abdallahi
            


            
              	-

              	Prime Minister

              	Yahya Ould Ahmed El Waghef
            


            
              	Independence

              	from France
            


            
              	-

              	Date

              	November 28, 1960
            


            
              	Area
            


            
              	-

              	Total

              	1,030,700km( 29th)

              397,954 sqmi
            


            
              	-

              	Water(%)

              	0.03
            


            
              	Population
            


            
              	-

              	2005estimate

              	3,069,000( 135th)
            


            
              	-

              	1988census

              	1,864,236 
            


            
              	-

              	Density

              	3.0/km( 221st)

              7.8/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$7.159 billion( 144th)
            


            
              	-

              	Per capita

              	$2,402( 132nd)
            


            
              	Gini(2000)

              	39(medium)
            


            
              	HDI(2007)

              	▲ 0.550(medium)( 137th)
            


            
              	Currency

              	Ouguiya ( MRO)
            


            
              	Time zone

              	GMT ( UTC+1)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+0)
            


            
              	Internet TLD

              	.mr
            


            
              	Calling code

              	+222
            

          


          Mauritania (Arabic: موريتانيا Mūrītāniyā), officially the Islamic Republic of Mauritania, is a country in North-West Africa. It is bordered by the Atlantic Ocean on the west, by Senegal on the southwest, by Mali on the east and southeast, by Algeria on the northeast, and by the Morocco-controlled Western Sahara on the northwest. It is named after the ancient Berber kingdom of Mauretania. The capital and largest city is Nouakchott, located on the Atlantic coast.


          


          History


          From the fifth to seventh centuries, the migration of Berber tribes from North Africa displaced the Bafours, the original inhabitants of present-day Mauritania and the ancestors of the Soninke. The Bafours were primarily agriculturalist, and among the first Saharan people to abandon their historically nomadic lifestyle. With the gradual desiccation of the Sahara, they headed south. Following them came a migration of not only Central Saharans into West Africa, but in 1076, Moorish Islamic warrior monks ( Almoravid or Al Murabitun) attacked and conquered the ancient Ghana Empire. Over the next 500 years, Arabs overcame fierce resistance from the local population (Berber and non-Berber alike) and came to dominate Mauritania. The Mauritanian Thirty-Year War (1644-74) was the unsuccessful final effort to repel the Yemeni Maqil Arab invaders led by the Beni Hassan tribe. The descendants of the Beni Hassan warriors became the upper stratum of Moorish society. Berbers retained influence by producing the majority of the region's Maraboutsthose who preserve and teach Islamic tradition. Many of the Berber tribes claimed Yemeni (and sometimes other Arab) origin: there is little evidence to suggest this, though some studies do make a connection between the two. Hassaniya, a Berber-influenced Arabic dialect that derives its name from the Beni Hassan, became the dominant language among the largely nomadic population.


          French colonization gradually absorbed the territories of present-day Mauritania from the Senegal river area and upwards, starting in the late 1800s. In 1901, Xavier Coppolani took charge of the colonial mission. Through a combination of strategic alliances with Zawiya tribes and military pressure on the Hassane warrior nomads, he managed to extend French rule over the Mauritanian emirates: Trarza, Brakna and Tagant quickly submitted to treaties with the colonial power (1903-04), but the northern emirate of Adrar held out longer, aided by the anticolonial rebellion (or jihad) of shaykh Maa al-Aynayn. It was finally defeated militarily in 1912, and incorporated into the territory of Mauritania, which had been drawn up in 1904. Mauritania would subsequently form part of French West Africa, from 1920.


          French rule brought legal prohibitions against slavery and an end to interclan warfare. During the colonial period, the population remained nomadic, but many sedentary peoples, whose ancestors had been expelled centuries earlier, began to trickle back into Mauritania. As the country gained independence in 1960, the capital city Nouakchott was founded at the site of a small colonial village, the Ksar, while 90% of the population was still nomadic. With independence, larger numbers of indigenous Sub-Saharan African peoples ( Haalpulaar, Soninke, and Wolof) entered Mauritania, moving into the area north of the Senegal River. Educated in French language and customs, many of these recent arrivals became clerks, soldiers, and administrators in the new state. This, occurring as France militarily suppressed the most intransigent hassane tribes of the Moorish north, shifted old balances of power, and created new cause for conflict between the southern populations and Moors. Between these groups stood the Haratin, a very large population of Arabized slaves, who lived within Moorish society, integrated into a low-caste social position. Modern day slavery is still a common practice in this country.


          Moors reacted to the change, and to Arab nationalist calls from abroad, by increasing pressure to Arabize many aspects of Mauritanian life, such as law and language. A schism developed between those Moors who consider Mauritania to be an Arab country and those who seek a dominant role for the non-Moorish peoples, with various models for containing the country's cultural diversity suggested, but none implemented successfully. This ethnic discord was evident during intercommunal violence that broke out in April 1989 (the " 1989 Events" and " Mauritania-Senegal Border War"), but has since subsided. The ethnic tension and the sensitive issue of slavery - past and, in some areas, present - is still a powerful theme in the country's political debate. A significant number from all groups, however, seek a more diverse, pluralistic society.


          


          Politics


          Politics in Mauritania has always been determined by personalities and tribes more than ideologies, with any leader's ability to exercise political power dependent upon control over resources; perceived ability and integrity; and tribal, ethnic, family, and personal considerations. Conflict between white Moor, black Moor (Haratine), and non-Moor ethnic groups (Haal Pulaars, Soninkes, Wolofs and Bambaras), centering on language, land tenure, and other issues, continues to be the dominant challenge to national unity.


          The government bureaucracy is composed of traditional ministries, special agencies, and parastatal companies. The Ministry of Interior spearheads a system of regional governors and prefects modeled on the French system of local administration. Under this system, Mauritania is divided into thirteen regions ( wilaya), including the capital district, Nouakchott. Control is tightly concentrated in the executive branch of the central government, but a series of national and municipal elections since 1992 have produced some limited decentralization.


          Mauritania, along with Morocco, annexed the territory of Western Sahara in 1976, with Mauritania taking the lower one-third at the request of former colonial power, Spain. After several military losses to Polisario, heavily armed and supported by Algeria, the local hegemon and rival to Morocco, Mauritania retreated in 1979, and its claims were taken over by Morocco. Due to economic weakness, Mauritania has been a negligible player in the territorial dispute, with its official position being that it wishes for an expedient solution that is mutually agreeable to all parties. While most of the former Spanish or Western Sahara has been woven into Morocco, the UN still considers the Western Sahara a territory that needs to express its wishes with respect to statehood: a referendum is still supposed to be held sometimes in the future, under UN auspices, to determine whether the "saharaouis" wish to remain part of Morocco or not. The Moroccan authorities, on their part, wish the saharaouis to remain part of Morocco and, as such, have made significant investments in the area.


          Israeli Foreign Minister David Levy signed an agreement in Washington DC, USA on October 28th,1999, establishing full diplomatic relations with Mauritania, an Islamic country and a member of the Arab League.


          The signing ceremony was held at the U.S. State Department in the presence of U.S. Secretary of State Madeleine Albright  who invited the Israeli Foreign Minister and his Mauritanian counterpart, Ahmed SidAhmed, to sign the agreement in Washington DC. The United States of America views this important development as a product of, among other things, the September 24th,1999, New York City meeting initiated by the United States of America, and attended by the Foreign Ministers of Israel, Mauritania and a series of other Arab states.


          Earlier this year, Israel announced its first project in Mauritania, an eye clinic operated by the Foreign Ministry's Centre for International Cooperation (MASHAV).


          Both Israel and the United States view the establishment of full diplomatic relations between Israel and Mauritania as a milestone in the promotion of normalization, which is widely seen as the goal of the peace process which has evolved since the Madrid Conference. Mauritania joins Egypt and Jordan as the only members of the Arab League to post ambassadors in Israel. The Israeli Foreign Ministry will continue to work for the development and strengthening of Israels relations with other countries in the region. On February 1, 2008 at least one gunman opened fire on the Israeli embassy, injuring at least three people


          On 31 January (2008) Permanent representative of Republic of Armenia to the United Nations (New York) Armen Martirosyan has signed a protocol with Abderahim Ould Hadrami (Mauritanian representative to UN) in New York establishing full diplomatic relations with Mauritania.


          The discovery of oil in 2001 in the offshore Chinguetti deposit will be a test for the current government since, according to human rights activists, it can be a blessing for one of the poorest countries in the world as well as a curse bringing corruption and violence to the country.


          


          The Ould Daddah era (1960-78)


          After independence, President Moktar Ould Daddah, originally installed by the French, formalized Mauritania into a one-party state in 1964 with a new constitution, which set up an authoritarian presidential regime. Daddah's own Parti du Peuple Mauritanien (PPM) became the ruling organization in a single-party system. The President justified this decision on the grounds that he considered Mauritania unready for western-style multi-party democracy. Under this one-party constitution, Daddah was reelected in uncontested elections in 1966, 1971 and 1976. He was ousted in a bloodless coup on July 10, 1978, after bringing the country to near-collapse through a disastrous war to annex the southern part of Western Sahara, in an attempt to create a " Greater Mauritania".


          


          CMRN and CMSN military governments (1978-84)


          Col. Mustafa Ould Salek's CMRN junta proved incapable of either establishing a strong base of power or extracting the country from its destabilizing conflict with the Sahrawi resistance movement, the Polisario Front. It quickly fell to be replaced by another military government, the CMSN. The energetic Col. Mohamed Khouna Ould Haidallah soon emerged as its main strongman, and by giving up all claims to Western Sahara he found peace with the Polisario, and improved relations with its main backer, Algeria - but relations with the other party to the conflict, Morocco, and its European ally France, deteriorated. Instability continued, and Haidallah's ambitious reform attempts foundered. His regime was plagued by attempted coups and intrigue within the military establishment; in 1984, finally, he was deposed by Col. Maaouya Ould Sid'Ahmed Taya.


          


          Ould Taya's rule (1984-2005)


          The Parti Rpublicain Dmocratique et Social (PRDS), formerly led by President Maaouya Ould Sid'Ahmed Taya, dominated Mauritanian politics following the country's first multi-party elections in April 1992 following the approval by referendum of the current constitution in July 1991. President Taya, who won elections in 1992 and 1997, first became chief of state through a December 12, 1984 bloodless coup which made him chairman of the committee of military officers that governed Mauritania from July 1978 to April 1992.


          Political parties, illegal during the military period, were legalized again in 1991. By April 1992, as civilian rule returned, 16 major political parties had been recognized; 12 major political parties were active in 2004. Most opposition parties boycotted the first legislative election in 1992, and for nearly a decade the parliament was dominated by the PRDS. The opposition participated in municipal elections in January-February 1994 and subsequent Senate elections, most recently in April 2004, gained representation at the local level as well as three seats in the Senate.


          Mauritania's presidential election, its third since adopting the democratic process in 1992, took place on November 7, 2003. Six candidates, including Mauritania's first female and first Haratine (former slave family) candidates, represented a wide variety of political goals and backgrounds. Incumbent President Maaouya Ould Sid'Ahmed Taya won reelection with 67.02% of the popular vote, according to the official figures, with Mohamed Khouna Ould Haidalla finishing second.


          Sid'Ahmed Taya recognized Israel (see Foreign relations of Mauritania), which made Mauritania the only Arab country not neighbouring Israel which recognized the latter (Morocco and Qatar have official ties with Israel, but do not fully recognize it). He also started cooperating with the United States in antiterrorism activities, which was criticized by human rights NGOs, who talked of an exaggeration and instrumentation of alleged terrorist activities for geopolitical aims.


          A group of current and former Army officers launched a bloody but unsuccessful coup attempt on June 8, 2003. The leaders of the attempted coup were never caught.


          


          August 2005 military coup


          On 3 August 2005, a military coup led by Colonel Ely Ould Mohamed Vall ended Maaouya Ould Sid'Ahmed Taya's twenty-one years of strong-arm rule.


          On August 3, the Mauritanian military, including members of the presidential guard, seized control of key points in the capital of Nouakchott. They took advantage of President Taya's attendance at the funeral of Saudi King Fahd to organize the coup, which took place without loss of life. The officers, calling themselves the Military Council for Justice and Democracy, released the following statement:


          
            	"The national armed forces and security forces have unanimously decided to put a definitive end to the oppressive activities of the defunct authority, which our people have suffered from during the past years." (BBC)

          


          The Military Council later issued another statement naming Colonel Vall as president and director of the national police force, the Sret Nationale. Sixteen other officers were listed as members. Colonel Vall was once regarded as a firm ally of the now-ousted president Rashed sheik adan even aiding him in the original coup that brought him to power, and later serving as his security chief.


          Applauded by the Mauritanian people, but cautiously watched by the international community, the coup has since been generally accepted, while the military junta has organized elections within the promised two year timeline. In a referendum on 26 June 2006, Mauritanians overwhelmingly (97%) approved a new constitution which limited the duration of a president's stay in office. The leader of the junta, Col. Vall, promised to abide by the referendum and relinquish power peacefully. Mauritania's establishment of relations with the State of Israel - it is one of only four Arab states to recognize Israel - was maintained by the new regime, despite widespread criticism from the opposition, who viewed it as a legacy of the Taya regime's attempts to curry favour with the West.


          Parliamentary and municipal elections in Mauritania took place on 19 November and 3 December 2006.


          [bookmark: 2007_Presidential_election]


          2007 Presidential election


          The first fully democratic Presidential election since 1960 occurred on 11 March 2007. The election is the final transfer from military to civilian rule following the military coup in 2005. This is the first time the president has been selected in a multi-candidate election in the country's post-independence history.


          The election was won in a second round of voting by Sidi Ould Cheikh Abdallahi, with Ahmed Ould Daddah a close second.


          


          Regions and departments
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          Mauritania is divided into 12 regions (rgions) and one capital district, which in turn are subdivided into 44 departments (dpartements). The regions and capital district (in alphabetical order) and their capitals are:


          
            
              
                	Region

                	Capital
              


              
                	Adrar

                	Atar
              


              
                	Assaba

                	Kifa
              


              
                	Brakna

                	Aleg
              


              
                	Dakhlet Nouadhibou

                	Nouadhibou
              


              
                	Gorgol

                	Kadi
              


              
                	Guidimaka

                	Slibaby
              


              
                	Hodh Ech Chargui

                	Nma
              

            


            
              
                	Region

                	Capital
              


              
                	Hodh El Gharbi

                	Ayoun el Atrous
              


              
                	Inchiri

                	Akjoujt
              


              
                	Nouakchott (capital district)
              


              
                	Tagant

                	Tidjikdja
              


              
                	Tiris Zemmour

                	F'drik
              


              
                	Trarza

                	Rosso
              

            

          


          


          Geography
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              Sand dunes altered by traces of the Dakar Rally; Desert scenes continue to define the Mauritanian landscape.
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          At 397,929 mi (1,030,700km ), Mauritania is the world's 29th-largest country (after Bolivia). It is comparable in size to Egypt.


          Mauritania is generally flat, its 1,030,700 square kilometers (397,850 sqmi) forming vast, arid plains broken by occasional ridges and clifflike outcroppings. A series of scarps face southwest, longitudinally bisecting these plains in the centre of the country. The scarps also separate a series of sandstone plateaus, the highest of which is the Adrar Plateau, reaching an elevation of 500 meters (1,640ft). Spring-fed oases lie at the foot of some of the scarps. Isolated peaks, often rich in minerals, rise above the plateaus; the smaller peaks are called guelbs and the larger ones kedias. The concentric Guelb er Richat (also known as the Richat Structure) is a prominent feature of the north-central region. Kediet Ijill, near the city of Zourt, has an elevation of 1,000 meters (3,280ft) and is the highest peak.


          Approximately three quarters of Mauritania is desert or semidesert. As a result of extended, severe drought, the desert has been expanding since the mid-1960s. To the west, between the ocean and the plateaus, are alternating areas of clayey plains (regs) and sand dunes (ergs), some of which shift from place to place, gradually moved by high winds. The dunes generally increase in size and mobility toward the north.


          


          Economy


          A majority of the population still depends on agriculture and livestock for a livelihood, even though most of the nomads and many subsistence farmers were forced into the cities by recurrent droughts in the 1970s and 1980s. Mauritania has extensive deposits of iron ore, which account for almost 50% of total exports. With the current rises in metal prices, gold and copper mining companies are opening mines in the interior. The nation's coastal waters are among the richest fishing areas in the world, but overexploitation by foreigners threatens this key source of revenue. The country's first deepwater port opened near Nouakchott in 1986. In recent years, drought and economic mismanagement have resulted in a buildup of foreign debt. In March 1999, the government signed an agreement with a joint World Bank- IMF mission on a $54 million enhanced structural adjustment facility ( ESAF). The economic objectives have been set for 1999-2002. Privatization remains one of the key issues. Mauritania is unlikely to meet ESAF's annual GDP growth objectives of 4%-5%.
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              	Republic of Mauritius

              Rpublique de Maurice
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                    	Flag

                    	Coat of arms
                  

                

              
            


            
              	Motto:"Stella Clavisque Maris Indici"(Latin)

              "Star and Key of the Indian Ocean"
            


            
              	Anthem: Motherland
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              	Capital

              (and largest city)

              	Port Louis

            


            
              	Official languages

              	English1
            


            
              	Recognised regionallanguages

              	Mauritian Creole, French, Hindi, Urdu, Tamil, Chinese (Mandarin), Telugu, Mauritian Bhojpuri
            


            
              	Demonym

              	Mauritian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Anerood Jugnauth
            


            
              	-

              	Prime Minister

              	Navinchandra Ramgoolam
            


            
              	Independence

              	from the United Kingdom
            


            
              	-

              	Date

              	March 12, 1968
            


            
              	-

              	Republic

              	March 12, 1992
            


            
              	Area
            


            
              	-

              	Total

              	2,040km( 179th)

              787 sqmi
            


            
              	-

              	Water(%)

              	0.05
            


            
              	Population
            


            
              	-

              	2007estimate

              	1,264,866 2( 151st)
            


            
              	-

              	Density

              	616/km( 18th)

              1,564/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$16.0 billion( 119th)
            


            
              	-

              	Per capita

              	$13,703( 51st)
            


            
              	HDI(2004)

              	▲ 0.804(high)( 65th)
            


            
              	Currency

              	Mauritian rupee ( MUR)
            


            
              	Time zone

              	MUT ( UTC+4)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+4)
            


            
              	Internet TLD

              	.mu
            


            
              	Calling code

              	+230
            


            
              	1

              	
            


            
              	2

              	The population estimate is for the whole republic. For the island of Mauritius only, as at 31 December 2007, it is 1,227,078
            

          


          Mauritius (pronounced: IPA: /məˈrɪʃəs/; French: le Maurice /il mɔ'ʁis/; Mauritian Creole: Maurice), officially the Republic of Mauritius, French: Rpublique de Maurice, is an island nation off the coast of the African continent in the southwest Indian Ocean, about 900 kilometres (560 mi) east of Madagascar. In addition to the island of Mauritius, the republic includes the islands of St. Brandon, Rodrigues and the Agalega Islands. Mauritius is part of the Mascarene Islands, with the French island of Runion 200 km (125 mi) to the southwest and the island of Rodrigues 570 km to the northeast.


          


          History


          The first record of Mauritius comes from Dravidian and Austronesian sailors as early as the 10th century. The Portuguese sailors first visited it in 1507 and established a visiting base leaving the island uninhabited. Three ships of the eight Dutch Second Fleet that were sent to the Spice Islands were blown off course during a cyclone and landed on the island in 1598, naming it in honour of Prince Maurice of Nassau, the Stadtholder of the Netherlands. In 1638, the Dutch established the first permanent settlement. Because of tough climatic conditions including cyclones and the deterioration of the settlement, the Dutch abandoned the island some decades later. France, which already controlled the neighbouring le Bourbon (now Runion) seized Mauritius in 1715 and later renamed it le de France (Isle of France). Under French rule, the island developed a prosperous economy based on sugar production. This economic transformation was initiated in part by governor Franois Mah de Labourdonnais.


          During their numerous military conflicts with Great Britain, the French harboured the outlawed "corsairs" ( privateers or pirates) who frequently took British vessels as they sailed between India and Britain, laden with valuable trade goods. In the Napoleonic Wars (1803-1815) the British set out to gain control of the island. Despite winning the Battle of Grand Port, Napoleon's only naval victory over the British, the French lost to the British at Cap Malheureux three months later. They formally surrendered on 3 December 1810, on terms allowing settlers to keep their land and property and to use the French language and law of France in criminal and civil matters. Under British rule, the island's name reverted to the original Mauritius.


          In 1965, the United Kingdom split the Chagos Archipelago from Mauritius to create the British Indian Ocean Territory in order to use the strategic islands for defence purposes in co-operation with the United States. Although the Government of Mauritius agreed to the move at the time, subsequent administrations have laid claim to the islands stating that the divestment was illegal under international law, a claim recognised by the United Nations.
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              A postcard c.1900-1910 showing the Port Louis theatre.
            

          


          Mauritius attained independence in 1968 and the country became a republic within the Commonwealth in 1992. Mauritius has been a stable democracy with regular free elections and a positive human rights record, and has attracted considerable foreign investment earning one of Africa's highest per capita incomes.


          


          Politics


          Mauritius is a parliamentary democracy similar in structure to the United Kingdom. The head of state of Mauritius is the President, who is elected for a five-year term by the National Assembly, the unicameral Mauritian parliament. The National Assembly consists of 62 members elected directly by popular vote, with between four and eight further members appointed from "best losers" election candidates to represent ethnic minorities, if under represented after the elections. The government is headed by the prime minister and a council of ministers.


          The Government is elected on a five-year basis. The most recent general elections took place on 3 July 2005 in all the 20 mainland constituencies, as well as the constituency covering the island of Rodrigues.


          Historically, elections have always had a tendency to adhere to a system comprising two major coalitions of parties.


          In international affairs, Mauritius is part of the Indian Ocean Commission, the Southern African Development Community and the Commonwealth of Nations and La Francophonie (French speaking countries) amongst others. A more complete list can be found in the main Politics of Mauritius article.


          In 2006, Mauritius asked to be an observing member of Community of Portuguese Language Countries (CPLP) in order to become closer to those countries.


          Mauritius does not have a standing army but it does have an military structure (like Coast Guard officers) and does have security and police forces.


          


          Districts and dependencies
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          The island of Mauritius itself is divided into nine districts:


          
            	Black River (Capital: Bambous)


            	Flacq (Capital: Centre de Flacq)


            	Grand Port (Capital: Mahebourg)


            	Moka (Capital: Quartier Militaire)


            	Pamplemousses (Capital: Triolet)


            	Plaines Wilhems (Capital: Rose Hill/ Curepipe)


            	Port Louis (Capital of Mauritius)


            	Rivire du Rempart (Capital: Mapou)


            	Savanne (Capital: Souillac)

          


          


          Dependencies


          
            	Rodrigues, an island 560 kilometres north-east of Mauritius, which attained limited autonomy in October 2002. Had the status of the 10th administrative district of Mauritius before autonomy was attained.


            	Agalega, two small islands about 933 kilometres (580 mi) north of Mauritius.


            	Cargados Carajos Shoals, also known as the Saint Brandon islands, about 402 kilometres (250 mi) north of Mauritius.

          


          


          Other Mauritian territories


          
            	Soudan Banks (including East Soudan Bank)


            	Nazareth Bank


            	Saya de Malha Bank


            	Hawkins Bank

          


          Mauritius also claims the following territories:


          
            	Tromelin Island, currently in French possession.


            	Chagos Archipelago, currently a British possession as the British Indian Ocean Territory (BIOT).

          


          


          Geography
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              Map of Mauritius
            

          


          Together with Runion and Rodrigues, Mauritius is part of the Mascarene Islands. This archipelago was formed in a series of undersea volcanic eruptions, as the African plate drifted over the Runion hotspot. Mauritius and Rodrigues were formed 8-10 million years ago. They are no longer volcanically active, and the hotspot now rests under Runion. The island of Mauritius itself is formed around a central plateau, with its highest peak in the southwest, Piton de la Petite Rivire Noire at 828 metres (2,717 ft). Around the plateau, the original crater can still be distinguished from several mountains.
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              Satellite image of Mauritius, February 2003, with traced outline of island.
            

          


          The local climate is tropical, modified by southeast trade winds; there is a warm, dry winter from May to November and a hot, wet, and humid summer from November to May. Anti-cyclones affect the country during May to September. Cyclones affect the country during November-April. Hollanda (1994) and Dina (2002) were the worst two last cyclones to have affected the island.


          The island's capital and largest city is Port Louis, in the northwest. Other important towns are Curepipe, Vacoas, Phoenix, Quatre Bornes, Rose-Hill and Beau-Bassin .


          The island is well known for its natural beauty. Author Mark Twain, for example, noted in Following the Equator, his personal travelogue, "You gather the idea that Mauritius was made first and then heaven, and that heaven was copied after Mauritius". (This quote is often taken out of context. Twain actually wrote: "From one citizen you gather the idea that Mauritius was made first, and then heaven; and that heaven was copied after Mauritius. Another one tells you that this is an exaggeration")


          


          Economy
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              Skyline of Port Louis, the capital of Mauritius.
            

          


          Since independence in 1968, Mauritius has developed from a low-income, agriculturally based economy to a middle income diversified economy with growing industrial, financial, and tourist sectors. For most of the period, annual growth has been of the order of 5% to 6%. This has been reflected in increased life expectancy, lowered infant mortality and an improved infrastructure.


          Estimated at US$10,155 for 2005 at purchasing power parity (PPP), Mauritius has the seventh-highest GDP per capita in Africa, behind Runion (US$19,233 at real exchange rates),, Seychelles (US$13,887 at PPP), Gabon (US$12,742 at PPP), Botswana (US$12,057 at PPP), Equatorial Guinea (US$11,999 at PPP), and Libya (US$10,727 at PPP). The economy is mainly dependent on sugarcane plantations, tourism, textiles, and services, but other sectors are rapidly developing as well. Mauritius, Libya, and Seychelles are the only three African nations with a "high" Human Development Index rating (Runion, as part of France, is not listed by the UN in their Human Development Index ranking).


          Sugar cane is grown on about 90% of the cultivated land area and accounts for 25% of export earnings. However, a record-setting drought severely damaged the sugar crop in 1999. The government's development strategy centres on foreign investment. Mauritius has attracted more than 9,000 offshore entities; many aimed at commerce in India and South Africa while investment in the banking sector alone has reached over $1 billion. Economic performance during the period from 2000 through 2004 combined strong economic growth with unemployment at 7.6% in December 2004. France is the country's biggest trading partner, has close ties with the country, and provides technical assistance in various forms.


          In order to provide locals with access to imports at lower prices and attract more tourists going to Singapore and Dubai, Mauritius is gearing towards becoming a duty-free island within the next four years. Duty has been eliminated for several products and decreased for more than 1850 products including clothing, food, jewelry, photographic equipment, audio visual equipment and lighting equipment. In addition, reforms aimed at attracting new business opportunities have also been implemented. Recently, in the 2007-2008 budget, Finance Minister Rama Sithanen reduced the corporate tax to 15%. The British American Investment Company represents Mercedes-Benz, Peugeot, Mitsubishi and Saab car sales in Mauritius.


          A plan by ADB Networks calls for Mauritius to become the first nation to have coast-to-coast wireless internet access. The wireless hot spot currently covers about 60% of the island and is accessible by about 70% of its population.


          Mauritius ranks first in respect of FDI inflows to India amongst all the countries, with cumulative inflows amounting to US$10.98 billion. The top sectors attracting FDI inflows from Mauritius between January 2000 and December 2005 are electrical equipment, telecommunications, fuels, cement and gypsum products and services sector (financial and non-financial).


          


          Demographics


          Mauritian society includes people from many different ethnic groups. A majority of the republic's residents are the descendants of people from the Indian subcontinent with substantial populations from continental Africa, Madagascar, France, Great Britain, and China, among other places.


          


          Language


          The official language of Mauritius is English. All government administrative documents are therefore drawn up in English. Together with English, French is also used in instruction in the educational system. French, however, predominates in the media, both broadcast and printed as well as with business and in corporate affairs.


          The most widely-spoken language of the country is Mauritian Creole, which has close ties with French pronunciation, but with a few marked differences. Mauritian Creole is considered the native tongue of the country.


          Hindi and Urdu also has numerous speakers in the country, although both are used mainly in the Indo-Mauritian community. Several other languages including Tamil, Telugu, Marathi, Bhojpuri, Gujarati, Punjabi and dialects of Chinese, such as Cantonese, Hakka and Mandarin, are also spoken by significant parts of the population. Arabic is also taught in Mosques around Mauritius.


          


          Religion


          The largest religions present in the republic are Hinduism (48%), Roman Catholicism (23.6%), Islam (16.6%), and other Christian denominations (8.6%); followers of other faiths totaled 2.5%.


          


          Culture


          The cuisine of Mauritius is a blend of Creole, Chinese, European and Indian influences. It is common for a combination of cuisines to form part of the same meal. The "cari poule" or chicken curry, for example, is a very popular dish. Other common Mauritian dishes include the "dholl puri" (a type of bread, made from lentils) the "mine-frit" (Chinese fried noodle), and "niouk nien" (dumplings). A common Mauritian drink is "alouda", a milk-based drink containing basil seeds.


          The production of rum is widespread on the island. Sugarcane was first introduced to Mauritius by the Dutch in 1638. The Dutch mainly cultivated sugarcane for the production of " arrack", a precursor to rum. However, it was during the French and British administrations that sugar production was fully exploited, which considerably contributed to the economical development of the island. Pierre Charles Franois Harel was the first to propose the concept of local distillation of rum in Mauritius, in 1850.


          The sega is a local folklore music. Sega has African roots, and main traditional instruments for producing the music are goat-skin percussion instruments called ravane and metallic clicks using metal triangles. The songs usually describe the miseries of slavery, and has been adapted nowadays as social satires to voice out inequalities as felt by the blacks. Men are usually at the instruments while women perform an accompanying dance. Shows are regularly hosted in the coastal hotels.
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              Mauritius was the only known habitat of the extinct Dodo bird.
            

          


          In 1847, Mauritius became the fifth country in the world to issue postage stamps. The two types of stamps issued then, known as the Mauritius "Post Office" stamps, consisting of a Red Penny and Blue Two Pence denomination, are probably the most famous and valuable stamps in the world.


          When discovered, the island of Mauritius was home to a previously unknown species of bird, which the Portuguese named the dodo (simpleton), as they appeared not too bright. However, by 1681, all dodos had been killed by settlers or their domesticated animals. An alternate theory suggests that the imported wild boar destroyed the slow breeding dodo population. Nevertheless, the dodo is prominently featured as a supporter of the national coat-of-arms (see above).


          The island has also given rise to a diversified literature, prominent in French, English,and Creole.


          


          International rankings


          
            
              	Organisation

              	Survey

              	Ranking
            


            
              	Heritage Foundation/The Wall Street Journal

              	2008 Index of Economic Freedom

              	18 out of 157
            


            
              	Reporters Without Borders

              	Press Freedom Index (2006)

              	32 out of 168
            


            
              	Transparency International

              	2007 Corruption Perceptions Index 2007

              	53 out of 179
            


            
              	United Nations Development Programme

              	Human Development Index 2006

              	65 out of 177
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        Mausoleum of Maussollos
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          The Tomb of Maussollos, Mausoleum of Maussollos or Mausoleum at Halicarnassus (in Greek, ῖ Ἁύ, ῖ ῦ Ἁῦ (Ἀῦ)) was a tomb built between 353 and 350 BC at Halicarnassus (present Bodrum, Turkey) for Mausolus, a satrap in the Persian Empire, and Artemisia II of Caria, his wife and sister.


          The structure was designed by the Greek architects Satyrus and Pythius. It stood approximately 45 metres (135 feet) in height, and each of the four sides was adorned with sculptural reliefs created by each one of four Greek sculptors  Leochares, Bryaxis, Scopas of Paros and Timotheus. The finished structure was considered to be such an aesthetic triumph that Antipater of Sidon identified it as one of his Seven Wonders of the Ancient World.


          The word mausoleum has since come to be used generically for any grand tomb, though "Mausol  eion" originally meant "[building] dedicated to Mausolus".


          


          Lives of Mausolus and Artemisia


          


          Conquest


          In 623 BC, Halicarnassus was the capital of a small regional kingdom in the coast of Asia Minor. In 377 BC the ruler of the region, Hecatomnus of Milas, died and left the control of the kingdom to his son, Mausolus. Hecatomnus, a local satrap under the Persians, took control of several of the neighboring cities and districts. After Mausolus and Artemisia, he had several other sons and daughters: Ada (adopted mother of Alexander the Great), Idrieus and Pixodarus. Mausolus extended its territory as far as the southwest coast of Anatolia. Mausolus and Artemisia ruled from Halicarnassus over the surrounding territory for twenty-four years. Mausolus, although descended from local people, spoke Greek and admired the Greek way of life and government. He founded many cities of Greek design along the coast and encouraged Greek democratic traditions.


          


          Halicarnassus


          Mausolus decided to build a new capital; a city as safe from capture as it was magnificent to be seen. He chose the city of Halicarnassus. If Mausolus' ships blocked a small channel, they could keep all enemy warships out. He started to make of Halicarnassus a capital fit for a warrior prince. His workmen deepened the city's harbour and used the dragged sand to make protecting breakwaters in front of the channel. On land they paved streets and squares, and built houses for ordinary citizens. And on one side of the harbour they built a massive fortified palace for Mausolus, positioned to have clear views out to sea and inland to the hills  places from where enemies could attack.


          On land, the workmen also built walls and watchtowers, a Greekstyle theatre and a temple to Ares  the Greek god of war.


          Mausolus and Artemisia spent huge amounts of tax money to embellish the city. They commissioned statues, temples and buildings of gleaming marble. In the centre of the city Mausolus planned to place a resting place for his body after his death. It would be a tomb that would forever show how rich he and his queen were.


          


          Death and memorial
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          In 353 BC Mausolus died, leaving Artemisia broken-hearted. It was the custom in Caria for rulers to marry their sisters; such incestuous marriages kept the power and the wealth in the family. As a tribute to him, she decided to build him the most splendid tomb, a structure so famous that Mausolus's name is now the eponym for all stately tombs, in the word mausoleum. The construction was also so beautiful and unique it became one of the Seven Wonders of the Ancient World.


          Soon after construction of the tomb started, Artemisia found herself in a crisis. Rhodes, a Greek island at the Aegean Sea, had been conquered by Mausolus. When the Rhodians heard about his death, they rebelled and sent a fleet of ships to capture the city of Halicarnassus. Knowing that the Rhodian fleet was on the way, Artemisia hid her own ships at a secret location at the east end of the city's harbour. After troops from the Rhodian fleet disembarked to attack, Artemisia's fleet made a surprise raid, captured the Rhodian fleet and towed it out to sea. Artemisia put her own soldiers on the invading ships and sailed them back to Rhodes. Fooled into thinking that the returning ships were their own victorious navy, the Rhodians failed to put up a defense and the city was easily captured, quelling the rebellion.


          Artemisia lived for only two years after the death of her husband. The urns with their ashes were placed in the yet unfinished tomb. As a form of sacrifice ritual the bodies of a large number of dead animals were placed on the stairs leading to the tomb, then the stairs were filled with stones and rubble, sealing the access. According to the historian Pliny the Elder, the craftsmen decided to stay and finish the work after the death of their patron "considering that it was at once a memorial of his own fame and of the sculptor's art."


          


          The construction of the Mausoleum
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          Artemisia spared no expense in building the tomb. She sent messengers to Greece to find the most talented artists of the time. These included Scopas, the man who had supervised the rebuilding of the temple of Artemis at Ephesus. The famous sculptors were (in the Vitruvius order) Leochares, Bryaxis, Scopas and Timotheus, as well as hundreds of other craftsmen.


          The tomb was erected on a hill overlooking the city. The whole structure sat in an enclosed courtyard. At the center of the courtyard was a stone platform on which the tomb sat. A stairway flanked by stone lions led to the top of the platform, which bore along its outer walls many statues of gods and goddess. At each corner, stone warriors mounted on horseback guarded the tomb. At the centre of the platform, the marble tomb rose as a square tapering block to one-third of the Mausoleum's 45-meter (135-foot) height. This section was covered with bas-reliefs showing action scenes, including the battle of the centaurs with the lapiths and Greeks in combat with the Amazons, a race of warrior women.


          On the top of this section of the tomb thirty-six slim columns, nine per side, rose for another third of the height. Standing between each column was a statue. Behind the columns was a solid cella-like block that carried the weight of the tomb's massive roof. The roof, which comprised most of the final third of the height, was pyramidal. Perched on the top was a quadriga: four massive horses pulling a chariot in which rode images of Mausolus and Artemisia.


          


          Medieval and modern times
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          The Mausoleum overlooked the city of Halicarnassus for many centuries. It was untouched when the city fell to Alexander III of Macedon in 334 BC and still undamaged after attacks by pirates in 62 and 58 BC. It stood above the city's ruins for sixteen centuries. Then a series of earthquakes shattered the columns and sent the bronze chariot crashing to the ground. By 1404 only the very base of the Mausoleum was still recognizable.


          In the early fifteenth century, the Knights of St John of Malta invaded the region and built a massive castle called Bodrum Castle. When they decided to fortify it in 1494, they used the stones of the Mausoleum. In 1522 rumors of a Turkish invasion caused the Crusaders to strengthen the castle at Halicarnassus (which was by then known as Bodrum) and much of the remaining portions of the tomb were broken up and used in the castle walls. Sections of polished marble from the tomb can still be seen there today.


          At this time a party of knights entered the base of the monument and discovered the room containing a great coffin. In many histories of the Mausoleum one can find the following story of what happened: The party, deciding it was too late to open it that day, returned the next morning to find the tomb, and any treasure it may have contained, plundered. The bodies of Mausolus and Artemisia were missing too. The Knights claimed that Moslem villagers were responsible for the theft. Today, on the walls of the small museum building next to the site of the Mausoleum we find a different story. Research done by archeologists in the 1960s shows that long before the knights came, grave robbers had dug a tunnel under the grave chamber, stealing its contents. Also the museum states that it is most likely that Mausolus and Artemisia were cremated, so only an urn with their ashes were placed in the grave chamber. This explains why no bodies were found.
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          Before grinding and burning much of the remaining sculpture of the Mausoleum into lime for plaster, the Knights removed several of the best works and mounted them in the Bodrum castle. There they stayed for three centuries.


          In the 19th century a British consul obtained several of the statues from the castle, which now reside in the British Museum. In 1852 the British Museum sent the archaeologist Charles Thomas Newton to search for more remains of the Mausoleum. He had a difficult job. He didn't know the exact location of the tomb, and the cost of buying up all the small parcels of land in the area to look for it would have been astronomical. Instead Newton studied the accounts of ancient writers like Pliny to obtain the approximate size and location of the memorial, then bought a plot of land in the most likely location. Digging down, Newton explored the surrounding area through tunnels he dug under the surrounding plots. He was able to locate some walls, a staircase, and finally three of the corners of the foundation. With this knowledge, Newton was able to determine which plots of land he needed to buy.


          Newton then excavated the site and found sections of the reliefs that decorated the wall of the building and portions of the stepped roof. Also discovered was a broken stone chariot wheel some two metres (7 feet) in diameter, which came from the sculpture on the Mausoleum's roof. Finally, he found the statues of Mausolus and Artemisia that had stood at the pinnacle of the building. From 1966 to 1977, the Mausoleum was thoroughly researched by Prof. Kristian Jeppesen of Aarhus University, Denmark. He has produced a six-volume work on the Mausoleum called "The Maussolleion at Halikarnassos".
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          The beauty of the Mausoleum was not only in the structure itself, but in the decorations and statues that adorned the outside at different levels on the podium and the roof: statues of people, lions, horses, and other animals in varying scales. The four Greek sculptors who carved the statues: Bryaxis, Leochares, Scopas and Timotheus were each responsible for one side. Because the statues were of people and animals, the Mausoleum holds a special place in history, as it was not dedicated to the gods of Ancient Greece.


          Nowadays, the massive castle of the Knights of Malta still stands in Bodrum, and the polished stone and marble blocks of the Mausoleum can be spotted built into the walls of the structure. At the site of the Mausoleum itself, only the foundation remains, together with a small museum. Some of the surviving sculptures at the British Museum include fragment of statues and many slabs of the frieze showing the battle between the Greeks and the Amazons. There the images of Mausolus and his queen forever watch over the few broken remains of the beautiful tomb she built for him.


          
            [image: The design of the Shrine of Remembrance in Melbourne was inspired by that of the Mausoleum]

            
              The design of the Shrine of Remembrance in Melbourne was inspired by that of the Mausoleum
            

          


          Modern buildings based upon the Mausoleum of Maussollos include Grant's Tomb in New York City; Los Angeles City Hall; the Shrine of Remembrance in Melbourne, Australia; the spire of St. George's Church, Bloomsbury in London; the Indiana War Memorial (and in turn Chase Tower) in Indianapolis; and the Ancient Accepted Scottish Rite Southern Jurisdiction's headquarters, the House of the Temple in Washington D.C., the Civil Courts Building in St. Louis.
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        Mauthausen-Gusen concentration camp
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          Mauthausen concentration camp (known from the summer of 1940 as Mauthausen-Gusen concentration camp) grew to become a large group of Nazi concentration camps that were built around the villages of Mauthausen and Gusen in Upper Austria, roughly 20 km east of the city of Linz.


          Initially a single camp at Mauthausen, it expanded over time to become one of the largest labour camp complexes in German-controlled Europe. Apart from the four main sub-camps at Mauthausen and nearby Gusen, more than 50 sub-camps, located throughout Austria and southern Germany, used the inmates as slave labour. Several subordinate camps of the KZ Mauthausen complex included quarries, munitions factories, mines, arms factories and Me 262 fighter-plane assembly plants.


          In January 1945, the camps, directed from the central office in Mauthausen, contained roughly 85,000 inmates. The death toll remains unknown, although most sources place it between 122,766 and 320,000 for the entire complex. The camps formed one of the first massive concentration camp complexes in Nazi Germany, and were the last ones to be liberated by the Western Allies or the Soviet Union. The two main camps, Mauthausen and Gusen I, were also the only two camps in the whole of Europe to be labelled as "Grade III" camps, which meant that they were intended to be the toughest camps for the "Incorrigible Political Enemies of the Reich". Unlike many other concentration camps, intended for all categories of prisoners, Mauthausen was mostly used for extermination through labour of the intelligentsia, who were educated people and members of the higher social classes in countries subjugated by Germany during World War II.


          


          History


          


          KZ Mauthausen


          On August 7, 1938, prisoners from Dachau concentration camp were sent to the town of Mauthausen near Linz, Austria, to begin the construction of a new camp. The location was chosen due to its proximity to the transport hub of Linz, but also because the area was sparsely populated. Although the camp was, from the beginning of its existence, controlled by the German state, it was founded by a private company as an economic enterprise. The owner of the Wiener-Graben quarry (the Marbacher-Bruch, and Bettelberg quarries), which was located in and around Mauthausen, was a DEST Company: an acronym for Deutsche Erd- und Steinwerke GmbH. The company, led by Oswald Pohl, who was also a high-ranking official of the SS, bought the quarries from the city of Vienna and started the construction of the Mauthausen camp. A year later, the company ordered the construction of the first camp at Gusen. The granite mined in the quarries had previously been used to pave the streets of Vienna, but the Nazi authorities envisioned a complete reconstruction of major German towns in accordance with the plans of Albert Speer and other architects of Nazi architecture, for which large quantities of granite were needed.


          The money needed for the construction of the Mauthausen camp was gathered from a variety of sources, including commercial loans from Dresdner Bank and Prague-based Escompte Bank, the so-called Reinhardt's fund (meaning money stolen from the inmates of the concentration camps themselves); and from the German Red Cross.


          Mauthausen initially served as a strictly-run prison camp for common criminals, prostitutes and other categories of "Incorrigible Law Offenders". On May 8, 1939 it was converted to a labour camp which was mainly used for the incarceration of political prisoners.


          


          KL Gusen
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          In late 1939, the Mauthausen camp, with its Wiener-Graben granite quarry, was already overcrowded with prisoners. Their numbers rose from 1,080 in late 1938 to over 3,000 a year later. About that time the construction of a new camp began in Gusen, about 4.5 kilometres away. The new camp (later named Gusen I) and its Kastenhofen quarry were completed in May of 1940. The first inmates were put in the first two huts (No. 7 and 8) on April 17, 1940, while the first transport of prisoners - mostly from the camps in Dachau and Sachsenhausen - arrived on May 25 of the same year.


          Like nearby Mauthausen, the Gusen camp also used its inmates as slave labour in the granite quarries, but they also rented them out to various local businesses. In October of 1941, several huts were separated from the Gusen sub-camp by barbed wire and turned into a separate Prisoner of War Labour Camp (German: Kriegsgefangenenarbeitslager). This camp had a large number of prisoners of war incarcerated, mostly Soviet officers. By 1942, the production capacity of both Mauthausen and Gusen had reached its peak. Gusen was expanded to include the central depot of the SS, where various goods, which had been seized from occupied territories, were sorted and then dispatched to Germany. Local quarries and businesses were in constant need of a new source of labour as more and more Germans were drafted into the Wehrmacht.


          In March of 1944, the former SS depot was converted to a new sub-camp, and was named Gusen II. Until the end of the war the depot served as an improvised concentration camp. The camp contained about 12,000 to 17,000 inmates, who were deprived of even the most basic facilities. In December of 1944, another part of Gusen was opened in nearby Lungitz. Here, parts of a factory infrastructure were converted into the third sub-camp of Gusen  Gusen III. The rise in the number of sub-camps could not catch up with the rising number of inmates, which led to overcrowding of the huts in all of the sub-camps of Mauthausen-Gusen. From late 1940 to 1944, the number of inmates per bed rose from 2 to 4.


          


          Mauthausen-Gusen camp system
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          As the production in all of the sub-camps of Mauthausen-Gusen complex was constantly rising, so was the number of detainees and the number of the sub-camps themselves. Although initially the camps of Gusen and Mauthausen mostly served the local quarries, from 1942, and onwards, they began to be included in the German war machine. To accommodate the ever-increasing number of slave workers, additional sub-camps (German: Auenlager) of Mauthausen began construction in all parts of Austria. At the end of the war the list included 101 camps (including 49 major sub-camps) which covered most of modern Austria, from Mittersill south of Salzburg to Schwechat east of Vienna and from Passau on the pre-war Austro-German border to the Loibl Pass on the border with Yugoslavia. The sub-camps were divided into several categories, depending on their main function: Produktionslager for factory workers, Baulager for construction, Aufrumlager for cleaning the rubble in Allied-bombed towns, and Kleinlager (small camps) where the inmates were working specifically for the SS.


          


          Mauthausen-Gusen as a business enterprise


          The production output of Mauthausen-Gusen exceeded that of each of the five other large slave labour centres, including: Auschwitz-Birkenau, Flossenbrg, Gross-Rosen, Marburg and Natzweiler-Struthof, in terms of both production quota and profits. The list of companies using slave labour from the Mauthausen-Gusen camp system was long, and included both national corporations and small, local firms and communities. Some parts of the quarries were converted into a Mauser machine pistol assembly plant. In 1943, an underground factory for the Steyr-Daimler-Puch company was built in Gusen. Altogether, 45 larger companies took part in making KZ Mauthausen-Gusen one of the most profitable concentration camps of Nazi Germany, with more than 11,000,000 Reichsmark of the profits in 1944 alone. Among them were:



          
            
              	Sub-camp inmate counts

              Late 1944  Early 1945
            


            
              	Gusen (I, II and III combined)

              	26,311
            


            
              	Ebensee

              	18,437
            


            
              	Gunskirchen

              	15,000
            


            
              	Melk

              	10,314
            


            
              	Linz

              	6,690
            


            
              	Amstetten

              	2,966
            


            
              	Wiener-Neudorf

              	2,954
            


            
              	Schwechat

              	2,568
            


            
              	Steyr-Mnichholz

              	1,971
            


            
              	Schlier-Redl-Zipf

              	1,488
            

          


          
            	DEST cartel


            	Accumulatoren-Fabrik AFA (the main producer of batteries for German U-Boats)


            	Bayer (main German producer of medicines and medications)


            	Deutsche Bergwerks- und Httenbau


            	Linz-based Eisenwerke Oberdonau (a major World War II steel supplier for the German Panzer tanks)


            	Flugmotorenwerke Ostmark (aeroplane engine manufacturer)


            	Otto Eberhard Patronenfabrik (munitions works)


            	Heinkel and Messerschmitt (aeroplane factories, also a V-2 rocket fuselage factory)


            	Hofherr und Schrenz


            	sterreichische Sauerwerks (arms producer)


            	PUCH (vehicles)


            	Rax-Werke (machinery and V-2 rockets)


            	Steyr (small arms factory)


            	Steyr-Daimler-Puch cartel (arms and vehicles)


            	Universale Hoch und Tiefbau (construction of tunnels in the Loibl Pass)

          


          Prisoners were also 'rented out' as slave labour, and were exploited in various ways, such as working for local farms, for road construction, reinforcing and repairing the banks of the Danube, and the construction of large residential areas in Sankt Georgen as well as being forced to excavate archaeological sites in Spielberg.


          When the Allied strategic bombing campaign started to target the German war industry, German planners decided to move production to underground facilities that were impenetrable to enemy aerial bombardment. In Gusen I, the prisoners were ordered to build several large tunnels beneath the hills surrounding the camp (code-named Kellerbau). By the end of World War II the prisoners had dug 29,400 m to house a small arms factory. In January 1944, similar tunnels were also built beneath the village of Sankt Georgen by the inmates of Gusen II sub-camp (code-named Bergkristall). They dug roughly 50,000 m so the Messerschmitt company could build an assembly plant to produce the Messerschmitt Me 262 and V-2 rockets. In addition to planes, some 7,000 m of Gusen II tunnels served as factories for various war materials. In late 1944, roughly 11,000 of the Gusen I and II inmates were working in underground facilities. An additional 6,500 worked on expanding the underground network of tunnels and halls. In 1945, the Me 262 works was already finished and the Germans were able to assemble 1,250 planes a month. This was the second largest plane factory in Germany after the Mittelbau-Dora concentration camp, which was also underground.


          


          Extermination through labour
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          The political function of the camp continued in parallel with its economic role. Until at least 1942, it was used for the imprisonment and murder of Germany's political and ideological enemies, both real and imagined. The camp served the needs of the German war machine and also carried out exterminations through labour. When the inmates were totally exhausted, after having worked in the quarries for 12 hours a day; or if they were too ill, or too weak to work, they were then transferred to the Revier ("Krankenrevier", sick barrack) or other places for extermination. Initially, the camp did not have a gas chamber of its own and the so-called Muselmnner, or prisoners who were too sick to work, after being maltreated, under-nourished or totally exhausted, were then transferred to other concentration camps for extermination (mostly to the infamous Hartheim Castle, which was 40.7 km (25.3 miles) away), or killed by lethal injection and cremated in the local crematorium. The growing number of prisoners made the system too expensive and from 1940, Mauthausen was one of the few camps in the West to use a gas chamber on a regular basis. In the beginning, an improvised mobile gas chamber  a van with the exhaust pipe connected to the inside  shuttled between Mauthausen and Gusen. By December of 1941, a permanent gas chamber that could kill about 120 prisoners at a time was completed.


          Liberation and post-war heritage


          
            
              	A chart representing the nationality

              of the surviving inmates of Gusen I, II and III
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          During the final months before liberation, the camp's commander Franz Ziereis prepared for its defence against a possible Soviet offensive. Most of the inmates of German and Austrian nationality "volunteered" for the SS-Freiwillige Hftlingsdivision, an SS unit composed mostly of former concentration camp inmates and headed by Oskar Dirlewanger. The remaining prisoners were rushed to build a line of granite anti-tank obstacles to the east of Mauthausen. The inmates unable to cope with the hard labour and malnutrition were exterminated in large numbers to free space for newly-arrived evacuation transports from other camps, including most of the sub-camps of Mauthausen-Gusen located in eastern Austria. In the final months of the war, the main source of calories, that is the parcels of food sent through the International Red Cross, stopped and food rations became catastrophically low. The prisoners transferred to the "Hospital Sub-camp" received one piece of bread per 20 inmates and roughly half a litre of weed soup a day. This made some of the prisoners, previously engaged in various types of resistance activity, begin to prepare plans to defend the camp in case of an SS attempt to exterminate all the remaining inmates. It is not known why the prisoners of Gusen I and II were not exterminated en-masse, despite direct orders from Heinrich Himmler; Ziereis' plan assumed rushing all the prisoners into the tunnels of the underground factories of Kellerbau and blowing up the entrances. The plan was known to one of the Polish resistance organizations which started an ambitious plan of gathering tools necessary to dig air vents in the entrances.


          On April 28, under cover of a fictional air-raid alarm, some 22,000 prisoners of Gusen were rushed into the tunnels. However, after several hours in the tunnels all of the prisoners were allowed to return to the camp. Stanisław Dobosiewicz, the author of a monumental monograph of the Mauthausen-Gusen complex explains that one of the possible causes of the failure of the German plan was that the Polish prisoners managed to cut the fuse wires. Ziereis himself stated in his testimony written on May 25 that it was his wife who convinced him not to follow the order from above. Although the plan was abandoned, the prisoners feared that the SS might want to massacre the prisoners by other means. Because of that the Polish, Soviet and French prisoners prepared a plan for an assault on the barracks of the SS guards in order to seize the arms necessary to put up a fight. A similar plan was also devised by the Spanish inmates.


          On May 3, the SS and other guards started to prepare for evacuation of the camp. The following day, the guards of Mauthausen were replaced with unarmed Volkssturm soldiers and an improvised unit formed of elderly police officers and fire fighters evacuated from Vienna. The police officer in charge of the unit accepted the "inmate self-government" as the camp's highest authority and Martin Gerken, until then the highest-ranking kapo prisoner in the Gusen's administration (in the rank of Lagerlteste, or the Camp's Elder), became the new de facto commander. He attempted to create an International Prisoner Committee that would become a provisional governing body of the camp until it was liberated by one of the approaching armies, but he was openly accused of co-operation with the SS and the plan failed. All work in the sub-camps of Mauthausen stopped and the inmates focused on preparations for their liberation - or defence of the camps against a possible assault by the SS divisions concentrated in the area. The remnants of several German divisions indeed assaulted the Mauthausen sub-camp, but were repelled by the prisoners who took over the camp. Out of all the main sub-camps of Mauthausen-Gusen only Gusen III was to be evacuated. On May 1 the inmates were rushed on a death march towards Sankt Georgen, but were ordered to return to the camp after several hours. The operation was repeated the following day, but called off soon afterwards. The following day, the SS guards deserted the camp, leaving the prisoners to their fate.
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          The camps of Mauthausen-Gusen were the last to be liberated during the World War II. On May 5, 1945, the camp at Mauthausen was approached by soldiers of the 41st Recon Squad of the US 11th Armored Division, 3rd US Army. The reconnaissance squad was led by S/SGT Albert J. Kosiek. His troop disarmed the policemen and left the camp. By the time of its liberation, most of the SS-men of Mauthausen had already fled; however, some 30 who were left were killed by the prisoners; a similar number were killed in Gusen II. By May 6 all the remaining sub-camps of the Mauthausen-Gusen camp complex, with the exception of the two camps in the Loibl Pass, were also liberated by American forces.


          Among the inmates liberated from the camp was Lieutenant Jack Taylor, an officer of the Office of Strategic Services. He had managed to survive with the help of several prisoners and was later a key witness at the Mauthausen-Gusen camp trials carried out by the Dachau International Military Tribunal. Another of the camp's survivors was Simon Wiesenthal, an engineer who spent the rest of his life hunting Nazi war criminals.
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          Following the capitulation of Germany, the Mauthausen-Gusen complex fell within the Soviet sector of occupation of Austria. Initially, the Soviet authorities used parts of the Mauthausen and Gusen I camps as barracks for the Red Army. At the same time, the underground factories were being dismantled and sent to the USSR as a war booty. After that, between 1946 and 1947, the camps were unguarded and many furnishings and facilities of the camp were dismantled, both by the Red Army and by the local population. In the early summer of 1947, the Soviet forces had blown the tunnels up and were then withdrawn from the area, while the camp was turned over to Austrian civilian authorities. However, it was not until 1949 that it was declared a national memorial site. Finally, 30 years after camp's liberation, on May 3, 1975, Chancellor Bruno Kreisky officially opened the Mauthausen Museum. Unlike Mauthausen, much of what constituted the sub-camps of Gusen I, II and III is now covered by residential areas built there after the war.
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          Max Karl Ernst Ludwig Planck ( April 23, 1858  October 4, 1947) was a German physicist. He is considered to be the founder of quantum theory, and one of the most important physicists of the twentieth century.


          


          Biography


          Planck came from a traditional, intellectual family. His paternal great-grandfather and grandfather were both theology professors in Gttingen, his father was a law professor in Kiel and Munich, and his paternal uncle was a judge.


          Planck was born in Kiel, Holstein, to Johann Julius Wilhelm Planck and his second wife, Emma Patzig. He was the sixth child in the family, though two of his siblings were from his father's first marriage. Among his earliest memories was the marching of Prussian and Austrian troops into Kiel during the Danish-Prussian war of 1864. In 1867 the family moved to Munich, and Planck enrolled in the Maximilians gymnasium school, where he came under the tutelage of Hermann Mller, a mathematician who took an interest in the youth, and taught him astronomy and mechanics as well as mathematics. It was from Mller that Planck first learned the principle of conservation of energy. Planck graduated early, at age 17. This is how Planck first came in contact with the field of physics.


          Planck was gifted when it came to music. He took singing lessons and played piano, organ and cello, and composed songs and operas. However, instead of music he chose to study physics.


          The Munich physics professor Philipp von Jolly advised Planck against going into physics, saying, "in this field, almost everything is already discovered, and all that remains is to fill a few holes." Planck replied that he did not wish to discover new things, only to understand the known fundamentals of the field, and began his studies in 1874 at the University of Munich. Under Jolly's supervision, Planck performed the only experiments of his scientific career, studying the diffusion of hydrogen through heated platinum, but transferred to theoretical physics.


          In 1877 he went to Berlin for a year of study with physicists Hermann von Helmholtz and Gustav Kirchhoff and the mathematician Karl Weierstrass. He wrote that Helmholtz was never quite prepared, spoke slowly, miscalculated endlessly, and bored his listeners, while Kirchhoff spoke in carefully prepared lectures which were dry and monotonous. He soon became close friends with Helmholtz. While there he undertook a program of mostly self-study of Clausius's writings, which led him to choose heat theory as his field.


          In October 1878 Planck passed his qualifying exams and in February 1879 defended his dissertation, ber den zweiten Hauptsatz der mechanischen Wrmetheorie (On the second fundamental theorem of the mechanical theory of heat). He briefly taught mathematics and physics at his former school in Munich.


          In June 1880 he presented his habilitation thesis, Gleichgewichtszustnde isotroper Krper in verschiedenen Temperaturen (Equilibrium states of isotropic bodies at different temperatures).


          


          Academic career


          With the completion of his habilitation thesis, Planck became an unpaid private lecturer in Munich, waiting until he was offered an academic position. Although he was initially ignored by the academic community, he furthered his work on the field of heat theory and discovered one after another the same thermodynamical formalism as Gibbs without realizing it. Clausius's ideas on entropy occupied a central role in his work.


          In April 1885 the University of Kiel appointed Planck as associate professor of theoretical physics. Further work on entropy and its treatment, especially as applied in physical chemistry, followed. He proposed a thermodynamic basis for Arrhenius's theory of electrolytic dissociation.


          Within four years he was named the successor to Kirchhoff's position at the University of Berlin  presumably thanks to Helmholtz's intercession  and by 1892 became a full professor. In 1907 Planck was offered Boltzmann's position in Vienna, but turned it down to stay in Berlin. During 1909 he was the Ernest Kempton Adams Lecturer in Theoretical Physics at Columbia University in New York City. He retired from Berlin on 10 January 1926, and was succeeded by Erwin Schrdinger.


          


          Family


          In March 1887 Planck married Marie Merck (1861-1909), sister of a school fellow, and moved with her into a sublet apartment in Kiel. They had four children: Karl (1888-1916), the twins Emma (1889-1919) and Grete (1889-1917), and Erwin (1893-1945).


          After the appointment to Berlin, the Planck family lived in a villa in Berlin-Grunewald, Wangenheimstrae 21. Several other professors of Berlin University lived nearby, among them theologian Adolf von Harnack, who became a close friend of Planck. Soon the Planck home became a social and cultural centre. Numerous well-known scientists, such as Albert Einstein, Otto Hahn and Lise Meitner were frequent visitors. The tradition of jointly performing music had already been established in the home of Helmholtz.


          After several happy years the Planck family was struck by a series of disasters. In July 1909 Marie Planck died, possibly from tuberculosis. In March 1911 Planck married his second wife, Marga von Hoesslin (1882-1948); in December his third son Hermann was born.


          During the First World War Planck's oldest son, Karl, was killed in action at Verdun, and Erwin was taken prisoner by the French in 1914. Grete died in 1917 while giving birth to her first child. Her sister died two years later the same way, after marrying Grete's widower. Both granddaughters survived and were named after their mothers. Planck endured these losses stoically.


          In January 1945 his second son, Erwin, to whom he had been particularly close, was sentenced to death by the Volksgerichtshof because of his participation in the failed attempt to assassinate Hitler in July 1944. Erwin was hanged on 23 January 1945.


          
            	Wives: Marie Merck (m. 1887), Marga von Hoesslin (m. 1910)


            	Children: Karl (1888-1916), twins Emma (1889-1919) and Grete (1889-1917), Erwin (1893-1945), Hermann (b. 1911)

          


          


          Professor at Berlin University


          In Berlin, Max Planck joined the local Physical Society. He later wrote about this time: "In those days I was essentially the only theoretical physicist there, whence things were not so easy for me, because I started mentioning entropy, but this was not quite fashionable, since it was regarded as a mathematical spook". Thanks to his initiative, the various local Physical Societies of Germany merged in 1898 to form the German Physical Society ( Deutsche Physikalische Gesellschaft, DPG); from 1905 to 1909 Planck was the president.


          Planck started a six-semester course of lectures on theoretical physics, "dry, somewhat impersonal" according to Lise Meitner, "using no notes, never making mistakes, never faltering; the best lecturer I ever heard" according to an English participant, James R. Partington, who continues: "There were always many standing around the room. As the lecture-room was well heated and rather close, some of the listeners would from time to time drop to the floor, but this did not disturb the lecture". Planck did not establish an actual "school", the number of his graduate students was only about 20, among them:


          
            	Max Abraham 1897 (1875 - 1922)


            	Moritz Schlick 1904 (1882 - 1936)


            	Walther Meiner 1906 (1882 - 1974)


            	Max von Laue 1906 (1879 - 1960)


            	Fritz Reiche 1907 (1883 - 1960)


            	Walter Schottky 1912 (1886 - 1976)


            	Walther Bothe 1914 (1891 - 1957)

          


          


          Black-body radiation


          In 1894 Planck turned his attention to the problem of black-body radiation. He had been commissioned by electric companies to create maximum light from lightbulbs with minimum energy. The problem had been stated by Kirchhoff in 1859: how does the intensity of the electromagnetic radiation emitted by a black body (a perfect absorber, also known as a cavity radiator) depend on the frequency of the radiation (e.g., the colour of the light) and the temperature of the body? The question had been explored experimentally, but no theoretical treatment agreed with experimental values. Wilhelm Wien proposed Wien's law, which correctly predicted the behaviour at high frequencies, but failed at low frequencies. The Rayleigh-Jeans law, another approach to the problem, created what was later known as the " ultraviolet catastrophe", but contrary to many textbooks this was not a motivation for Planck.


          Planck's first proposed solution to the problem in 1899 followed from what Planck called the "principle of elementary disorder", which allowed him to derive Wien's law from a number of assumptions about the entropy of an ideal oscillator, creating what was referred to as the Wien-Planck law. Soon it was found that experimental evidence did not confirm the new law at all, to Planck's frustration. Planck revised his approach, deriving the first version of the famous Planck black-body radiation law, which described the experimentally observed black-body spectrum well. It was first proposed in a meeting of the DPG on 19 October 1900 and published in 1901. This first derivation did not include energy quantization, and did not use statistical mechanics, to which he held an aversion. In November 1900, Planck revised this first approach, relying on Boltzmann's statistical interpretation of the second law of thermodynamics as a way of gaining a more fundamental understanding of the principles behind his radiation law. As Planck was deeply suspicious of the philosophical and physical implications of such an interpretation of Boltzmann's approach, his recourse to them was, as he later put it, "an act of despair ... I was ready to sacrifice any of my previous convictions about physics."


          The central assumption behind his new derivation, presented to the DPG on 14 December 1900, was the supposition that the electromagnetic energy could be emitted only in quantized form, in other words, the energy could only be a multiple of an elementary unit E = h, where h is Planck's constant, also known as Planck's action quantum (introduced already in 1899), and  is the frequency of the radiation.
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          At first Planck considered that the quantisation was only as "a purely formal assumption ... actually I did not think much about it..."; nowadays this assumption, incompatible with classical physics, is regarded as the birth of quantum physics and the greatest intellectual accomplishment of Planck's career ( Ludwig Boltzmann had been discussing in a theoretical paper in 1877 the possibility that the energy states of a physical system could be discrete). The full interpretation of the radical implications of Planck's work was advanced by Albert Einstein in 1905for this reason, the philosopher and historian of science Thomas Kuhn argued that Einstein should be given credit for quantum theory more so than Planck, since Planck did not understand in a deep sense that he was "introducing the quantum" as a real physical entity. It was in recognition of his monumental accomplishment that Planck was awarded the Nobel Prize in Physics in 1918.


          The discovery of Planck's constant enabled him to define a new universal set of physical units (such as the Planck length and the Planck mass), all based on fundamental physical constants.


          Subsequently, Planck tried to grasp the meaning of the energy quanta, but to no avail. "My unavailing attempts to somehow reintegrate the action quantum into classical theory extended over several years and caused me much trouble." Even several years later, other physicists like Rayleigh, Jeans, and Lorentz set Planck's constant to zero in order to align with classical physics, but Planck knew well that this constant had a precise nonzero value. "I am unable to understand Jeans' stubbornness  he is an example of a theoretician as should never be existing, the same as Hegel was for philosophy. So much the worse for the facts, if they are wrong."


          Max Born wrote about Planck: "He was by nature and by the tradition of his family conservative, averse to revolutionary novelties and skeptical towards speculations. But his belief in the imperative power of logical thinking based on facts was so strong that he did not hesitate to express a claim contradicting to all tradition, because he had convinced himself that no other resort was possible."


          


          Einstein and the theory of relativity


          
            [image: Max Planck presents Albert Einstein with the Max-Planck medal, Berlin June 28, 1929]

            
              Max Planck presents Albert Einstein with the Max-Planck medal, Berlin June 28, 1929
            

          


          In 1905 the three epochal papers of the hitherto completely unknown Albert Einstein were published in the journal Annalen der Physik. Planck was among the few who immediately recognized the significance of the special theory of relativity. Thanks to his influence this theory was soon widely accepted in Germany. Planck also contributed considerably to extend the special theory of relativity.


          Einstein's hypothesis of light quanta (photons), based on Philipp Lenard's 1902 discovery of the photoelectric effect, was initially rejected by Planck. He was unwilling to discard completely Maxwell's theory of electrodynamics. "The theory of light would be thrown back not by decades, but by centuries, into the age when Christian Huygens dared to fight against the mighty emission theory of Isaac Newton ..."


          In 1910 Einstein pointed out the anomalous behaviour of specific heat at low temperatures as another example of a phenomenon which defies explanation by classical physics. Planck and Nernst, seeking to clarify the increasing number of contradictions, organized the First Solvay Conference (Brussels 1911). At this meeting Einstein was able to convince Planck.


          Meanwhile Planck had been appointed dean of Berlin University, whereby it was possible for him to call Einstein to Berlin and establish a new professorship for him (1914). Soon the two scientists became close friends and met frequently to play music together.


          


          World War and Weimar Republic


          At the onset of the First World War Planck was not immune to the general excitement of the public: "... besides of much horrible also much unexpectedly great and beautiful: the swift solution of the most difficult issues of domestic policy through arrangement of all parties... the higher esteem for all that is brave and truthful..." Admittedly, he refrained from the extremes of nationalism. He voted successfully for a scientific paper from Italy receiving a prize from the Prussian Academy of Sciences in 1915 (Planck was one of its four permanent presidents), although at that time Italy was about to join the Allies. The infamous " Manifesto of the 93 intellectuals", a polemic pamphlet of war propaganda, was also signed by Planck, while Einstein retained a strictly pacifistic attitude which almost led to his imprisonment (he was saved by his Swiss citizenship). But already in 1915 Planck revoked (after several meetings with Dutch physicist Lorentz) parts of the Manifesto, and in 1916 he signed a declaration against German annexationism.


          In the turbulent post-war years, Planck, now the highest authority of German physics, issued the slogan "persevere and continue working" to his colleagues. In October 1920 he and Fritz Haber established the Notgemeinschaft der Deutschen Wissenschaft (Emergency Organization of German Science), aimed at providing support for destitute scientific research. A considerable portion of the monies they distributed were raised abroad. In this time Planck held leading positions also at Berlin University, the Prussian Academy of Sciences, the German Physical Society and the Kaiser-Wilhelm-Gesellschaft (which in 1948 became the Max-Planck-Gesellschaft). Under such conditions he was hardly able to conduct research.


          He became a member of the Deutsche Volks-Partei ( German People's Party), the party of Nobel Peace Prize laureate Gustav Stresemann, which aspired to liberal aims for domestic policy and rather revisionistic aims for international politics. He disagreed with the introduction of universal suffrage and later expressed the view that the Nazi dictatorship resulted from "the ascent of the rule of the crowds".


          


          Quantum mechanics


          At the end of the 1920s Bohr, Heisenberg and Pauli had worked out the Copenhagen interpretation of quantum mechanics, but it was rejected by Planck, as well as Schrdinger, Laue, and Einstein. Planck expected that wave mechanics would soon render quantum theoryhis own childunnecessary. This was not to be the case, however. Further work only cemented quantum theory, even against his and Einstein's philosophical revulsions. Planck experienced the truth of his own earlier observation from his struggle with the older views in his younger years: "A new scientific truth does not triumph by convincing its opponents and making them see the light, but rather because its opponents eventually die, and a new generation grows up that is familiar with it."


          


          Nazi dictatorship and Second World War


          When the Nazis seized power in 1933, Planck was 74. He witnessed many Jewish friends and colleagues expelled from their positions and humiliated, and hundreds of scientists emigrated from Germany. Again he tried the "persevere and continue working" slogan and asked scientists who were considering emigration to remain in Germany. He hoped the crisis would abate soon and the political situation would improve. There was also a deeper argument against emigration. Emigrating German non-Jewish scientists would need to look for academic positions abroad, but these positions better served Jewish scientists, who had no chance of continuing to work in Germany.


          Hahn asked Planck to gather well-known German professors in order to issue a public proclamation against the treatment of Jewish professors, but Planck replied, "If you are able to gather today 30 such gentlemen, then tomorrow 150 others will come and speak against it, because they are eager to take over the positions of the others." Under Planck's leadership, the Kaiser-Wilhelm-Gesellschaft (KWG) avoided open conflict with the Nazi regime, except concerning Fritz Haber. Planck tried to discuss the issue with Adolf Hitler but was unsuccessful. In the following year, 1934, Haber died in exile.


          One year later, Planck, having been the president of the KWG since 1930, organized in a somewhat provocative style an official commemorative meeting for Haber. He also succeeded in secretly enabling a number of Jewish scientists to continue working in institutes of the KWG for several years. In 1936, his term as president of the KWG ended, and the Nazi government pressured him to refrain from seeking another term.


          As the political climate in Germany gradually became more hostile, Johannes Stark, prominent exponent of Deutsche Physik ("German Physics", also called "Aryan Physics") attacked Planck, Sommerfeld and Heisenberg for continuing to teach the theories of Einstein, calling them "white Jews." The "Hauptamt Wissenschaft" (Nazi government office for science) started an investigation of Planck's ancestry, but all they could find out was that he was "1/16 Jewish."


          In 1938 Planck celebrated his 80th birthday. The DPG held a celebration, during which the Max-Planck medal (founded as the highest medal by the DPG in 1928) was awarded to French physicist Louis de Broglie. At the end of 1938 the Prussian Academy lost its remaining independence and was taken over by Nazis ( Gleichschaltung). Planck protested by resigning his presidency. He continued to travel frequently, giving numerous public talks, such as his talk on Religion and Science, and five years later he was sufficiently fit to climb 3,000-meter peaks in the Alps.


          During the Second World War, the increasing number of Allied bombing campaigns against Berlin forced Planck and his wife to leave the city temporarily and live in the countryside. In 1942 he wrote: "In me an ardent desire has grown to persevere this crisis and live long enough to be able to witness the turning point, the beginning of a new rise." In February 1944 his home in Berlin was completely destroyed by an air raid, annihilating all his scientific records and correspondence. Finally, he got into a dangerous situation in his rural retreat due to the rapid advance of the Allied armies from both sides. After the end of the war he was brought to a relative in Gttingen.


          Planck endured many personal tragedies after the age of 50. In 1909, his first wife died after 22 years of marriage, leaving him with two sons and twin daughters. Planck's oldest son, Karl, was killed in action in 1916. His daughter Margarete died in childbirth in 1917, and another daughter, Emma, married her late sister's husband and then also died in childbirth, in 1919. During World War II, Planck's house in Berlin was completely destroyed by bombs in 1944 and his youngest son, Erwin, was implicated in the attempt made on Hitler's life in the July 20 plot. Consequently, Erwin died a horrible death at the hands of the Gestapo in 1945. Erwin's death destroyed Planck's will to live. By the end of the war, Planck, his second wife and his son by her, moved to Gttingen where he died on October 4, 1947.


          


          Religious view


          Max Planck was a devoted and persistent adherent of Christianity from early life to death, but he was very tolerant towards alternate views and religions, and so was discontented with the church organizations' demands for unquestioning belief.


          The God in which Max Planck believed was an almighty, all-knowing, benevolent but unintelligible God that permeated everything, manifest by symbols, including physical laws. His view may have been motivated by an opposition like Einstein's and Schrdinger's against the positivist, statistical subjective quantum mechanics universe of Bohr, Heisenberg and others. Planck was interested in truth and Universe beyond observation, and objected to atheism as an obsession with symbols.


          Planck regarded the scientist as a man of imagination and faith, "faith" interpreted as being similar to "having a working hypothesis". For example the causality principle isn't true or false, it is an act of faith. Thereby Planck may have indicated a view that points toward Imre Lakatos' research programs process descriptions, where falsification is mostly tolerable, in faith of its future removal.


          


          Honours and awards
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            	" Pour le Mrite" for Science and Arts 1915 (in 1930 he became chancellor of this order)


            	Nobel Prize in Physics 1918 (awarded 1919)


            	Lorentz Medal 1927


            	Adlerschild des Deutschen Reiches (1928), an award from the German Reich President


            	Max Planck medal (1929, together with Einstein)


            	Copley Medal (1929)


            	Planck received honorary doctorates from the universities of Frankfurt, Munich ( TH), Rostock, Berlin (TH), Graz, Athens, Cambridge, London, and Glasgow.


            	The asteroid 1069 was named "Stella Planckia" by the International Astronomical Union (1938)

          


          


          Publications


          
            	Planck, Max. (1897). Vorlesungen ber Thermodynamik


            	Planck, Max. (1900).  Entropy and Temperature of Radiant Heat. Annalen der Physik, vol. 1. no 4. April, pg. 719-37.


            	Planck, Max. (1901). " On the Law of Distribution of Energy in the Normal Spectrum". Annalen der Physik, vol. 4, p. 553 ff.
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              	Born
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              	Died

              	14 June 1920 (aged56)

              Munich, Bavaria
            


            
              	Causeof death

              	Pneumonia
            

          


          Maximilian Carl Emil Weber (pronounced [maks 'veːbɛɐ]) ( 21 April 1864  14 June 1920) was a German political economist and sociologist who was considered one of the founders of the modern study of sociology and public administration. He began his career at the University of Berlin, and later worked at the universities of Freiburg, Heidelberg, and Munich.


          Weber's major works deal with rationalization in sociology of religion and government. His most famous work is his essay The Protestant Ethic and the Spirit of Capitalism, which began his work in the sociology of religion. In this work, Weber argued that religion was one of the non-exclusive reasons for the different ways the cultures of the Occident and the Orient have developed, and stressed importance of particular characteristics of ascetic Protestantism which led to the development of capitalism, bureaucracy and the rational-legal state in the West. In another major work, Politics as a Vocation, Weber defined the state as an entity which claims a monopoly on the legitimate use of physical force, a definition that became pivotal to the study of modern Western political science. His analysis of bureaucracy in his Economy and Society is still central to the modern study of organizations. His most known contributions are often referred to as the ' Weber Thesis'.


          


          Biography


          Weber was born in Erfurt in Thuringia, Germany, the eldest of seven children of Max Weber Sr., a prominent liberal politician and civil servant, and Helene Fallenstein, a moderate Calvinist. Weber Sr.'s engagement with public life immersed the family home in politics, as his salon received many prominent scholars and public figures.


          The young Weber and his brother Alfred, who also became a sociologist and economist, thrived in this intellectual atmosphere. Weber's 1876 Christmas presents to his parents, when he was thirteen years old, were two historical essays entitled "About the course of German history, with special reference to the positions of the emperor and the pope" and "About the Roman Imperial period from Constantine to the migration of nations". At the age of fourteen, he wrote letters studded with references to Homer, Virgil, Cicero, and Livy, and he had an extended knowledge of Goethe, Spinoza, Kant, and Schopenhauer before he began university studies. It seemed clear that Weber would pursue advanced studies in the social sciences.
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          In 1882 Weber enrolled in the University of Heidelberg as a law student. Weber joined his father's duelling fraternity, and chose as his major study Weber Sr.'s field of law. Along with his law coursework, young Weber attended lectures in economics and studied medieval history and theology. Intermittently, he served with the German army in Strasbourg.


          In the autumn of 1884, Weber returned to his parents' home to study at the University of Berlin. For the next eight years of his life, interrupted only by a term at the University of Gttingen and short periods of further military training, Weber stayed at his parents' house; first as a student, later as a junior barrister, and finally as a Dozent at the University of Berlin. In 1886 Weber passed the examination for " Referendar", comparable to the bar association examination in the British and American legal systems. Throughout the late 1880s, Weber continued his study of history. He earned his law doctorate in 1889 by writing a doctoral dissertation on legal history entitled The History of Medieval Business Organisations. Two years later, Weber completed his Habilitationsschrift, The Roman Agrarian History and its Significance for Public and Private Law. Having thus become a " Privatdozent", Weber was now qualified to hold a German professorship.


          In the years between the completion of his dissertation and habilitation, Weber took an interest in contemporary social policy. In 1888 he joined the " Verein fr Socialpolitik", the new professional association of German economists affiliated with the historical school, who saw the role of economics primarily as the solving of the wide-ranging social problems of the age, and who pioneered large-scale statistical studies of economic problems. He also involved himself in politics, joining the left leaning Evangelical Social Congress. In 1890 the "Verein" established a research program to examine "the Polish question" or Ostflucht, meaning the influx of foreign farm workers into eastern Germany as local labourers migrated to Germany's rapidly industrialising cities. Weber was put in charge of the study, and wrote a large part of its results. The final report was widely acclaimed as an excellent piece of empirical research, and cemented Weber's reputation as an expert in agrarian economics.
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          In 1893 he married his distant cousin Marianne Schnitger, later a feminist and author in her own right, who was instrumental in collecting and publishing Weber's journal articles as books after his death. The couple moved to Freiburg in 1894, where Weber was appointed professor of economics at Freiburg University, before accepting the same position at the University of Heidelberg in 1896. Next year, Max Weber Sr. died, two months after a severe quarrel with his son that was never resolved. After this, Weber became increasingly prone to nervousness and insomnia, making it difficult for him to fulfill his duties as a professor. His condition forced him to reduce his teaching, and leave his last course in the fall of 1899 unfinished. After spending months in a sanatorium during the summer and fall of 1900, Weber and his wife traveled to Italy at the end of the year, and did not return to Heidelberg until April 1902.


          After Weber's immense productivity in the early 1890s, he did not publish a single paper between early 1898 and late 1902, finally resigning his professorship in fall 1903. Freed from those obligations, in that year he accepted a position as associate editor of the Archives for Social Science and Social Welfare next to his colleagues Edgar Jaff and Werner Sombart. In 1904, Weber began to publish some of his most seminal papers in this journal, notably his essay The Protestant Ethic and the Spirit of Capitalism. It became his most famous work, and laid the foundations for his later research on the impact of cultures and religions on the development of economic systems. This essay was the only one of his works that was published as a book during his lifetime. Also that year, he visited United States and participated in the Congress of Arts and Sciences held in connection with the World's Fair ( Louisiana Purchase Exposition) at St. Louis. Despite his successes, Weber felt that he was unable to resume regular teaching at that time, and continued on as a private scholar, helped by an inheritance in 1907. In 1912, Weber tried to organise a left-wing political party to combine social-democrats and liberals. This attempt was unsuccessful, presumably because many liberals feared social-democratic revolutionary ideals at the time.
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          During the First World War, Weber served for a time as director of the army hospitals in Heidelberg. In 1915 and 1916 he sat on commissions that tried to retain German supremacy in Belgium and Poland after the war. Weber's views on war, as well as on expansion of the German empire, changed throughout the war. He became a member of the worker and soldier council of Heidelberg in 1918. In the same year, Weber became a consultant to the German Armistice Commission at the Treaty of Versailles and to the commission charged with drafting the Weimar Constitution. He argued in favour of inserting Article 48 into the Weimar Constitution. This article was later used by Adolf Hitler to institute rule by decree, thereby allowing his government to suppress opposition and obtain dictatorial powers. Weber's contributions to German politics remain a controversial subject to this day.


          Weber resumed teaching during this time, first at the University of Vienna, then in 1919 at the University of Munich. In Munich, he headed the first German university institute of sociology, but ultimately never held a personal sociology appointment. Weber left politics due to right-wing agitation in 1919 and 1920. Many colleagues and students in Munich argued against him for his speeches and left-wing attitude during the German Revolution of 1918 and 1919, with some right-wing students holding protests in front of his home. Max Weber contracted the Spanish flu and died of pneumonia in Munich on June 14, 1920.


          


          Achievements


          Along with Karl Marx and mile Durkheim, Weber is regarded as one of the founders of modern sociology, although in his times he was viewed primarily as a historian and an economist. Whereas Durkheim, following Comte, worked in the positivist tradition, Weber created and worked  like Werner Sombart, his friend and then the most famous representative of German sociology  in the antipositivist, hermeneutic, tradition. Those works started the antipositivistic revolution in social sciences, which stressed the difference between the social sciences and natural sciences, especially due to human social actions (which Weber differentiated into traditional, affectional, value-rational and instrumental). Weber's early work was related to industrial sociology, but he is most famous for his later work on the sociology of religion and sociology of government.


          Max Weber began his studies of rationalisation in The Protestant Ethic and the Spirit of Capitalism, in which he shows how the aims of certain ascetic Protestant denominations, particularly Calvinism, shifted towards the rational means of economic gain as a way of expressing that they had been blessed. The rational roots of this doctrine, he argued, soon grew incompatible with and larger than the religious, and so the latter were eventually discarded. Weber continues his investigation into this matter in later works, notably in his studies on bureaucracy and on the classifications of authority. In these works he alludes to an inevitable move towards rationalization.


          It should be noted that many of his works famous today were collected, revised, and published posthumously. Significant interpretations of Weber's writings were produced by such sociological luminaries as Talcott Parsons and C. Wright Mills.


          


          Sociology of religion


          Weber's work on the sociology of religion started with the essay The Protestant Ethic and the Spirit of Capitalism and continued with the analysis of The Religion of China: Confucianism and Taoism, The Religion of India: The Sociology of Hinduism and Buddhism, and Ancient Judaism. His work on other religions was interrupted by his sudden death in 1920, which prevented him from following Ancient Judaism with studies of Psalms, Book of Jacob, Talmudic Jewry, early Christianity and Islam. His three main themes were the effect of religious ideas on economic activities, the relation between social stratification and religious ideas, and the distinguishable characteristics of Western civilization.


          His goal was to find reasons for the different development paths of the cultures of the Occident and the Orient, although without judging or valuing them, like some of the contemporary thinkers who followed the social Darwinist paradigm; Weber wanted primarily to explain the distinctive elements of the Western civilization. In the analysis of his findings, Weber maintained that Calvinist (and more widely, Protestant) religious ideas had had a major impact on the social innovation and development of the economic system of Europe and the United States, but noted that they were not the only factors in this development. Other notable factors mentioned by Weber included the rationalism of scientific pursuit, merging observation with mathematics, science of scholarship and jurisprudence, rational systematisation of government administration, and economic enterprise. In the end, the study of the sociology of religion, according to Weber, merely explored one phase of the freedom from magic, that "disenchantment of the world" that he regarded as an important distinguishing aspect of Western culture.


          


          The Protestant Ethic and the Spirit of Capitalism


          
            [image: Cover of the original German edition of The Protestant Ethic and the Spirit of Capitalism.]

            
              Cover of the original German edition of The Protestant Ethic and the Spirit of Capitalism.
            

          


          Weber's essay The Protestant Ethic and the Spirit of Capitalism (Die protestantische Ethik und der Geist des Kapitalismus) is his most famous work. It is argued that this work should not be viewed as a detailed study of Protestantism, but rather as an introduction into Weber's later works, especially his studies of interaction between various religious ideas and economic behaviour. In The Protestant Ethic and the Spirit of Capitalism, Weber puts forward the thesis that Calvinist ethic and ideas influenced the development of capitalism. This theory is often viewed as a reversal of Marx's thesis that the economic "base" of society determines all other aspects of it. Religious devotion has usually been accompanied by rejection of mundane affairs, including economic pursuit. Why was that not the case with Protestantism? Weber addresses that paradox in his essay.


          According to Weber, one of the universal tendencies that those individuals had to fight was the desire to profit. After defining the spirit of capitalism, Weber argues that there are many reasons to look for its origins in the religious ideas of the Reformation. Many observers like William Petty, Montesquieu, Henry Thomas Buckle, John Keats, and others have commented on the affinity between Protestantism and the development of the commercial spirit.


          Weber showed that certain types of Protestantism  notably Calvinism  favoured rational pursuit of economic gain and worldly activities which had been given positive spiritual and moral meaning. It was not the goal of those religious ideas, but rather a byproduct  the inherent logic of those doctrines and the advice based upon them both directly and indirectly encouraged planning and self-denial in the pursuit of economic gain. A common illustration is in the cobbler, hunched over his work, who devotes his entire effort to the praise of God. In addition, the Reformation view "calling" dignified even the mundanest professions as being those that added to the common good and were blessed by God, as much as any "sacred" calling could. This Reformation view, that all the spheres of life were sacred when dedicated to God and His purposes of nurturing and furthering life, profoundly affected the view of work.


          Weber stated that he abandoned research into Protestantism because his colleague Ernst Troeltsch, a professional theologian, had initiated work on the book The Social Teachings of the Christian Churches and Sects. Another reason for Weber's decision was that the essay has provided the perspective for a broad comparison of religion and society, which he continued in his later works. The phrase " work ethic" used in modern commentary is a derivative of the " Protestant ethic" discussed by Weber. It was adopted when the idea of the Protestant ethic was generalised to apply to Japanese people, Jews and other non-Christians.


          


          The Religion of China: Confucianism and Taoism


          The Religion of China: Confucianism and Taoism was Weber's second major work on the sociology of religion. Weber focused on those aspects of Chinese society that were different from those of Western Europe and especially contrasted with Puritanism, and posed a question why capitalism did not develop in China. In Hundred Schools of Thought Warring States Period, he concentrated on the early period of Chinese history, during which the major Chinese schools of thoughts (Confucianism and Taoism) came to the fore.


          By 200 BC, the Chinese state had developed from a loose federation of feudal states into a unified empire with patrimonial rule, as described in the Warring States Period. As in Europe, Chinese cities had been founded as forts or leaders' residences, and were the centres of trade and crafts. However, they never received political autonomy and its citizens had no special political rights or privileges. This is due to the strength of kinship ties, which stems from religious beliefs in ancestral spirits. Also, the guilds competed against each other for the favour of the Emperor, never uniting in order to fight for more rights. Therefore, the residents of Chinese cities never constitute a separate status class like the residents of European cities.


          Early unification of the state and the establishment of central officialdom meant that the focus of the power struggle changed from the distribution of land to the distribution of offices, which with their fees and taxes were the most prominent source of income for the holder, who often pocketed up to 50% of the revenue. The imperial government depended on the services of those officials, not on the service of the military ( knights) as in Europe.


          Weber emphasised that Confucianism tolerated a great number of popular cults without any effort to systematise them into a religious doctrine. Instead of metaphysical conjectures, it taught adjustment to the world. The "superior" man ( literati) should stay away from the pursuit of wealth (though not from wealth itself). Therefore, becoming a civil servant was preferred to becoming a businessman and granted a much higher status.


          Chinese civilisation had no religious prophecy nor a powerful priestly class. The emperor was the high priest of the state religion and the supreme ruler, but popular cults were also tolerated (however the political ambitions of their priests were curtailed). This forms a sharp contrast with medieval Europe, where the Church curbed the power of secular rulers and the same faith was professed by rulers and common folk alike.


          According to Confucianism, the worship of great deities is the affair of the state, while ancestral worship is required of all, and the multitude of popular cults is tolerated. Confucianism tolerated magic and mysticism as long as they were useful tools for controlling the masses; it denounced them as heresy and suppressed them when they threatened the established order (hence the opposition to Buddhism). Note that in this context, Confucianism can be referred to as the state cult, and Taoism as the popular religion.


          Weber argued that while several factors favoured the development of a capitalist economy (long periods of peace, improved control of rivers, population growth, freedom to acquire land and move outside of native community, free choice of occupation) they were outweighed by others (mostly stemming from religion):


          
            	technical inventions were opposed on the basis of religion, in the sense that the disturbance of ancestral spirits was argued to lead to bad luck, and adjusting oneself to the world was preferred to changing it.


            	sale of land was often prohibited or made very difficult.


            	extended kinship groups (based on the religious importance of family ties and ancestry) protected its members against economic adversities, therefore discouraging payment of debts, work discipline, and rationalisation of work processes.


            	those kinship groups prevented the development of an urban status class and hindered developments towards legal institutions, codification of laws, and the rise of a lawyer class.

          


          According to Weber, Confucianism and Puritanism represent two comprehensive but mutually exclusive types of rationalisation, each attempting to order human life according to certain ultimate religious beliefs. Both encouraged sobriety and self-control and were compatible with the accumulation of wealth. However, Confucianism aimed at attaining and preserving "a cultured status position" and used as means adjustment to the world, education, self-perfection, politeness and familial piety. Puritanism used those means in order to create a "tool of God", creating a person that would serve the God and master the world. Such intensity of belief and enthusiasm for action were alien to the aesthetic values of Confucianism. Therefore, Weber states that it was the difference in prevailing mentality that contributed to the development of capitalism in the West and the absence of it in China.


          


          The Religion of India: The Sociology of Hinduism and Buddhism


          The Religion of India: The Sociology of Hinduism and Buddhism was Weber's third major work on the sociology of religion. In this work he deals with the structure of Indian society, with the orthodox doctrines of Hinduism and the heterodox doctrines of Buddhism, with modifications brought by the influence of popular religiosity, and finally with the impact of religious beliefs on the secular ethic of Indian society.


          The ancient Indian social system was shaped by the concept of caste. It directly linked religious belief and the segregation of society into status groups. Weber describes the caste system, consisting of the Brahmins (priests), the Kshatriyas (warriors), the Vaisyas (merchants) and the Shudras (labourers). Then he describes the spread of the caste system in India due to conquests, the marginalisation of certain tribes and the subdivision of castes.


          Weber pays special attention to Brahmins and analyses why they occupied the highest place in Indian society for many centuries. With regard to the concept of dharma he concludes that the Indian ethical pluralism is very different both from the universal ethic of Confucianism and Christianity. He notes that the caste system prevented the development of urban status groups.


          Next, Weber analyses the Hindu religious beliefs, including asceticism and the Hindu world view, the Brahman orthodox doctrines, the rise and fall of Buddhism in India, the Hindu restoration, and the evolution of the guru. Weber asks the question whether religion had any influence upon the daily round of mundane activities, and if so, how it impacted economic conduct. He notes the idea of an immutable world order consisting of the eternal cycles of rebirth and the deprecation of the mundane world, and finds that the traditional caste system, supported by the religion, slowed economic development; in other words, the "spirit" of the caste system militated against an indigenous development of capitalism.


          Weber concludes his study of society and religion in India by combining his findings with his previous work on China. He notes that the beliefs tended to interpret the meaning of life as otherworldly or mystical experience, that the intellectuals tended to be apolitical in their orientation, and that the social world was fundamentally divided between the educated, whose lives were oriented toward the exemplary conduct of a prophet or wise man, and the uneducated masses who remained caught in their daily rounds and believed in magic. In Asia, no Messianic prophecy appeared that could have given "plan and meaning to the everyday life of educated and uneducated alike." He argues that it was the Messianic prophecies in the countries of the Near East, as distinguished from the prophecy of the Asiatic mainland, that prevented Western countries from following the paths of China and India, and his next work, Ancient Judaism was an attempt to prove this theory.


          


          Ancient Judaism


          In Ancient Judaism, his fourth major work on the sociology of religion, Weber attempted to explain the "combination of circumstances" which resulted in the early differences between Oriental and Occidental religiosity. It is especially visible when the interworldly asceticism developed by Western Christianity is contrasted with mystical contemplation of the kind developed in India. Weber noted that some aspects of Christianity sought to conquer and change the world, rather than withdraw from its imperfections. This fundamental characteristic of Christianity (when compared to Far Eastern religions) stems originally from ancient Jewish prophecy. Stating his reasons for investigating ancient Judaism, Weber wrote that


          
            Anyone who is heir to the traditions of modern European civilisation will approach the problems of universal history with a set of questions, which to him appear both inevitable and legitimate. These questions will turn on the combination of circumstances which has brought about the cultural phenomena that are uniquely Western and that have at the same time () a universal cultural significance.

          


          Further on he adds:


          
            "For the Jew () the social order of the world was conceived to have been turned into the opposite of that promised for the future, but in the future it was to be overturned so that Jewry could be once again dominant. The world was conceived as neither eternal nor unchangeable, but rather as being created. Its present structure was a product of man's actions, above all those of the Jews, and God's reaction to them. Hence the world was a historical product designed to give way to the truly God-ordained order (). There existed in addition a highly rational religious ethic of social conduct; it was free of magic and all forms of irrational quest for salvation; it was inwardly worlds apart from the path of salvation offered by Asiatic religions. To a large extent this ethic still underlies contemporary Middle Eastern and European ethic. World-historical interest in Jewry rests upon this fact. () Thus, in considering the conditions of Jewry's evolution, we stand at a turning point of the whole cultural development of the West and the Middle East".

          


          Weber analyses the interaction between the Bedouins, the cities, the herdsmen and the peasants, including the conflicts between them and the rise and fall of the United Monarchy. The time of the United Monarchy appears as a mere episode, dividing the period of confederacy since the Exodus and the settlement of the Israelites in Canaan from the period of political decline following the Division of the Monarchy. This division into periods has major implications for religious history. Since the basic tenets of Judaism were formulated during the time of Israelite confederacy and after the fall of the United Monarchy, they became the basis of the prophetic movement that left a lasting impression on the Western civilisation.


          Weber discusses the organisation of the early confederacy, the unique qualities of the Israelites' relations to Yahweh, the influence of foreign cults, types of religious ecstasy, and the struggle of the priests against ecstasy and idol worship. He goes on to describe the times of the Division of the Monarchy, social aspects of Biblical prophecy, the social orientation of the prophets, demagogues and pamphleteers, ecstasy and politics, and the ethic and theodicity of the prophets. Weber notes that Judaism not only fathered Christianity and Islam, but was crucial to the rise of modern Occident state, as its influence were as important to those of Hellenistic and Roman cultures. Reinhard Bendix, summarising Ancient Judaism, writes that


          
            free of magic and esoteric speculations, devoted to the study of law, vigilant in the effort to do what was right in the eyes of the Lord in the hope of a better future, the prophets established a religion of faith that subjected man's daily life to the imperatives of a divinely ordained moral law. In this way, ancient Judaism helped create the moral rationalism of Western civilisation.

          


          


          Sociology of politics and government


          In the sociology of politics and government, one of Weber's most significant contribution is his Politics as a Vocation essay. Therein, Weber unveils the definition of the state that has become so pivotal to Western social thought: that the state is that entity which possesses a monopoly on the legitimate use of physical force, which it may nonetheless elect to delegate as it sees fit. In this essay, Weber wrote that politics is to be understood as any activity in which the state might engage itself in order to influence the relative distribution of force. Politics thus comes to be understood as deriving from power. A politician must not be a man of the "true Christian ethic", understood by Weber as being the ethic of the Sermon on the Mount, that is to say, the injunction to turn the other cheek. An adherent of such an ethic ought rather to be understood to be a saint, for it is only saints, according to Weber, that can appropriately follow it. The political realm is no realm for saints. A politician ought to marry the ethic of ultimate ends and the ethic of responsibility, and must possess both a passion for his avocation and the capacity to distance himself from the subject of his exertions (the governed).


          Weber distinguished three pure types of political leadership, domination and authority: charismatic domination (familial and religious), traditional domination ( patriarchs, patrimonalism, feudalism), and legal domination (modern law and state, bureaucracy). In his view, every historical relation between rulers and ruled contained such elements and they can be analysed on the basis of this tripartite distinction. He also notes that the instability of charismatic authority inevitably forces it to "routinize" into a more structured form of authority. Likewise he notes that in a pure type of traditional rule, sufficient resistance to a master can lead to a "traditional revolution". Thus he alludes to an inevitable move towards a rational-legal structure of authority, utilising a bureaucratic structure. Thus this theory can be sometimes viewed as part of the social evolutionism theory. This ties to his broader concept of rationalisation by suggesting the inevitability of a move in this direction.


          Weber is also well-known for his critical study of the bureaucratisation of society, the rational ways in which formal social organizations apply the ideal type characteristics of a bureaucracy. It was Weber who began the studies of bureaucracy and whose works led to the popularization of this term. Many aspects of modern public administration go back to him, and a classic, hierarchically organised civil service of the Continental type is called "Weberian civil service", although this is only one ideal type of public administration and government described in his magnum opus Economy and Society (1922), and one that he did not particularly like himself  he only thought it particularly efficient and successful. In this work, Weber outlines a description, which has become famous, of rationalization (of which bureaucratization is a part) as a shift from a value-oriented organisation and action (traditional authority and charismatic authority) to a goal-oriented organization and action (legal-rational authority). The result, according to Weber, is a "polar night of icy darkness", in which increasing rationalization of human life traps individuals in an " iron cage" of rule-based, rational control. Weber's bureaucracy studies also led him to his analysis  correct, as it would turn out, after Stalin's takeover  that socialism in Russia would lead to over-bureaucratization rather than to the " withering away of the state" (as Karl Marx had predicted would happen in communist society).


          


          Economics


          While Max Weber is best known and recognised today as one of the leading scholars and founders of modern sociology, he also accomplished much in other fields, notably economics, although this is largely forgotten today among orthodox economists, who pay very little attention to his works. The view that Weber is at all influential to modern economists comes largely from non-economists and economic critics with sociology backgrounds. During his life distinctions between the social sciences were less clear than they are now, and Weber considered himself a historian and an economist first, sociologist distant second.


          From the point of view of the economists, he is a representative of the "Youngest" German historical school of economics. His most valued contributions to the field of economics is his famous work, The Protestant Ethic and the Spirit of Capitalism. This is a seminal essay on the differences between religions and the relative wealth of their followers. Weber's work is parallel to Sombart's treatise of the same phenomenon, which however located the rise of Capitalism in Judaism. Weber's other main contribution to economics (as well as to social sciences in general) is his work on methodology: his theories of " Verstehen" (known as understanding or Interpretative Sociology) and of antipositivism (known as humanistic sociology).


          The doctrine of Interpretative Sociology is one of the main sociological paradigms, with many supporters as well as critics. This thesis states that social, economic and historical research can never be fully inductive or descriptive as one must always approach it with a conceptual apparatus, which Weber termed " Ideal Type". The idea can be summarised as follows: an ideal type is formed from characteristics and elements of the given phenomena but it is not meant to correspond to all of the characteristics of any one particular case. Weber's Ideal Type became one of the most important concepts in social sciences, and led to the creation of such concepts as Ferdinand Tnnies' " Normal Type".


          Weber conceded that employing "Ideal Types" was an abstraction but claimed that it was nonetheless essential if one were to understand any particular social phenomena because, unlike physical phenomena, they involve human behaviour which must be interpreted by ideal types. This, together with his antipositivistic argumentation can be viewed as the methodological justification for the assumption of the " rational economic man" ( homo economicus).


          Max Weber formulated a three-component theory of stratification, with Social class, Social status and party (or politicals) as conceptually distinct elements.


          
            	Social class is based on economically determined relationship to the market (owner, renter, employee etc.).


            	Status is based on non-economical qualities like honour, prestige and religion.


            	Party refers to affiliations in the political domain.

          


          All three dimensions have consequences for what Weber called " life chances".


          Weber's other contributions to economics were several: these include a (seriously researched) economic history of Roman agrarian society, his work on the dual roles of idealism and materialism in the history of capitalism in his Economy and Society (1914) which present Weber's criticisms (or according to some, revisions) of some aspects of Marxism. Finally, his thoroughly researched General Economic History (1923) can be considered the Historical School at its empirical best.


          


          Critical responses to Weber


          


          Influence from and on the Austrian school


          During his own lifetime, Weber was critical of the neoclassical economic approaches of authors such as Carl Menger and Friedrich von Weiser, whose formal approach was quite different from his own historical sociology. The work of these authors eventually led to the creation of the Austrian School of economics. This includes followers of Friedrich von Hayek and, more recently, authors Daniel Yergin and Joseph Stanislaw. In their pro-globalization book Commanding Heights: The Battle for the World Economy, they attack Weber for claiming that only Protestantism could lead to a work ethic, pointing to the " Tiger Economies" of Southeastern Asia. (Likewise, Weber's blending of economics with Calvinism has been satirized by such works as "America's Keenest City" by Mongo.)


          However, in these debates, it is easy to overlook that the methods advocated by these later generations of the Austrian School are heavily indebted to the work of Weber. His "action sociology", as they called it, was a frequent topic in the "Mises Circle", an influential group headed by Ludwig von Mises, a key figure in the Austrian School. Among the attendees was a student of Mises, the philosopher of sociology Alfred Schutz, who sought to clarify Weber's interpretive approach in terms of the analytic phenomenology of Edmund Husserl. Hence, although Schutz's work, especially The Phenomenology of the Social World (1932), is in effect a profound critique of Weber's method, it is nevertheless an attempt to further it. Hayek also frequently attended these discussions, and the subjective method advanced in his The Counter-Revolution of Science: Studies in the Abuse of Reason (1952) reflects these influences. Ludwig Lachmann, a later member of the Austrian School, made explicit the Austrian School's indebtedness to the Weberian method.


          Interestingly, given their methodological and sociological differences, Weber and Mises were not only acquainted, they shared an admiration for each others work. Mises considered Weber a "great genius" and his death a blow to Germany. Likewise, Weber comments that Misess Theory of Money and Credit is the monetary theory most acceptable to him. Weber accepted Ludwig von Mises's criticism of socialist economic planning and added his own argument. He believed that under socialism workers would still work in a hierarchy, but that now the hierarchy would be fused with government. Instead of dictatorship of the worker, he foresaw dictatorship of the official.


          


          Historical Critiques


          The economist Joseph Schumpeter argued that capitalism did not begin with the Industrial Revolution but in 14th century Italy. In Milan, Venice, and Florence the small City-state governments lead to the development of the earliest forms of capitalism. In the 16th century Antwerp was a commercial centre of Europe. It was also noted that the predominantly Calvinist country of Scotland did not enjoy the same economic growth as Holland, England, and New England. In addition, it has been pointed out that Holland, which was heavily Calvinist, industrialized much later in the 19th century than predominantly Catholic Belgium, which was one of the centres of the Industrial Revolution on the European mainland.


          Emil Kauder expanded Schumpeter's argument by arguing the hypothesis that Calvinism hurt the development of capitalism by leading to the development of the labor theory of value. Kauder writes "Any social philosopher or economist exposed to Calvinism will be tempted to give labor an exalted position in his social or economic treatise, and no better way of extolling labor can be found than by combining work with value theory, traditionally the very basis of an economic system." In contrast, Catholic areas that were influenced by the late scholastics were more likely to adhere to the subjective theory of value.
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          In electromagnetism, Maxwell's equations are a set of equations first presented as a distinct group in the later half of the nineteenth century by James Clerk Maxwell. They describe the interrelationship between electric fields, magnetic fields, electric charge, and electric current.


          Although Maxwell himself was not the originator of the individual equations, he derived them again independently in conjunction with his molecular vortex model of Faraday's lines of force, and he was the person who first grouped these equations all together into a coherent set. Most importantly, he introduced an extra term to Ampre's Circuital Law. This extra term is the time derivative of electric field and is known as Maxwell's displacement current. Maxwell's modified version of Ampre's Circuital Law enables the set of equations to be combined together to derive the electromagnetic wave equation.


          Although Maxwell's equations were known before special relativity, they can be derived from Coulomb's law and special relativity if one assumes invariance of electric charge.


          


          History of Maxwell's Equations


          Maxwell's equations are a set of four equations that can all be found at various places in Maxwell's 1861 paper On Physical Lines of Force. They express (i) how electric charges produce electric fields ( Gauss's law), (ii) the experimental absence of magnetic monopoles, (iii) how electric currents and changing electric fields produce magnetic fields ( Ampre's Circuital Law), and (iv) how changing magnetic fields produce electric fields ( Faraday's law of induction).


          Apart from Maxwell's amendment to Ampre's Circuital Law, none of these equations are original. However, Maxwell uniquely re-derived them hydrodynamically and mechanically using his vortex model of Faraday's lines of force.


          In the year 1884 Oliver Heaviside selected these four equations, and in conjunction with Willard Gibbs, he put them into modern vector notation. This gives rise to the claim by some scientists that Maxwell's equations are in actual fact Heaviside's equations.


          This matter is further confused by the fact that the term 'Maxwell's Equations' is also used to describe a set of eight equations labelled (A) to (H) in Maxwell's 1865 paper A Dynamical Theory of the Electromagnetic Field. It therefore helps when referring to 'Maxwell's Equations' to specify whether we are talking about the original eight equations or the modified 'Heaviside Four'.


          The two sets of equations are physically equivalent to all intents and purposes although Gauss's Law is the only actual equation that appears in both sets. The Lorentz force that appears as equation (D) in the original eight is the solution to Faraday's law of electromagnetic induction that appears in the 'Heaviside Four', and the Maxwell/Ampre equation in the 'Heaviside Four' is an amalgamation of two equations in the original eight.


          


          Summary of the Modern Heaviside Versions


          Symbols in bold represent vector quantities, whereas symbols in italics represent scalar quantities.


          


          General case


          
            
              	Name

              	Differential form

              	Integral form
            


            
              	Gauss's law:

              	[image: \nabla \cdot \mathbf{D} = \rho]

              	[image: \oint_S \mathbf{D} \cdot \mathrm{d}\mathbf{A} = q = \int_V \rho\, \mathrm{d}V]
            


            
              	Gauss' law for magnetism

              (absence of magnetic monopoles):

              	[image: \nabla \cdot \mathbf{B} = 0]

              	[image: \oint_S \mathbf{B} \cdot \mathrm{d}\mathbf{A} = 0]
            


            
              	Faraday's law of induction:

              	[image: \nabla \times \mathbf{E} = -\frac{\partial \mathbf{B}} {\partial t}]

              	[image: \oint_C \mathbf{E} \cdot \mathrm{d}\mathbf{l} = - \int_S \frac{\partial\mathbf{B}}{\partial t} \cdot \mathrm{d} \mathbf{A}]
            


            
              	Ampre's Circuital Law

              (with Maxwell's extension):

              	[image: \nabla \times \mathbf{H} = \mathbf{J} + \frac{\partial \mathbf{D}} {\partial t}]

              	[image: \oint_C \mathbf{H} \cdot \mathrm{d}\mathbf{l} = \int_S \mathbf{J} \cdot \mathrm{d} \mathbf{A} + \int_S \frac{\partial\mathbf{D}}{\partial t} \cdot \mathrm{d} \mathbf{A}]
            

          


          The following table provides the meaning of each symbol and the SI unit of measure:


          
            
              	Symbol

              	Meaning

              	SI Unit of Measure
            


            
              	[image: \mathbf{E}]

              	electric field

              	volt per meter or, equivalently,

              newton per coulomb
            


            
              	

              	magnetic permeability of the medium

              	henries per meter, or newtons per ampere squared
            


            
              	iN

              	net electrical current enclosed by an Amperian line

              	amperes
            


            
              	q

              	net electric charge enclosed by the Gaussian surface

              	coulombs
            


            
              	[image: \mathbf{H}]

              	magnetic field

              also called the auxiliary field

              	ampere per meter
            


            
              	[image: \mathbf{D}]

              	electric displacement field

              also called the electric flux density

              	coulomb per square meter
            


            
              	[image: \mathbf{B}]

              	magnetic flux density

              also called the magnetic induction

              also called the magnetic field

              	tesla, or equivalently,

              weber per square meter
            


            
              	[image: \ \rho \ ]

              	free electric charge density,

              not including dipole charges bound in a material

              	coulomb per cubic meter
            


            
              	[image: \mathbf{J}]

              	free current density,

              not including polarization or magnetization currents bound in a material

              	ampere per square meter
            


            
              	[image: \mathrm{d}\mathbf{A}]

              	
                differential vector element of surface area A, with infinitesimally


                small magnitude and direction normal to surface S

              

              	square meters
            


            
              	[image:  \mathrm{d}V \ ]

              	differential element of volume V enclosed by surface S

              	cubic meters
            


            
              	[image:  \mathrm{d} \mathbf{l} ]

              	differential vector element of path length tangential to contour C enclosing surface S

              	meters
            


            
              	[image: \nabla \cdot]

              	the divergence operator

              	per meter
            


            
              	[image: \nabla \times]

              	the curl operator

              	per meter
            

          


          Although SI units are given here for the various symbols, Maxwell's equations are unchanged in many systems of units (and require only minor modifications in all others). The most commonly used systems of units are SI, used for engineering, electronics and most practical physics experiments, and Planck units (also known as "natural units"), used in theoretical physics, quantum physics and cosmology. An older system of units, the cgs system, is also used.


          In order to complete the theory of electromagnetism we need to add another equation to Heaviside's group of four 'Maxwell's Equations'. The force exerted upon a charged particle by the electric field and magnetic field is given by the Lorentz force equation:


          
            	[image: \mathbf{F} = q (\mathbf{E} + \mathbf{v} \times \mathbf{B}),]

          


          where [image:  q \ ] is the charge on the particle and [image:  \mathbf{v} \ ] is the particle velocity. This is slightly different when expressed in the cgs system of units below.


          This extra equation appeared in cartesian format as equation (D) of the original eight 'Maxwell's Equations'.


          Maxwell's equations are generally applied to macroscopic averages of the fields, which vary wildly on a microscopic scale in the vicinity of individual atoms (where they undergo quantum mechanical effects as well). It is only in this averaged sense that one can define quantities such as the permittivity and permeability of a material, below (the microscopic Maxwell's equations, ignoring quantum effects, are simply those of a vacuum  but one must include all atomic charges and so on, which is generally an intractable problem).


          


          In linear materials


          In linear materials, the polarization density [image: \mathbf{P}] (in coulombs per square meter) and magnetization density [image: \mathbf{M}] (in amperes per meter) are given by:


          
            	[image:  \mathbf{P} = \chi_e \varepsilon_0 \mathbf{E} ]

          


          
            	[image:  \mathbf{M} = \chi_m \mathbf{H} ]

          


          and the [image: \mathbf{D}] and [image: \mathbf{B}] fields are related to [image: \mathbf{E}] and [image: \mathbf{H}] by:


          
            	[image: \mathbf{D} \ \ = \ \ \varepsilon_0 \mathbf{E} + \mathbf{P} \ \ = \ \ (1 + \chi_e) \varepsilon_0 \mathbf{E} \ \ = \ \ \varepsilon \mathbf{E} ]

          


          
            	[image: \mathbf{B} \ \ = \ \ \mu_0 ( \mathbf{H} + \mathbf{M} ) \ \ = \ \ (1 + \chi_m) \mu_0 \mathbf{H} \ \ = \ \ \mu \mathbf{H} ]

          


          where:


          e is the electrical susceptibility of the material,


          m is the magnetic susceptibility of the material,


          [image:  \varepsilon ] is the electrical permittivity of the material, and


           is the magnetic permeability of the material


          (This can actually be extended to handle nonlinear materials as well, by making  and  depend upon the field strength; see e.g. the Kerr and Pockels effects.)


          In non-dispersive, isotropic media,  and  are time-independent scalars, and Maxwell's equations reduce to


          
            	[image: \nabla \cdot \varepsilon \mathbf{E} = \rho ]

          


          
            	[image: \nabla \cdot \mu \mathbf{H} = 0]

          


          
            	[image: \nabla \times \mathbf{E} = - \mu \frac{\partial \mathbf{H}} {\partial t}]

          


          
            	[image: \nabla \times \mathbf{H} = \mathbf{J} + \varepsilon \frac{\partial \mathbf{E}} {\partial t}]

          


          In a uniform (homogeneous) medium,  and  are constants independent of position, and can thus be furthermore interchanged with the spatial derivatives.


          More generally,  and  can be rank-2 tensors (33 matrices) describing birefringent (anisotropic) materials. Also, although for many purposes the time/frequency-dependence of these constants can be neglected, every real material exhibits some material dispersion by which  and/or  depend upon frequency (and causality constrains this dependence to obey the Kramers-Kronig relations).


          


          In vacuum, without charges or currents


          The vacuum is a linear, homogeneous, isotropic, dispersionless medium, and the proportionality constants in the vacuum are denoted by 0 and 0 (neglecting very slight nonlinearities due to quantum effects).


          
            	[image: \mathbf{D} = \varepsilon_0 \mathbf{E} ]

          


          
            	[image: \mathbf{B} = \mu_0 \mathbf{H} ]

          


          Since there is no current or electric charge present in the vacuum, we obtain the Maxwell equations in free space:


          
            	[image: \nabla \cdot \mathbf{E} = 0]

          


          
            	[image: \nabla \cdot \mathbf{H} = 0]

          


          
            	[image: \nabla \times \mathbf{E} = - \mu_0 \frac{\partial\mathbf{H}} {\partial t}]

          


          
            	[image: \nabla \times \mathbf{H} = \ \ \varepsilon_0 \frac{\partial \mathbf{E}} {\partial t}]

          


          These equations have a solution in terms of travelling sinusoidal plane waves, with the electric and magnetic field directions orthogonal to one another and the direction of travel, and with the two fields in phase, travelling at the speed


          
            	[image: c = \frac{1}{\sqrt{\mu_0 \varepsilon_0}} ]

          


          Maxwell discovered that this quantity c is simply the speed of light in vacuum, and thus that light is a form of electromagnetic radiation. The currently accepted values for the speed of light, the permittivity, and the permeability are summarized in the following table:


          
            
              	Symbol

              	Name

              	Numerical Value

              	SI Unit of Measure

              	Type
            


            
              	[image:  c \ ]

              	Speed of light

              	[image:  2.99792458 \times 10^8]

              	meters per second

              	defined
            


            
              	[image:  \ \varepsilon_0 ]

              	Permittivity

              	[image:  8.85419 \times 10^{-12} ]

              	farads per meter

              	derived
            


            
              	[image: \ \mu_0 \ ]

              	Permeability

              	[image:  4 \pi \times 10^{-7} ]

              	henries per meter

              	defined
            

          


          


          The Difference between the Magnetic Induction Vector B and the Magnetic Field Vector H


          The difference between the [image: \mathbf{B}] vector and the [image: \mathbf{H}] vector can be traced back to Maxwell's 1855 paper entitled 'On Faraday's Lines of Force'. It is later clarified in his concept of a sea of molecular vortices that appears in his 1861 paper On Physical Lines of Force - 1861. Within that context, [image: \mathbf{H}] represented pure vorticity (spin), whereas [image: \mathbf{B}] was a weighted vorticity that was weighted for the density of the vortex sea. Maxwell considered magnetic permeability  to be a measure of the density of the vortex sea. Hence the relationship,


          (1) Magnetic Induction Current


          [image: \mathbf{B} = \mu \mathbf{H}]


          was essentially a rotational analogy to the linear electric current relationship,


          (2) Electric Convection Current


          [image: \mathbf{J} = \rho \mathbf{v}]


          where  is electric charge density and v is movement. [image: \mathbf{B}] was seen as a kind of magnetic current of vortices aligned in their axial planes, with [image: \mathbf{H}] being the circumferential velocity of the vortices.


          The electric current equation can be viewed as a convective current of electric charge that involves linear motion. By analogy, the magnetic equation is an inductive current involving spin. There is no linear motion in the inductive current along the direction of the [image: \mathbf{B}] vector. The magnetic inductive current represents lines of force. In particular, it represents lines of inverse square law force.


          The extension of the above considerations confirms that where [image: \mathbf{B}] is to [image: \mathbf{H}], and where [image: \mathbf{J}] is to , then it necessarily follows from Gauss's law and from the equation of continuity of charge that [image: \mathbf{D}] is to [image: \mathbf{E}]. Ie. [image: \mathbf{B}] parallels with [image: \mathbf{D}], whereas [image: \mathbf{H}] parallels with [image: \mathbf{E}].


          


          The Heaviside Versions in Detail


          [bookmark: .281.29_Gauss.27s_Law]


          (1) Gauss's Law


          Gauss's law yields the sources (and sinks) of electric charge.


          
            	[image: \nabla \cdot \mathbf{D} = \rho]

          


          where  is the free electric charge density (in units of C/m3), not including dipole charges bound in a material, and [image: \mathbf{D}] is the electric displacement field (in units of C/m2). The solution to Gauss's Law is Coulomb's law for stationary charges in vacuum.


          The equivalent integral form (by the divergence theorem), also known as Gauss' law, is:


          
            	[image: \oint_S \mathbf{D} \cdot \mathrm{d}\mathbf{A} = Q_\mathrm{enclosed}]

          


          where [image: \mathrm{d}\mathbf{A}] is the area of a differential square on the closed surface A with an outward facing surface normal defining its direction, and Qenclosed is the free charge enclosed by the surface.


          In a linear material, [image: \mathbf{D}] is directly related to the electric field [image: \mathbf{E}] via a material-dependent constant called the permittivity, :


          
            	[image: \mathbf{D} = \varepsilon \mathbf{E}].

          


          Any material can be treated as linear, as long as the electric field is not extremely strong. The permittivity of free space is referred to as 0, and appears in:


          
            	[image: \nabla \cdot \mathbf{E} = \frac{\rho_t}{\varepsilon_0}]

          


          where, again, [image: \mathbf{E}] is the electric field (in units of V/m), t is the total charge density (including bound charges), and 0 (approximately 8.854 pF/m) is the permittivity of free space.  can also be written as [image: \varepsilon_0 \varepsilon_r], where r is the material's relative permittivity or its dielectric constant.


          Compare Poisson's equation.


          [bookmark: .282.29_The_Divergence_of_the_Magnetic_Field]


          (2) The Divergence of the Magnetic Field


          The divergence of a magnetic field is always zero and hence magnetic field lines are solenoidal.


          
            	[image: \nabla \cdot \mathbf{B} = 0]

          


          [image: \mathbf{B}] is the magnetic flux density (in units of teslas, T), also called the magnetic induction.


          Equivalent integral form:


          
            	[image: \oint_S \mathbf{B} \cdot \mathrm{d}\mathbf{A} = 0]

          


          [image: \mathrm{d}\mathbf{A}] is the area of a differential square on the surface A with an outward facing surface normal defining its direction.


          Like the electric field's integral form, this equation only works if the integral is done over a closed surface.


          This equation is related to the magnetic field's structure because it states that given any volume element, the net magnitude of the vector components that point outward from the surface must be equal to the net magnitude of the vector components that point inward. Structurally, this means that the magnetic field lines must be closed loops. Another way of putting it is that the field lines cannot originate from somewhere; attempting to follow the lines backwards to their source or forward to their terminus ultimately leads back to the starting position. Hence, this is a mathematical formulation of the statement that there are no magnetic monopoles.


          [bookmark: .283.29_Faraday.27s_Law_of_Electromagnetic_Induction]


          (3) Faraday's Law of Electromagnetic Induction


          
            	[image: \nabla \times \mathbf{E} = -\frac {\partial \mathbf{B}}{\partial t}]

          


          The equivalent integral form is:


          
            	[image:  \oint_{C} \mathbf{E} \cdot \mathrm{d}\mathbf{l} = - \frac{\mathrm{d}}{\mathrm{d} t}\int_{S} \mathbf{B} \cdot \mathrm{d}\mathbf{A}]

          


          where


          [image: \scriptstyle \mathbf{E}] is the electric field,


          [image: \scriptstyle C=\partial S] is the boundary of the surface S.


          If a conducting wire, following the contour C, is introduced into the field the so-called electromotive force in this wire is equal to the value of these integrals (over the fields in absence of the wire!).


          The negative sign is necessary to maintain conservation of energy. It is so important that it even has its own name, Lenz's law.


          This equation relates the electric and magnetic fields, but it also has a number of practical applications. This equation describes how electric motors and electric generators work. Specifically, it demonstrates that a voltage can be generated by varying the magnetic flux passing through a given area over time, such as by uniformly rotating a loop of wire through a fixed magnetic field. In a motor or generator, the fixed excitation is provided by the field circuit and the varying voltage is measured across the armature circuit. In some types of motors/generators, the field circuit is mounted on the rotor and the armature circuit is mounted on the stator, but other types of motors/generators reverse the configuration.


          Maxwell's equations apply to a right-handed coordinate system. To apply them unmodified to a left handed system would reverse the polarity of magnetic fields (not inconsistent, but confusingly against convention).


          [bookmark: .284.29_Amp.C3.A8re.27s_Circuital_Law]


          (4) Ampre's Circuital Law


          Ampre's Circuital Law describes the source of the magnetic field,


          
            	[image:  \nabla \times \mathbf{H} = \mathbf{J} + \frac {\partial \mathbf{D}} {\partial t}]

          


          where [image: \mathbf{H}] is the magnetic field strength (in units of A/m), related to the magnetic flux [image: \mathbf{B}] by a constant called the permeability,  ([image: \mathbf{B}=\mu \mathbf{H}]), and [image: \mathbf{J}] is the current density, defined by: [image: \mathbf{J} = \rho_q\mathbf{v}] where [image: \mathbf{v}] is a vector field called the drift velocity that describes the velocities of the charge carriers which have a density described by the scalar function q. The second term on the right hand side of Ampre's Circuital Law is known as the displacement current.


          It was Maxwell who added the displacement current term to Ampre's Circuital Law at equation (112) in his 1861 paper On Physical Lines of Force. This addition means that either Maxwell's original eight equations, or the modified Heaviside four equations can be combined together to obtain the electromagnetic wave equation.


          Maxwell used the displacement current in conjunction with the original eight equations in his 1864 paper A Dynamical Theory of the Electromagnetic Field to derive the electromagnetic wave equation in a much more cumbersome fashion that that which is employed when using the 'Heaviside Four'. Most modern textbooks derive the electromagnetic wave equation using the 'Heaviside Four'.


          In free space, the permeability  is the permeability of free space, 0, which is defined to be exactly 410-7 Wb/Am. Also, the permittivity becomes the permittivity of free space 0. Thus, in free space, the equation becomes:


          
            	[image: \nabla \times \mathbf{B} = \mu_0 \mathbf{J} + \mu_0\varepsilon_0 \frac{\partial \mathbf{E}}{\partial t}]

          


          Equivalent integral form:


          
            	[image: \oint_C \mathbf{B} \cdot \mathrm{d}\mathbf{l} = \mu_0 I_\mathrm{encircled} + \mu_0\varepsilon_0 \int_S \frac{\partial \mathbf{E}}{\partial t} \cdot \mathrm{d} \mathbf{A}]

          


          [image: \mathbf{l}] is the edge of the open surface A (any surface with the curve [image: \mathbf{l}] as its edge will do), and Iencircled is the current encircled by the curve [image: \mathbf{l}] (the current through any surface is defined by the equation: [image: \begin{matrix}I_{\mathrm{through}\ A} = \int_S \mathbf{J}\cdot \mathrm{d}\mathbf{A}\end{matrix}]). In some situations, this integral form of Ampere-Maxwell Law appears in:


          
            	[image: \oint_C \mathbf{B} \cdot \mathrm{d}\mathbf{l} = \mu_0 (I_\mathrm{enc} + I_\mathrm{d,enc})]

          


          for


          
            	[image: \varepsilon_0 \int_S \frac{\partial \mathbf{E}}{\partial t} \cdot \mathrm{d} \mathbf{A}]

          


          is sometimes called displacement current


          If the electric flux density does not vary rapidly, the second term on the right hand side (the displacement flux) is negligible, and the equation reduces to Ampere's law.


          


          Maxwell's equations in CGS units


          The above equations are given in the International System of Units, or SI for short. In a related unit system, called cgs (short for centimeter-gram-second), the equations take the following form:


          
            	[image:  \nabla \cdot \mathbf{E} = 4\pi\rho]

          


          
            	[image:  \nabla \cdot \mathbf{B} = 0]

          


          
            	[image:  \nabla \times \mathbf{E} = -\frac{1}{c} \frac{\partial \mathbf{B}} {\partial t}]

          


          
            	[image:  \nabla \times \mathbf{B} = \frac{1}{c} \frac{\partial \mathbf{E}} {\partial t} + \frac{4\pi}{c} \mathbf{J}]

          


          Where c is the speed of light in a vacuum. For the electromagnetic field in a vacuum, the equations become:


          
            	[image: \nabla \cdot \mathbf{E} = 0]

          


          
            	[image: \nabla \cdot \mathbf{B} = 0]

          


          
            	[image: \nabla \times \mathbf{E} = -\frac{1}{c} \frac{\partial \mathbf{B}} {\partial t}]

          


          
            	[image: \nabla \times \mathbf{B} = \frac{1}{c} \frac{\partial \mathbf{E}}{\partial t} ]

          


          In this system of units the relation between magnetic induction, magnetic field and total magnetization take the form:


          
            	[image: \mathbf{B} = \mathbf{H} + 4\pi\mathbf{M}]

          


          With the linear approximation:


          
            	[image: \mathbf{B} = (\ 1 + 4\pi\chi_m\ )\mathbf{H}]

          


          m for vacuum is zero and therefore:


          
            	[image: \mathbf{B} = \mathbf{H} ]

          


          and in the ferro or ferri magnetic materials where m is much bigger than 1:


          
            	[image:  \mathbf{B} = 4\pi\chi_m\mathbf{H} ]

          


          The force exerted upon a charged particle by the electric field and magnetic field is given by the Lorentz force equation:


          
            	[image: \mathbf{F} = q \left(\mathbf{E} + \frac{\mathbf{v}}{c} \times \mathbf{B}\right),]

          


          where [image:  q \ ] is the charge on the particle and [image:  \mathbf{v} \ ] is the particle velocity. This is slightly different from the SI-unit expression above. For example, here the magnetic field [image:  \mathbf{B} \ ] has the same units as the electric field [image:  \mathbf{E} \ ].


          


          Formulation of Maxwell's equations in special relativity


          In special relativity, in order to more clearly express the fact that Maxwell's equations (in vacuum) take the same form in any inertial coordinate system, the vacuum Maxwell's equations are written in terms of four-vectors and tensors in the "manifestly covariant" form (cgs units):


          
            	[image:  {4 \pi \over c }J^{\beta} = {\partial F^{\alpha\beta} \over {\partial x^{\alpha}} } \ \stackrel{\mathrm{def}}{=}\ \partial_{\alpha} F^{\alpha\beta} \ \stackrel{\mathrm{def}}{=}\ {F^{\alpha\beta}}_{,\alpha} \,\!],

          


          and


          
            	[image: 0 = \partial_{\gamma} F_{\alpha\beta} + \partial_{\beta} F_{\gamma\alpha} + \partial_{\alpha} F_{\beta\gamma} \ \stackrel{\mathrm{def}}{=}\ {F_{\alpha\beta}}_{,\gamma} + {F_{\gamma\alpha}}_{,\beta} +{F_{\beta\gamma}}_{,\alpha} \ \stackrel{\mathrm{def}}{=}\ \epsilon_{\delta\alpha\beta\gamma} {F^{\beta\gamma}}_{,\alpha} ]

          


          where [image: \, J^{\alpha}] is the 4-current, [image: \, F^{\alpha\beta}] is the field strength tensor, [image: \, \epsilon_{\alpha\beta\gamma\delta}] is the Levi-Civita symbol, and


          
            	[image:  { \partial \over { \partial x^{\alpha} } } \ \stackrel{\mathrm{def}}{=}\ \partial_{\alpha} \ \stackrel{\mathrm{def}}{=}\ {}_{,\alpha} \ \stackrel{\mathrm{def}}{=}\ \left(\frac{\partial}{\partial ct}, \nabla\right)]

          


          is the 4-gradient. Repeated indices are summed over according to Einstein summation convention. We have displayed the results in several common notations.


          The first tensor equation is an expression of the two inhomogeneous Maxwell's equations, Gauss' law and Ampere's law with Maxwell's correction. The second equation is an expression of the homogenous equations, Faraday's law of induction and the absence of magnetic monopoles.


          


          Maxwell's equations in terms of differential forms


          In a vacuum, where  and  are constant everywhere, Maxwell's equations simplify considerably once the language of differential geometry and differential forms is used. The electric and magnetic fields are now jointly described by a 2-form F in a 4-dimensional spacetime manifold. Maxwell's equations then reduce to the Bianchi identity


          
            	[image: \mathrm{d}\bold{F}=0]

          


          where d denotes the exterior derivative - a differential operator acting on forms - and the source equation


          
            	[image: \mathrm{d} * {\bold{F}}=\bold{J}]

          


          where the (dual) Hodge star operator * is a linear transformation from the space of 2 forms to the space of 4-2 forms defined by the metric in Minkowski space (or in four dimensions by its conformal class), and the fields are in natural units where 1 / 40 = 1. Here, the 3-form J is called the "electric current" or " current (3-)form" satisfying the continuity equation


          
            	[image: \mathrm{d}{\bold{J}}=0]

          


          As the exterior derivative is defined on any manifold, this formulation of electromagnetism works for any 4-dimensional oriented manifold with a Lorentz metric, e.g. on the curved space-time of general relativity.


          In a linear, macroscopic theory, the influence of matter on the electromagnetic field is described through more general linear transformation in the space of 2-forms. We call


          
            	[image:  C:\Lambda^2\ni\bold{F}\mapsto \bold{G}\in\Lambda^{(4-2)}]

          


          the constitutive transformation. The role of this transformation is comparable to the Hodge duality transformation. The Maxwell equations in the presence of matter then become:


          
            	[image:  \mathrm{d}\bold{F} = 0]


            	[image:  \mathrm{d}\bold{G} = \bold{J}]

          


          where the current 3-form J still satisfies the continuity equation dJ= 0.


          When the fields are expressed as linear combinations (of exterior products) of basis forms [image: \bold{\theta}^p],


          
            	[image:  \bold{F} = F_{pq}\bold{\theta}^p\wedge\bold{\theta}^q].

          


          the constitutive relation takes the form


          
            	[image:  G_{pq} = C_{pq}^{mn}F_{mn}]

          


          where the field coefficient functions are antisymmetric in the indices and the constitutive coefficients are antisymmetric in the corresponding pairs. The Hodge duality transformation leading to the vacuum equations discussed above are obtained by taking


          
            	[image:  C_{pq}^{mn} = g^{ma}g^{nb} \epsilon_{abpq} \sqrt{-g} ]

          


          which up to scaling is the only invariant tensor of this type that can be defined with the metric.


          In this formulation, electromagnetism generalises immediately to any 4 dimensional oriented manifold or with small adaptations any manifold, requiring not even a metric. Thus the expression of Maxwell's equations in terms of differential forms leads to a further notational simplification. Whereas Maxwell's Equations could be written as two tensor equations instead of eight scalar equations, from which the propagation of electromagnetic disturbances and the continuity equation could be derived with a little effort, using differential forms leads to an even simpler derivation of these results. The price one pays for this simplification, however, is a need for knowledge of more technical mathematics.


          


          Conceptual insight from this formulation


          On the conceptual side, from a point of view of physics, this shows that the second and third Maxwell equations should be grouped together, be called the homogeneous ones, and be seen as geometric identities expressing nothing else that the field F derives from a more "fundamental" potential A, while the first and last one should be seen as the dynamical equations of motion, obtained via the Lagrangian principle of least action, from the "interaction term" A J (introduced through gauge covariant derivatives), coupling the field to matter.


          Often, the time derivative in the third law motivates calling this equation "dynamical", which is somewhat misleading; in the sense of the preceding analysis, this is rather an artifact of breaking relativistic covariance by choosing a preferred time direction. To have physical degrees of freedom propagated by these field equations, one must include a kinetic term F *F for A; and take into account the non-physical degrees of freedom which can be removed by gauge transformation AA' = A-d: see also gauge fixing and Fadeev-Popov ghosts.


          


          The original eight Maxwell's Equations


          In Part III of A Dynamical Theory of the Electromagnetic Field which is entitled "GENERAL EQUATIONS OF THE ELECTROMAGNETIC FIELD" (page 480 of the article and page 2 of the pdf link), Maxwell formulated eight equations labelled A to H. These eight equations were to become known as Maxwell's equations. Nowadays however, references to Maxwell's equations invariably refer to the Heaviside versions. Heaviside's versions of Maxwell's equations actually only contain one of the original eight, i.e. equation G Gauss's Law. Another of Heaviside's four equations is an amalgamation of Maxwell's Law of Total Currents (equation A) with Ampre's Circuital Law (equation C). This amalgamation, which Maxwell himself had actually originally made at equation (112) in his 1861 paper " On Physical Lines of Force", is the one that modifies Ampre's Circuital Law to include Maxwell's Displacement current.


          The eight original Maxwell's equations will now be listed in modern vector notation,


          (A) The Law of Total Currents


          
            	[image: \mathbf{J}_{tot} = \mathbf{J} + \frac{\partial\mathbf{D}}{\partial t}]

          


          (B) Definition of the Magnetic Vector Potential


          
            	[image: \mu \mathbf{H} = \nabla \times \mathbf{A}]

          


          (C) Ampre's Circuital Law


          
            	[image: \nabla \times \mathbf{H} = \mathbf{J}_{tot}]

          


          (D) The Lorentz Force. Electric fields created by convection, induction, and by charges.


          
            	[image: \mathbf{E} = \mu \mathbf{v} \times \mathbf{H} - \frac{\partial\mathbf{A}}{\partial t}-\nabla \phi ]

          


          (E) The Electric Elasticity Equation


          
            	[image: \mathbf{E} = \frac{1}{\epsilon} \mathbf{D}]

          


          (F) Ohm's Law


          
            	[image: \mathbf{E} = \frac{1}{\sigma} \mathbf{J}]

          


          (G) Gauss's Law


          
            	[image: \nabla \cdot \mathbf{D} = \rho]

          


          (H) Equation of Continuity of Charge


          
            	[image: \nabla \cdot \mathbf{J} = -\frac{\partial\rho}{\partial t}]

          


          Notation


          
            	[image: \mathbf{H}] is the magnetic field, which Maxwell called the "magnetic intensity".


            	[image: \mathbf{J}] is the electric current density (with [image: \mathbf{J}_{tot}] being the total current including displacement current).


            	[image: \mathbf{D}] is the displacement field (called the "electric displacement" by Maxwell).


            	 is the free charge density (called the "quantity of free electricity" by Maxwell).


            	[image: \mathbf{A}] is the magnetic vector potential (called the "angular impulse" by Maxwell).


            	[image: \mathbf{E}] is the electric field (called the "electromotive force" by Maxwell, not to be confused with the scalar quantity that is now called electromotive force).


            	 is the electric potential (which Maxwell also called "electric potential").


            	 is the electrical conductivity (Maxwell called the inverse of conductivity the "specific resistance", what is now called the resistivity).

          


          Maxwell did not consider completely general materials; his initial formulation used linear, isotropic, nondispersive permittivity  and permeability , although he also discussed the possibility of anisotropic materials.


          It is of particular interest to note that Maxwell includes a [image: \mu \mathbf{v} \times \mathbf{H}] term in his expression for the "electromotive force" at equation D , which corresponds to the magnetic force per unit charge on a moving conductor with velocity [image: \mathbf{v}]. This means that equation D is effectively the Lorentz force. This equation first appeared at equation (77) in Maxwell's 1861 paper " On Physical Lines of Force" quite some time before Lorentz thought of it. Nowadays, the Lorentz force sits alongside Maxwell's Equations as an additional electromagnetic equation that is not included as part of the set.


          When Maxwell derives the electromagnetic wave equation in his 1864 paper, he uses equation D as opposed to using Faraday's law of electromagnetic induction as in modern textbooks. Maxwell however drops the [image: \mu \mathbf{v} \times \mathbf{H}] term from equation D when he is deriving the electromagnetic wave equation, and he considers the situation only from the rest frame.


          


          Classical electrodynamics as the curvature of a line bundle


          An elegant and intuitive way to formulate Maxwell's equations is to use complex line bundles or principal bundles with fibre U(1). The connection [image: \nabla] on the line bundle has a curvature [image: \bold{F} = \nabla^2] which is a two form that automatically satisfies [image:  \mathrm{d}\bold{F} = 0 ] and can be interpreted as a field strength. If the line bundle is trivial with flat reference connection d we can write [image: \nabla = \mathrm{d}+\bold{A}] and F = d A with A the 1-form composed of the electric potential and the magnetic vector potential.


          In quantum mechanics, the connection itself is used to define the dynamics of the system. This formulation allows a natural description of the Aharonov-Bohm effect. In this experiment, a static magnetic field runs through a long super conducting tube. Because of the Meissner effect the superconductor perfectly shields off the magnetic field so the magnetic field strength is zero outside of the tube. Since there is no electric field either, the Maxwell tensor F = 0 in the space time region outside the tube, during the experiment. This means by definition that the connection [image: \nabla] is flat there. However the connection depends on the magnetic field through the tube since the holonomy along a non contractible curve encircling the super conducting tube is the magnetic flux through the tube in the proper units. This can be detected quantum mechanically with a double split electron diffraction experiment on an electron wave traveling around the tube. The holonomy corresponds to an extra phase shift, which leads to a shift in the diffraction pattern. (See Michael Murray, Line Bundles, 2002 (PDF web link) for a simple mathematical review of this formulation. See also R. Bott, On some recent interactions between mathematics and physics, Canadian Mathematical Bulletin, 28 (1985) )no. 2 pp 129-164.)


          


          Links to relativity


          In the late 19th century, because of the appearance of a velocity,


          
            	[image: c=\frac{1}{\sqrt{\varepsilon_0\mu_0}}]

          


          in the equations, Maxwell's equations were only thought to express electromagnetism in the rest frame of the luminiferous aether (the postulated medium for light, whose interpretation was considerably debated). The symbols represent the permittivity and permeability of free space. When the Michelson-Morley experiment, conducted by Edward Morley and Albert Abraham Michelson, produced a null result for the change of the velocity of light due to the Earth's motion through the hypothesized ether, however, alternative explanations were sought by George FitzGerald, Joseph Larmor and Hendrik Lorentz. Both Larmor (1897) and Lorentz (1899, 1904) derived the Lorentz transformation (so named by Henri Poincar) as one under which Maxwell's equations were invariant. Poincar (1900) analysed the coordination of moving clocks by exchanging light signals. He also established the group property of the Lorentz transformation (Poincar 1905). This culminated in Einstein's theory of special relativity, which postulated the absence of any absolute rest frame, dismissed the aether as unnecessary, and established the invariance of Maxwell's equations in all inertial frames of reference.


          The electromagnetic field equations have an intimate link with special relativity: the magnetic field equations can be derived from consideration of the transformation of the electric field equations under relativistic transformations at low velocities. Einstein motivated the special theory by noting that a description of a conductor moving with respect to a magnet must generate a consistent set of fields irrespective of whether the frame is the magnet frame or the conductor frame.


          In relativity, the equations are written in an even more compact, "manifestly covariant" form, in terms of the rank-2 antisymmetric field-strength 4- tensor that unifies the electric and magnetic fields into a single object.


          Kaluza and Klein showed in the 1920s that Maxwell's equations can be derived by extending general relativity into five dimensions. This strategy of using higher dimensions to unify different forces is an active area of research in particle physics.


          


          Maxwell's equations in curved spacetime


          


          Traditional formulation


          Matter and energy generate curvature in spacetime. This is the subject of general relativity. Curvature of spacetime affects electrodynamics. An electromagnetic field having energy and momentum will also generate curvature in spacetime. Maxwell's equations in curved spacetime can be obtained by replacing the derivatives in the equations in flat spacetime with covariant derivatives. (Whether this is the appropriate generalization requires separate investigation.) The sourced and source-free equations become (cgs units):
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          and
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          Here,
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          is a Christoffel symbol that characterizes the curvature of spacetime and D is the covariant derivative.


          


          Formulation in terms of differential forms


          The above formulation is related to the differential form formulation of the Maxwell equations as follows. We have implicitly chosen local coordinates x and therefore have a basis of 1-forms d x in every point of the open set where the coordinates are defined. Using this basis we have:


          
            	The field form
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            	The current form
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            	the Bianchi identity
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            	the source equation
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            	the continuity equation
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          Here g is as usual the determinant of the metric tensor g.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Maxwell%27s_equations"
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          The Maya civilization is a Mesoamerican civilization, noted for the only known fully developed written language of the pre-Columbian Americas, as well as its spectacular art, monumental architecture, and sophisticated mathematical and astronomical systems. Initially established during the Preclassic period, many of these reached their apogee of development during the Classic period (c. 250 CE to 900 CE), and continued throughout the Postclassic period until the arrival of the Spanish. At its peak, it was one of the most densely populated and culturally dynamic societies in the world.


          The Maya civilization shares many features with other Mesoamerican civilizations due to the high degree of interaction and cultural diffusion that characterized the region. Advances such as writing, epigraphy, and the calendar did not originate with the Maya; however, their civilization fully developed them. Maya influence can be detected as far as central Mexico, more than 1000 km (625 miles) from the Maya area. Many outside influences are found in Maya art and architecture, which are thought to result from trade and cultural exchange rather than direct external conquest. The Maya peoples never disappeared, neither at the time of the Classic period decline nor with the arrival of the Spanish conquistadores and the subsequent Spanish colonization of the Americas. Today, the Maya and their descendants form sizable populations throughout the Maya area and maintain a distinctive set of traditions and beliefs that are the result of the merger of pre-Columbian and post-Conquest ideologies (and structured by the almost total adoption of Roman Catholicism). Many different Mayan languages continue to be spoken as primary languages today; the Rabinal Ach, a play written in the Achi' language, was declared a Masterpiece of the Oral and Intangible Heritage of Humanity by UNESCO in 2005.


          


          Geographical position
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          The geographic extent of the Maya civilization, known as the Maya area, extended throughout the southern Mexican states of Chiapas, Tabasco, and the Yucatn Peninsula states of Quintana Roo, Campeche and Yucatn. The Maya area also extended throughout the northern Central American region, including the present-day nations of Guatemala, Belize, El Salvador and western Honduras.


          As the largest sub-region in Mesoamerica, it encompassed a vast and varied landscape, from the mountainous regions of the Sierra Madre to the semi-arid plains of northern Yucatn. Climate in the Maya region can vary tremendously, as the low-lying areas are particularly susceptible to the hurricanes and tropical storms that frequent the Caribbean.


          The Maya area is generally divided into three loosely defined zones: the southern Maya highlands, the southern (or central) Maya lowlands, and the northern Maya lowlands. The southern Maya highlands include all of elevated terrain in Guatemala and the Chiapas highlands. The southern lowlands lie just north of the highlands, and incorporate the Petn of the Mexican states of Campeche and Quintana Roo and northern Guatemala, Belize and El Salvador. The northern lowlands cover the remainder of the Yucatn Peninsula, including the Puuc hills.


          


          History


          


          Preclassic


          While the Maya area was initially inhabited around the 10th millennium BCE, the first clearly Maya settlements were established in approximately 1800 BCE in Soconusco region of the Pacific Coast. This point in time, known as the Early Preclassic, was characterized by sedentary communities and the introduction of pottery and fired clay figurines.


          Archaeological evidence suggests the construction of ceremonial architecture in Maya area by approximately 1000 BCE. The earliest configurations of such architecture consist of simple burial mounds, which would be the precursors to the stepped pyramids subsequently erected in the Late Preclassic. Prominent Middle and Late Preclassic settlement zones are located in the southern Maya lowlands, specifically in the Mirador and Petn Basins. Important sites in the southern Maya lowlands include Nakbe, El Mirador, Cival, and San Bartolo. In the Guatemalan Highlands Kaminal Juy emerges around 800 BCE. For many centuries it controlled the Jade and Obsidian sources for the Petn and Pacific Lowlands. The important early sites of Izapa, Takalik Abaj and Chocol at around 600 BCE were the main producers of Cacao. Mid-sized Maya communities also began to develop in the northern Maya lowlands during the Middle and Late Preclassic, though these lacked the size, scale, and influence of the large centers of the southern lowlands. Two important Preclassic northern sites include Komchen and Dzibilchaltun.


          There is some disagreement about the boundaries which differentiate the physical and cultural extent of the early Maya and neighboring Preclassic Mesoamerican civilizations, such as the Olmec culture of the Tabasco lowlands and the Mixe-Zoque and Zapotecspeaking peoples of Chiapas and southern Oaxaca, respectively. Many of the earliest significant inscriptions and buildings appeared in this overlapping zone, and evidence suggests that these cultures and the formative Maya influenced one another. Takalik Abaj in the Pacific slopes of Guatemala, is the only site where Olmec and then Maya features, have been found.


          


          Classic
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          The Classic period (c. 250 CE 900 CE) witnessed the peak of large-scale construction and urbanism, the recording of monumental inscriptions, and a period of significant intellectual and artistic development, particularly in the southern lowland regions. They developed an agriculturally intensive, city-centered empire consisting of numerous independent city-states. This includes the well-known cities of Tikal, Palenque, Copn and Calakmul, but also the lesser known Dos Pilas, Uaxactun, Altun Ha, and Bonampak, among others. The Early Classic settlement distribution in the northern Maya lowlands is not as clearly known as the southern zone, but does include a number of population centers, such as Oxkintok, Chunchucmil, and the early occupation of Uxmal.


          The most notable monuments are the stepped pyramids they built in their religious centers and the accompanying palaces of their rulers. The palace at Cancuen is the largest in the Maya area, though the site, interestingly, lacks pyramids. Other important archaeological remains include the carved stone slabs usually called stelae (the Maya called them tetun, or "tree-stones"), which depict rulers along with hieroglyphic texts describing their genealogy, military victories, and other accomplishments.


          The Maya participated in long distance trade with many of the other Mesoamerican cultures, including Teotihuacan, the Zapotec and other groups in central and gulf-coast Mexico, as well as with more distant, non-Mesoamerican groups. For example the Tainos in the caribbean, also archaeologists found gold from Panama in the Sacred Cenote of Chichen Itza. Important trade goods included cacao, salt, sea shells, jade and obsidian.


          


          The Maya collapse


          For reasons that are still debated, the Maya centers of the southern lowlands went into decline during the 8th and 9th centuries and were abandoned shortly thereafter. This decline was coupled with a cessation of monumental inscriptions and large-scale architectural construction. Although there is no universally accepted theory to explain this collapse, current theories fall into two categories: non-ecological and ecological.


          Non-ecological theories of Maya decline are divided into several subcategories, such as overpopulation, foreign invasion, peasant revolt, and the collapse of key trade routes. Ecological hypotheses include environmental disaster, epidemic disease, and climate change. There is evidence that the Maya population exceeded carrying capacity of the environment including exhaustion of agricultural potential and overhunting of megafauna. Some scholars have recently theorized that an intense 200 year drought led to the collapse of Maya civilization. The drought theory originated from research performed by physical scientists studying lake beds, ancient pollen, and other data, not from the archaeological community.


          


          Postclassic period


          During the succeeding Postclassic period (from the 10th to the early 16th century), development in the northern centers persisted, characterized by an increasing diversity of external influences. The Maya cities of the northern lowlands in Yucatn continued to flourish for centuries more; some of the important sites in this era were Chichen Itza, Uxmal, Edzn, and Coba. After the decline of the ruling dynasties of Chichen and Uxmal, Mayapan ruled all of Yucatn until a revolt in 1450. (This city's name may be the source of the word "Maya", which had a more geographically restricted meaning in Yucatec and colonial Spanish and only grew to its current meaning in the 19th and 20th centuries). The area then degenerated into competing city-states until the Yucatn was conquered by the Spanish.


          The Itza Maya, Ko'woj, and Yalain groups of Central Peten survived the "Classic Period Collapse" in small numbers and by 1250 reconstituted themselves to form competing city-states. The Itza maintained their capital at Tayasal (also known as Noh Petn), an archaeological site thought to underlay the modern city of Flores, Guatemala on Lake Petn Itz. It ruled over an area extending across the Peten Lakes region, encompassing the community of Eckixil on Lake Quexil. The Ko'woj had their capital at Zacpeten. Postclassic Maya states also continued to survive in the southern highlands. One of the Maya kingdoms in this area, the K'iche', is responsible for the best-known Maya work of historiography and mythology, the Popol Vuh.


          


          Colonial Period


          Shortly after their first expeditions to the region, the Spanish initiated a number of attempts to subjugate the Maya and establish a colonial presence in the Maya territories of the Yucatn Peninsula and the Guatemalan highlands. This campaign, sometimes termed "The Spanish Conquest of Yucatn," would prove to be a lengthy and dangerous exercise for the conquistadores from the outset, and it would take some 170 years before the Spanish established substantive control over all Maya lands.


          Unlike the Spanish campaigns against the Aztec and Inca Empires, there was no single Maya political centre which once overthrown would hasten the end of collective resistance from the indigenous peoples. Instead, the conquistador forces needed to subdue the numerous independent Maya polities almost one by one, many of which kept up a fierce resistance. Most of the conquistadores were motivated by the prospects of the great wealth to be had from the seizure of precious metal resources such as gold or silver; however, the Maya lands themselves were poor in these resources. This would become another factor in forestalling Spanish designs of conquest, as they instead were initially attracted to the reports of great riches in central Mexico or Peru.


          The last Maya states, the Itza polity of Tayasal and the Ko'woj city of Zacpeten, were continuously occupied and remained independent of the Spanish until late in the 17th century. They were finally subdued by the Spanish in 1697.


          


          Political structures


          A typical Classic Maya polity was a small hierarchical state (ajawil, ajawlel, or ajawlil) headed by a hereditary ruler known as an ajaw (later kuhul ajaw). Such kingdoms were usually no more than a capital city with its neighbourhood and several lesser towns, although there were greater kingdoms, which controlled larger territories and extended patronage over smaller polities.


          Each kingdom had a name that did not necessarily correspond to any locality within its territory. Its identity was that of a political unit associated with a particular ruling dynasty. For instance, the archaeological site of Naranjo was the capital of the kingdom of Saal. The land (chan chen) of the kingdom and its capital were called Wakabnal or Maxam and were part of a larger geographical entity known as Huk Tsuk. Interestingly, despite constant warfare and eventual shifts in regional power, most kingdoms never disappeared from the political landscape until the collapse of the whole system in the 9th century CE. In this respect, Classic Maya kingdoms are highly similar to late Post Classic polities encountered by the Spaniards in Yucatn and Central Mexico: some polities could be subordinated to hegemonic rulers through conquests or dynastic unions and yet even then they persisted as distinct entities.


          Mayanists have been increasingly accepting a "court paradigm" of Classic Maya societies which puts the emphasis on the centrality of the royal household and especially the person of the king. This approach focuses on Maya monumental spaces as the embodiment of the diverse activities of the royal household. It considers the role of places and spaces (including dwellings of royalty and nobles, throne rooms, temples, halls and plazas for public ceremonies) in establishing power and social hierarchy, and also in projecting aesthetic and moral values to define the wider social realm.


          Spanish sources invariably describe even the largest Maya settlements as dispersed collections of dwellings grouped around the temples and palaces of the ruling dynasty and lesser nobles. None of the Classic Maya cities shows evidence of economic specialization and commerce of the scale of Mexican Tenochtitlan. Instead, Maya cities could be seen as enormous royal households, the locales of the administrative and ritual activities of the royal court. They were the places where privileged nobles could approach the holy ruler, where aesthetic values of the high culture were formulated and disseminated, where aesthetic items were consumed. They were the self-proclaimed centers and the sources of social, moral, and cosmic order. The fall of a royal court as in the well-documented cases of Piedras Negras or Copan would cause the inevitable "death" of the associated settlement.


          


          Art
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          Many consider Maya art of their Classic Era (c. 250 CE to 900 CE) to be the most sophisticated and beautiful of the ancient New World. The carvings and the reliefs made of stucco at Palenque and the statuary of Copn are especially fine, showing a grace and accurate observation of the human form that reminded early archaeologists of Classical civilizations of the Old World, hence the name bestowed on this era. We have only hints of the advanced painting of the classic Maya; mostly what have survived are funerary pottery and other Maya ceramics, and a building at Bonampak holds ancient murals that survived by serendipity. A beautiful turquoise blue colour that has survived through the centuries due to its unique chemical characteristics is known as Maya Blue or Azul maya, and it is present in Bonampak, Tajn Cacaxtla, Jaina, and even in some Colonial Convents. The use of Maya Blue survived until the 16th century when the technique was lost. Some Pre Classic murals have been recently discovered at San Bartolo, and are by far the finest in style and iconography, regarded as the Sistine Chapel of the Maya. With the decipherment of the Maya script it was discovered that the Maya were one of the few civilizations where artists attached their name to their work.



          


          Architecture


          As unique and spectacular as Greek or Roman architecture, Maya architecture spans many thousands of years; yet, often the most dramatic and easily recognizable as Maya are the fantastic stepped pyramids from the Terminal Pre-classic period and beyond.


          There are also cave sites that are important to the Maya. These cave sites include Jolja Cave, the cave site at Naj Tunich, the Candelaria Caves, and the Cave of the Witch. There are also cave- origin myths among the Maya. Some cave sites are still used by the modern Maya in the Chiapas highlands.


          It has been suggested that, in conjunction to the Maya Long Count Calendar, every fifty-two years, or cycle, temples and pyramids were remodeled and rebuilt. It appears now that the rebuilding process was often instigated by a new ruler or for political matters, as opposed to matching the calendar cycle. However, the process of rebuilding on top of old structures is indeed a common one. Most notably, the North Acropolis at Tikal seems to be the sum total of 1,500 years of architectural modifications. In Tikal and Yaxh, there are the Twin Pyramid complexes (7 in Tikal and 1 in Yaxh, that commemorate the end of a Baktn


          Through observation of the numerous consistent elements and stylistic distinctions, remnants of Maya architecture have become an important key to understanding the evolution of their ancient civilization.


          


          Urban design
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          As Maya cities spread throughout the varied geography of Mesoamerica, site planning appears to have been minimal. Maya architecture tended to integrate a great degree of natural features, and their cities were built somewhat haphazardly as dictated by the topography of each independent location. For instance, some cities on the flat limestone plains of the northern Yucatn grew into great sprawling municipalities, while others built in the hills of Usumacinta utilized the natural loft of the topography to raise their towers and temples to impressive heights. However, some semblance of order, as required by any large city, still prevailed.


          Classic Era Maya urban design could easily be described as the division of space by great monuments and causeways. Open public plazas were the gathering places for people and the focus of urban design, while interior space was entirely secondary. Only in the Late Post-Classic era did the great Maya cities develop into more fortress-like defensive structures that lacked, for the most part, the large and numerous plazas of the Classic.


          At the onset of large-scale construction during the Classic Era, a predetermined axis was typically established in a cardinal direction. Depending on the location of natural resources such as fresh-water wells, or cenotes, the city grew by using sacbeob (causeways) to connect great plazas with the numerous platforms that created the sub-structure for nearly all Maya buildings. As more structures were added and existing structures re-built or remodeled, the great Maya cities seemed to take on an almost random identity that contrasted sharply with other great Mesoamerican cities such as Teotihuacan and its rigid grid-like construction.
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          At the heart of the Maya city were large plazas surrounded by the most important governmental and religious buildings, such as the royal acropolis, great pyramid temples and occasionally ball-courts. Though city layouts evolved as nature dictated, careful attention was placed on the directional orientation of temples and observatories so that they were constructed in accordance with Maya interpretation of the orbits of the heavenly bodies. Immediately outside of this ritual centre were the structures of lesser nobles, smaller temples, and individual shrines; the less sacred and less important structures had a greater degree of privacy. Outside of the constantly evolving urban core were the less permanent and more modest homes of the common people.


          


          Building materials


          A surprising aspect of the great Maya structures is their lack of many advanced technologies seemingly necessary for such constructions. Lacking draft animals necessary for wheel-based modes of transportation, metal tools and even pulleys, Maya architecture required abundant manpower. Yet, beyond this enormous requirement, the remaining materials seem to have been readily available. All stone for Maya structures appears to have been taken from local quarries. They most often used limestone which remained pliable enough to be worked with stone tools while being quarried and only hardened once removed from its bed. In addition to the structural use of limestone, much of their mortar consisted of crushed, burnt and mixed limestone that mimicked the properties of cement and was used as widely for stucco finishing as it was for mortar. Later improvements in quarrying techniques reduced the necessity for this limestone-stucco as the stones began to fit quite perfectly, yet it remained a crucial element in some post and lintel roofs. In the case of the common Maya houses, wooden poles, adobe and thatch were the primary materials; however, instances of what appear to be common houses of limestone have been discovered as well. Also notable throughout Maya architecture is the corbel arch (also known as a "false arch"), whose limitations kept their structures generally weighty rather than airy.


          


          Notable constructions


          
            	Ceremonial platforms were commonly limestone platforms of typically less than four meters in height where public ceremonies and religious rites were performed. Constructed in the fashion of a typical foundation platform, these were often accented by carved figures, altars and perhaps tzompantli, a stake used to display the heads of victims or defeated Mesoamerican ballgame opponents.


            	Palaces were large and often highly decorated, and usually sat close to the centre of a city and housed the population's elite. Any exceedingly large royal palace, or one consisting of many chambers on different levels might be referred to as an acropolis. However, often these were one-story and consisted of many small chambers and typically at least one interior courtyard; these structures appear to take into account the needed functionality required of a residence, as well as the decoration required for their inhabitants stature.


            	E-Groups are specific structural configurations present at a number of centers in the Maya area. These complexes are oriented and aligned according to specific astronomical events (primarily the suns solstices and equinoxes) and are thought to have been observatories. These structures are usually accompanied by iconographic reliefs that tie astronomical observation into general Maya mythology. The structural complex is named for Group E at Uaxactun, the first documented in Mesoamerica.
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            	Pyramids and temples. Often the most important religious temples sat atop the towering Maya pyramids, presumably as the closest place to the heavens. While recent discoveries point toward the extensive use of pyramids as tombs, the temples themselves seem to rarely, if ever, contain burials. Residing atop the pyramids, some of over two-hundred feet, such as that at El Mirador, the temples were impressive and decorated structures themselves. Commonly topped with a roof comb, or superficial grandiose wall, these temples might have served as a type of propaganda. As they were often the only structure in a Maya city to exceed the height of the surrounding jungle, the roof combs atop the temples were often carved with representations of rulers that could be seen from vast distances.


            	Observatories. The Maya were keen astronomers and had mapped out the phases of celestial objects, especially the Moon and Venus. Many temples have doorways and other features aligning to celestial events. Round temples, often dedicated to Kukulcan, are perhaps those most often described as "observatories" by modern ruin tour-guides, but there is no evidence that they were so used exclusively, and temple pyramids of other shapes may well have been used for observation as well.


            	Ball courts. As an integral aspect of the Mesoamerican lifestyle, the courts for their ritual ball-game were constructed throughout the Maya realm and often on a grand scale. Enclosed on two sides by stepped ramps that led to ceremonial platforms or small temples, the ball court itself was of a capital "I" shape and could be found in all but the smallest of Maya cities.

          


          


          Writing and literacy


          


          Writing system


          The Maya writing system (often called hieroglyphs from a superficial resemblance to the Ancient Egyptian writing) was a combination of phonetic symbols and logograms. It is most often classified as a logographic or (more properly) a logosyllabic writing system, in which syllabic signs play a significant role. It is the only writing system of the Pre-Columbian New World which is known to completely represent the spoken language of its community. In total, the script has more than a thousand different glyphs, although a few are variations of the same sign or meaning, and many appear only rarely or are confined to particular localities. At any one time, no more than around 500 glyphs were in use, some 200 of which (including variations) had a phonetic or syllabic interpretation.


          The earliest inscriptions in an identifiably-Maya script date back to 200300 BC. However, this is preceded by several other writing systems which had developed in Mesoamerica, most notably that of the Zapotecs, and (following the 2006 publication of research on the recently-discovered Cascajal Block), the Olmecs. There is a pre-Maya writing known as " Epi-Olmec script" (post Olmec) which some researchers believe may represent a transitional script between Olmec and Maya writing, but the relationships between these remain unclear and the matter is unsettled. On January 5, 2006, National Geographic published the findings of Maya writings that could be as old as 400 BCE, suggesting that the Maya writing system is nearly as old as the oldest Mesoamerican writing known at that time, Zapotec. In the succeeding centuries the Maya developed their script into a form which was far more complete and complex than any other that has yet been found in the Americas.


          Since its inception, the Maya script was in use up to the arrival of the Europeans, peaking during the Maya Classical Period (c. 200 to 900). Although many Maya centers went into decline (or were completely abandoned) during or after this period, the skill and knowledge of Maya writing persisted amongst segments of the population, and the early Spanish conquistadors knew of individuals who could still read and write the script. Unfortunately, the Spanish displayed little interest in it, and as a result of the dire impacts the conquest had on Maya societies, the knowledge was subsequently lost, probably within only a few generations.


          At a rough estimate, in excess of 10,000 individual texts have so far been recovered, mostly inscribed on stone monuments, lintels, stelae and ceramic pottery. The Maya also produced texts painted on a form of paper manufactured from processed tree-bark, in particular from several species of strangler fig trees such as Ficus cotinifolia and Ficus padifolia. This paper, common throughout Mesoamerica and generally now known by its Nahuatl-language name amatl, was typically bound as a single continuous sheet that was folded into pages of equal width, concertina-style, to produce a codex (book) that could be written on both sides. Shortly after the conquest, all of the codices which could be found were ordered to be burnt and destroyed by zealous Spanish priests, notably Bishop Diego de Landa. Only three reasonably intact examples of Maya codices are known to have survived through to the present day. These are now known as the Madrid, Dresden, and Paris codices. A few pages survive from a fourth, the Grolier codex, whose authenticity is sometimes disputed, but mostly is held to be genuine. Further archaeology conducted at Maya sites often reveals other fragments, rectangular lumps of plaster and paint chips which formerly were codices; these tantalizing remains are, however, too severely damaged for any inscriptions to have survived, most of the organic material having decayed.


          The decipherment and recovery of the now-lost knowledge of Maya writing has been a long and laborious process. Some elements were first deciphered in the late 19th and early 20th century, mostly the parts having to do with numbers, the Maya calendar, and astronomy. Major breakthroughs came starting in the 1950s to 1970s, and accelerated rapidly thereafter. By the end of the 20th century, scholars were able to read the majority of Maya texts to a large extent, and recent field work continues to further illuminate the content.


          In reference to the few extant Maya writings, Michael D. Coe, a prominent linguist and epigrapher at Yale University stated:


          
            	"[O]ur knowledge of ancient Maya thought must represent only a tiny fraction of the whole picture, for of the thousands of books in which the full extent of their learning and ritual was recorded, only four have survived to modern times (as though all that posterity knew of ourselves were to be based upon three prayer books and 'Pilgrim's Progress')." (Michael D. Coe, The Maya, London: Thames and Hudson, 4th ed., 1987, p. 161.)

          


          Most surviving pre-Columbian Maya writing is from stelae and other stone inscriptions from Maya sites, many of which were already abandoned before the Spanish arrived. The inscriptions on the stelae mainly record the dynasties and wars of the sites' rulers. Also of note are the inscriptions that reveal information about the lives of ancient Maya women. Much of the remainder of Maya hieroglyphics has been found on funeral pottery, most of which describes the afterlife.


          


          Writing tools


          Although the archaeological record does not provide examples, Maya art shows that writing was done with brushes made with animal hair and quills. Codex-style writing was usually done in black ink with red highlights, giving rise to the Aztec name for the Maya territory as the "land of red and black".


          


          Scribes and Literacy


          Scribes held a prominent position in Maya courts. Maya art often depicts rulers with trappings indicating they were scribes or at least able to write, such as having pen bundles in their headdresses. Additionally, many rulers have been found in conjunction with writing tools such as shell or clay inkpots.


          Although the number of logograms and syllabic symbols required to fully write the language numbered in the hundreds, literacy was not necessarily widespread beyond the elite classes. Graffiti uncovered in various contexts, including on fired bricks, shows nonsensical attempts to imitate the writing system.


          


          Mathematics


          
            [image: Maya numerals]
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          In common with the other Mesoamerican civilizations, the Maya used a base 20 (vigesimal) and base 5 numbering system (see Maya numerals). Also, the preclassic Maya and their neighbors independently developed the concept of zero by 36 BC. Inscriptions show them on occasion working with sums up to the hundreds of millions and dates so large it would take several lines just to represent it. They produced extremely accurate astronomical observations; their charts of the movements of the moon and planets are equal or superior to those of any other civilization working from naked eye observation.


          In common with the other Mesoamerican civilizations, the Maya had measured the length of the solar year to a high degree of accuracy, far more accurate than that used in Europe as the basis of the Gregorian Calendar. They did not use this figure for the length of year in their calendar, however. The calendar they used was crude, being based on a year length of exactly 365 days, which means that the calendar falls out of step with the seasons by one day every four years. By comparison, the Julian calendar, used in Europe from Roman times until about the 16th Century, accumulated an error of only one day every 128 years. The modern Gregorian calendar is even more accurate, accumulating only a day's error in approximately 3257 years.


          


          Astronomy


          Uniquely, there is some evidence to suggest the Maya appear to be the only pre-telescopic civilization to demonstrate knowledge of the Orion Nebula as being fuzzy, i.e. not a stellar pin-point. The information which supports this theory comes from a folk tale that deals with the Orion constellation's area of the sky. Their traditional hearths include in their middle a smudge of glowing fire that corresponds with the Orion Nebula. This is a significant clue to support the idea that the Maya detected a diffuse area of the sky contrary to the pin points of stars before the telescope was invented. Many preclassic sites are oriented with the Pleiades and Eta Draconis, as seen in La Blanca, Ujuxte, Monte Alto, and Takalik Abaj.


          The Maya were very interested in zenial passages, the time when the sun passes directly overhead. The latitude of most of their cities being below the Tropic of Cancer, these zenial passages would occur twice a year equidistant from the solstice. To represent this position of the sun overhead, the Maya had a god named Diving God.


          The Dresden Codex contains the highest concentration of astronomical phenomena observations and calculations of any of the surviving texts (it appears that the data in this codex is primarily or exclusively of an astronomical nature). Examination and analysis of this codex reveals that Venus was the most important astronomical object to the Maya, even more important to them than the sun.


          


          Religion
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          Like the Aztec and Inca who came to power later, the Maya believed in a cyclical nature of time. The rituals and ceremonies were very closely associated with celestial/terrestrial cycles which they observed and inscribed as separate calendars. The Maya priest had the job of interpreting these cycles and giving a prophetic outlook on the future or past based on the number relations of all their calendars. They also had to determine if the "heavens" or celestial matters were appropriate for performing certain religious ceremonies.


          The Maya practiced human sacrifice. In some Maya rituals people were killed by having their arms and legs held while a priest cut the person's chest open and tore out his heart as an offering. This is depicted on ancient objects such as pictorial texts, known as codices (singular: codex). It is believed that children were often offered as sacrificial victims because they were believed to be pure.


          Much of the Maya religious tradition is still not understood by scholars, but it is known that the Maya, like most pre-modern societies, believed that the cosmos has three major planes, the underworld, the sky, and the earth.


          The Maya underworld is reached through caves and ball courts. It was thought to be dominated by the aged Maya gods of death and putrefaction. The Sun and Itzamna, both aged gods, dominated the Maya idea of the sky. The night sky was considered a window showing all supernatural doings. The Maya configured constellations of gods and places, saw the unfolding of narratives in their seasonal movements, and believed that the intersection of all possible worlds was in the night sky.


          Maya gods were not separate entities like Greek gods. The gods had affinities and aspects that caused them to merge with one another in ways that seem unbounded. There is a massive array of supernatural characters in the Maya religious tradition, only some of which recur with regularity. Good and evil traits are not permanent characteristics of Maya gods, nor is only "good" admirable. What is inappropriate during one season might come to pass in another since much of the Maya religious tradition is based on cycles and not permanence.


          The life-cycle of maize lies at the heart of Maya belief. This philosophy is demonstrated on the Maya belief in the Maize God as a central religious figure. The Maya bodily ideal is also based on the form of the young Maize God, which is demonstrated in their artwork. The Maize God was also a model of courtly life for the Classical Maya.


          It is sometimes believed that the multiple "gods" represented nothing more than a mathematical explanation of what they observed. Each god was literally just a number or an explanation of the effects observed by a combination of numbers from multiple calendars. Among the many types of Maya calendars which were maintained, the most important included a 260-day cycle, a 365-day cycle which approximated the solar year, a cycle which recorded lunation periods of the Moon, and a cycle which tracked the synodic period of Venus.


          Philosophically, the Maya believed that knowing the past meant knowing the cyclical influences that create the present, and by knowing the influences of the present one can see the cyclical influences of the future.


          Even in the 19th century, there was Maya influence in the local branch of Christianity followed in Chan Santa Cruz. Among the K'iche's in the western highlands of Guatemala these same nine months are replicated, until this very day, in the training of the ajk'ij, the keeper of the 260-day-calendar called ch'olk'ij.


          


          Agriculture


          The ancient Maya had diverse and sophisticated methods of food production. It was formerly believed that shifting cultivation (swidden) agriculture provided most of their food but it is now thought that permanent raised fields, terracing, forest gardens, managed fallows, and wild harvesting were also crucial to supporting the large populations of the Classic period in some areas. Indeed, evidence of these different agricultural systems persist today: raised fields connected by canals can be seen on aerial photographs, contemporary rainforest species composition has significantly higher abundance of species of economic value to ancient Maya, and pollen records in lake sediments suggest that corn, manioc, sunflower seeds, cotton, and other crops have been cultivated in association with the deforestation in Mesoamerica since at least 2500 BC.


          Contemporary Maya peoples still practice many of these traditional forms of agriculture, although they are dynamic systems and change with changing population pressures, cultures, economic systems, climate change, and the availability of synthetic fertilizers and pesticides.


          


          Rediscovery of the Pre-Columbian Maya
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          Spanish American Colonies were largely cut off from the outside world, and the ruins of the great ancient cities were little known except to locals. In 1839 United States traveler and writer John Lloyd Stephens, after hearing reports of lost ruins in the jungle, visited Copn, Palenque, and other sites with English architect and draftsman Frederick Catherwood. Their illustrated accounts of the ruins sparked strong interest in the region and the people, and they have once again regained their position as a vital link in Mesoamerican heritage.


          However, in many locations, Maya ruins have been overgrown by the jungle, becoming dense enough to hide structures just a few meters away. To help find ruins, researchers have turned to satellite imagery. The best way to find them is to look at the visible and near-infrared spectra. Due to their limestone construction, the monuments affected the chemical makeup of the soil as they deteriorated. Some moisture-loving plants stayed away, while others were killed off or discolored. The effects of the limestone ruins are still apparent today to some satellite sensors.


          Much of the contemporary rural population of the Yucatn Peninsula, Chiapas (both in Mexico), Guatemala and Belize is Maya by descent and primary language.
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          Maya mythology refers to the pre-Columbian Maya civilization's extensive polytheistic religious beliefs. These beliefs had most likely been long-established by the time the earliest-known distinctively Maya monuments had been built and inscriptions depicting their deities recorded, considerably pre-dating the 1st millennium BC. Over the succeeding millennia this intricate and multi-faceted system of beliefs was extended, varying to a degree between regions and time periods, but maintaining also an inherited tradition and customary observances. The Maya shared many traditions and rituals with the other civilizations and cultures in the Mesoamerican region, both preceding and contemporary societies, and in general the entire region formed an interrelated mosaic of belief systems and conceptions on the nature of the world and human existence. However, the various Maya peoples over time developed a unique and continuous set of traditions which are particularly associated with their societies, and their achievements.


          Despite the ca. early 10th century "Terminal collapse", during which Maya monument construction and inscription recording effectively ceased over large areas and many centers were subsequently abandoned, the Maya peoples themselves endured and continued to maintain their assorted beliefs and traditions. The maintenance of these traditions can be seen in the relics and products of those centers which flourished during the Post-Classic phase, such as in the northern Yucatn Peninsula, occasionally combined with other influences more characteristic of the Gulf coast and central Mexican regions. Although the southern lowland and highland Maya regions of present-day Guatemala saw very little further monument building during this period, the maintenance of traditional beliefs among the local Maya is attested by the accounts and reports of the 16th and 17th century Spanish.


          Though the Spanish conquest interrupted the Maya tradition of elite literacy and destroyed the large majority of Maya codices, the stories and traditions of the Maya continued to be handed down to succeeding generations, albeit much influenced and restricted by the influx of European practices and beliefs, Roman Catholicism in particular. Many Maya have experienced considerable persecution for their beliefs and political oppression over the centuries since the first European arrivals; although there can be no doubt that Maya society and tradition has undergone substantial change, many Maya people today maintain an identity which is very much informed by their collective history, traditions and beliefs a heritage which is distinctively Maya even where substantially combined with the widespread adoption of Christianity. Modern Maya oral traditions are often referred to as Maya folklore to distinguish them from the pre-Columbian literate mythology.


          Apart from epigraphy on monuments (which deal primarily with commemorations and dynastic successions), only three complete Maya texts and fragments of a fourth are known to have survived into the present day. The majority of the Maya codices were burned by Europeans like Bishop Diego de Landa during their conquest of Mesoamerica and subsequent efforts to convert the Maya peoples to Christianity. Available knowledge of Maya mythology, as such, is rather limited. What is known is drawn largely from 16th - 17th century accounts of post-conquest Maya beliefs and traditions, which do not necessarily correspond with the traditions which were maintained in earlier times.


          


          Overview


          In common with other Mesoamerican civilizations, each of the cardinal (or world-) directions were ascribed certain properties and associations. These attributes held a particular significance, and they provided one of the major frameworks which interlinked much of Maya religion and cosmology. The Maya world-view recognized the four primary compass directions, and each of these was consistently associated with a particular colour east with red, north with white, west with black and south with yellow. These associations and their respective glyphs are attested from at least the Early Classic period, and also figure markedly in the Postclassic Maya codices.


          A fifth 'direction', the "center", also formed a part of this scheme. Associated with a blue-green colour, this was most frequently represented by a great ceiba tree, conceptualized as the " world tree" or "tree of life". In Maya cosmology this formed a kind of axis mundi which connected the Earth's center with the layers of both the underworld and the heavens. It is believed that living ceiba trees were maintained at the centre of many pre-Columbian Maya settlements in symbolic representation of this connection, and possibly one was placed at each of the four cardinal directions as well.


          Maya deities each displayed different aspects based on these five directions as well as a number of other natural and symbolic cycles observed by the Maya.


          Maya deities also had dualistic natures associating them with day or night, life or death. There were thirteen gods of the thirteen heavens of the Maya religion and nine gods of the nine underworlds. Between the upperworlds of the heavens and the underworlds of the night and death was the earthly plane which is often shown in Maya art as a two-headed caiman or a turtle lying in a great lake. Natural elements, stars and planets, numbers, crops, days of the calendar and periods of time all had their own gods. The gods' characters, malevolence or benevolence, and associations changed according to the days in the Maya calendar or the positions of the sun, moon, Venus, and the stars.


          The Quich Maya creation story is outlined in the Popol Vuh. This has the world created from nothing by the will of the Maya pantheon of gods. Man was made unsuccessfully out of mud and then wood before being made out of maize and being assigned tasks which praised the gods  silversmith, gem cutter, stone carver, potter, etc. Some argue this story adds credence to the belief that the Maya did not believe in art per se; all of their works were for the exaltation of the gods.


          After the creation story, the Popol Vuh tells of the struggles of the legendary hero twins, Hunahpu and Ixbalanque, in defeating the lords of Xibalba, the underworld. The twins descend into the underworld, perish, and are eventually miraculously reborn. This myth provides a metaphor for the agricultural cycle and the annual rebirth of the crops. These two stories are focal points of Maya mythology and often found depicted in Maya art.


          


          Creation myth


          In Maya mythology, Tepeu and Gukumatz (also known as Kukulcan, and as the Aztec's Quetzalcoatl) are referred to as the Creators, the Makers, and the Forefathers. They were two of the first beings to exist and were said to be as wise as sages. Huracan, or the Heart of Heaven, also existed and is given less personification. He acts more like a storm, of which he is the god.


          Tepeu and Gucumatz hold a conference and decide that, in order to preserve their legacy, they must create a race of beings who can worship them. Huracan does the actual creating while Tepeu and Gucumatz guide the process. Earth is created, but the gods make several false starts in setting humanity upon the earth. Animals were created first; however, with all of their howling and squawking they did not worship their creators and were thus banished forever to the forest. Man is created first of mud, but they just dissolved and crumbled away. Other gods are summoned and man is next created of wood but has no soul, and they soon forgot their makers, so the gods turned all of their possessions against them and bring a black resinous rain down on their heads. Finally man is formed of masa or corn dough by even more gods and their work is complete. As such, the Maya believed that maize was not just the cornerstone of their diet, but they were also made out of it.


          


          Notable Gods


          PV=Popol Vuh, L=Landa


          
            	Ah Puch - god of Death


            	Bacab - Aged thunder deity carrying the earth and/or sky (L).


            	Chaac - god of Rain and Thunder


            	Camazotz - Bat god, tries to kill the Hero Twins (PV).


            	Gukumatz - Snake god and creator (PV).


            	Hunahpu - One of the Maya Hero Twins (PV).


            	Huracan - Storm and fire god, one of the creator deities (PV).


            	Ixbalanque - One of the Maya Hero Twins (PV).


            	Ixchel - Aged jaguar goddess of midwifery (L).


            	Ixtab - goddess of suicide (L).


            	Zipacna - Underworld demon (PV).

          


          


          Bacabs


          The Bacabs were four brothers, the sons of Itzamnaaj and Chak Chel. A creator god placed these skybearers at the four corners of the universe. Because each stands at one of the four cardinal directions, each is associated with a colour, and also with a specific segment in the Maya calendar.


          
            	Hobnil - bacab of the east, is assigned the colour red and the Kan years.


            	Can Tzicnal - bacab of the north, is assigned the colour white, and the Muluc years.


            	Zac Cimi - bacab of the west, is assigned the colour black and the Ix years.


            	Hozanek - bacab of the south, is assigned the colour yellow and the Cauac years.

          


          References to the Bacabs are found in the 'Relacin de las Cosas de Yucatn', of the sixteenth-century bishop, Diego de Landa, and in various Yucatec 'Books of Chilam Balam'. The four brothers were intimately associated with the four Chaacs, or rain deities. In the Yucatn, the Maya of Chan Kom referred to the four skybearers as the four Chacs. Like many other deities, the Bakabs were important in divination ceremonies, being approached with questions about crops, weather, or the health of bees. Their counterparts among the Huaxtecs (the Mamlab) were also thunder gods.


          


          The First Humans


          According to the Quiche tradition of the Popol Vuh, the names of the first ancestors were as follows.


          


          The Men


          
            	B'alam Agab


            	Meaning "night jaguar," he was the second of the men created from maize after the Great Flood sent by Hurakan. He married Choimha.


            	B'alam Quitze


            	Meaning "jaguar with the sweet smile," was the first of the men created from maize after the Great Flood sent by Hurakan. The gods created Caha-Paluma specifically for him to marry. Alternative names: Balam Quitze, Balam Quitz


            	Iqi B'alam


            	Meaning "moon jaguar," he was the third of the men created from maize after the Great Flood sent by Hurakan. The gods created Cakixia specifically to be his wife.


            	Mahucatah


            	Meaning "distinguished name," he was the fourth of the men created from maize after the Great Flood sent by Hurakan. The woman Tzununiha was created just for him.

          


          


          Their Wives


          
            	Caha-Paluma


            	Meaning "falling water," she was a woman created specifically to be the wife of Balam-Quitz.


            	Cakixia


            	Meaning "water of parrots," she was a woman created specifically to be the wife of Iqi-Balam.


            	Choimha


            	Meaning "beautiful water", she was a woman created by the gods specifically to marry B'alam Agab.


            	Tzununiha


            	Meaning "house of the water," she was a woman created specifically to be the wife of one of the first men, Mahucatah.

          


          


          Locations


          
            	Metnal


            	The lowest and most horrible of the nine hells of the underworld. It was ruled by Ah Puch. Ritual healers would intone healing prayers banishing diseases to Metnal.


            	Xibalba


            	Also known as Xibalb or Xibalbay, is a dangerous underworld ruled by the demons Vucub Caquix and Hun Came. The road to it is said to be steep, thorny and very forbidding. Much of the Popol Vuh describes the adventures of the Maya Hero Twins in their struggle with the evil lords of Xibalba.
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Location of Mbabane in Swaziland.
              
            


            
              	Coordinates:
            


            
              	Country

              	Swaziland
            


            
              	District

              	Hhohho
            


            
              	Population (2003)
            


            
              	-Total

              	70,000
            

          


          Mbabane, with an estimated population of 70,000 (2003), is the capital of Swaziland. It is located on the Mbabane River and its tributary the Polinjane River in the Mdimba Mountains. It is located in the district of Hhohho, of which it is also the capital.


          
            [image: Portable market hut in Mbabane]

            
              Portable market hut in Mbabane
            

          


          The town grew after the nation's administrative centre moved from Manzini in 1902. It is also a commercial hub for the surrounding region, while tin and iron are mined nearby.


          Mbabane's closest border crossing to South Africa is Ngwenya-Oshoek, and though siSwati is the primary language, English is widespread. Mbabane, and Swaziland itself, thrive on tourism and sugar exports.


          The average annual temperature is 15C in July and 22C in January .


          Mbabane is the home of the Waterford-KaMhlaba United World College of Southern Africa.


          


          Sister cities


          
            	[image: Flag of the Republic of China] Taipei, Republic of China (Taiwan)
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          In statistics, mean has two related meanings:


          
            	the arithmetic mean (and is distinguished from the geometric mean or harmonic mean).


            	the expected value of a random variable, which is also called the population mean.

          


          It is sometimes stated that the 'mean' means average. This is incorrect if "mean" is taken in the specific sense of "arithmetic mean" as there are different types of averages: the mean, median, and mode. For instance, average house prices almost always use the median value for the average.


          For a real-valued random variable X, the mean is the expectation of X. Note that not every probability distribution has a defined mean (or variance); see the Cauchy distribution for an example.


          For a data set, the mean is the sum of the observations divided by the number of observations. The mean is often quoted along with the standard deviation: the mean describes the central location of the data, and the standard deviation describes the spread.


          An alternative measure of dispersion is the mean deviation, equivalent to the average absolute deviation from the mean. It is less sensitive to outliers, but less mathematically tractable.


          As well as statistics, means are often used in geometry and analysis; a wide range of means have been developed for these purposes, which are not much used in statistics. These are listed below.


          


          Examples of means


          


          Arithmetic mean


          The arithmetic mean is the "standard" average, often simply called the "mean".


          
            	[image:  \bar{x} = \frac{1}{n}\cdot \sum_{i=1}^n{x_i} ]

          


          The mean may often be confused with the median or mode. The mean is the arithmetic average of a set of values, or distribution; however, for skewed distributions, the mean is not necessarily the same as the middle value (median), or the most likely (mode). For example, mean income is skewed upwards by a small number of people with very large incomes, so that the majority have an income lower than the mean. By contrast, the median income is the level at which half the population is below and half is above. The mode income is the most likely income, and favors the larger number of people with lower incomes. The median or mode are often more intuitive measures of such data.


          That said, many skewed distributions are best described by their mean - such as the Exponential and Poisson distributions.


          For example, the arithmetic mean of 34, 27, 45, 55, 22, 34 (six values) is (34+27+45+55+22+34)/6 = 217/6  36.167.


          


          Geometric mean


          The geometric mean is an average that is useful for sets of numbers that are interpreted according to their product and not their sum (as is the case with the arithmetic mean). For example rates of growth.


          
            	[image:  \bar{x} = \left ( \prod_{i=1}^n{x_i} \right ) ^{1/n}]

          


          For example, the geometric mean of 34, 27, 45, 55, 22, 34 (six values) is (342745552234)1/6 = 1,699,493,4001/6 = 34.545.


          


          Harmonic mean


          The harmonic mean is an average which is useful for sets of numbers which are defined in relation to some unit, for example speed (distance per unit of time).


          
            	[image:  \bar{x} = n \cdot \left ( \sum_{i=1}^n \frac{1}{x_i} \right ) ^{-1}]

          


          For example, the harmonic mean of the numbers 34,27,45,55,22,and34 is


          
            	[image: \frac{6}{\frac{1}{34}+\frac{1}{27}+\frac{1}{45} + \frac{1}{55} + \frac{1}{22}+\frac{1}{34}}\approx 33.0179836.]

          


          


          Generalized means


          


          Power mean


          The generalized mean, also known as the power mean or Hlder mean, is an abstraction of the quadratic, arithmetic, geometric and harmonic means. It is defined by


          
            	[image:  \bar{x}(m) = \left ( \frac{1}{n}\cdot\sum_{i=1}^n{x_i^m} \right ) ^{1/m} ]

          


          By choosing the appropriate value for the parameter m we get


          
            
              	[image: m\rightarrow\infty]

              	maximum
            


            
              	m = 2

              	quadratic mean,
            


            
              	m = 1

              	arithmetic mean,
            


            
              	[image: m\rightarrow0]

              	geometric mean,
            


            
              	m =  1

              	harmonic mean,
            


            
              	[image: m\rightarrow-\infty]

              	minimum.
            

          


          


          f-mean


          This can be generalized further as the generalized f-mean


          
            	[image:  \bar{x} = f^{-1}\left({\frac{1}{n}\cdot\sum_{i=1}^n{f(x_i)}}\right) ]

          


          and again a suitable choice of an invertible f will give


          
            
              	[image: f(x) = \frac{1}{x}]

              	harmonic mean,
            


            
              	f(x) = xm

              	power mean,
            


            
              	f(x) = lnx

              	geometric mean.
            

          


          


          Weighted arithmetic mean


          The weighted arithmetic mean is used, if one wants to combine average values from samples of the same population with different sample sizes:


          
            	[image:  \bar{x} = \frac{\sum_{i=1}^n{w_i \cdot x_i}}{\sum_{i=1}^n {w_i}} ]

          


          The weights wi represent the bounds of the partial sample. In other applications they represent a measure for the reliability of the influence upon the mean by respective values.


          


          Truncated mean


          Sometimes a set of numbers (the data) might be contaminated by inaccurate outliers, i.e. values which are much too low or much too high. In this case one can use a truncated mean. It involves discarding given parts of the data at the top or the bottom end, typically an equal amount at each end, and then taking the arithmetic mean of the remaining data. The number of values removed is indicated as a percentage of total number of values.


          


          Interquartile mean


          The interquartile mean is a specific example of a truncated mean. It is simply the arithmetic mean after removing the lowest and the highest quarter of values.


          
            	[image:  \bar{x} = {2 \over n} \sum_{i=(n/4)+1}^{3n/4}{x_i} ]

          


          assuming the values have been ordered.


          


          Mean of a function


          In calculus, and especially multivariable calculus, the mean of a function is loosely defined as the average value of the function over its domain. In one variable, the mean of a function f(x) over the interval (a,b) is defined by


          
            	[image: \bar{f}=\frac{1}{b-a}\int_a^bf(x)\,dx.]

          


          (See also mean value theorem.) In several variables, the mean over a relatively compact domain U in a Euclidean space is defined by


          
            	[image: \bar{f}=\frac{1}{\hbox{Vol}(U)}\int_U f.]

          


          This generalizes the arithmetic mean. On the other hand, it is also possible to generalize the geometric mean to functions by defining the geometric mean of f to be


          
            	[image: \exp\left(\frac{1}{\hbox{Vol}(U)}\int_U \log f\right).]

          


          More generally, in measure theory and probability theory either sort of mean plays an important role. In this context, Jensen's inequality places sharp estimates on the relationship between these two different notions of the mean of a function.


          


          Mean of angles


          Most of the usual means fail on circular quantities, like angles, daytimes, fractional parts of real numbers. For those quantities you need a mean of circular quantities.


          


          Other means


          
            
              	Arithmetic-geometric mean


              	Arithmetic-harmonic mean


              	Cesro mean


              	Chisini mean


              	Contraharmonic mean


              	Elementary symmetric mean


              	Geometric-harmonic mean


              	Heinz mean


              	Heronian mean


              	Identric mean


              	Least squares mean


              	Lehmer mean


              	Logarithmic mean


              	Median


              	Root mean square


              	Stolarsky mean


              	Temporal mean


              	Weighted geometric mean


              	Weighted harmonic mean


              	Rnyi's entropy (a generalized f-mean)

            

          


          


          Properties


          The most general method for defining a mean or average, y, takes any function of a list g(x_1, x_2, ..., x_n), which is symmetric under permutation of the members of the list, and equates it to the same function with the value of the mean replacing each member of the list: g(x_1, x_2, ..., x_n) = g(y, y, ..., y). All means share some properties and additional properties are shared by the most common means. Some of these properties are collected here.


          


          Weighted mean


          A weighted mean M is a function which maps tuples of positive numbers to a positive number ([image: \mathbb{R}_{>0}^n\to\mathbb{R}_{>0}]).


          
            	" Fixed point": [image:  M(1,1,\dots,1) = 1 ]


            	Homogenity: [image:  \forall\lambda\ \forall x\ M(\lambda\cdot x_1, \dots, \lambda\cdot x_n) = \lambda \cdot M(x_1, \dots, x_n) ]

          


          
            	
              
                	(using vector notation: [image:  \forall\lambda\ \forall x\ M(\lambda\cdot x) = \lambda \cdot M x ])

              

            

          


          
            	Monotony: [image:  \forall x\ \forall y\ (\forall i\ x_i \le y_i) \Rightarrow M x \le M y ]

          


          It follows


          
            	Boundedness: [image:  \forall x\ M x \in [\min x, \max x] ]


            	Continuity: [image:  \lim_{x\to y} M x = M y ]

          


          
            	Sketch of a proof: Because [image: \forall x\ \forall y\ \left(||x-y||_\infty\le\varepsilon\cdot\min x \Rightarrow \forall i\ |x_i-y_i|\le\varepsilon\cdot x_i\right)] and [image: M((1+\varepsilon)\cdot x) = (1+\varepsilon)\cdot M x] it follows [image: \forall x\ \forall \varepsilon>0\ \forall y\ ||x-y||_\infty\le\varepsilon\cdot\min x \Rightarrow |Mx-My|\le\varepsilon].

          


          
            	There are means, which are not differentiable. For instance, the maximum number of a tuple is considered a mean (as an extreme case of the power mean, or as a special case of a median), but is not differentiable.


            	All means listed above, with the exception of most of the Generalized f-means, satisfy the presented properties.

              
                	If f is bijective, then the generalized f-mean satisfies the fixed point property.


                	If f is strictly monotonic, then the generalized f-mean satisfy also the monotony property.


                	In general a generalized f-mean will miss homogenity.

              

            

          


          The above properties imply techniques to construct more complex means:


          If [image: C, M_1, \dots, M_m] are weighted means, p is a positive real number, then A,B with


          
            	[image:  \forall x\ A x = C(M_1 x, \dots, M_m x) ]


            	[image:  \forall x\ B x = \sqrt[p]{C(x_1^p, \dots, x_n^p)} ]

          


          are also a weighted mean.


          


          Unweighted mean


          Intuitively spoken, an unweighted mean is a weighted mean with equal weights. Since our definition of weighted mean above does not expose particular weights, equal weights must be asserted by a different way. A different view on homogeneous weighting is, that the inputs can be swapped without altering the result.


          Thus we define M being an unweighted mean if it is a weighted mean and for each permutation  of inputs, the result is the same. Let P be the set of permutations of n-tuples.


          
            	Symmetry: [image:  \forall x\ \forall \pi\in P \ M x = M(\pi x) ]

          


          Analogously to the weighted means, if C is a weighted mean and [image: M_1, \dots, M_m] are unweighted means, p is a positive real number, then A,B with


          
            	[image:  \forall x\ A x = C(M_1 x, \dots, M_m x) ]


            	[image:  \forall x\ B x = \sqrt[p]{M_1(x_1^p, \dots, x_n^p)} ]

          


          are also unweighted means.


          


          Convert unweighted mean to weighted mean


          An unweighted mean can be turned into a weighted mean by repeating elements. This connection can also be used to state that a mean is the weighted version of an unweighted mean. Say you have the unweighted mean M and weight the numbers by natural numbers [image: a_1,\dots,a_n]. (If the numbers are rational, then multiply them with the least common denominator.) Then the corresponding weighted mean A is obtained by


          
            	[image: A(x_1,\dots,x_n) = M(\underbrace{x_1,\dots,x_1}_{a_1},x_2,\dots,x_{n-1},\underbrace{x_n,\dots,x_n}_{a_n})].

          


          


          Means of tuples of different sizes


          If a mean M is defined for tuples of several sizes, then one also expects that the mean of a tuple is bounded by the means of partitions. More precisely


          
            	Given an arbitrary tuple x, which is partitioned into [image: y_1, \dots, y_k], then it holds [image: M x \in \mathrm{convexhull}(M y_1, \dots, M y_k)]. (See Convex hull)

          


          Mathematics education


          In many state and government curriculum standards, students are traditionally expected to learn either the meaning or formula for computing the mean by the fourth grade. However, in many standards-based mathematics curricula, students are encouraged to invent their own methods, and may not be taught the traditional method. Reform based texts such as TERC in fact discourage teaching the traditional "add the numbers and divide by the number of items" method in favour of spending more time on the concept of median, which does not require division. However, mean can be computed with a simple four-function calculator, while median requires a computer. The same teacher guide devotes several pages on how to find the median of a set, which is judged to be simpler than finding the mean.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mean"
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            [image: A hypothetical stream bed following a tilted valley. The maximum gradient is along the down-valley axis represented by a hypothetical straight channel. Meanders develop, which lengthen the course of the stream, decreasing the gradient.]

            
              A hypothetical stream bed following a tilted valley. The maximum gradient is along the down-valley axis represented by a hypothetical straight channel. Meanders develop, which lengthen the course of the stream, decreasing the gradient.
            

          


          A meander in general is a bend in a sinuous watercourse, also known as an oxbow loop, or simply an oxbow. A stream of any volume may assume a meandering course, alternatively eroding sediments from the outside of a bend and depositing them on the inside. The result is a snaking pattern as the stream meanders back and forth across its down-valley axis. When a meander gets cut off from the main stream, an oxbow lake is formed. Over time meanders migrate downstream, sometimes in such a short time as to create civil engineering problems for local municipalities attempting to maintain stable roads and bridges.


          There is not yet full consistency or standardization of scientific terminology used to describe watercourses. A variety of symbols and schemes exist. Parameters based on mathematical formulae or numerical data vary as well, depending on the database used by the theorist. Unless otherwise defined in a specific scheme "meandering" and "sinuosity" here are synonymous and mean any repetitious pattern of bends, or waveforms. In some schemes, "meandering" applies only to rivers with exaggerated circular loops or secondary meanders; that is, meanders on meanders.


          Sinuosity is one of the channel types that a stream may assume over all or part of its course. All streams are sinuous at some time in their geologic history over some part of their length.


          
            [image: Meanders of the Rio Cauto at Guamo Embarcadero, Cuba.]

            
              Meanders of the Rio Cauto at Guamo Embarcadero, Cuba.
            

          


          


          Origin of term


          
            [image: A meander]

            
              A meander
            

          


          The term derives from the river known to the ancient Greeks as (ί) Maiandros or Maeander, characterised by a very convoluted path along the lower reach. As such, even in Classical Greece the name of the river had become a common noun meaning anything convoluted and winding, such as decorative patterns or speech and ideas, as well as the geomorphological feature. Strabo said: "... its course is so exceedingly winding that everything winding is called meandering."


          The Meander River is located in present-day Turkey, south of Izmir, eastward the ancient Greek town of Miletus, now Turkish Milet. It flows through a graben in the Menderes Massif, but has a flood plain much wider than the meander zone in its lower reach. In the Turkish name, the Byk Menderes River, Menderes is from Meander.


          


          Meander geometry


          
            [image: Bankfull width, upper Rhone]

            
              Bankfull width, upper Rhone
            

          


          The technical description of a meandering watercourse is termed meander geometry or meander planform geometry. It is characterized as an irregular waveform. Ideal waveforms, such as a sine wave, are one line thick, but in the case of a stream the width must be taken into consideration. The bankfull width is the distance across the bed at an average cross-section at the full-stream level, typically estimated by the line of lowest vegetation.


          As a waveform the meandering stream follows the down-valley axis, a straight line fitted to the curve such that the sum of all the amplitudes measured from it is zero. This axis represents the overall direction of the stream.


          
            [image: One meander, Rhone River]

            
              One meander, Rhone River
            

          


          At any cross-section the stream is following the sinuous axis, the centerline of the bed. Two consecutive crossing points of sinuous and down-valley axes define a meander loop. The meander is two consecutive loops pointing in opposite transverse directions. The distance of one meander along the down-valley axis is the meander length or wavelength. The maximum distance from the down-valley axis to the sinuous axis of a loop is the meander width or amplitude. The course at that point is the apex.


          In contrast to sine waves, the loops of a meandering stream are more nearly circular. The curvature varies from a minimum at the apex to infinity at a crossing point (straight line), also called an inflection, because the curvature changes direction in that vicinity. The radius of the loop is considered to be the straight line perpendicular to the down-valley axis intersecting the sinuous axis at the apex. As the loop is not ideal additional information is needed to characterize it. The orientation angle is the angle between sinuous axis and down-valley axis at any point on the sinuous axis.


          
            [image: Concave bank and convex bank, Great Ouse Relief Channel]

            
              Concave bank and convex bank, Great Ouse Relief Channel
            

          


          
            [image: The blue line is the thalweg]

            
              The blue line is the thalweg
            

          


          A loop at the apex has an outer or convex bank and an inner or concave bank. The meander belt is defined by an average meander width measured from outer bank to outer bank instead of from centerline to centerline. If there is a flood plain it extends beyond the meander belt. The meander is then said to be free - it can be found anywhere in the flood plain. If there is no flood plain the meanders are fixed.


          Various mathematical formulae relate the variables of the meander geometry. As it turns out some numerical parameters can be established, which appear in the formulae. The waveform depends ultimately on the characteristics of the flow but the parameters are independent of it and apparently are caused by geologic factors. In general the meander length is 10-14 times, with an average 11 times, the fullbank channel width and 3 to 5 times, with an average of 4.7 times, the radius of curvature at the apex. This radius is 2-3 times the channel width.


          A meander has a depth pattern as well. The cross-overs are marked by riffles, or shallow beds, while at the apices are pools. In a pool direction of flow is downward, scouring the bed material. The major volume, however, flows more slowly on the inside of the bend where, due to decreased velocity, it deposits sediment.


          The line of maximum depth, or channel, is the thalweg or thalweg line. It is typically designated the borderline when rivers are used as political borders. The thalweg hugs the outer banks and returns to centre over the riffles. The meander arc length is the distance along the thalweg over one meander. The river length is the length along the centerline.


          


          Formation


          
            [image: Life history of a meander]

            
              Life history of a meander
            

          


          Meander formation is a somewhat equivocal term referring to the natural factors and processes that result in meanders. The waveform configuration of a stream is constantly changing. Once a sinusoidal channel exists it undergoes a process during which the amplitude and concavity of the loops increase dramatically due to the effect of helicoidal flow in increasing the amount of erosion occurring on the outside of a bend. In the words of Elizabeth A. Wood:


          
            ... this process of making meanders seems to be a self-intensifying process ... in which greater curvature results in more erosion of the bank, which results in greater curvature ...

          


          The helical flow is explained as a transfer of momentum from the inside of the bend to the outside. As soon as the flow enters the bend some of its momentum becomes angular, the conservation of which would require an increase of velocity on the inside and a decrease on the outside, exactly the opposite of what happens. Instead centrifugal force superelevates the surface on the outside, moving surface water transversely into it. This water moves down to replace the subsurface water pushed back at the end of the bend. The result is the scouring helical flow, and the greater the curvature, the greater the angular momentum and the stronger the cross-current.


          The question of formation is why streams of any size become sinuous in the first place. There are a number theories, not necessarily mutually exclusive.


          


          Stochastic theory


          The stochastic theory can take many forms but one of the most general statements is that of Scheidegger:


          
            The meander train is assumed to be the result of the stochastic fluctuations of the direction of flow due to the random presence of direction-changing obstacles in the river path.

          


          Given a flat, smooth, tilted artificial surface, rainfall runs off it in sheets, but even in that case adhesion of water to the surface and cohesion of drops produce rivulets at random. Natural surfaces are rough and erodable to different degrees. The result of all the physical factors acting at random is channels that are not straight, which then progressively become sinuous. Even channels that appear to be straight have a sinuous thalweg that leads eventually to a sinuous channel.


          


          Equilibrium theory


          In the equilibrium theory, meanders decrease the stream gradient until an equilibrium between the erodability of the terrain and the transport capacity of the stream is reached. A mass of water descending must give up potential energy, which, given the same velocity at the end of the drop as at the beginning, is removed by interaction with the material of the stream bed. The shortest distance; that is, a straight channel, results in the highest energy per unit of length, disrupting the banks more, creating more sediment and aggrading the stream. The presence of meanders allows the stream to adjust the length to an equilibrium energy per unit length in which the stream carries away all the sediment that it produces.


          


          Geomorphic/Morphotectonic theory


          Geomorphic refers to the surface structure of the terrain. Morphotectonic means having to do with the deeper, or tectonic (plate) structure of the rock. The features included under these categories are not random and guide streams into non-random paths. They are predictable obstacles that instigate meander formation by deflecting the stream. For example, a sandbar (geomorphic) might deflect the stream, causing or influencing a meander pattern, or the stream might be guided into a fault line (morphotectonic).


          


          Associated landforms


          


          Erosion Mechanics


          
            [image: The depositional slip off slope is on the left whilst there is a small river cliff to the right]

            
              The depositional slip off slope is on the left whilst there is a small river cliff to the right
            

          


          Most meanders occur in the lower course of the river. Erosion is greater on the outside of the bend where velocity is greatest. Deposition of sediment occurs on the inner edge because the river, moving slowly, cannot carry its sediment load, creating a slip-off slope (Point Bars). The faster moving current on the outside bend has more erosive ability and the meander tends to grow in the direction of the outside bend, forming a river cliff. This can be seen in areas where willows grow on the banks of rivers; on the inside of meanders, willows are often far from the bank, whilst on the outside of the bend, the roots of the willows are often exposed and undercut, eventually leading the trees to fall into the river. This demonstrates the river's movement. Slumping usually occurs on the concave sides of the banks resulting in mass movements such as slides.


          


          Deposits


          


          Incised meanders


          If the region later undergoes tectonic uplift, the meandering stream will again resume downward erosion. The meandering pattern will remain as a deep valley known as an incised meander. Rivers in the Colorado Plateau and streams in the Ozark Plateau are noted for these incised meanders. Incised meanders can also be formed when global falls in base level due to fall in sea levels.


          


          Rincons


          Sometimes an incised, also known as entrenched, meander is cut off. When it is, the resulting landform is called a rincon. They are created when a river erodes through the narrow neck of land between the ends of a loop, leaving the loop without an active cutting stream. One dramatic rincon on Lake Powell is called "The Rincon."



          
            [image: View of an incised meander in the Meuse in the French Ardennes]

            
              View of an incised meander in the Meuse in the French Ardennes
            

          


          


          Scroll-bars


          
            [image: Meanders, scroll-bars and oxbow lakes in the Songhua River]

            
              Meanders, scroll-bars and oxbow lakes in the Songhua River
            

          


          Scroll-bars are a result of continuous lateral migration of a meander loop that creates an asymmetrical ridge and swale topography on the inside of the bends. The topography generally parallel to the meander and is related to migrating bar forms and back bar chutes which carve sediment out from the outside of the curve and deposit sediment in the slower flowing water on the inside of the loop, in a process called lateral accretion. Scroll bar sediments are characterized by cross-bedding and a pattern of fining upward . These characteristics are a result of the dynamic river system, where larger grains are transported during high energy flood events and then gradually die down, depositing smaller material with time (Batty 2006). Deposits for meandering rivers are generally homogenous and laterally extensive unlike the more heterogenous braided river deposits There are two distinct patterns of scroll-bar depositions; the eddy accretion scroll bar pattern and the point-bar scroll pattern. When looking down the river valley they can be distinguished because the point-bar scroll patterns are convex and the eddy accretion scroll bar patterns are concave . Scroll bars often look lighter at the tops of the ridges and darker in the swales. This is because the tops can be shaped by wind, either adding fine grains or by keeping the area unvegetated, while the darkness in the swales can be attributed to silts and clays washing in in high water periods. This added sediment in addition to water that catches in the swales is in turn is a favorable environment for vegetation that will also accumulate in the swales.


          


          Derived quantities


          The meander ratio or sinuosity index is a means of quantifying how much a river or stream meanders (how much its course deviates from the shortest possible path). It is calculated as the length of the stream divided by the length of the valley. A perfectly straight river would have a meander ratio of 1 (it would be the same length as its valley), while the higher this ratio is above 1, the more the river meanders.


          Sinuosity indices are calculated from the map or from an aerial photograph measured over a distance called the reach, which should be at least 20 times the average fullbank channel width. The length of the stream is measured by channel, or thalweg, length over the reach, while the bottom value of the ratio is the downvalley length or air distance of the stream between two points on it defining the reach.


          The sinuosity index plays a part in mathematical descriptions of streams. The index may need to be elaborated because the valley may meander as well; i.e., the downvalley length is not identical to the reach. In that case the valley index is the meander ratio of the valley while the channel index is the meander ratio of the channel. The channel sinuosity index is the channel length divided by the valley length and the standard sinuosity index is the channel index divided by the valley index. Distinctions may become even more subtle.


          Sinuosity Index has a non-mathematical utility as well. Streams can be placed in categories arranged by it; for example, when the index is between 1 to 1.5 the river is sinuous, but if between 1.5 and 4, then meandering. The index is a measure also of stream velocity and sediment load, those quantities being maximized at an index of 1 (straight).
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          Measles, also known as 'rougeole' in French, is a disease caused by a virus, specifically a paramyxovirus of the genus Morbillivirus. 'German measles' is an unrelated condition caused by the rubella virus.


          Measles is spread through respiration (contact with fluids from an infected person's nose and mouth, either directly or through aerosol transmission), and is highly contagious90% of people without immunity sharing a house with an infected person will catch it. Airborne precautions should be taken for all suspected cases of measles.


          The incubation period usually lasts for 412 days (during which there are no symptoms). Infected people remain contagious from the appearance of the first symptoms until 35 days after the rash appears.


          Reports of measles go as far back to at least 600 B.C. however, the first scientific description of the disease and its distinction from smallpox is attributed to the Persian physician Ibn Razi (Rhazes) 860-932 who published a book entitled "The Book of Smallpox and Measles" (in Arabic: Kitab fi al-jadari wa-al-hasbah). In roughly the last 150 years, measles has been estimated to have killed about 200 million people worldwide. In 1954, the virus causing the disease was isolated from an 11-year old boy from the US, David Edmonston, and adapted and propagated on chick embryo tissue culture. To date, 21 strains of the measles virus have been identified. Licensed vaccines to prevent the disease became available in 1963.


          


          Symptoms


          The classical symptoms of measles include a fever for at least three days, the three Cs cough, coryza (runny nose) and conjunctivitis (red eyes). The fever may reach up to 40 Celsius (104 Fahrenheit). Koplik's spots seen inside the mouth are pathognomonic (diagnostic) for measles but are not often seen, even in real cases of measles, because they are transient and may disappear within a day of arising.


          The characteristic measles rash is classically described as a generalized, maculopapular, erythematous rash that begins several days after the fever starts. It starts on the head before spreading to cover most of the body, often causing itching. The rash is said to "stain", changing colour from red to dark brown, before disappearing.


          


          Diagnosis and treatment


          Clinical diagnosis of measles requires a history of fever of at least three days together with at least one of the three Cs. Observation of Koplik's spots is also diagnostic of measles.


          Alternatively, laboratory diagnosis of measles can be done with confirmation of positive measles IgM antibodies or isolation of measles virus RNA from respiratory specimens. In cases of measles infection following secondary vaccine failure IgM antibody may not be present. In these cases serological confirmation may be made by showing IgG antibody rises by Enzyme immunoasay or complement fixation. In children, where phlebotomy is inappropriate, saliva can be collected for salivary measles specific IgA test.


          Positive contact with other patients known to have measles adds strong epidemiological evidence to the diagnosis.


          There is no specific treatment or antiviral therapy for uncomplicated measles. Most patients with uncomplicated measles will recover with rest and supportive treatment.


          Some patients will develop pneumonia as a sequela to the measles. Histologically, a unique cell can be found in the paracortical region of hyperplastic lymph nodes in patients affected with this condition. This cell, known as the Warthin-Finkeldey cell, is a multinucleated giant with eosinophilic cytoplasmic and nuclear inclusions.


          


          Transmission


          The measles is a highly contagious airborne pathogen which spreads primarily via the respiratory system. The virus is transmitted in respiratory secretions, and can be passed from person to person via aerosol droplets containing virus particles, such as those produced by a coughing patient. Once transmission occurs, the virus infects and replicates in the lymphatic system, urinary tract, conjunctivae, blood vessels and central nervous system of its new host. The role of epithelial cells is uncertain, but the virus must infect them to spread to a new individual.


          Patients with the measles should be placed on droplet precautions.


          Humans are the only known natural hosts of measles, although the virus can infect some non-human primate species.


          


          Complications


          Complications with measles are relatively common, ranging from relatively mild and less serious diarrhea, to pneumonia and encephalitis ( subacute sclerosing panencephalitis), corneal ulceration leading to corneal scarring Complications are usually more severe amongst adults who catch the virus.


          The fatality rate from measles for otherwise healthy people in developed countries is low: approximately 1 death per thousand cases. In underdeveloped nations with high rates of malnutrition and poor healthcare, fatality rates of 10 percent are common. In immunocompromised patients, the fatality rate is approximately 30 percent.


          


          Public health


          Measles is a significant infectious disease because, while the rate of complications is not high, the disease itself is so infectious that the sheer number of people who would suffer complications in an outbreak amongst non-immune people would quickly overwhelm available hospital resources. If vaccination rates fall, the number of non-immune persons in the community rises, and the risk of an outbreak of measles consequently rises.


          In developed countries, most children are immunized against measles by the age of 18 months, generally as part of a three-part MMR vaccine (measles, mumps, and rubella). The vaccination is generally not given earlier than this because children younger than 18 months usually retain anti-measles immunoglobulins (antibodies) transmitted from the mother during pregnancy. A "booster" vaccine is then given between the ages of four and five. Vaccination rates have been high enough to make measles relatively uncommon. Even a single case in a college dormitory or similar setting is often met with a local vaccination program, in case any of the people exposed are not already immune. In developing countries, measles remains common.


          Unvaccinated populations are at risk for the disease. After vaccination rates dropped in northern Nigeria in the early 2000s due to religious and political objections, the number of cases rose significantly, and hundreds of children died. A 2005 measles outbreak in Indiana was attributed to children whose parents refused vaccination. In the early 2000s the MMR vaccine controversy in the United Kingdom regarding a potential link between the combined MMR vaccine (vaccinating children from mumps, measles and rubella) and autism prompted a comeback in the measles party, where parents deliberately infect the child with measles to build up the child's immunity without an injection. This practice poses many health risks to the child, and has been discouraged by the public health authorities. Scientific evidence provides no support for the hypothesis that MMR plays a role in causing autism. However, the MMR scare in Britain caused uptake of the vaccine to plunge, and measles cases came back: 2007 saw 971 cases in England and Wales, the biggest rise in occurrence in measles cases since records began in 1995.


          According to the World Health Organization (WHO), measles is a leading cause of vaccine preventable childhood mortality. Worldwide, the fatality rate has been significantly reduced by partners in the Measles Initiative: the American Red Cross, the United States Centers for Disease Control and Prevention (CDC), the United Nations Foundation, UNICEF and the World Health Organization (WHO). Globally, measles deaths are down 60 percent, from an estimated 873,000 deaths in 1999 to 345,000 in 2005. Africa has seen the most success, with annual measles deaths falling by 75 percent in just 5 years, from an estimated 506,000 to 126,000.


          The joint press release by members of the Measles Initiative brings to light another benefit of the fight against measles: "Measles vaccination campaigns are contributing to the reduction of child deaths from other causes. They have become a channel for the delivery of other life-saving interventions, such as bed nets to protect against malaria, de-worming medicine and vitamin A supplements. Combining measles immunization with other health interventions is a contribution to the achievement of Millennium Development Goal Number 4: a two-thirds reduction in child deaths between 1990 and 2015."


          


          Recent outbreaks


          In 2007, a large measles outbreak in Japan caused a number of universities and other institutions to close in an attempt to contain the disease.


          Approximately 1000 cases of the disease were reported in Israel between August 2007 and May 2008 (in sharp contrast to just some dozen cases the year before). Many children in ultra-Orthodox Jewish communities were affected due to low vaccination coverage. As of 2008 the disease is endemic in the United Kingdom and epidemics have been reported in Austria, Italy and Switzerland. Low vacciation rates are responsible.


          


          United States


          Indigenous measles were declared to have been eliminated in North, Central, and South America; the last endemic case in the region was reported on November 12, 2002. Outbreaks are still occurring, however, following importations of measles viruses from other world regions. In June 2006, an outbreak in Boston resulted after a resident became infected in India, and in October 2007, a Michigan girl who had been vaccinated contracted the disease overseas.


          Between January 1 and April 25, 2008, a total of 64 confirmed measles cases were preliminarily reported in the United States to the Centers for Disease Control and Prevention, the most reported by this date for any year since 2001. Of the 64 cases, 54 were associated with importation of measles from other countries into the United States, and 63 of the 64 patients were unvaccinated or had unknown or undocumented vaccination status.


          By July 9, 2008, a total of 127 cases were reported in 15 states (including 22 in Arizona), making it the largest US outbreak since 1997 (when 138 cases were reported). Most of the cases were acquired outside of the United States and afflicted individuals who had not been vaccinated.
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          Measurement is the estimation of the magnitude of some attribute of an object, such as its length or weight, relative to a unit of measurement. Measurement usually involves using a measuring instrument, such as a ruler or scale, which is calibrated to compare the object to some standard, such as a meter or a kilogram. In science, however, where accurate measurement is crucial, a measurement is understood to have three parts: first, the measurement itself, second, the margin of error, and third, the confidence level -- that is, the probability that the actual property of the physical object is within the margin of error. For example, we might measure the length of an object as 2.34 meters plus or minus 0.01 meter, with a 95% level of confidence.


          Metrology is the scientific study of measurement. In measurement theory a measurement is an observation that reduces an uncertainty expressed as a quantity. As a verb, measurement is making such observations. It includes the estimation of a physical quantity such as distance, energy, temperature, or time. It could also include such things as assessment of attitudes, values and perception in surveys or the testing of aptitudes of individuals.


          In the physical sciences, measurement is most commonly thought of as the ratio of some physical quantity to a standard quantity of the same type, thus a measurement of length is the ratio of a physical length to some standard length, such as a standard meter. Measurements are usually given in terms of a real number times a unit of measurement, for example 2.53 meters, but sometimes measurements use complex numbers, as in measurements of electrical impedance.


          


          Observations and error


          The act of measuring often requires an instrument designed and calibrated for that purpose, such as a thermometer, speedometer, weighing scale, or voltmeter. Surveys and tests are also referred to as "measurement instruments" in academic testing, aptitude testing, voter polls, etc.


          Measurements always have errors and therefore uncertainties. In fact, the reductionnot necessarily the eliminationof uncertainty is central to the concept of measurement. Measurement errors are often assumed to be normally distributed about the true value of the measured quantity. Under this assumption, every measurement has three components: the estimate, the error bound, and the probability that the actual magnitude lies within the error bound of the estimate. For example, a measurement of the length of a plank might result in a measurement of 2.53 meters plus or minus 0.01 meter, with a probability of 99%.


          The initial state of uncertainty, prior to any observations, is necessary to assess when using statistical methods that rely on prior knowledge (Bayesian methods, Applied Information Economics). This can be done with calibrated probability assessment.


          Measurement is fundamental in science; it is one of the things that distinguishes science from pseudoscience. It is easy to come up with a theory about nature, hard to come up with a scientific theory that predicts measurements with great accuracy. Measurement is also essential in industry, commerce, engineering, construction, manufacturing, pharmaceutical production, and electronics.


          
            	
              
                	When you can measure what you are speaking about, and express it in numbers, you know something about it; but when you cannot express it in numbers, your knowledge is of a meager and unsatisfactory kind; it may be the beginning of knowledge, but you have scarcely in your thoughts advanced to the state of science. LORD KELVIN

              

            

          


          


          History of measurement


          The word measurement comes from the Greek "metron", meaning limited proportion. This also has a common root with the word "moon" and "month" possibly since the moon and other astronomical objects were among the first measurement methods of time.


          The history of measurements is a topic within the history of science and technology. The metre (U.S.: meter) was standardized as the unit for length after the French revolution, and has since been adopted throughout most of the world.


          


          Measurement standards


          Laws to regulate measurement were originally developed to prevent fraud. However, units of measurement are now generally defined on a scientific basis, and are established by international treaties. In the United States, commercial measurements are regulated by the National Institute of Standards and Technology NIST, a division of the United States Department of Commerce.


          


          Units and systems of measurement
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          The definition or specification of precise standards of measurement involves two key features, which are evident in the International System of Units (SI). Specifically, in this system the definition of each of the base units makes reference to specific empirical conditions and, with the exception of the kilogram, also to other quantitative attributes. Each derived SI unit is defined purely in terms of a relationship involving itself and other units; for example, the unit of velocity is 1 m/s. Due to the fact that derived units make reference to base units, the specification of empirical conditions is an implied component of the definition of all units.


          


          Imperial system


          Before SI units were widely adopted around the world, the British systems of English units and later Imperial units were used in Britain, the Commonwealth and the United States. The system came to be known as U.S. customary units in the United States and is still in use there and in a few Caribbean countries. These various systems of measurement have at times been called foot-pound-second systems after the Imperial units for distance, weight and time. Many Imperial units remain in use in Britain despite the fact that it has officially switched to the SI system. Road signs are still in miles, yards, miles per hour, and so on, people tend to measure their own height in feet and inches and soda is sold in pints, to give just a few examples. Imperial units are used in many other places, for example, in many Commonwealth countries which are considered metricated, land area is measured in acres and floor space in square feet, particularly for commercial transactions (rather than government statistics). Similarly, the imperial gallon is used in many countries that are considered metricated at gas/petrol stations, an example being the United Arab Emirates.


          


          Metric system


          The metric system is a decimalised system of measurement based on the metre and the gram. It exists in several variations, with different choices of base units, though these do not affect its day-to-day use. Since the 1960s the International System of Units (SI), explained further below, is the internationally recognized standard metric system. Metric units of mass, length, and electricity are widely used around the world for both everyday and scientific purposes. The main advantage of the metric system is that it has a single base unit for each physical quantity. All other units are powers of ten or multiples of ten of this base unit. Unit conversions are always simple because they will be in the ratio of ten, one hundred, one thousand, etc. All lengths and distances, for example, are measured in meters, or thousandths of a metre (millimeters), or thousands of meters (kilometres), and so on. There is no profusion of different units with different conversion factors as in the Imperial system (e.g. inches, feet, yards, fathoms, rods). Multiples and submultiples are related to the fundamental unit by factors of powers of ten, so that one can convert by simply moving the decimal place: 1.234 metres is 1234 millimetres or 0.001234 kilometres. The use of fractions, such as 2/5 of a meter, is not prohibited, but uncommon.


          


          SI


          The International System of Units (abbreviated SI from the French language name Systme International d'Units) is the modern, revised form of the metric system. It is the world's most widely used system of units, both in everyday commerce and in science. The SI was developed in 1960 from the metre-kilogram- second (MKS) system, rather than the centimetre-gram-second (CGS) system, which, in turn, had many variants. At its development the SI also introduced several newly named units that were previously not a part of the metric system.


          There are two types of SI units, base and derived units. Base units are the simple measurements for time, length, mass, temperature, amount of substance, electric current, and light intensity. Derived units are made up of base units, for example density is kg/m3.


          


          Converting prefixes


          The SI allows easy multiplication when switching among units having the same base but different prefixes. To convert from meters to centimeters it is only necessary to multiply the number of meters by 100, since there are 100 centimeters in a meter. Inversely, to switch from centimeters to meters one multiplies the number of centimeters by .01.


          


          Length


          
            [image: A 2-metre carpenter's rule]
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          A ruler or rule is a tool used in, for example, geometry, technical drawing, engineering, and carpentry, to measure distances or to draw straight lines. Strictly speaking, the ruler is the instrument used to rule straight lines and the calibrated instrument used for determining length is called a measure, however common usage calls both instruments rulers and the special name straightedge is used for an unmarked rule. The use of the word measure, in the sense of a measuring instrument, only survives in the phrase tape measure, an instrument that can be used to measure but cannot be used to draw straight lines. As can be seen in the photographs on this page, a two metre carpenter's rule can be folded down to a length of only 20 centimetres, to easily fit in a pocket, and a five metre long tape measure easily retracts to fit within a small housing.


          


          Time


          The most common devices for measuring time are the clock or watch. A chronometer is a timekeeping instrument precise enough to be used as a portable time standard. Historically, the invention of chronometers was a major advance in determining longitude and an aid in celestial navigation. The most accurate device for the measurement of time is the atomic clock.


          Before the invention of the clock, people measured time using the hourglass, the sundial, and the water clock.


          


          Mass


          Mass refers to the intrinsic property of all material objects to resist changes in their momentum. Weight, on the other hand, refers to the downward force produced when a mass is in a gravitational field. In free fall, objects lack weight but retain their mass. The Imperial units of mass include the ounce, pound, and ton. The metric units gram and kilogram are units of mass.


          A unit for measuring weight or mass is called a weighing scale or, often, simply a scale. A spring scale measures force but not mass, a balance compares masses, but requires a gravitational field to operate. The most accurate instrument for measuring weight or mass is the digital scale, but it also requires a gravitational field, and would not work in free fall.


          


          Measurement in economics


          The measures used in economics are physical measures, nominal price value measures and fixed price value measures. These measures differ from one another by the variables they measure and by the variables excluded from measurements. The measurable variables in economics are quantity, quality and distribution. By excluding variables from measurement makes it possible to better focus the measurement on a given variable, yet, this means a more narrow approach.


          


          Difficulties in measurement


          Since accurate measurement is essential in many fields, and since all measurements are necessarily approximations, a great deal of effort must be taken to make measurements as accurate as possible. For example, consider the problem of measuring the time it takes for an object to fall a distance of one meter. Using physics, it can be shown that, in the gravitational field of the Earth, it should take any object about .45 seconds to fall one meter. However, the following are just some of the sources of error that arise. First, this computation used for the acceleration of gravity 9.8 meters per second per second. But this measurement is not exact, but only accurate to two significant digits. Also, the Earth's gravitational field varies slightly depending on height above sea level and other factors. Next, the computation of .45 seconds involved extracting a square root, a mathematical operation that required rounding off to some number of significant digits, in this case two significant digits.


          So far, we have only considered scientific sources of error. In actual practice, dropping an object from a height of a meter stick and using a stop watch to time its fall, we have other sources of error. First, and most common, is simple carelessness. Then there is the problem of determining the exact time at which the object is released and the exact time it hits the ground. There is also the problem that the measurement of the height and the measurement of the time both involve some error. Finally, there is the problem of air resistance.


          Scientific measurements must be carried out with great care to eliminate as much error as possible, and to keep error estimates realistic.


          


          Definitions and theories of measurement


          


          The classical definition of measurement


          In the classical definition, which is standard throughout the physical sciences, measurement is the determination or estimation of ratios of quantities. Quantity and measurement are mutually defined: quantitative attributes are those which it is possible to measure, at least in principle. The classical concept of quantity can be traced back to John Wallis and Isaac Newton, and was foreshadowed in Euclid's Elements (Michell, 1993).


          


          The representational theory of measurement


          In the representational theory, measurement is defined as "the correlation of numbers with entities that are not numbers" (Nagel, 1932). The strongest form of representational theory is also known as additive conjoint measurement. In this form of representational theory, numbers are assigned on the basis of correspondences or similarities between the structure of number systems and the structure of qualitative systems. A property is quantitative if such structural similarities can be established. In weaker forms of representational theory, such as that implicit within the work of Stanley Smith Stevens, numbers need only be assigned according to a rule.


          The concept of measurement is often misunderstood as merely the assignment of a value, but it is possible to assign a value in a way that is not a measurement in terms of the requirements of additive conjoint measurement. One may assign a value to a person's height, but unless it can be established that there is a correlation between measurements of height and empirical relations, it is not a measurement according to additive conjoint measurement theory. Likewise, computing and assigning arbitrary values, like the "book value" of an asset in accounting, is not a measurement because it does not satisfy the necessary criteria.


          


          Types of measurement proposed by Stevens


          The definition of measurement was purportedly broadened by Stanely S. Stevens. He defined types of measurements to include nominal, ordinal, interval, and ratio. In practice, this scheme is used mainly in the social sciences but even there its use is controversial because it includes definitions that do not meet the more strict requirements of the classical theory and additive conjoint measurement. However, the classifications of interval and ratio level measurement are not controversial.


          
            	Nominal: Discrete data which represent group membership to a category which does not have an underlying numerical value. Examples include ethnicity, colour, pattern, soil type, media type, license plate numbers, football jersey numbers, etc. May also be dichotomous such as present/absent, male/female, live/dead


            	Ordinal: Includes variables that can be ordered but for which there is no zero point and no exact numerical value. Examples: preference ranks (Thurstone rating scale), Mohs hardness scale, movie ratings, shirt sizes (S,M,L,XL), and college rankings. Also includes the Likert scale used in surveys  strongly agree, agree, undecided, disagree, strongly disagree. Distances between each ordered category are not necessarily the same (a four star movie isn't necessarily just "twice" as good as a two star movie).


            	Interval: Describes the distance between two values but a ratio is not relevant. A numerical scale with an arbitrary zero point. Most common examples Celsius and Fahrenheit. Some consider indexes such as IQ to be interval measurements whereas others consider them only counts. Interval-level measurements can be obtained through application of the Rasch model.


            	Ratio: This is what is most commonly associated with measurements in the physical sciences. The zero value is not arbitrary and units are uniform. This is the only measurement type where ratio comparisons are meaningful. Examples include weight, speed, volume, etc.

          


          The concept of measurement is often confused with counting, which implies an exact mapping of integers to clearly separate objects.


          


          Citations


          
            	^ Douglas Hubbard "How to Measure Anything: Finding the Value of Intangibles in Business", John Wiley & Sons, 2007


            	^ Stevens, S.S. On the theory of scales and measurement 1946. Science. 103, 677-680.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Measurement"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Measuring poverty


        
          

          
            [image: Map of world poverty by country, showing percentage of population living on less than 1 dollar per day. Unfortunately, information is missing for some countries.]

            
              Map of world poverty by country, showing percentage of population living on less than 1 dollar per day. Unfortunately, information is missing for some countries.
            

          


          
            [image: World map showing Life expectancy.]

            
              World map showing Life expectancy.
            

          


          
            [image: World map showing the Human Development Index.]

            
              World map showing the Human Development Index.
            

          


          
            [image: World map showing the Gini coefficient, a measure of income inequality.]

            
              World map showing the Gini coefficient, a measure of income inequality.
            

          


          
            [image: The percentage of the world's population living on less than $1 per day has halved in twenty years. However, most of this improvement has occurred in East and South Asia. The graph shows the 1981-2001 period.]

            
              The percentage of the world's population living on less than $1 per day has halved in twenty years. However, most of this improvement has occurred in East and South Asia. The graph shows the 1981-2001 period.
            

          


          
            [image: Life expectancy has been increasing and converging for most of the world. Sub-Saharan Africa has recently seen a decline, partly related to the AIDS epidemic. The graph shows the 1950-2005 period.]

            
              Life expectancy has been increasing and converging for most of the world. Sub-Saharan Africa has recently seen a decline, partly related to the AIDS epidemic. The graph shows the 1950-2005 period.
            

          


          Although the most severe poverty is in the developing world, there is evidence of poverty in every region. In developed countries, this condition results in wandering homeless people and poor suburbs and ghettos. Poverty may be seen as the collective condition of poor people, or of poor groups, and in this sense entire nation-states are sometimes regarded as poor. To avoid stigma these nations are usually called developing nations.


          When measured, poverty may be absolute or relative poverty. Absolute poverty refers to a set standard which is consistent over time and between countries. An example of an absolute measurement would be the percentage of the population eating less food than is required to sustain the human body (approximately 2000-2500 kilocalories per day).


          Relative poverty, in contrast, views poverty as socially defined and dependent on social context. One relative measurement would be to compare the total wealth of the poorest one-third of the population with the total wealth of richest 1% of the population. In this case, the number of people counted as poor could increase while their income rise. There are several different income inequality metrics, one example is the Gini coefficient.


          The main poverty line used in the OECD and the European Union is a relative poverty measure based on "economic distance", a level of income set at 50% of the median household income.


          The United States, in contrast, uses an absolute poverty measure. The US poverty line was created in 1963-64 and was based on the dollar costs of the U.S. Department of Agriculture's "economy food plan" multiplied by a factor of three. The multiplier was based on research showing that food costs then accounted for about one third of the total money income. This one-time calculation has since been annually updated for inflation.


          The US line has been critiqued as being either too high or too low. For example, the Heritage Foundation, a conservative U.S. think tank, objects to the fact that, according to the U.S. Census Bureau, 46% of those defined as being in poverty in the U.S. own their own home (with the average poor person's home having three bedrooms, with one and a half baths, and a garage).. Others, such as economist Ellen Frank, argue that the poverty measure is too low as families spend much less of their total budget on food than they did when the measure was established in the 1950s. Further, federal poverty statistics do not account for the widely varying regional differences in non-food costs such as housing, transport, and utilities.


          Both absolute and relative poverty measures are usually based on a person's yearly income and frequently take no account of total wealth. Some people argue that this ignores a key component of economic well-being.


          The World Bank defines poverty in absolute terms. The bank defines extreme poverty as living on less than $1 per day US ( PPP), and moderate poverty as less than $2 a day. It has been estimated that in 2001, 1.1 billion people had consumption levels below $1 a day and 2.7 billion lived on less than $2 a day. The proportion of the developing world's population living in extreme economic poverty has fallen from 28 percent in 1990 to 21 percent in 2001. Much of the improvement has occurred in East and South Asia. In Sub-Saharan Africa GDP/capita shrank with 14 percent and extreme poverty increased from 41 percent in 1981 to 46 percent in 2001. Other regions have seen little or no change. In the early 1990s the transition economies of Europe and Central Asia experienced a sharp drop in income. Poverty rates rose to 6 percent at the end of the decade before beginning to recede. There are various criticisms of these measurements.


          Some economists such as Guy Pfeffermann say that other non-monetary indicators of "absolute poverty" are also improving. Life expectancy has greatly increased in the developing world since WWII and is starting to close the gap to the developed world where the improvement has been smaller. Even in Sub-Saharan Africa, the least developed region, life expectancy increased from 30 years before World War II to a peak of about 50 years before the HIV pandemic and other diseases started to force it down to the current level of 47 years. Child mortality has decreased in every developing region of the world. The proportion of the world's population living in countries where per-capita food supplies are less than 2,200 calories (9,200 kilojoules) per day decreased from 56% in the mid-1960s to below 10% by the 1990s. Between 1950 and 1999, global literacy increased from 52% to 81% of the world. Women made up much of the gap: Female literacy as a percentage of male literacy has increased from 59% in 1970 to 80% in 2000. The percentage of children not in the labor force has also risen to over 90% in 2000 from 76% in 1960. There are similar trends for electric power, cars, radios, and telephones per capita, as well as the proportion of the population with access to clean water.


          Income inequality for the world as a whole is diminishing. A 2002 study by Xavier Sala-i-Martin finds that this is driven mainly, but not fully, by the extraordinary growth rate of the incomes of the 1.2 billion Chinese citizens. However, unless Africa achieve economic growth, then China, India, the OECD and the rest of middle-income and rich countries will diverge away from it, and global inequality will rise. Thus, the economic growth of the African continent should be the priority of anyone concerned with decreasing global income inequality.


          Poverty Gap Index The mean distance below the poverty line as a proportion of the poverty line where the mean is taken over the whole population, counting the non-poor as having zero poverty gap.


          Even if poverty may be lessening for the world as a whole, it continues to be an enormous problem:


          
            	One third of deaths - some 18 million people a year or 50,000 per day - are due to poverty-related causes. That's 270 million people since 1990, the majority women and children, roughly equal to the population of the US.


            	Every year nearly 11 million children die before their fifth birthday.

          


          
            	In 2001, 1.1 billion people had consumption levels below $1 a day and 2.7 billion lived on less than $2 a day

          


          
            	800 million people go to bed hungry every day.

          


          The World Bank's "Voices of the Poor" , based on research with over 20,000 poor people in 23 countries, identifies a range of factors which poor people consider elements of poverty. Most important are those necessary for material well-being, especially food. Many others relate to social rather than material issues.


          
            	precarious livelihoods


            	excluded locations


            	gender relationships


            	problems in social relationships


            	lack of security


            	abuse by those in power


            	dis-empowering institutions


            	limited capabilities, and


            	weak community organizations.
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          Meat, in its broadest definition, is animal tissue used as food. Most often it references to skeletal muscle and associated fat, but it may also refer to non- muscle organs, including lungs, livers, skin, brains, bone marrow and kidneys. The word meat is also used by the meat packing and butchering industry in a more restrictive sense - the flesh of mammalian species (pigs, cattle, etc.) raised and butchered for human consumption, to the exclusion of fish, poultry, and insects. Eggs are rarely referred to as meat even though they consist of animal tissue. Animals that consume only meat are carnivores.


          The meat packing industry slaughters, processes, and distributes meats for human consumption in many countries.


          


          Etymology


          The word meat comes from the Old English word mete, which referred to food in general. Mad in Danish, and mat in Swedish and Norwegian, still mean food. The narrower sense, referring exclusively to animal flesh developed over the past few hundred years. Until recently, meaty continued to often be used to refer to any food of a "meaty" consistencythe meat of an artichoke, for example. This usage is mostly obscure today, but the word can still be used to imply reference to the most essential or substantial part of something (e.g., "the real meat of the government's policies...").


          Meaty also shares some of the sexual connotations that flesh carries, and can be used to refer to the human body, often in a way that is considered vulgar or demeaning, as in the phrase meat market, which, in addition to simply denoting a market where meat is sold, can also be a slang phrase referring to a place or situation where humans are treated or viewed as commodities, especially a place where one looks for a casual sexual encounter. This sexual connotation has also existed for at least 500 years.


          


          Methods of preparation
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          Meat is prepared in many ways, as steaks, in stews, fondue, or as dried meat. It may be ground then formed into patties (as burgers or croquettes), loaves, or sausages, or used in loose form (as in "sloppy joe" or Bolognese sauce). Some meats are cured, by smoking, pickling, preserving in salt or brine (see salted meat and curing). Others are marinated and barbecued, or simply boiled, roasted, or fried. Meat is generally eaten cooked, but there are many traditional recipes that call for raw beef, veal or fish. Meat is often spiced or seasoned, as in most sausages. Meat dishes are usually described by their source (animal and part of body) and method of preparation.


          Meat is a typical base for making sandwiches. Popular sandwich meats include turkey, chicken, ham, pork, bacon, salami and other sausages, and beef, such as steak, roast beef, corned beef, and pastrami. Meat can also be molded or pressed (common for products that include offal, such as haggis and scrapple) and canned.


          


          Nutritional benefits and concerns


          All muscle tissue is very high in protein, containing all of the essential amino acids. Muscle tissue is very low in carbohydrates. The fat content of meat can vary widely depending on the species and breed of animal, the way in which the animal was raised including what it was fed, the anatomical part of its body, and the methods of butchering and cooking. Wild animals such as deer are typically leaner than farm animals, leading to the increasing popularity of game such as venison; however, centuries of breeding meat animals for size and fatness is being reversed by consumer demand for meat with less fat. Animal fat is relatively high in saturated fat and cholesterol, which have been linked to various health problems, including heart disease and arteriosclerosis.


          
            
              Typical Meat Nutritional Content

              from 110 grams (4oz)
            

            
              	Source

              	calories

              	protein

              	carbs

              	fat
            


            
              	fish

              	110140

              	2025g

              	0g

              	15g
            


            
              	chicken breast

              	160

              	28g

              	0g

              	7g
            


            
              	lamb

              	250

              	30g

              	0g

              	14g
            


            
              	steak (beef)

              	275

              	30g

              	0g

              	18g
            


            
              	T-bone

              	450

              	25g

              	0g

              	35g
            

          


          The table at right compares the nutritional content of several types of meat. While each kind of meat has about the same content of protein and carbohydrates, there is a very wide range of fat content. It is the additional fat that contributes most to the calorie content of meat, and to concerns about dietary health. A famous study, the Nurses' Health Study, followed about one-hundred-thousand female nurses and their eating habits. Nurses who ate the largest amount of animal fat were twice as likely to develop colon cancer as the nurses who ate the least amount of animal fat.
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          In response to health concerns about saturated fat and cholesterol, consumers have altered their consumption of various meats. A USDA report points out that consumption of beef in the United States between 19701974 and 19901994 dropped by 21%, while consumption of chicken increased by 90%.


          Meat can transmit certain diseases. Undercooked pork sometimes contains the parasites that cause trichinosis or cysticercosis. Chicken is sometimes contaminated with Salmonella enterica disease-causing bacteria. The recent outbreak of bird flu has stimulated global concerns over public health. Cattle tissue occasionally contains the prions that cause variant Creutzfeldt-Jakob Disease. Practice of good food safety and animal husbandry practices reduces most of these risks. These are almost never a factor in the consumption of wild meats.


          


          Abstention from meat


          People may abstain from consuming meat for a variety of reasons.


          


          Cultural and religious taboos


          Cultural taboos inhibit the consumption of certain kinds of meat, even for non-religious people. For example, consumption of human meat, or cannibalism, is nearly always considered a cultural taboo.


          Some cultures do not eat the meat of animals species that they regularly keep as pets. In Western Culture, rabbits and fish are exceptions to this rule.


          Islam and Judaism both have dietary laws. Halal is the term that refers to Islamic dietary laws and Kashrut is the term that refers to Jewish dietary laws.


          In vitro and imitation meat


          Various forms of imitation meat have been created to satisfy some vegetarians' taste for the flavor and texture of meat, and there is speculation about the possibility of growing in vitro meat from animal tissue.
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          Coordinates:


          
            
              	City of Mecca / Makkah Al Mukarrammah
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                    Coat of arms
                  

                

              
            


            
              	Nickname(s): Umm Al Qura (Mother of Villages)
            


            
              	
                
                  [image: Location of Mecca]
                
Location of Mecca
              
            


            
              	Country

              	[image: ] Saudi Arabia
            


            
              	Province

              	Makkah Province
            


            
              	Construction of Kaaba

              	+2000 BC
            


            
              	Established

              	Unknown
            


            
              	Joined Saudi Arabia

              	1924
            


            
              	Government
            


            
              	-Mayor

              	Osama Al-Bar
            


            
              	-Provincial Governor

              	Khalid al Faisal
            


            
              	Area Mecca Municipality
            


            
              	- Urban

              	850km(328.2sqmi)
            


            
              	- Metro

              	1,200km(463.3sqmi)
            


            
              	Population (2007)
            


            
              	-City

              	1,700,000
            


            
              	- Density

              	4,200/km(2,625/sqmi)
            


            
              	- Urban

              	2,053,912
            


            
              	- Metro

              	2,500,000
            


            
              	

              	Makkah Municipality estimate
            


            
              	Time zone

              	EAT ( UTC+3)
            


            
              	-Summer( DST)

              	EAT ( UTC+3)
            


            
              	Postal Code

              	(5 digits)
            


            
              	Area code(s)

              	+966-2
            


            
              	Website: Mecca Municipality
            

          


          Mecca IPA: /ˈmɛkə/, also spelled Makkah IPA: [ˈmkə] (in full: Makkah Al-Mukarramah IPA: [(Arabic) mkː(t) lmʊkarˑam]; Arabic: مكّة المكرمة) is Islam's holiest city home to the Kaaba shrine and the Grand mosque. The city is known for the annual Hajj pilgrimage, which being one of the five pillars of Islam, attracts close to 2 million pilgrims.


          Islamic tradition attributes the beginning of Mecca to Ishmael's descendants. In the 7th century, the Islamic prophet Muhammad proclaimed Islam in the city, by now an important trading centre, and the city played an important role in the early history of Islam. After 966, Mecca was led by local sharifs, until 1924, when it came under the rule of the Saudis. In its modern period, Mecca has seen a great expansion in size and infrastructure.


          The modern day city is located in and the capital of Saudi Arabia's Makkah Province, in the historic Hejaz region. With a population of 1,700,000 (2008), the city is located 73 kilometres (45 miles) inland from Jeddah, in a narrow valley, and 277metres (910 ft) above sea level.


          


          Etymology


          Mecca is the original English transliteration of the Arabic name. Historically, the city has also been called Becca.


          In the 1980s, the Saudi Arabian government and others began promoting the transliteration Makkah (in full, Makkah al-Mukarramah), which more closely resembles the actual Arabic pronunciation. This spelling is starting to be taken up by many organizations, including the United Nations, United States Department of State, and the British Foreign Office, but the spelling Mecca remains in common use.


          Another alternative is Meccah.


          Derived from the importance of the city in Islam is the English word mecca, meaning "A place that is regarded as the centre of an activity or interest" or "A goal to which adherents of a religious faith or practice fervently aspire."


          


          Government


          Mecca is governed by the Municipality of Mecca, headed by a mayor (Also known as Amin) appointed by the Saudi Government. The current mayor of the city is Osama Al-Bar. A municipal council of fourteen locally elected members is responsible for the functioning of the municipality.


          Mecca is the capital of Makkah Province, which includes neighboring Jeddah. The governor was Prince Abdul Majeed bin Abdul Aziz from 2000 until his death in 2007. On May 16, 2007, Prince Khalid al Faisal was appointed as the new governor.


          


          History
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          Early history


          According to Islamic tradition, the history of Mecca goes back to Ibrahim (ابراهيم, Abraham) when he built the Kaaba with the help of his son Ismā'īl (اسماعيل, Ishmael), around 2000 BC. The inhabitants were stated to have fallen away from monotheism through the influence of the Amelkites. Historians state that the Kaaba later became the repository of 360 idols and tribal gods of all of Arabia's nomadic tribes. Until the 7th century, Mecca's most important god would remain to be Hubal, having been placed there by the ruling Quraysh tribe.


          The city was also known to Ptolemy as "Macoraba". In the 5th century, the Quraysh tribe took control of Mecca, and became skilled merchants and traders. In the 6th century they joined the lucrative spice trade as well, since battles in other parts of the world were causing trade routes to divert from the dangerous sea routes to the relatively more secure overland routes. The Byzantine Empire had previously controlled the Red Sea, but piracy had been on the increase. Another previous route, that from the Persian Gulf via the Tigris and Euphrates rivers, was also being threatened by exploitation from the Sassanid Empire, as well as being disrupted by the Lakhmids, the Ghassanids, and the Roman-Persian Wars. Mecca's prominence as a trading centre surpassed the cities of Petra and Palmyra.


          By the middle of the 6th century, there were three major settlements in northern Arabia, all along the southwestern coast that borders the Red Sea, in a habitable region between the sea and the great desert to the east. This area, known as the Hejaz, featured three settlements that had grown around oasis, where water was available. In the centre of the Hejaz was Yathrib, later renamed as Medina. 250miles (400km) south of Yathrib was Taif, a mountain town, and northwest of Taif was Mecca. Though the area around Mecca was completely barren, Mecca was the wealthiest and most important of the three settlements. Islamic histories state that it had abundant water via the Zamzam Well, which was the site of the holiest shrine in Arabia, the Kaaba, and was also at the crossroads of major caravan routes.. Actually the well of Zamzam was barely sufficient to support the small community there, the Kaaba was but one of many such Arabian Polytheistic temple found in the peninsula, and the city was the terminus for a single caravan route which ran from Mecca to Syria.


          The harsh conditions of the Arabian peninsula usually meant a constant state of conflict between the tribes, but once a year they would declare a truce and converge upon Mecca in an annual pilgrimage. This journey was intended for religious reasons, to pay homage to the shrine, and to drink from the Well of Zamzam. However, it was also the time each year that disputes would be arbitrated, debts would be resolved, and trading would occur at Meccan fairs. These annual events gave the tribes a sense of common identity and made Mecca extremely important throughout the peninsula.


          Muhammad's great-grandfather had been the first to equip a camel caravan, and they became a regular part of the town's economy. Alliances were struck between the merchants in Mecca, and the local nomadic tribes, who would bring leather, livestock, and metals which were mined in the local mountains. Caravans would then be loaded up in Mecca, and would take the goods to the cities in Syria and Iraq. Islamic tradition claims that goods from other continents also flowed through Mecca. From Africa and the Far East towards Syria supposedly flowed spices, leather, drugs, cloth, and slaves; and in return Mecca was to have received money, weapons, cereals, and wine, which were distributed throughout Arabia. The Meccans signed treaties with both the Byzantines and the Bedouins, and negotiated safe passage for caravans, which included such things as water and pasture rights. These further increased Mecca's political power as well as economic, and Mecca became the centre of a loose confederation of client tribes, which included those of the Banu Tamim. Other forces such as the Abyssinian, Ghassan, and Lakhm were in decline, and Meccan influence was the primary binding force in Arabia in the late 6th century.


          


          Muhammad


          Muhammad was born in Mecca in 570, and thus Islam has been inextricably linked with Mecca ever since. Muhammad was born in a minor faction, the Hashemites, of the ruling Quraysh tribe. Islamic tradition states that he began receiving divine revelations here in 610 AD, and began to preach monotheism against Meccan paganism. After enduring persecution for 13 years, Muhammad emigrated (see Hijra) in 622 with his followers to Medina. The conflict between the Quraysh and the Muslims, however, continued: the two fought Battle of Badr, where Muslims defeated the Quraysh outside Medina; whilst the Meccans overcame the Muslims at the Battle of Uhud. Overall, however, Meccan efforts to annihilate Islam were unsuccessful, and during the Battle of the Trench in 627, the combined armies of Arabia were unable to defeat Muhammad.
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          In 628, Muhammad and his followers peacefully marched to Mecca, attempting to enter the city for pilgrimage. Instead, however, both Muslims and Meccans entered into the Treaty of Hudaybiyyah, whereby Muslims and Quraysh would cease fighting and Muslims would be allowed into the city the following year. Two years later the Quraysh violated the truce, but instead of continuing their fight, the city of Mecca shortly surrendered to Muhammad. The prophet declared amnesty for the inhabitants, gave generous gifts to the leading Quraysh. Mecca was cleansed of all its idols and cult images in the Kaaba. Muhammad declared Mecca as the holiest site in Islam ordaining the it as the centre of Muslim pilgrimage, one of the faith's five pillars. Despite his conquest, however, Muhammad chose to return to Medina, leaving behind Attab bin Usaid to govern the city. Muhammad's other activities in Arabia led to the unification of the peninsula, putting an end to the wars that had disrupted life in the city for so long.


          Muhammad died in 632, but with the sense of unity that he'd passed on to the Arabians, Islam began a rapid expansion, and within the next few hundred years stretched from North Africa well into Asia. As the Islamic Empire grew, Mecca continued to attract pilgrims not just from Arabia, but now from all across the Empire, as Muslims sought to perform the annual Hajj.


          Mecca also attracted a year-round population of scholars, pious Muslims who wished to live close to the Kaaba, and local inhabitants who served the pilgrims. Due to the difficulty and expense of the Hajj, pilgrims arrived by boat at Jeddah, and came overland, or joined the annual caravans from Syria or Iraq.


          


          Political history
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          Mecca was never the capital of any of the Caliphates including the Ottoman Empire. Muslim rulers did, however, contribute to its upkeep. During the reign of Umar and Uthman, concerns of flooding caused the caliphs to bring in Christian engineers to build barrages in the high-lying quarters, and also to construct dykes and embankments to protect the area round the Kaʿba.


          In Islamic history, Muhammad's emigration to Medina established the city as the first capital of the nation. When the Umayyad dynasty took power they moved the capital to Damascus, Syria, and then the Abbasid Caliphate moved the capital to Baghdad, Iraq. The center of the Islamic Empire remained at Baghdad for nearly 500 years, and flourished into a centre of research and commerce. In the 13th century, the Mongols invaded Baghdad and sacked the city. This event was one of the most detested events in Islamic history. Soon after the Battle of Baghdad, the Mongols rampaged west and conquered Syria. The next city to quickly emerge as the centre of power in the Islamic state was Cairo, in Egypt. When the Ottoman Empire came into prominence the capital was moved to Constantinople. Mecca still remained as a prominent trading centre though. When pilgrims arrived for the Hajj they often financed their journey by bringing goods which they could sell in the Meccan markets, and acquiring goods there which they could sell when they returned home.


          Mecca re-entered Islamic political history briefly when it was held by Abd-Allah ibn al-Zubayr, an early Muslim who opposed the Umayyad caliphs. The caliph Yazid I besieged Mecca in 683.


          Thereafter the city figured little in politics, it was a city of devotion and scholarship. For centuries it was governed by the Hashemite Sharifs of Mecca.


          In 930, Mecca was attacked and sacked by Qarmatians, a millenarian Ismaili Muslim sect led by Abu Tahir Al-Jannabi and centered in eastern Arabia. The Black Death pandemic hit Mecca in 1349. In 1517, the Sharif of Mecca, Barakat bin Muhammed, acknowledged the supremacy of the Ottoman Caliph, but maintained a great degree of local autonomy.
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          The city was captured in 1802 by the First Saudi State (Also known as Wahhabis), The Saudis held Mecca until 1813. This was a massive blow to the prestige of the Ottoman Empire, who had exercised sovereignty over the holy cities since 1517, and the lethargic Ottomans were finally moved to action. The task of bringing Mecca back under Ottoman control was assigned to their powerful viceroy of Egypt, Muhammad Ali Pasha, who successfully returned Mecca following the victory at Mecca in 1813. In 1818, the Wahhabis were again defeated, but some of Al Saud clan lived on to found the Second Saudi State that lasted until 1891, and later the present Saudi Arabia.


          


          Saudi Arabia


          In June 1916, During the Arab Revolt, the Sharif of Mecca, Hussein bin Ali revolted against the Ottoman Empire from Mecca and it was the first city captured by his forces following Battle of Mecca (1916). Sharif Hussien declared a new state, Kingdom of Hejaz, and declared Mecca as the capital of the new kingdom. In 1924, the Sharif of Mecca were overthrown by the Saudis, and Mecca was incorporated into Saudi Arabia. Following the Battle of Mecca (1924), The city joint Saudi Arabia until the present days.
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          On November 20, 1979 two hundred armed Islamist dissidents led by Saudi preacher Juhayman al-Otaibi seized the Grand Mosque. They claimed that the Saudi royal family no longer represented pure Islam and that the mosque, and the Kaaba, must be held by those of the true faith. The rebels seized tens of thousands of pilgrims as hostages and barricaded themselves in the mosque. The siege lasted two weeks, and resulted in several hundred deaths and significant damage to the shrine, especially the Safa-Marwa gallery. While it is the Pakistani forces that carried out the bloodless assault, they were assisted with weapons and planning by a small team of advisors from The French GIGN commando unit.


          On July 31, 1987, during an anti-US demonstration by pilgrims, 402 people were killed (275 Iranian pilgrims, 85 Saudis [including policemen], and 45 pilgrims from other countries) and 649 wounded (303 Iranian pilgrims, 145 Saudis [including policemen] and 201 pilgrims from other countries) after the Saudi police opened fire against the unarmed demonstrators.


          


          Geography
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          Mecca is at an elevation of 277 m (910 ft) above sea level, and approximately 50miles (80km) inland from the Red Sea. The city is situated between mountains, which has defined the contemporary expansion of the city. The city centers around the Grand Mosque area, whose altitude is lower than most of the city. The area around the mosque comprises the old city. The main avenues are Al-Mudda'ah and Sūq al-Layl to the north of the mosque, and As-Sūg Assaghīr to the south. As the Saudis expanded The Grand Mosque in the centre of the city, where there were once hundreds of houses are now replaced with wide avenues and city squares. Traditional homes are built of local rock and are generally two to three stories. The total area of Mecca metro today stands over 1,200 km (463.3 sq mi)


          Mecca centre lies in a corridor between mountains, which is often called the "hollow of Mecca." Mecca's location was also important for trade, and it was the stop for important trade routes.


          In pre-modern Mecca, the city exploited a few chief sources of water. The first were local wells, such as zamzam, that produced generally brackish water. The second source was the spring of Ayn Zubayda. The sources of this spring are the mountains of J̲abal Saʿd and Jabal Kabkāb, which lie a few kilometers east of Ḏj̲abal ʿArafa or about 20 km east southeast of Mecca. Water was transported from it using underground channels. A very sporadic third source was rainfall which was stored by the people in small reservoirs or cisterns. The rainfall, as scant as it is, also presents the threat of flooding and have been a danger since earliest times. According to Al-Kurdī, there had been 89 historic floods by 1965, including several in the Saudi period. In the last century the most severe one occurred in 1942. Since then, dams have been constructed to ameliorate the problem.


          


          Climate


          Unlike other Saudi Arabian cities, Mecca retains its warm temperature in winter, which can range from +17 C (63 F) at midnight to +25 C (77 F) in the afternoon. Summer temperatures are considered very hot and break the +40 C (104 F) mark in the afternoon dropping to +30 C (86 F) in the evening. Rain usually falls in Mecca in small amounts in December and January.


          Some unusual events often happen during the year, such as dust storms in summer, coming from the Arabian Peninsula's deserts or from North Africa. Snow does not fall in Mecca.


          
            
              	Mecca Climatological Data
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	

              	Year
            


            
              	Record high C (F)

              	33 (91)

              	35 (95)

              	38 (100)

              	40 (104)

              	42 (108)

              	47 (117)

              	42 (108)

              	42 (108)

              	42 (108)

              	41 (106)

              	41 (106)

              	34 (93)

              	

              	
            


            
              	Average high C (F)

              	29 (84)

              	29 (84)

              	29 (84)

              	33 (91)

              	35 (95)

              	37 (99)

              	40 (104)

              	37 (99)

              	36 (97)

              	35 (95)

              	33 (91)

              	32 (88)

              	

              	33 (91)
            


            
              	Average low C (F)

              	19 (66)

              	18 (64)

              	19 (66)

              	21 (70)

              	23 (73)

              	24 (75)

              	26 (79)

              	27 (81)

              	25 (77)

              	23 (73)

              	22 (72)

              	19 (66)

              	

              	22 (72)
            


            
              	Record low C (F)

              	13 (55)

              	13 (55)

              	13 (55)

              	13 (55)

              	16 (61)

              	19 (66)

              	21 (70)

              	23 (73)

              	21 (70)

              	20 (68)

              	17 (63)

              	12 (53)

              	

              	
            


            
              	

              	
            


            
              	Rainfall mm (in)

              	5 (0.2)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	0 (0)

              	25 (1.0)

              	31 (1.2)

              	

              	61 (2.4)
            

          


          


          Cityspaces


          Mecca houses the Masjid al-Haram, the largest mosque in the world. The mosque surrounds the Kaaba, the place which Muslims turn towards while offering daily prayer and considered by Muslims to be the holiest place on Earth. The mosque is also commonly known as the Haram or Grand Mosque.


          The current structure covers an area of 356,800 square meters including the outdoor and indoor praying spaces and can accommodate up to 4 million worshippers during the Hajj period.
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          The recent expansion of the city provided many modern landmarks such as the huge towers of Abraj Al-Bait, with height of 577 m (1,893 ft). The construction of the towers will be completed in 2009, being one of the world's tallest buildings. The site of the towers is located across the street from the entrance to the Grand Mosque.


          As a historic city, Mecca owns hundreds of historical landmarks such as the Kaaba, Muslims believe it was built by Abraham and his son Ishmael. The Zamzam Well is a further example.


          The Qishla of Mecca used to be one of the most notable structures for Mecca, The Qishla was an Ottoman castle facing the Grand Mosque and defending the city from any possible attack. However, the Saudi government removed the structure, giving free space for new hotels and business buildings around the Mosque.


          


          Economy


          The Meccan economy has been heavily dependent on the annual pilgrimage. As one scholar put it, "[Meccans] have no means of earning a living but by serving the hajjis." Economy generated from hajj, in fact, not only powers the Meccan economy but has historically had far reaching effects on the economy of the Hejaz and Najd regions. The income was generated in a number of ways. One method was taxing the pilgrims. Taxes especially increased during the Great Depression, and many of these taxes existed as late as 1972. With rise of oil income, however, all unnecessary charges have been abolished. Another way the Hajj generates income is through services to pilgrims. For example, the Saudi national airline, Saudia, generates 12% of its income from the pilgrimage. Fares paid by pilgrims to reach Mecca by land also generate income; as do the hotels and lodging companies that house them.


          The city takes in more than $100 million during the Hajj. The Saudi government spends about $50 million on services for the Hajj. There are some industries and factories in the city, but Mecca no longer plays a major role in Saudi Arabia's economy, which is mainly based on oil exports. The few industries operating in Mecca include textiles, furniture, and utensils. The majority of the economy is service oriented. Water is scarce and food must be imported via Shu'eyba water plant and Jeddah.


          Nevertheless, many industries have been set up in Mecca. Various types of enterprises that have existed since 1970: corrugated iron manufacturing, copper smithies, carpentry shops, upholstering establishments, vegetable oil extraction plants, sweets manufacturies, flour mills, bakeries, poultry farms, frozen food importing, photography processing, secretarial establishments, ice factories, bottling plants for soft drinks, barber shops, book shops, travel agencies and banks.


          The city has grown substantially in the 20th and 21st centuries, as the convenience and affordability of jet travel has increased the number of pilgrims participating in the Hajj. Thousands of Saudis are employed year-round to oversee the Hajj and staff the hotels and shops that cater to pilgrims; these workers in turn have increased the demand for housing and services. The city is now ringed by freeways, and contains shopping malls and skyscrapers.


          


          Demographics


          Population density in Mecca is very high. Most long-term residents of Mecca live in the Old City, and many work in the industry known locally as the Hajj Industry. As Iyad Madani, Saudi Arabia's minister for Hajj was quoted as saying, "We never stop preparing for the Hajj." Year-round, pilgrims stream into the city to perform the rites of Umrah, and during the last weeks of Dhu al-Hijjah, on average 4 million Muslims arrive in the city to take part in the rites known as Hajj.


          Pilgrims are of different ethnicities and backgrounds, from Africa, Central Asia, Southeast Asia, Europe and the Middle East, of whom many have remained and become residents of the city. As a result, Mecca is much more ethnically diverse than most Saudi cities and its culture more eclectic in nature. Added to the traditional diversity, the oil-boom of the past 50 years has brought hundreds of thousands of working immigrants.


          


          Culture


          Mecca's culture has been impacted by the large number of pilgrims that arrive annually, and thus boasts a rich cultural heritage.


          The first press was brought to Mecca in 1885 by Othman Nūrī Pash̲a, an Ottoman wālī. During the Hash̲imite period, it was used to print the city's official gazette, al-Ḳibla. The Saudi regime expanded this press into a larger operation, introducing the new Saudi official gazette Umm al-Ḳurā. Henceforth presses and printing techniques were introduced in the city from around the Middle East, mostly via Jeddah.


          Jeddah is served by one major Arabic-language newspaper, Shams. However, other Saudi and international newspapers are also provided in Mecca such as the Saudi Gazette, Medina, Okaz and Al-Bilad. The first three are Mecca's (and other Saudi cities') primary newspapers focusing mainly on issues that affect the city, with over a million readers.


          Many television stations serving the city area include Saudi TV1, Saudi TV2, Saudi TV Sports, Al-Ekhbariya, ART channels network and hundreds of cable, satellite and other speciality television providers.


          In pre-modern Mecca the most common sports were impromptu wrestling and foot races. Football is the most popular sport in Mecca, the city hosting some of the oldest sport clubs in Saudi Arabia such as, Al-Wehda FC (established in 1945). King Abdulaziz Stadium is the largest stadium in Mecca with capacity of 33,500.


          


          Religious significance


          The vast majority of Meccans are Sunni Muslims, with a minority of Shiite Pilgrims. The city has over 9000 Mosques.


          The Qur'an enjoins Muslims to face the sacred precincts of Mecca during the Salat. Initially though, the direction of the Qiblah was toward Masjid al-Aqsa, Jerusalem (the First of the Two Qiblahs). This tradition has roots in Muhammad's adoption of the Kaʿba as a physical focus of the new Muslim community, and the direction of prayer, qibla , from the 7th century until the present day. The determination of this sacred direction gave rise to an important study in medieval Islam, distinct and separate from mainstream Islamic tradition of mathematical geography and cartography.


          The cultural environment of today's Mecca has been influenced by a religious movement that began in central Arabia in the mid-eighteenth century. This movement is commonly known as the Wahhabi movement. It has been also influenced by the Shafi`i school. Also, the conflict between liberals and religious scholars made a major impact on the Society of Mecca.


          Since the 7th Century , Mecca has hosted millions of Muslim pilgrims from all over the world in their way to Hajj. This merge with pilgrims has also a major impact on the society and the religion of Meccans.


          Non-Muslims are not permitted to enter Mecca by Saudi law. According to CNN,


          
            Many religious scholars say this "discrimination" exists because Mecca was once a city where Muslims - including the prophet Mohammed - were persecuted and driven out. When Mohammed and his followers reclaimed the city, it was declared a sanctuary ... a place where every Muslim should feel safe.
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          Those who use fake certificates of Muslim identity (to enter) may be arrested and prosecuted by Saudi authorities


          The Saudi government uses the following verse as a Koranic confirmation for this law, however there are other interpretations to this verse (in particular, People of the Book would usually not be regarded as pagans)):


          
            	"O ye who believe! Truly the Pagans are unpure; so let them not, after this year of theirs, approach the Sacred Mosque. And if ye fear poverty, soon will God enrich you, if He wills, out of His bounty, for God is All-knowing, All-wise." -- Koran, 9:28

          


          As one might expect, the existence of cities closed to non-Muslims and the mystery of the Hajj aroused intense curiosity in people from around the world. Some have disguised themselves as Muslims and entered the city of Mecca and then the Grand Mosque to experience the Hajj for themselves. The most famous account of a foreigner's journey to Mecca is A Personal Narrative of a Pilgrimage to Mecca and Medina, written by Sir Richard Francis Burton. Burton traveled as a Qadiriyyah Sufi from Afghanistan; his name, as he signed it in Arabic below his frontispiece portrait for "The Jew, The Gypsy and al-Islam," was al-Hajj 'Abdullah.


          The primary industry in Mecca in modern times is to support the annual pilgrimage of the Hajj, as well as to support the pilgrims who visit the city at all other times of the year. Major stops in their visit include:


          The Kaaba is the ancient stone building towards which all Muslims pray. It was originally one of multiple such buildings in Arabia, but was the only one made of stone, and therefore is the only one still standing. Many Muslims believe that it dates back to the time of Abraham in 2000 BC. All pilgrims are required to walk counter-clockwise around the Kaaba seven times starting at the Black Stone, in a ritual called the Tawaf.


          Muslims believe that the Zamzam Well was revealed to Hagar (هاجر), mother of Ishmael. She was desperately seeking water for her infant son, but could find none. Mecca is located in a hot dry valley with few other sources of water. According to tradition, the water of the Zamzam well is divinely blessed. It is believed to satisfy both hunger and thirst, and cure illness. The water is served to the public through coolers stationed throughout the Masjid al-Haram and the Al-Masjid al-Nabawi in Medina. All pilgrims make every effort to drink of this water during their pilgrimage, and some dip their ihram clothing into it, so that the cloth can be used as their own burial shroud when they die.


          


          Cuisine
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          Meccan residents are a mix of several different ethnicities and nationalities. This mixture of races has impacted significantly on Mecca's traditional cuisine.


          Like other Saudi cities, The Nejdi Kabsa is the most traditional lunch for Meccans. The Yemeni Mandi is also popular as a lunch meal.


          Grilled meats such as shawarma, kofta and kebab have a good market in Mecca. During Ramadan, sambousak and ful are the most popular meals during dusk. These meals are almost always found in Lebanese, Syrian, and Turkish restaurants. During Ramadan also but long years ago, a slave man called Sagga used to provide mineral water for people during dusk. The Saggas also used to provide grape juice. Today, Saggas are rich businesspeople, providing sweets such as baklawa and basbosa, along with juice.


          International food is also popular in the city. American chains such as McDonald's, Burger King, Domino's Pizza and KFC.


          


          Language


          The Mecca City area has a distinctive regional speech pattern called the Hejazi dialect, alternatively known as Meccan or Makkawi. It is often considered to be one of the most recognizable accents within the Arabic language.


          Pronunciations in Hejazi differ from other Gulf dialects in some respects. The Classical Arabic qaaf (ق) is pronounced as /g/ sound, as in "get". Hijazi Arabic is also conservative with respect to the sound of the pronunciation of the letter ğim (ج), which is very close to the two sounds considered, by specialists, to be the best candidates for the way it was pronounced in Classical Arabic, namely, the voiced palatal plosive /ɟ/ and the palatalized velar stop /gʲ/.[citation needed] This stands in contrast with many dialects in the region which use /g/ or /ʒ/ for ğim instead. Some speakers replace the interdental // with /t/ or /s/.


          The Hejazi dialect also contains fairly recent borrowings from other Arabic dialects, including Levantine and Egyptian Arabic.


          


          Education


          Formal education started to be developed in late Ottoman period continuing slowly into and Hās̲h̲imite times. The first major attempt to improve the situation was made by a Jeddah merchant, Muhammad ʿAlī Zaynal Riḍā, who founded the Madrasat al-Falāḥ in Makka in 1911-12 that cost 400,000.


          The school system in Mecca has many public and private schools for both males and females. As of 2005, there were 532 public and private schools for males and another 681 public and private schools for female students. The medium of instruction in both public and private schools is Arabic with emphasis on English as a second language, but some private schools which are by foreign entities such as ( International schools) use the English language for medium of instruction. They also allow the mixing between males and females while other schools do not.


          For higher education, the city has only one university, Umm Al-Qura University, which was established in 1949 as a college and became a public university in 1979.


          


          Communications


          Telecommunications in the city were emphasized early under the Saudi reign. King ʿAbd al-ʿAzīz pressed them forward as he saw them as a means of convenience and better governance. While in King Husayn's time there were about 20 telephones in the entire city; in 1936 the number jumped to 450, totalling about half the telephones in the country. During that time telephone lines were extended to Jeddah and Taif, but not to the capital Riyadh. By 1985 Mecca, like other Saudi cities, possessed the most modern telephone, telex, radio and TV communications.


          Limited radio communication was established within the Hejaz region under the Hashimites. In 1929, wireless stations were set up in various towns of the region, crating a network that would become fully functional by 1932. Soon after World War II, the existing network was greatly expanded and improved. Since then radio communication has been used extensively in directing the pilgrimage and addressing the pilgrims. This practice started in 1950, with the initiation of broadcasts the day of Arafat, and increased until 1957, at which time Radio Makka became the most powerful station in the Middle East at 50 kw. Later, power was increased to 450 kw. Music was not immediately broadcast, but gradually introduced.


          


          Transportation


          Transportation facilities related to the Hajj or Umrah are the main services available. Mecca has only the small Mecca East Airport with no airline service, so most pilgrims access the city through the Hajj terminal of King Abdulaziz International Airport (JED) or the Jeddah Seaport, both of which are in Jeddah.


          The city lacks any public transportation options for residents and visitors, both during and outside of the pilgrimage season. The main tranportation options available for travel within and around the city are either personal vehicles or private taxis.
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        Mechanical engineering


        
          

          Mechanical Engineering is an engineering discipline that involves the application of principles of physics for analysis, design, manufacturing, and maintenance of mechanical systems. It requires a solid understanding of key concepts including mechanics, kinematics, thermodynamics and energy. Mechanical engineers use these principles and others in the design and analysis of motor vehicles, aircraft, heating & cooling systems, watercraft, manufacturing plants, industrial equipment and machinery, medical devices and more.
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          Development


          Mechanical engineering could be found in many ancient and medieval societies throughout the globe. In ancient Greece, the works of Archimedes (287 BC212 BC), and Heron of Alexandria (1070 AD) deeply influenced mechanics in the Western tradition. In ancient China, there were also many notable figures, such as Zhang Heng (78139 AD) and Ma Jun (200265 AD). The medieval Chinese horologist and engineer Su Song (10201101 AD) incorporated an escapement mechanism into his astronomical clock tower two centuries before any escapement could be found in clocks of medieval Europe, as well as the world's first known endless power-transmitting chain drive.


          During the early 19th century in Britain, the development of machine-tools led mechanical engineering to develop as a separate field within engineering, providing manufacturing machines and the engines to power them. The first British professional society of mechanical engineers was formed in 1847, making mechanical engineering the second-oldest branch of engineering behind civil, formed 30 years earlier. In the United States, the first mechanical engineering professional society was formed in 1880, making it the third oldest type of engineering behind civil (1852) and mining & metallurgical (1871). The first schools in the United States to offer an engineering education were the United States Military Academy in 1817, an institution now known as Norwich University in 1819, and Rensselaer Polytechnic Institute in 1825. Education in mechanical engineering has historically been based on a strong foundation in mathematics and science; this is followed by courses emphasizing the application of this knowledge and studies in the social sciences and humanities to give the engineer a broader education.


          


          Education


          Degrees in mechanical engineering are offered at universities in most industrialized nations. In China, India, North America and elsewhere, mechanical engineering programs typically take 4 to 5 years and result in a Bachelor of Science (BSc), Bachelor of Technology (BTech), Bachelor of Engineering (B.Eng), or a Bachelor of Applied Science (B.A.Sc.) with emphasis in mechanical engineering. In Spain, Portugal and most of South America where the (BSc) or (BTech) programs have not been adopted, the formal name for the degree is "Mechanical Engineer" and the course work is based on 56 years of training.


          In the U.S., most undergraduate Mechanical Engineering programs are accredited by the Accreditation Board for Engineering and Technology (ABET) to ensure similar course requirements and standards between universities. The ABET web site lists 276 accredited Mechanical Engineering programs as of June 19, 2006. Mechanical Engineering programs in Canada are accredited by the Canadian Engineering Accreditation Board (CEAB), and most other countries offering engineering degrees have similar accreditation societies.


          Some Mechanical Engineers go on to pursue a postgraduate degree such as a Master of Engineering, Master of Science, Master of Engineering Management (MEng.Mgt, MEM), a Doctor of Philosophy in Engineering (EngD, PhD) or an Engineer's degree. The Master's and Engineer's degrees may consist of either research, coursework or a mixture of the two. The Doctor of Philosophy consists of a significant research component and is often viewed as the entry point to academia.


          


          Coursework


          Mechanical engineering programs generally cover the same fundamental subjects, to meet standards set by each country's accreditation society. Engineering programs in the U.S., for instance, are required by ABET to show that their students can "work professionally in both thermal and mechanical systems areas." This is to ensure a minimum level of competence among graduating engineers and to maintain confidence in the engineering profession as a whole. The specific courses required to graduate, however, may differ from program to program. Universities will often combine multiple subjects into a single class or split a subject into multiple classes, depending on the faculty available and the university's major area(s) of research. Fundamental subjects of mechanical engineering usually include:


          
            	statics & dynamics


            	strength of materials & solid mechanics


            	instrumentation and measurement


            	thermodynamics, heat transfer, energy conversion, and HVAC


            	fluid mechanics & fluid dynamics


            	mechanism design (including kinematics and dynamics)


            	manufacturing technology or processes


            	hydraulics & pneumatics


            	engineering design


            	mechatronics and control theory


            	drafting, CAD (usually including Solid modeling), and CAM

          


          Mechanical engineers are also expected to understand and be able to apply basic concepts from chemistry, chemical engineering, electrical engineering, civil engineering, and physics. Most mechanical engineering programs include several semesters of calculus, as well as advanced mathematical concepts which may include differential equations and partial differential equations, linear and modern algebra, and differential geometry, among others.


          In addition to the core mechanical engineering curriculum, many mechanical engineering programs offer more specialized programs and classes, such as mechatronics / robotics, transport and logistics, cryogenics, fuel technology, automotive engineering, biomechanics, vibration, optics and others, if a separate department does not exist for these subjects.


          Most mechanical engineering programs also require varying amounts of research or community projects to gain practical problem-solving experience. Mechanical engineering students usually hold one or more internships while studying, though this is not typically mandated by the university.


          


          License


          Engineers may seek license by a state, provincial, or national government. The purpose of this process is to ensure that engineers possess the necessary technical knowledge, real-world experience, and knowledge of the local legal system to practice engineering at a professional level. Once certified, the engineer is given the title of Professional Engineer (in the United States, Canada, Japan, South Korea and South Africa), Chartered Engineer (in the UK, Ireland, India and Zimbabwe), Chartered Professional Engineer (in Australia and New Zealand) or European Engineer (much of the European Union). Not all mechanical engineers choose to become licensed; those that do can be distinguished as Chartered or Professional Engineers by the post-nominal title P.E., P. Eng., or C.Eng., as in: Ryan Jones, P.Eng.


          In the U.S., to become a licensed Professional Engineer, an Engineer must pass the comprehensive FE (Fundamentals of Engineering) exam, work a given number of years as an Engineering Intern (EI) or Engineer-in-Training (EIT), and finally pass the "Principles and Practice" or PE (Practicing Engineer or Professional Engineer) exam.


          In the United States, the requirements and steps of this process are set forth by the National Council of Examiners for Engineering and Surveying (NCEES), a national non-profit representing all states. In the UK, current graduates require a MSc, MEng or BEng (Hons) in order to become chartered through the Institution of Mechanical Engineers.


          In most modern countries, certain engineering tasks, such as the design of bridges, electric power plants, and chemical plants, must be approved by a Professional Engineer or a Chartered Engineer. "Only a licensed engineer, for instance, may prepare, sign, seal and submit engineering plans and drawings to an public authority for approval, or to seal engineering work for public and private clients." This requirement can be written into state and provincial legislation, such as Quebec's Engineer Act. In other countries, such as Australia, no such legislation exists; however, practically all certifying bodies maintain a code of ethics independent of legislation that they expect all members to abide by or risk expulsion.


          


          Salaries and workforce statistics


          The total number of engineers employed in the U.S. in 2004 was roughly 1.4 million. Of these, 226,000 were mechanical engineers (15.6%), second only to civil engineers in size at 237,000 (16.4%). The total number of mechanical engineering jobs in 2004 was projected to grow 9 to 17%, with average starting salaries being $50,236 with a bachelor's degree, $59,880 with a master's degree, and $68,299 with a doctorate degree. This places mechanical engineering at 8th of 14 among engineering bachelors degrees, 4th of 11 among masters degrees, and 6th of 7 among doctorate degrees in average annual salary. The median annual earning of mechanical engineers in the U.S. workforce is roughly $63,000. This number is highest when working for the government ($72,500), and lowest when doing general purpose machinery manufacturing in the private sector ($55,850).


          Canadian engineers make an average of $29.83 per hour with 4% unemployed. The average for all occupations is $18.07 per hour with 7% unemployed. Twelve percent of these engineers are self-employed, and since 1997 the proportion of female engineers has risen to 6%.


          


          Modern Tools


          Many mechanical engineering companies, especially those in industrialized nations, have begun to incorporate Computer-aided engineering (CAE) programs into their existing design and analysis processes. For instance, companies may use Computer-aided design (CAD) for design of products in 2D and 3D. This method has many benefits, including easier and more exhaustive visualization of products, the ability to create virtual assemblies of parts, and the ease of use in designing mating interfaces and tolerances.


          Other CAE programs commonly used by mechanical engineers include product lifecycle management(PLM) tools and analysis tools used to perform complex simulations. Analysis tools may be used to predict product response to expected loads, including fatigue life and manufacturability. These tools include Finite element analysis (FEA), Computational fluid dynamics (CFD), and Computer-aided manufacturing (CAM).


          Using CAE programs, a mechanical design team can quickly and cheaply iterate the design process to develop a product that better meets cost, performance, and other constraints. No physical prototype need be created until the design nears completion, allowing hundreds or thousands of designs to be evaluated, instead of a relative few. In addition, CAE analysis programs can model complicated physical phenomena which cannot be solved by hand, such as viscoelasticity, complex contact between mating parts, or non-Newtonian flows


          As mechanical engineering begins to merge with other disciplines, as seen in mechatronics, Multidisciplinary design optimization (MDO) is being used with other CAE programs to automate and improve the iterative design process. MDO tools wrap around existing CAE processes, allowing product evaluation to continue even after the analyst goes home for the day. They also utilize sophisticated optimization algorithms to more intelligently explore possible designs, often finding better, innovative solutions to difficult multidisciplinary design problems.


          


          Subdisciplines


          The field of mechanical engineering can be thought of as a collection of many mechanical disciplines. Several of these subdisciplines which are typically taught at the undergraduate level are listed below, with a brief explanation and the most common application of each. Some of these subdisciplines are unique to mechanical engineering, while others are a combination of mechanical engineering and one or more other disciplines. Most work that a mechanical engineer does uses skills and techniques from several of these subdisciplines, as well as specialized subdisciplines. Specialized subdisciplines, as used in this article, are usually the subject of graduate studies or on-the-job training more than undergraduate research. Several specialized subdisciplines are discussed at the end of this section.


          


          Mechanics
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          Mechanics is, in the most general sense, the study of forces and their effect upon matter. Typically, engineering mechanics is used to analyze and predict the acceleration and deformation (both elastic and plastic) of objects under known forces (also called loads) or stresses. Subdisciplines of mechanics include


          
            	Statics, the study of non-moving bodies under known loads


            	Dynamics (or kinetics), the study of how forces affect moving bodies


            	Mechanics of materials, the study of how different materials deform under various types of stress


            	Fluid Mechanics, the study of how fluids react to forces


            	Continuum mechanics, a method of applying mechanics that assumes that objects are continuous (rather than discrete)

          


          Mechanical engineers typically use mechanics in the design or analysis phases of engineering. If the engineering project were the design of a vehicle, statics might be employed to design the frame of the vehicle, in order to evaluate where the stresses will be most intense. Dynamics might be used when designing the car's engine, to evaluate the forces in the pistons and cams as the engine cycles. Mechanics of materials might be used to choose appropriate materials for the frame and engine. Fluid mechanics might be used to design a ventilation system for the vehicle (see HVAC), or to design the intake system for the engine.


          


          Kinematics


          Kinematics is the study of the motion of bodies (objects) and systems (groups of objects), while ignoring the forces that cause the motion. The movement of a crane and the oscillations of a piston in an engine are both simple kinematic systems. The crane is a type of open kinematic chain, while the piston is part of a closed four bar linkage.


          Mechanical engineers typically use kinematics in the design and analysis of mechanisms. Kinematics can be used to find the possible range of motion for a given mechanism, or, working in reverse, can be used to design a mechanism that has a desired range of motion.


          


          Mechatronics and robotics


          Mechatronics is an interdisciplinary branch of mechanical engineering, electrical engineering and software engineering that is concerned with integrating electrical and mechanical engineering to create hybrid systems. In this way, machines can be automated through the use of electric motors, servo-mechanisms, and other electrical systems in conjunction with special software. A common example of a mechatronics system is a CD-ROM drive. Mechanical systems open and close the drive, spin the CD and move the laser, while an optical system reads the data on the CD and converts it to bits. Integrated software controls the process and communicates the contents of the CD to the computer.


          Mechatronics is currently used in the following areas of engineering, among others:


          
            	Automation, and in the area of robotics


            	Servo-mechanics


            	Sensing and control systems


            	Automotive engineering, in the design of subsystems such as anti-lock braking systems


            	Computer engineering, in the design of mechanisms such as computer drives
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          Robotics is the application of mechatronics to create robots, which perform tasks that are dangerous, unpleasant, or repetitive. These robots may be of any shape and size, but all are preprogrammed and interact physically with the world. To create a robot, an engineer typically employs kinematics (to determine the robot's range of motion) and mechanics (to determine the stresses within the robot).


          Robots are used extensively in Industrial engineering. They allow businesses to save money on labor and perform tasks that are either too dangerous or too precise for humans to perform them economically. Many companies employ assembly lines of robots, and some factories are so robotized that they can run by themselves. Outside the factory, robots have been employed in bomb disposal, space exploration, and many other fields. Robots are also sold for various residential applications.


          


          Structural analysis


          Structural analysis is the branch of mechanical engineering (and also civil engineering) devoted to examining why and how objects fail. Structural failures occur in two general modes: static failure, and fatigue failure. Static structural failure occurs when, upon being loaded (having a force applied) the object being analyzed either breaks or is deformed plastically, depending on the criterion for failure. Fatigue failure occurs when an object fails after a number of repeated loading and unloading cycles. Fatigue failure occurs because of imperfections in the object: a microscopic crack on the surface of the object, for instance, will grow slightly with each cycle (propagation) until the crack is large enough to cause ultimate failure.


          Failure is not simply defined as when a part breaks, however; it is defined as when a part does not operate as intended. Some systems, such as the perforated top sections of some plastic bags, are designed to break. If these systems do not break, failure analysis might be employed to determine the cause.


          Structural analysis is often used by mechanical engineers after a failure has occurred, or when designing to prevent failure. Engineers may use various books and handbooks such as those published by ASM to aid them in determining the type of failure and possible causes.


          Structural analysis may be used in the office when designing parts, in the field to analyze failed parts, or in laboratories where parts might undergo controlled failure tests.


          


          Thermodynamics and thermo-science


          Thermodynamics is an applied science used in several branches of engineering, including Mechanical and Chemical Engineering. At its simplest, thermodynamics is the study of energy, its use and transformation through a system. Typically, engineering thermodynamics is concerned with changing energy from one form to another. As an example, automotive engines convert chemical energy (enthalpy) from the fuel into heat, and then into mechanical work that eventually turns the wheels.


          Thermodynamics principles are used by mechanical engineers in the fields of heat transfer, thermofluids, and energy conversion. Mechanical engineers use thermo-science to design engines and power plants, heating, ventilation, and air-conditioning ( HVAC) systems, heat exchangers, heat sinks, radiators, refrigeration, insulation, and others.


          


          Drafting
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          Drafting or technical drawing is the means by which mechanical engineers create instructions for manufacturing parts. A technical drawing can be a computer model or hand-drawn schematic showing all the dimensions necessary to manufacture a part, as well as assembly notes, a list of required materials, and other pertinent information. A U.S. mechanical engineer or skilled worker who creates technical drawings may be referred to as a drafter or draftsman (or, in a more politically correct way, draftsperson). Drafting has historically been a two-dimensional process, but recent Computer-Aided Designing (CAD) programs have begun to allow the designer to create in three dimensions.


          Instructions for manufacturing a part must be fed to the necessary machinery, either manually, through programmed instructions, or through the use of a Computer-Aided Manufacturing (CAM) or combined CAD/CAM program. Optionally, an engineer may also manually manufacture a part using the technical drawings, but this is becoming an increasing rarity, with the advent of CNC (Computer Numerically Controlled) manufacturing. Engineers primarily manually manufacture parts in the areas of applied spray coatings, finishes, and other processes that cannot economically or practically be done by a machine.


          Drafting is used in nearly every subdiscipline of mechanical engineering, and by many other branches of engineering and architecture. Three-dimensional models created using CAD software are also commonly used in Finite element analysis (FEA) and Computational fluid dynamics (CFD).


          


          Specialized subdisciplines
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          The following is a list of some additional subdisciplines and topics within mechanical engineering. These topics may be considered specialized because they are not typically part of undergraduate mechanical engineering requirements, or require training beyond an undergraduate level to be useful.


          
            
              	Acoustical engineering


              	Aerospace engineering


              	Alternative energy


              	Automotive engineering


              	Biomedical engineering


              	Computer-aided engineering


              	Design optimization


              	Heating, ventilation, and air conditioning (HVAC)


              	Marine engineering


              	Nanotechnology


              	Nuclear engineering


              	Piping


              	Power generation


              	Engineering-based programming

            

          


          



          


          Frontiers of research


          Mechanical engineers are constantly pushing the boundaries of what is physically possible in order to produce safer, cheaper, and more efficient machines and mechanical systems. Some technologies at the cutting edge of mechanical engineering are listed below (see also exploratory engineering).


          


          Composites
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          Composites or composite materials are a combination of materials which provide different physical characteristics than either material separately. Composite material research within mechanical engineering typically focuses on designing (and, subsequently, finding applications for) stronger or more rigid materials while attempting to reduce weight, suceptability to corrosion, and other undesirable factors. Carbon fibre reinforced composites, for instance, have been used in such diverse applications as spacecraft and fishing rods.


          


          Mechatronics


          Mechatronics is the synergistic combination of mechanical engineering, electronic engineering, and software engineering. The purpose of this interdisciplinary engineering field is the study of automata from an engineering perspective and serves the purposes of controlling advanced hybrid systems.


          


          Nanotechnology


          At the smallest scales, mechanical engineering becomes nanotechnology and molecular engineeringone speculative goal of which is to create a molecular assembler to build molecules and materials via mechanosynthesis. For now this goal remains within exploratory engineering.
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        Mechanical work


        
          

          In physics, mechanical work is the amount of energy transferred by a force. Like energy, it is a scalar quantity, with SI units of joules. The term work was first coined in the 1830s by the French mathematician Gaspard-Gustave Coriolis.


          According to the work-energy theorem if an external force acts upon an object, causing its kinetic energy to change from Ek1 to Ek2, then the mechanical work (W) is given by:


          
            	[image: W = \Delta E_k = E_{k2} - E_{k1} = \frac{1}{2}m \Delta (v^2) \,\!]

          


          where m is the mass of the object and v is the object's speed.


          The mechanical work applied to an object can be calculated from the scalar multiplication of the applied force (F) and the displacement (d) of the object. This is given by:


          
            	[image: W = \mathbf{F}\cdot \mathbf{d}=Fd \cos\theta \,\!]

          


          


          Introduction
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          Work can be zero even when there is a force. The centripetal force in circular motion, for example, does zero work because the kinetic energy of the moving object doesn't change. Likewise, when a book sits on a table, the table does no work on the book, because no energy is transferred into or out of the book.


          Heat conduction is not considered to be a form of work, since there is no macroscopically measurable force, only microscopic forces occurring in atomic collisions.


          


          Units


          The SI unit of work is the joule (J), which is defined as the work done by a force of one newton acting over a distance of one meter. This definition is based on Sadi Carnot's 1824 definition of work as "weight lifted through a height", which is based on the fact that early steam engines were principally used to lift buckets of water, through a gravitational height, out of flooded ore mines. The dimensionally equivalent newton-meter (Nm) is sometimes used instead; however, it is also sometimes reserved for torque to distinguish its units from work or energy.


          Non-SI units of work include the erg, the foot-pound, the foot-poundal, and the liter-atmosphere.


          


          Mathematical calculation


          


          Force and displacement


          Force and displacement are both vector quantities and they are combined using the dot product to evaluate the mechanical work, a scalar quantity:


          
            	[image: W = \bold{F} \cdot \bold{d} = F d \cos\phi ]     (1)

          


          where  is the angle between the force and the displacement vector.


          In order for this formula to be valid, the force and angle must remain constant. The object's path must always remain on a single, straight line, though it may change directions while moving along the line.


          In situations where the force changes over time, or the path deviates from a straight line, equation (1) is not generally applicable although it is possible to divide the motion into small steps, such that the force and motion are well approximated as being constant for each step, and then to express the overall work as the sum over these steps.


          The general definition of mechanical work is given by the following line integral:


          
            	[image: W_C�:= \int_{C} \bold{F} \cdot \mathrm{d}\bold{s} ]       (2)

          


          where:


          
            	C is the path or curve traversed by the object;


            	F is the force vector;


            	s is the position vector.

          


          The expression W=Fds is an inexact differential which means that the calculation of WC is path-dependent and cannot be differentiated to give Fds.


          Equation (2) explains how a non-zero force can do zero work. The simplest case is where the force is always perpendicular to the direction of motion, making the integrand always zero. This is what happens during circular motion. However, even if the integrand sometimes takes nonzero values, it can still integrate to zero if it is sometimes negative and sometimes positive.


          The possibility of a nonzero force doing zero work illustrates the difference between work and a related quantity, impulse, which is the integral of force over time. Impulse measures change in a body's momentum, a vector quantity sensitive to direction, whereas work considers only the magnitude of the velocity. For instance, as an object in uniform circular motion traverses half of a revolution, its centripetal force does no work, but it transfers a nonzero impulse.


          


          Mechanical energy


          The mechanical energy of a body is that part of its total energy which is subject to change by mechanical work. It includes kinetic energy and potential energy. Some notable forms of energy that it does not include are thermal energy (which can be increased by frictional work, but not easily decreased) and rest energy (which is constant as long as the rest mass remains the same).


          If an external force F acts upon a body, causing its kinetic energy to change from Ek1 to Ek2, then:


          
            	[image: W = \Delta E_k = E_{k2} - E_{k1} = \Delta E_k = \frac{1}{2} mv_2 ^2 - \frac{1}{2} mv_1 ^2 = \frac{1}{2} m \Delta (v^2)]

          


          Thus we have derived the result, that the mechanical work done by an external force acting upon a body is proportional to the difference in the squares of the speeds. (It should be observed that the last term in the equation above is v2 rather than (v)2.)


          The principle of conservation of mechanical energy states that, if a system is subject only to conservative forces (e.g. only to a gravitational force), or if the sum of the work of all the other forces is zero, its total mechanical energy remains constant.


          For instance, if an object with constant mass is in free fall, the total energy of position 1 will equal that of position 2.


          
            	[image: (E_k + E_p)_1 = (E_k + E_p)_2 \,\!]

          


          where


          
            	Ek is the kinetic energy, and


            	Ep is the potential energy.

          


          The external work will usually be done by the friction force between the system on the motion or the internal-non conservative force in the system or loss of energy due to heat.
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              	Medal of Honour
            


            
              	[image: ]

              From left to right, the Army, Navy/Marine Corps and Air Force medals
            


            
              	Awarded by the United States of America
            


            
              	Type

              	Single-grade neck order
            


            
              	Eligibility

              	Military personnel only
            


            
              	Awardedfor

              	"...a person who, while a member of the Army, distinguished himself conspicuously by gallantry and intrepidity at the risk of his life above and beyond the call of duty while engaged in an action against an enemy of the United States..."
            


            
              	Status

              	Currently awarded
            


            
              	Statistics
            


            
              	Established

              	July 12, 1862
            


            
              	Firstawarded

              	American Civil War
            


            
              	Lastawarded

              	June 2, 2008
            


            
              	Totalawarded

              	3,465
            


            
              	Posthumous

              awards

              	618
            


            
              	Distinct

              recipients

              	3,446
            


            
              	Precedence
            


            
              	Next(higher)

              	None
            


            
              	Next(lower)

              	Army - Distinguished Service Cross

              Navy - Navy Cross

              Air Force - Air Force Cross
            


            
              	[image: ]

              Medal of Honour ribbon
            

          


          The Medal of Honour is the highest military decoration awarded by the United States government. It is bestowed on a member of the United States armed forces who distinguishes himself "conspicuously by gallantry and intrepidity at the risk of his life above and beyond the call of duty while engaged in an action against an enemy of the United States" Because of its nature, the medal is frequently awarded posthumously.


          Members of all branches of the U.S. military are eligible to receive the medal, and each service has a unique design with the exception of the Marine Corps and Coast Guard, which both use the Navy's medal. The Medal of Honour is often presented personally to the recipient or, in the case of posthumous awards, to next of kin, by the President of the United States. Due to its high status, the medal has special protection under U.S. law.


          The Medal of Honour is one of two military neck order awards issued by the United States Armed Forces, but is the sole neck order awarded to its members. The other is the Commander's Degree of the Legion of Merit and is only authorized for issue to foreign dignitaries equivalent to a US military chief of staff. While American servicemembers are eligible for the Legion of Merit, they are awarded the lowest degree, "Legionnaire", which is a standard suspended medal.


          The medal is frequently, albeit incorrectly, called the Congressional Medal of Honour, stemming from its award by the Department of Defense "in the name of Congress."


          


          Origin


          The first formal system for rewarding acts of individual gallantry by American soldiers was established by George Washington on August 7, 1782, when he created the Badge of Military Merit, designed to recognize "any singularly meritorious action." This decoration is America's first combat award and the second oldest American military decoration of any type, after the Fidelity Medallion.


          Although the Badge of Military Merit fell into disuse after the American Revolutionary War, the concept of a military award for individual gallantry by members of the U.S. armed forces had been established. In 1847, after the outbreak of the Mexican-American War, a Certificate of Merit was established for soldiers who distinguished themselves in action. The certificate was later granted medal status as the Certificate of Merit Medal.


          Early in the Civil War, a medal for individual valor was proposed (by James W. Grimes) to Winfield Scott, the Commanding General of the United States Army. Scott did not approve the proposal, but the medal did come into use in the Navy. Public Resolution 82, containing a provision for a Navy Medal of Valor, was signed into law by President Abraham Lincoln on December 21, 1861. The medal was "to be bestowed upon such petty officers, seamen, landsmen, and Marines as shall most distinguish themselves by their gallantry and other seamanlike qualities during the present war." Secretary of the Navy Gideon Welles directed the Philadelphia Mint to design the new decoration. Shortly afterward, a resolution of similar wording was introduced on behalf of the Army and was signed into law on July 12, 1862. This measure provided for awarding a Medal of Honour, as the Navy version also came to be called: "to such noncommissioned officers and privates as shall most distinguish themselves by their gallantry in action, and other soldier-like qualities, during the present insurrection."


          


          Appearance


          
            [image: Early Army versions of the Medal of Honor.]
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          The Medal of Honour has evolved in appearance since its creation in 1862. The present Army medal consists of a gold star surrounded by a wreath, topped by an eagle on a bar inscribed with the word "Valor." The medal is attached by a hook to a light blue moir silk neckband that is 1316inches (30mm) in width and 21inches (552mm) in length.


          There is a version of the medal for each branch of the U.S. armed forces: the Army, Navy and Air Force. Since the U.S. Marine Corps is administratively a part of the Department of the Navy, Marines receive the Navy medal. Before 1965, when the U.S. Air Force design was adopted, members of the U.S. Army Air Corps, U.S. Army Air Forces, and Air Force received the Army version of the medal.


          The Coast Guard Medal of Honor, which was distinguished from the Navy medal in 1963, has never been awarded, partly because the U.S. Coast Guard is subsumed into the U.S. Navy in time of declared war. No design yet exists for it. Only one member of the Coast Guard has received a Medal of Honour, Signalman 1st Class Douglas Munro, who was awarded the Navy version for action during the Battle of Guadalcanal.


          In the rare cases (19 thus far) where a service member has been awarded more than one Medal of Honor, current regulations specify that an appropriate award device be centered on the Medal of Honor ribbon and neck medal. To indicate multiple presentations of the Medal of Honour, the U.S. Army and Air Force bestow oak leaf clusters, while the Navy Medal of Honour is worn with gold award stars.


          A ribbon which is the same shade of light blue as the neckband, and includes five white stars, pointed upwards, in the shape of an "M" is worn for situations other than full dress uniform. When the ribbon is worn, it is placed alone, inch (6mm) above the centre of the other ribbons. For wear with civilian clothing, a rosette is issued instead of a miniature lapel pin (which usually shows the ribbon bar). The rosette is the same shade of blue as the neck ribbon and includes white stars. The ribbon and rosette are presented at the same time as the medal.


          


          Flag


          On October 23, 2003, Pub.L. 107-248 was enacted, modifying , authorizing a Medal of Honour flag to be presented to recipients of the decoration.
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          The flag was based on a concept by retired Army Special Forces 1SG. Bill Kendall of Jefferson, Iowa, who designed a flag to honor Medal of Honour recipient Captain Darrell Lindsey, a B-26 pilot killed in World War II who was also from Jefferson. Kendall's design of a light blue field emblazoned with thirteen white five-pointed stars was nearly identical to that of Sarah LeClerc's of the Institute of Heraldry. LeClerc's design, ultimately accepted as the official flag, does not include the words "Medal of Honor" and is fringed in gold. The colour of the field and the 13 white stars, arranged in the form of a three bar chevron, consisting of two chevrons of 5 stars and one chevron of 3 stars, replicate the Medal of Honour ribbon. The flag has no set proportions.


          The first Medal of Honour recipient to receive the official flag was Paul R. Smith. The flag was cased and presented to his family along with his medal. A special ceremony presenting this flag to 60 Medal of Honour recipients was held onboard the USSConstitution on September 30, 2006.


          


          Awarding the medal


          There are two distinct protocols for awarding the Medal of Honour. The first and most common is nomination by a service member in the chain of command, followed by approval at each level of command. The other method is nomination by a member of Congress (generally at the request of a constituent) and approval by a special act of Congress. In either case, the Medal of Honour is presented by the President on behalf of the Congress.


          


          Evolution of criteria


          Several months after President Abraham Lincoln signed Public Resolution 82 into law on December 21, 1861, a similar resolution for the Army was passed. Six Union soldiers who hijacked the General, a Confederate locomotive were the first recipients. Raid leader James J. Andrews, a civilian hanged as a Union spy, did not receive the medal. Many Medals of Honor awarded in the 19th century were associated with saving the flag, not just for patriotic reasons, but because the flag was a primary means of battlefield communication. During the time of the Civil War, no other military award was authorized, and to many this explains why some seemingly less notable actions were recognized by the Medal of Honour during that war. The criteria for the award tightened after World War I. In the post-World War II era, many eligible recipients might instead have been awarded a Silver Star, Navy Cross or similar award.


          During the Civil War, Secretary of War Edwin M. Stanton promised a Medal of Honour to every man in the 27th Regiment, Maine Infantry who extended his enlistment beyond the agreed upon date. Many stayed four days extra, and then were discharged. Due to confusion, Stanton awarded a Medal of Honour to all 864 men in the regiment.


          In 1916, a board of five Army generals convened by law to review every Army Medal of Honour awarded. The commission, led by Nelson Miles, recommended that the Army rescind 911 medals. This included the 864 medals awarded to members of the 27th Maine, 29 who served as Abraham Lincoln's funeral guard, six civilians (including Dr Mary Edwards Walker, the only woman to have been awarded the medal), Buffalo Bill Cody, and 12 others whose awards were judged frivolous. Dr. Walker's medal was restored posthumously by President Jimmy Carter in 1977. Cody's award was restored in 1989.


          Early in the 20th century, the Navy awarded many Medals of Honour for peacetime bravery. For instance, seven sailors aboard the USS Iowa received the medal when a boiler exploded on January 25, 1904. Aboard the USS Chicago in 1901, John Henry Helms received the medal for saving Ishi Tomizi, the ship's cook, from drowning. Even after World War I, Richard Byrd and Floyd Bennett received the medal for exploration of the North Pole. Thomas J. Ryan received it for saving a woman from the burning Grand Hotel in Yokohama, Japan following the 1923 Great Kantō earthquake.
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          Between 1919 and 1942, the Navy issued two separate versions of the Medal of Honor, one for non-combat bravery and the other for combat-related acts. Official accounts vary, but generally the combat Medal of Honour was known as the "Tiffany Cross", after the company that manufactured the medal. "The Tiffany" was first issued in 1919 but was rare and unpopular, partly because it was presented both for combat and noncombat events. As a result, in 1942, the United States Navy reverted to a single Medal of Honour, awarded only for heroism.


          Since the beginning of World War II, the medal has been awarded for extreme bravery beyond the call of duty while engaged in action against an enemy. Arising from these criteria, approximately 60% of the medals earned during and after World War II have been awarded posthumously. Capt. William McGonagle is an exception to the enemy action rule, earning his medal during the USS Liberty incident, which the Israeli government claimed was friendly fire.


          


          Controversies


          A 1993 study commissioned by the Army described systematic racial and religious discrimination in the criteria for awarding medals during World War II. At the time, no Medals of Honour had been awarded to black soldiers who served in World War II. After an exhaustive review of files, the study recommended that several black Distinguished Service Cross recipients be upgraded to the Medal of Honour. On January 13, 1997, President Bill Clinton awarded the medal to seven African American World War II veterans. Of these, only Vernon Baker was still alive. A similar study of Asian Americans in 1998 resulted in President Bill Clinton awarding 21 new Medals of Honour in 2000, including 20 to Japanese American members of the 442nd Regimental Combat Team, among them Senator Daniel Inouye. In 2005, President George W. Bush awarded the Medal of Honour to Jewish veteran and Holocaust survivor Tibor Rubin, who many believed to have been overlooked because of his religion.


          


          Authority and privileges
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          The U.S. Army Medal of Honour was first authorized by a joint resolution of Congress on July 12, 1862. The specific authorizing statute was , effective January 26, 1998:


          
            
              	

              	The President may award, and present in the name of Congress, a medal of honour of appropriate design, with ribbons and appurtenances, to a person who while a member of the Army, distinguished himself conspicuously by gallantry and intrepidity at the risk of his life above and beyond the call of duty.

              	
            

          


          Later authorizations created similar medals for other branches of the service.


          The Medal of Honor confers special privileges on its recipients, both by tradition and by law. By tradition, all other soldiers, sailors, Marines, and airmeneven higher-ranking officers up to the President of the United Stateswho are not also recipients of the Medal of Honour initiate the salute. In the event of an officer encountering an enlisted member of the military who has been awarded the Medal of Honour, officers by tradition salute not the person, but the medal itself, thus attempting to time their salute to coincide with the enlisted member's. By law, recipients have several benefits:


          
            	Each Medal of Honor recipient may have his or her name entered on the Medal of Honour Roll (). Each person whose name is placed on the Medal of Honour Roll is certified to the United States Department of Veterans Affairs as being entitled to receive the special pension of US$1,027 per month. As of December 1, 2004, the pension is subject to cost-of-living increases.

          


          
            [image: Grave of a recipient at the Memphis National Cemetery]

            
              Grave of a recipient at the Memphis National Cemetery
            

          


          
            	Enlisted recipients of the Medal of Honour are entitled to a supplemental uniform allowance.


            	Recipients receive special entitlements to air transportation under the provisions of DOD Regulation 4515.13-R.


            	Special identification cards and commissary and exchange privileges are provided for Medal of Honour recipients and their eligible dependents.


            	Children of recipients are eligible for admission to the United States military academies without regard to the quota requirements.


            	Recipients receive a 10% increase in retired pay under .


            	Those awarded the medal after October 23, 2002 also receive a Medal of Honor Flag. The law also specifies that all 143 living Medal of Honour recipients receive the flag along with all future recipients.().


            	As with all medals, retired personnel may wear the Medal of Honor on "appropriate" civilian clothing. Regulations also specify that recipients of the Medal of Honour are allowed to wear the uniform "at their pleasure" with standard restrictions on political, commercial, or extremist purposes; other former members of the armed forces may do so only at certain ceremonial occasions.

          


          


          Legal protection


          Until late 2006, the Medal of Honour was the only service decoration singled out in federal law to protect it from being imitated or privately sold. The Stolen Valor Act of 2005, enacted December 20, 2006, extended some of these protections to other military awards as well. Now, any false verbal, written or physical claim to an award or decoration authorized for wear by authorized military members or veterans is a federal offense.
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          All Medals of Honour are issued in the original only, by the Department of Defense, to a recipient. Misuse of the medal, including unauthorized manufacture or wear, is punishable by a fine up to $100,000 and imprisonment up to one year pursuant to (), which prescribes a harsher penalty than that for violations concerning other medals. After the Army redesigned its medal in 1903, a patent was issued (United States Patent #D37,236) to legally prevent others from making the medal. When the patent expired, the Federal government enacted a law making it illegal to produce, wear, or distribute the Medal of Honor without proper authority. Violators of this law have been prosecuted. A number of veterans' organizations and private companies devote themselves to exposing those who falsely claim to have received the Medal of Honour.


          


          Enforcement


          HLI Lordship Industries Inc., a former Medal of Honour contractor, was fined in 1996 for selling 300 fake medals for US$75 each.


          Also that year, Ft Lauderdale, Florida resident Jackie Stern was convicted of wearing a medal to which he was not entitled; instead of six months in jail, a federal judge sentenced him to serve one year's probation and to write a letter of apology to each of the then-living 171 actual recipients of the medal; the letter was also published in the local newspaper.


          In 2003, Edward Fedora and Gisela Fedora were charged with violating () - Unlawful Sale of a Medal of Honour. They sold medals awarded to U.S. Navy Seaman Robert Blume (for action in the Spanish-American War) and to U.S. Army First Sergeant George Washington Roosevelt (for action in the Civil War) to an FBI agent. Edward Fedora, a Canadian businessman, pleaded guilty and was sentenced to prison; Gisela Fedora's status is unknown.


          


          Recipients
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          In total, 3,465 medals have been awarded to 3,446 different people. Nineteen men received a second award: 14 of these received two separate medals for two separate actions, and five received both the Navy and the Army Medals of Honor for the same action. Since the beginning of World War II, 854 Medals of Honour have been awarded, 528 posthumously. In total, 618 had their medals presented posthumously.


          The first Army Medal of Honour was awarded to Private Jacob Parrott during the American Civil War for his role in the Andrews Raid. The only female Medal of Honour recipient is Mary Edwards Walker, a Civil War surgeon. Her medal was rescinded in 1917 along with many other non-combat awards, but it was restored by President Jimmy Carter in 1977.


          While current regulations, (), beginning in 1918, explicitly state that recipients must be serving in the U.S. Armed Forces at the time of performing a valorous act that warrants the award, exceptions have been made. For example, Charles Lindbergh, while a reserve member of the U.S. Army Air Corps, received his Medal of Honor as a civilian pilot. In addition, the Medal of Honour was presented to the British Unknown Warrior by General Pershing on October 17, 1921; later the U.S. Unknown Soldier was reciprocally awarded the Victoria Cross, Britain's highest award for gallantry, on November 11, 1921. Apart from these few exceptions, Medals of Honour can only be awarded to members of the U.S. armed forces - although being a U.S. citizen is not a prerequisite. Sixty-one Canadians who were serving in the United States armed forces have been awarded the Medal of Honour, with a majority awarded for actions in the American Civil War. Since 1900, only four have been awarded to Canadians. In the Vietnam War, Peter C. Lemon was the only Canadian recipient of the Medal of Honour.


          
            
              By conflict
            

            
              	Civil War

              	1,522

              	Indian Wars

              	426
            


            
              	Korean Expedition

              	15

              	Spanish-American War

              	110
            


            
              	Samoan Civil War

              	4

              	Philippine-American War

              	86
            


            
              	Boxer Rebellion

              	59

              	Mexican Expedition

              	56
            


            
              	Haiti (19151934)

              	8

              	Dominican Republic Occupation

              	3
            


            
              	World War I

              	124

              	Occupation of Nicaragua

              	2
            


            
              	World War II

              	464

              	Korean War

              	133
            


            
              	Vietnam War

              	246

              	Battle of Mogadishu

              	2
            


            
              	Operation Iraqi Freedom

              	4

              	Operation Enduring Freedom

              	1
            


            
              	Peacetime

              	193

              	Unknowns

              	9
            

          


          
            
              By branch of service
            

            
              	Service

              	Awards
            


            
              	Army

              	2404
            


            
              	Navy

              	746
            


            
              	Marines

              	297
            


            
              	Air Force

              	17
            


            
              	Coast Guard

              	1
            

          


          



          


          Double recipients


          Nineteen men have been awarded the Medal of Honor twice. Five of these men were awarded both the Army and Navy Medal of Honour for the same action.


          
            
              	Name

              	Service

              	Rank

              	War

              	Notes
            


            
              	Frank Baldwin

              	Army

              	First Lieutenant, Captain

              	American Civil War, Indian Wars

              	
            


            
              	Smedley Butler

              	Marine Corps

              	Major

              	Vera Cruz, Haiti

              	
            


            
              	John Cooper

              	Navy

              	Coxswain

              	American Civil War

              	
            


            
              	Louis Cukela

              	Marine Corps

              	Sergeant

              	World War I

              	Both awarded for same action.
            


            
              	Thomas Custer

              	Army

              	Second Lieutenant

              	American Civil War

              	
            


            
              	Daniel Daly

              	Marine Corps

              	Private, Gunnery Sergeant

              	Boxer Rebellion, Haiti

              	
            


            
              	Henry Hogan

              	Army

              	First Sergeant

              	Indian Wars

              	
            


            
              	Ernest A. Janson

              	Marine Corps

              	Gunnery Sergeant

              	World War I

              	Both awarded for same action. Received the Army MOH under the name Charles F. Hoffman.
            


            
              	John J. Kelly

              	Marine Corps

              	Private

              	World War I

              	Both awarded for same action.
            


            
              	John King

              	Navy

              	Watertender

              	Peacetime

              	
            


            
              	Matej Kocak

              	Marine Corps

              	Sergeant

              	World War I

              	Both awarded for same action.
            


            
              	John Lafferty

              	Navy

              	Fireman, First Class Fireman

              	American Civil War, peacetime

              	
            


            
              	John C. McCloy

              	Navy

              	Coxswain, Chief Boatswain

              	Boxer Rebellion, Vera Cruz

              	
            


            
              	Patrick Mullen

              	Navy

              	Boatswain's Mate

              	Civil War

              	
            


            
              	John H. Pruitt

              	Marine Corps

              	Corporal

              	World War I

              	Both awarded for same action.
            


            
              	Robert Sweeney

              	Navy

              	Ordinary Seaman

              	Peacetime

              	
            


            
              	Albert Weisbogel

              	Navy

              	Captain

              	Peacetime

              	
            


            
              	Louis Williams

              	Navy

              	Captain

              	Peacetime

              	
            


            
              	William Wilson

              	Army

              	Sergeant

              	Indian Wars

              	
            

          


          


          Post-Vietnam


          For actions occurring since the withdrawal of US forces from Vietnam in 1973, the Medal of Honour has been awarded seven times, all of them posthumously. The first two were earned by U.S. Army Special Forces Delta Force snipers Sergeant First Class Randy Shughart and Master Sergeant Gary Gordon, who defended downed Black Hawk helicopter pilot Chief Warrant Officer Michael Durant and his crew during the Battle of Mogadishu in 1993. Two others were awarded during the Iraq War, to Army Sergeant First Class Paul Ray Smith and Marine Corps Corporal Jason Dunham. In 2005, a posthumous Medal of Honour was awarded to Sergeant First Class Smith for actions in Operation Iraqi Freedom; his medal was presented to his survivors. In April 2003, Smith organized the defense of a prisoner of war holding area which was attacked by a company-sized Iraqi force, personally manning a machine gun under enemy fire. In 2007, President George W. Bush awarded Marine Corporal Dunham, of Scio, New York, the Medal of Honour posthumously for his bravery in Iraq during a combat mission during which he threw himself on a grenade to save his fellow Marines during an action near the Syrian border in April 2004.


          On October 22, 2007, President George W. Bush presented the award to the family of Navy SEAL Lieutenant Michael P. Murphy for his actions in Afghanistan during Operation Enduring Freedom in 2005.


          On March 3, 2008, President Bush presented the Medal of Honour posthumously to Master Sergeant Woodrow W. Keeble for his actions during the Korean War. His family had waged a long campaign for the medal after the recommendation was twice lost during the conflict. Master Sergeant Keeble, who passed away in 1982, was the first member of the Sioux Native American tribe to be awarded the medal. This was the 49th belated Medal of Honour award since 1979.


          On April 8, 2008, President Bush presented the Medal of Honour to the parents of Navy MA2 Michael A. Monsoor (SEAL), who had jumped onto a live grenade thrown by a Sunni insurgent in order to save the lives of two fellow SEALs who, unlike him, had no route to escape the blast.


          On June 2, 2008, President Bush presented the Medal of Honour to the parents of Army PFC Ross McGinnis. McGinnis, a Humvee gunner patrolling Baghdads Adhamiyah district, shielded his fellow platoon members from a grenade blast in November 2006.


          


          Similar decorations within the United States


          The following United States decorations bear similar names to the Medal of Honour, but are separate awards with different criteria for issuance.


          
            	Cardenas Medal of Honour: decoration of the Revenue Cutter Service, merged into the United States Coast Guard


            	Chaplain's Medal of Honour: awarded posthumously for a single action to four recipients


            	Congressional Gold Medal


            	Congressional Space Medal of Honour: despite its name, not equal to the Medal of Honour


            	Presidential Medal of Freedom: the highest civilian honour

          


          Several United States law enforcement decorations also bear the name "Medal of Honour". The Public Safety Officer Medal of Valor, established by Congress in 2001, "the highest national award for valor by a public safety officer", is also awarded by the President.


          
            	The Grand Army of the Republic's medal can look similar to the Medal of Honour, particularly in photos or on gravestones See picture on website.
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          In probability theory and statistics, a median is described as the number separating the higher half of a sample, a population, or a probability distribution, from the lower half. The median of a finite list of numbers can be found by arranging all the observations from lowest value to highest value and picking the middle one. If there is an even number of observations, the median is not unique, so one often takes the mean of the two middle values.


          Example: X,Y,Z median= Y Example: W,X,Y,Z median = mean(X, Y) = (X+Y)/2


          At most half the population have values less than the median and at most half have values greater than the median. If both groups contain less than half the population, then some of the population is exactly equal to the median.


          


          Popular explanation


          The difference between the median and the mean is illustrated in this simple example:


          Suppose 19 paupers and 1 billionaire are in a room. Everyone removes all the money from their pockets and puts it on a table. Each pauper puts $5 on the table; the billionaire puts $1 billion (i.e. $109) there. The total is then $1,000,000,095. If that money is divided equally among the 20 people, each gets $50,000,004.75. That amount is the mean amount of money that the 20 people brought into the room. But the median amount is $5, since one may divide the group into two groups of 10 people each, and say that everyone in the first group brought in no more than $5, and each person in the second group brought in no less than $5. In a sense, the median is the amount that the typical person brought in. By contrast, the mean is not at all typical, since nobody in the room brought in an amount approximating $50,000,004.75.


          


          Measures of statistical dispersion


          When the median is used as a location parameter in descriptive statistics, there are several choices for a measure of variability: the range, the interquartile range, the mean absolute deviation, and the median absolute deviation. Since the median is the same as the second quartile, its calculation is illustrated in the article on quartiles.


          Working with computers, a population of integers should have an integer median. Thus, for an integer population with an even number of elements, there are two medians known as lower median and upper median. For floating point population, the median lies somewhere between the two middle elements, depending on the distribution. Median is the middle most value after arranging data by any order


          Theoretical properties


          


          An optimality property


          The median is also the central point which minimizes the average of the absolute deviations; in the example above this would be (1 + 0 + 0 + 0 + 1 + 7) / 6 = 1.5 using the median, while it would be 1.944 using the mean. In the language of probability theory, the value of c that minimizes


          
            	[image: E(\left|X-c\right|)\,]

          


          is the median of the probability distribution of the random variable X. Note, however, that c is not always unique, and therefore not well defined in general.


          Efficient computation


          Even though sorting n items takes in general O(n log n) operations, by using a "divide and conquer" algorithm the median of n items can be computed with only O(n) operations (in fact, you can always find the k-th element of a list of values with this method; this is called the selection problem).


          


          Easy explanation (Statistics)


          As an example, we will calculate the median of the following population of numbers: 1, 5, 2, 8, 7.


          Start by sorting the numbers: 1, 2, 5, 7, 8.


          In this case, 5 is the median, because when the numbers are sorted, it is the middle number. If there is an even amount of numbers, the median is the arithmetic mean of the two middle numbers.
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          Medicine encompasses a range of practices which aim to maintain and restore human health through the prevention and treatment of illness. Contemporary medicine relies upon health science, biomedical research, and medical technology to diagnose and treat injury and disease, typically through medication, surgery, or some other form of therapy. It has traditionally been regarded as both an art and a science: the term is derived from the Latin ars medicina meaning the art of healing. Although medical technology and clinical knowledge are a major part of contemporary medicine, successful face-to-face relief of actual suffering requires the intangible application of human feeling and compassion, which is referred to in English as " bedside manner."


          


          History
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          Prehistoric medicine incorporated plants ( herbalism), animal parts and minerals. In many cases these materials were used ritually as magical substances by priests, shamans, or medicine men. Well-known spiritual systems include animism (the notion of inanimate objects having spirits), spiritualism (an appeal to gods or communion with ancestor spirits); shamanism (the vesting of an individual with mystic powers); and divination (magically obtaining the truth). The field of medical anthropology studies the various prehistoric medical systems and their interaction with society.


          Early records on medicine have been discovered from early Ayurvedic medicine in Southeast Asia, Egyptian medicine, traditional Chinese medicine, the Americas, and Greece. Early Grecian doctors Hippocrates and Galen laid a foundation for later developments in a rational approach to medicine, and Hippocrates is known as the father of medicine. After the fall of Rome and the onset of the Dark Ages, Islamic scholars made major medical breakthroughs, supported by the translation of Hippocrates' and Galen's works into Arabic. Notable Islamic medical pioneers include polymath Avicenna, who is also called the father of medicine, Abulcasis, the father of surgery, Avenzoar, the father of experimental surgery, Ibn al-Nafis, the father of circulatory physiology, and Averroes. [Muhammad ibn Zakarīya Rāzi|Rhazes]], who is called the father of pediatrics, first disproved the Grecian theory of humorism, which nevertheless remained influential in Western medieval medicine. While major developments in medicine were occurring in the Islamic world during the medieval period, the Western world remained dependent upon the Greco-Roman theory of humorism, which led to questionable treatments such as bloodletting. Islamic medicine and medieval medicine collided during the crusades, with Islamic doctors receiving mixed impressions. As the medieval ages ended, important early figures in medicine emerged in Europe, including Gabriele Falloppio and William Harvey.
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          The focal points of development of clinical medicine shifted to the United Kingdom and the USA by the early 1900s (Canadian-born) Possibly the major shift in medical thinking was the gradual rejection, especially during the Black Death in the 14th and 15th centuries, of what may be called the 'traditional authority' approach to science and medicine. This was the notion that because some prominent person in the past said something must be so, then that was the way it was, and anything one observed to the contrary was an anomaly (which was paralleled by a similar shift in European society in general - see Copernicus's rejection of Ptolemy's theories on astronomy). Physicians like Ibn al-Nafis and Vesalius led the way in improving upon or indeed rejecting the theories of great authorities from the past (such as Hippocrates, Galen and Avicenna), many of whose theories were in time discredited. Such new attitudes were made possible in Europe by the weakening of the Roman Catholic church's power in society, especially in the Republic of Venice.


          The modern scientific [biomedical research]] (where results are testable and reproducible) began to replace early Western traditions of medicine, based on herbalism, the Greek " four humours" and other premodern theories. The modern era began with Robert Koch's discoveries around 1880 of the transmission of disease by bacteria, and then the discovery of antibiotics shortly thereafter around 1900. The post-18th century modernity period brought more groundbreaking researchers from Europe. From Germany and Austrian doctors such as Rudolf Virchow, Wilhelm Conrad Rntgen, Karl Landsteiner, and Otto Loewi) made contributions. In the United Kingdom Alexander Fleming, Joseph Lister, Francis Crick, and Florence Nightingale are considered important. From New Zealand and Australia came Maurice Wilkins, Howard Floery, and Frank Macfarlane Burnet). In the United States William Williams Keen, Harvey Cushing, William Coley, James D. Watson, Italy ( Salvador Luria), Switzerland ( Alexandre Yersin), Japan ( Kitasato Shibasaburo), and France ( Jean-Martin Charcot, Claude Bernard, Paul Broca and others did significant work. Russian ( Nikolai Korotkov also did significant work, as did Sir William Osler and Harvey Cushing.
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          As science and technology developed, medicine became more reliant upon medications. Pharmacology developed from herbalism and many drugs are still derived from plants (atropine, ephedrine, warfarin, aspirin, digoxin, vinca alkaloids, taxol, hyoscine, etc). The first of these was arsphenamine / Salvarsan discovered by Paul Ehrlich in 1908 after he observed that bacteria took up toxic dyes that human cells did not. Vaccines were discovered by Edward Jenner and Louis Pasteur. The first major class of antibiotics was the sulfa drugs, derived by French chemists originally from azo dyes. This has become increasingly sophisticated; modern biotechnology allows drugs targeted towards specific physiological processes to be developed, sometimes designed for compatibility with the body to reduce side-effects. Genomics and knowledge of human genetics is having some influence on medicine, as the causative genes of most monogenic genetic disorders have now been identified, and the development of techniques in molecular biology and genetics are influencing medical technology, practice and decision-making.


          Evidence-based medicine is a contemporary movement to establish the most effective algorithms of practice (ways of doing things) through the use of systematic reviews and meta-analysis. The movement is facilitated by the modern global information science, which allows all evidence to be collected and analyzed according to standard protocols which are then disseminated to healthcare providers. One problem with this 'best practice' approach is that it could be seen to stifle novel approaches to treatment. The Cochrane Collaboration leads this movement. A 2001 review of 160 Cochrane systematic reviews revealed that, according to two readers, 21.3% of the reviews concluded insufficient evidence, 20% concluded evidence of no effect, and 22.5% concluded positive effect.


          


          Practice


          The practice of medicine combines both science as the evidence base and art in the application of this medical knowledge in combination with intuition and clinical judgment to determine the treatment plan for each patient.


          Central to medicine is the patient- physician relationship established when a person with a health concern seeks a physician's help; the 'medical encounter'. Other health professionals similarly establish a relationship with a patient and may perform various interventions, e.g. nurses, radiographers and therapists.
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          As part of the medical encounter, the healthcare provider needs to:


          
            	develop a relationship with the patient


            	gather data ( medical history, systems inquiry, and physical examination, combined with laboratory or imaging studies (investigations))


            	analyze and synthesize that data (assessment and/or differential diagnoses), and then:


            	develop a treatment plan (further testing, therapy, watchful observation, referral and follow-up)


            	treat the patient accordingly


            	assess the progress of treatment and alter the plan as necessary (management).

          


          The medical encounter is documented in a medical record, which is a legal document in many jurisdictions.


          


          Delivery systems


          Medicine is practiced within the medical system, which is a legal, credentialing and financing framework, established by a particular culture or government. The characteristics of a health care system have significant effect on the way medical care is delivered.


          Most industrialized countries and many developing countries deliver health care though a system of universal health care which guarantees care for all through a system of compulsory private or co-operative health insurance funds or via government-backed social insurance. This insurance (in effect, a form of taxation) ensures that the entire population has access to medical care on the basis of need rather than ability to pay. The delivery systems may be provided by private medical practices or by state-owned hospitals and clinics, or by charities.


          Most tribal societies but also some communist countries (e.g. China) and at least one industrialized capitalist country (the United States) provide no guarantee of health care for the population as a whole. In such societies, health care is available to those that can afford to pay for it or have self insured it (either directly or as part of an employment contract) or who may be covered by care financed by the government or tribe directly.


          Transparency of information is another factor defining a delivery system. Access to information on conditions, treatments, quality and pricing greatly affects the choice by patients / consumers and therefore the incentives of medical professionals. While the US health care system has come under fire for lack of openness , new legislation may encourage greater openness. There is a perceived tension between the need for transparency on the one hand and such issues as patient confidentiality and the possible exploitation of information for commercial gain on the other.


          


          Delivery
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          Medical care delivery is classified into primary, secondary and tertiary care.


          Primary care medical services are provided by physicians or other health professionals who have first contact with a patient seeking medical treatment or care. These occur in physician offices, clinics, nursing homes, schools, home visits and other places close to patients. About 90% of medical visits can be treated by the primary care provider. These include treatment of acute and chronic illnesses, preventive care and health education for all ages and both sexes.


          Secondary care medical services are provided by medical specialists in their offices or clinics or at local community hospitals for a patient referred by a primary care provider who first diagnosed or treated the patient. Referrals are made for those patients who required the expertise or procedures performed by specialists. These include both ambulatory care and inpatient services, emergency rooms, intensive care medicine, surgery services, physical therapy, labor and delivery, endoscopy units, diagnostic laboratory and medical imaging services, hospice centers, etc. Some primary care providers may also take care of hospitalized patients and deliver babies in a secondary care setting.


          Tertiary care medical services are provided by specialist hospitals or regional centers equipped with diagnostic and treatment facilities not generally available at local hospitals. These include trauma centers, burn treatment centers, advanced neonatology unit services, organ transplants, high-risk pregnancy, radiation oncology, etc.


          Modern medical care also depends on information - still delivered in many health care settings on paper records, but increasingly nowadays by electronic means.


          


          Patient-physician-relationship


          This kind of relationship and interaction is a central process in the practice of medicine. There are many perspectives from which to understand and describe it.


          An idealized physician's perspective, such as is taught in medical school, sees the core aspects of the process as the physician learning the patient's symptoms, concerns and values; in response the physician examines the patient, interprets the symptoms, and formulates a diagnosis to explain the symptoms and their cause to the patient and to propose a treatment. The job of a physician is similar to a human biologist: that is, to know the human frame and situation in terms of normality. Once the physician knows what is normal and can measure the patient against those norms, he or she can then determine the particular departure from the normal and the degree of departure. This is called the diagnosis.


          The four great cornerstones of diagnostic medicine are anatomy (structure: what is there), physiology (how the structure/s work), pathology (what goes wrong with the anatomy and physiology) and psychology (mind and behaviour). In addition, the physician should consider the patient in their 'well' context rather than simply as a walking medical condition. This means the socio-political context of the patient (family, work, stress, beliefs) should be assessed as it often offers vital clues to the patient's condition and further management.


          A patient typically presents a set of complaints (the symptoms) to the physician, who then obtains further information about the patient's symptoms, previous state of health, living conditions, and so forth. The physician then makes a review of systems (ROS) or systems inquiry, which is a set of ordered questions about each major body system in order: general (such as weight loss), endocrine, cardio-respiratory, etc. Next comes the actual physical examination and often laboratory tests; the findings are recorded, leading to a list of possible diagnoses. These will be investigated in order of probability.


          The next task is to enlist the patient's agreement to a management plan, which will include treatment as well as plans for follow-up. Importantly, during this process the healthcare provider educates the patient about the causes, progression, outcomes, and possible treatments of his ailments, as well as often providing advice for maintaining health. This teaching relationship is the basis of calling the physician doctor, which originally meant "teacher" in Latin. The patient- physician relationship is additionally complicated by the patient's suffering (patient derives from the Latin patior, "suffer") and limited ability to relieve it on his/her own. The physician's expertise comes from his knowledge of what is healthy and normal contrasted with knowledge and experience of other people who have suffered similar symptoms (unhealthy and abnormal), and the proven ability to relieve it with medicines (pharmacology) or other therapies about which the patient may initially have little knowledge.


          The physician-patient relationship can be analyzed from the perspective of ethical concerns, in terms of how well the goals of non-maleficence, beneficence, autonomy, and justice are achieved. Many other values and ethical issues can be added to these. In different societies, periods, and cultures, different values may be assigned different priorities. For example, in the last 30 years medical care in the Western World has increasingly emphasized patient autonomy in decision making.


          The relationship and process can also be analyzed in terms of social power relationships (e.g., by Michel Foucault), or economic transactions. Physicians have been accorded gradually higher status and respect over the last century, and they have been entrusted with control of access to prescription medicines as a public health measure. This represents a concentration of power and carries both advantages and disadvantages to particular kinds of patients with particular kinds of conditions. A further twist has occurred in the last 25 years as costs of medical care have risen, and a third party (an insurance company or government agency) now often insists upon a share of decision-making power for a variety of reasons, reducing freedom of choice of healthcare providers and patients in many ways.


          The quality of the patient- physician relationship is important to both parties. The better the relationship in terms of mutual respect, knowledge, trust, shared values and perspectives about disease and life, and time available, the better will be the amount and quality of information about the patient's disease transferred in both directions, enhancing accuracy of diagnosis and increasing the patient's knowledge about the disease. Where such a relationship is poor the physician's ability to make a full assessment is compromised and the patient is more likely to distrust the diagnosis and proposed treatment. In these circumstances and also in cases where there is genuine divergence of medical opinions, a second opinion from another physician may be sought or the patient may choose to go to another doctor.


          In some settings, e.g. the hospital ward, the patient-physician relationship is much more complex, and many other people are involved when somebody is ill: relatives, neighbors, rescue specialists, nurses, technical personnel, social workers and others.


          


          Clinical skills


          A complete medical evaluation includes a medical history, a systems enquiry, a physical examination, appropriate laboratory or imaging studies, analysis of data and medical decision making to obtain diagnoses, and a treatment plan.


          The components of the medical history are:


          
            	Chief complaint (CC): the reason for the current medical visit. These are the 'symptoms.' They are in the patient's own words and are recorded along with the duration of each one. Also called 'presenting complaint.'


            	History of present illness / complaint (HPI): the chronological order of events of symptoms and further clarification of each symptom.


            	Current activity: occupation, hobbies, what the patient actually does.


            	Medications (DHx): what drugs the patient takes including prescribed, over-the-counter, and home remedies, as well as alternative and herbal medicines/herbal remedies. Allergies are also recorded.


            	Past medical history (PMH/PMHx): concurrent medical problems, past hospitalizations and operations, injuries, past infectious diseases and/or vaccinations, history of known allergies.


            	Social history (SH): birthplace, residences, marital history, social and economic status, habits (including diet, medications, tobacco, alcohol).


            	Family history (FH): listing of diseases in the family that may impact the patient. A family tree is sometimes used.

          


          
            	Review of systems (ROS) or systems inquiry: a set of additional questions to ask which may be missed on HPI: a general enquiry (have you noticed any weight loss, change in sleep quality, fevers, lumps and bumps? etc), followed by questions on the body's main organ systems (heart, lungs, digestive tract, urinary tract, etc).

          


          The physical examination is the examination of the patient looking for signs of disease ('Symptoms' are what the patient volunteers, 'Signs' are what the healthcare provider detects by examination). The healthcare provider uses the senses of sight, hearing, touch, and sometimes smell (taste has been made redundant by the availability of modern lab tests). Four chief methods are used: inspection, palpation (feel), percussion (tap to determine resonance characteristics), and auscultation (listen); smelling may be useful (e.g. infection, uremia, diabetic ketoacidosis). The clinical examination involves study of:


          
            	Vital signs including height, weight, body temperature, blood pressure, pulse, respiration rate, hemoglobin oxygen saturation


            	General appearance of the patient and specific indicators of disease (nutritional status, presence of jaundice, pallor or clubbing)


            	Skin


            	Head, eye, ear, nose, and throat (HEENT)


            	Cardiovascular (heart and blood vessels)


            	Respiratory (large airways and lungs)


            	Abdomen and rectum


            	Genitalia (and pregnancy if the patient is or could be pregnant)


            	Musculoskeletal (spine and extremities)


            	Neurological (consciousness, awareness, brain, cranial nerves, spinal cord and peripheral nerves)


            	Psychiatric (orientation, mental state, evidence of abnormal perception or thought)

          


          Laboratory and imaging studies results may be obtained, if necessary.


          The medical decision-making (MDM) process involves analysis and synthesis of all the above data to come up with a list of possible diagnoses (the differential diagnoses), along with an idea of what needs to be done to obtain a definitive diagnosis that would explain the patient's problem.


          The treatment plan may include ordering additional laboratory tests and studies, starting therapy, referral to a specialist, or watchful observation. Follow-up may be advised.


          This process is used by primary care providers as well as specialists. It may take only a few minutes if the problem is simple and straightforward. On the other hand, it may take weeks in a patient who has been hospitalized with bizarre symptoms or multi-system problems, with involvement by several specialists.


          On subsequent visits, the process may be repeated in an abbreviated manner to obtain any new history, symptoms, physical findings, and lab or imaging results or specialist consultations.


          


          Branches


          Working together as an interdisciplinary team, many highly-trained health professionals besides medical practitioners are involved in the delivery of modern health care. Examples include: nurses, emergency medical technicians and paramedics, laboratory scientists, (pharmacy, pharmacists), (physiotherapy,physiotherapists), respiratory therapists, speech therapists, occupational therapists, radiographers, dietitians and bioengineers.


          The scope and sciences underpinning human medicine overlap many other fields. Dentistry and psychology, while separate disciplines from medicine, are considered medical fields.


          A patient admitted to hospital is usually under the care of a specific team based on their main presenting problem, e.g. the Cardiology team, who then may interact with other specialties, e.g. surgical, radiology, to help diagnose or treat the main problem or any subsequent complications / developments.


          Physicians have many specializations and subspecializations into certain branches of medicine, which are listed below. There are variations from country to country regarding which specialties certain subspecialties are in.


          The main branches of medicine used in Wikipedia are:


          
            	Basic sciences of medicine; this is what every physician is educated in, and some return to in biomedical research.


            	Medical specialties


            	interdisciplinary fields, where different medical specialties are mixed to function in certain occasions.

          


          


          Basic sciences


          
            	Anatomy is the study of the physical structure of organisms. In contrast to macroscopic or gross anatomy, cytology and histology are concerned with microscopic structures.


            	Biochemistry is the study of the chemistry taking place in living organisms, especially the structure and function of their chemical components.


            	Biostatistics is the application of statistics to biological fields in the broadest sense. A knowledge of biostatistics is essential in the planning, evaluation, and interpretation of medical research. It is also fundamental to epidemiology and evidence-based medicine.


            	Cytology is the microscopic study of individual cells.


            	Embryology is the study of the early development of organisms.


            	Epidemiology is the study of the demographics of disease processes, and includes, but is not limited to, the study of epidemics.


            	Genetics is the study of genes, and their role in biological inheritance.


            	Histology is the study of the structures of biological tissues by light microscopy, electron microscopy and immunohistochemistry.


            	Immunology is the study of the immune system, which includes the innate and adaptive immune system in humans, for example.


            	Medical physics is the study of the applications of physics principles in medicine.


            	Microbiology is the study of microorganisms, including protozoa, bacteria, fungi, and viruses.


            	Neuroscience includes those disciplines of science that are related to the study of the nervous system. A main focus of neuroscience is the biology and physiology of the human brain and spinal cord.


            	Nutrition is the study of the relationship of food and drink to health and disease, especially in determining an optimal diet. Medical nutrition therapy is done by dietitians and is prescribed for diabetes, cardiovascular diseases, weight and eating disorders, allergies, malnutrition, and neoplastic diseases.


            	Pathology as a science is the study of diseasethe causes, course, progression and resolution thereof.


            	Pharmacology is the study of drugs and their actions.


            	Physiology is the study of the normal functioning of the body and the underlying regulatory mechanisms.


            	Toxicology is the study of hazardous effects of drugs and poisons.

          


          


          Specialties


          In the broadest meaning of "medicine", there are many different specialties. However, within medical circles, there are two broad categories: "Medicine" and "Surgery." "Medicine" refers to the practice of non-operative medicine, and most subspecialties in this area require preliminary training in "Internal Medicine". "Surgery" refers to the practice of operative medicine, and most subspecialties in this area require preliminary training in "General Surgery." There are some specialties of medicine that do not fit into either of these categories, such as radiology, pathology, or anesthesia, and those are also discussed further below.


          


          Surgery


          Surgical specialties employ operative treatment. In addition, surgeons must decide when an operation is necessary, and also treat many non-surgical issues, particularly in the surgical intensive care unit (SICU), where a variety of critical issues arise. Surgery has many subspecialties, e.g. general surgery, trauma surgery, cardiovascular surgery, neurosurgery, maxillofacial surgery, orthopedic surgery, otolaryngology, plastic surgery, oncologic surgery, vascular surgery, and pediatric surgery. In some centers, anesthesiology is part of the division of surgery (for logistical and planning purposes), although it is not a surgical discipline.


          Surgical training in the U.S. requires a minimum of five years of residency after medical school. Sub-specialties of surgery often require seven or more years. In addition, fellowships can last an additional one to three years. Because post-residency fellowships can be competitive, many trainees devote two additional years to research. Thus in some cases surgical training will not finish until more than a decade after medical school. Furthermore, surgical training can be very difficult and time consuming. A surgical resident's average work week is approximately 75 hours. Some subspecialties of surgery, such as neurosurgery, require even longer hours, and utilize an extension to the 80 hour regulated work week, allowing up to 88 hours per week. Many surgical programs still exceed this work hour limit. Attempts to limit the amount of hours worked has been difficult because of the large volume of patients who require surgical care, the limited amount of resources (including a shortage of people willing to enter into surgery as a career), the need to perform long operations and still provide care to all pre- and post-operative patients, and the need to provide constant coverage in the OR, ICU, and ER.


          


          Medicine


          
            	Internal medicine is concerned with systemic diseases of adults, i.e. those diseases that affect the body as a whole (restrictive, current meaning), or with all adult non-operative somatic medicine (traditional, inclusive meaning), thus excluding pediatrics, surgery, gynecology and obstetrics, and psychiatry. Practitioners of such specialties are referred to as physicians. There are several subdisciplines of internal medicine:

          


          
            
              	
                
                  	Cardiology


                  	Critical care medicine


                  	Endocrinology


                  	Gastroenterology


                  	Hematology


                  	Hepatology


                  	Infectious diseases


                  	Nephrology


                  	Oncology


                  	Proctology


                  	Pulmonology


                  	Rheumatology


                  	Sleep medicine in the USA


                  	Neurology


                  	Geriatrics

                

              

            

          


          Generally, Pediatrics and Family Practice are also considered to fall under the category of "Medicine".


          Medical training, as opposed to surgical training, requires three years of residency training after medical school. This can then be followed by a one to two year fellowship in the subspecialties listed above. In general, resident work hours in medicine are less than those in surgery, averaging about 60 hours per week in the USA.


          


          Diagnostic specialties


          
            	Clinical laboratory sciences are the clinical diagnostic services which apply laboratory techniques to diagnosis and management of patients. In the United States these services are supervised by a pathologist. The personnel that work in these medical laboratory departments are technically trained staff who do not hold medical degrees, but who usually hold an undergraduate medical technology degree, who actually perform the tests, assays, and procedures needed for providing the specific services. Subspecialties include Transfusion medicine, Cellular pathology, Clinical chemistry, Hematology, Clinical microbiology and Clinical immunology.


            	Pathology as a medical specialty is the branch of medicine that deals with the study of diseases and the morphologic, physiologic changes produced by them. As a diagnostic specialty, pathology can be considered the basis of modern scientific medical knowledge and plays a large role in evidence-based medicine. Many modern molecular tests such as flow cytometry, polymerase chain reaction (PCR), immunohistochemistry, cytogenetics, gene rearrangements studies and fluorescent in situ hybridization (FISH) fall within the territory of pathology.


            	Radiology is concerned with imaging of the human body, e.g. by x-rays, x-ray computed tomography, ultrasonography, and nuclear magnetic resonance tomography.


            	Clinical neurophysiology is concerned with testing the physiology or function of the central and peripheral aspects of the nervous system. These kinds of tests can be divided into recordings of: (1) spontaneous or continuously running electrical activity, or (2) stimulus evoked responses. Subspecialties include Electroencephalography, Electromyography, Evoked potential, Nerve conduction study and Polysomnography. Sometimes these tests are performed by techs without a medical degree, but the interpretation of these tests is done by a medical professional.

          


          


          Other


          Following are some selected fields of medical specialties that don't directly fit into any of the above mentioned groups.


          
            	Ophthalmology exclusively concerned with the eye and ocular adnexa. Combines conservative and surgical therapy, and has its own College.


            	Dermatology is concerned with the skin and its diseases. In the UK, dermatology is a subspecialty of general medicine.


            	Emergency medicine is concerned with the diagnosis and treatment of acute or life-threatening conditions, including trauma, surgical, medical, pediatric, and psychiatric emergencies.


            	Obstetrics and gynecology (often abbreviated as OB/GYN) are concerned respectively with childbirth and the female reproductive and associated organs. Reproductive medicine and fertility medicine are generally practiced by gynecological specialists.


            	Palliative care is a relatively modern branch of clinical medicine that deals with pain and symptom relief and emotional support in patients with terminal illnesses including cancer and heart failure.


            	Pediatrics (AE) or paediatrics (BE) is devoted to the care of infants, children, and adolescents. Like internal medicine, there are many pediatric subspecialties for specific age ranges, organ systems, disease classes, and sites of care delivery.


            	Physical medicine and rehabilitation (or physiatry) is concerned with functional improvement after injury, illness, or congenital disorders.


            	Psychiatry is the branch of medicine concerned with the bio-psycho-social study of the etiology, diagnosis, treatment and prevention of cognitive, perceptual, emotional and behavioural disorders. Related non-medical fields include psychotherapy and clinical psychology.

          


          


          Interdisciplinary fields


          Interdisciplinary sub-specialties of medicine are:


          
            	General practice, family practice, family medicine or primary care is, in many countries, the first port-of-call for patients with non-emergency medical problems.


            	Many other health science fields, e.g. dietetics


            	Bioethics is a field of study which concerns the relationship between biology, science, medicine and ethics, philosophy and theology.


            	Biomedical Engineering is a field dealing with the application of engineering principles to medical practice.


            	Clinical pharmacology is concerned with how systems of therapeutics interact with patients.


            	Conservation medicine studies the relationship between human and animal health, and environmental conditions. Also known as ecological medicine, environmental medicine, or medical geology.


            	Disaster medicine deals with medical aspects of emergency preparedness, disaster mitigation and management.


            	Diving medicine (or hyperbaric medicine) is the prevention and treatment of diving-related problems.


            	Evolutionary medicine is a perspective on medicine derived through applying evolutionary theory.


            	Forensic medicine deals with medical questions in legal context, such as determination of the time and cause of death.


            	Gender-based medicine studies the biological and physiological differences between the human sexes and how that affects differences in disease.


            	Hospital medicine is the general medical care of hospitalized patients. Physicians whose primary professional focus is hospital medicine are called hospitalists in the USA.


            	Medical humanities includes the humanities (literature, philosophy, ethics, history and religion), social science (anthropology, cultural studies, psychology, sociology), and the arts (literature, theatre, film, and visual arts) and their application to medical education and practice.


            	Medical informatics, medical computer science, medical information and eHealth are relatively recent fields that deal with the application of computers and information technology to medicine.


            	Nosology is the classification of diseases for various purposes.


            	
              Preventive medicine is the branch of medicine concerned with preventing disease.

              
                	Community health or public health is an aspect of health services concerned with threats to the overall health of a community based on population health analysis.


                	Occupational medicine's principal role is the provision of health advice to organizations and individuals to ensure that the highest standards of health and safety at work can be achieved and maintained.


                	Aerospace medicine deals with medical problems related to flying and space travel.

              

            


            	Osteopathic medicine, a branch of the U.S. medical profession.


            	Pharmacogenomics is a form of individualized medicine.


            	Sports medicine deals with the treatment and preventive care of athletes, amateur and professional. The team includes specialty physicians and surgeons, athletic trainers, physical therapists, coaches, other personnel, and, of course, the athlete.


            	Therapeutics is the field, more commonly referenced in earlier periods of history, of the various remedies that can be used to treat disease and promote health .


            	Travel medicine or emporiatrics deals with health problems of international travelers or travelers across highly different environments.


            	Professions complementing physicians

              
                	Nursing specialties: specialties performed by Nurses.


                	Mid-level practitioners: performance of medical sciences by other certified people than physicians or nurses; Nurse practitioners, midwives and physician assistants, treat patients and prescribe medication in many jurisdictions.


                	Allied health professions: a diverse set of clinical healthcare professions distinct from medicine and nursing.

              

            


            	Urgent care focuses on delivery of unscheduled, walk-in care outside of the hospital emergency department for injuries and illnesses that are not severe enough to require care in an emergency department. In some jurisdictions this function is combined with the emergency room.


            	Veterinary medicine; veterinarians apply similar techniques as physicians to the care of animals.

          


          


          Education
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          Medical education is education connected to the practice of being a medical practitioner, either the initial training to become a physician or further training thereafter.


          Medical education and training varies considerably across the world, however typically involves entry level education at a university medical school, followed by a period of supervised practice ( internship and/or residency) and possibly postgraduate vocational training. Continuing medical education is a requirement of many regulatory authorities.


          Various teaching methodologies have been utilized in medical education, which is an active area of educational research.


          


          Legal restrictions


          In most countries, it is a legal requirement for a medical doctor to be licensed or registered. In general, this entails a medical degree from a university and accreditation by a medical board or an equivalent national organization, which may ask the applicant to pass exams. This restricts the considerable legal authority of the medical profession to physicians that are trained and qualified by national standards. It is also intended as an assurance to patients and as a safeguard against charlatans that practice inadequate medicine for personal gain. While the laws generally require medical doctors to be trained in "evidence based", Western, or Hippocratic Medicine, they are not intended to discourage different paradigms of health.


          


          Criticism


          Criticism of medicine has a long history. In the Middle Ages, some people did not consider it a profession suitable for Christians, as disease was often considered God-sent. God was considered to be the "divine physician" who sent illness or healing depending on his will. However, many monastic orders, particularly the Benedictines, considered the care of the sick as their chief work of mercy. Barber-surgeons generally had a bad reputation that was not to improve until the development of academic surgery as a specialty of medicine, rather than an accessory field.


          Through the course of the twentieth century, healthcare providers focused increasingly on the technology that was enabling them to make dramatic improvements in patients' health. The ensuing development of a more mechanistic, detached practice, with the perception of an attendant loss of patient-focused care, known as the medical model of health, led to further criticisms. This issue started to reach collective professional consciousness in the 1970s and the profession had begun to respond by the 1980s and 1990s.


          The anti-authoritarian Catholic social theorist Ivan Illich subjected contemporary western medicine to detailed attack in his Medical Nemesis, first published in 1975. He argued that the medicalization in recent decades of so many of life's vicissitudes  birth and death, for example  frequently caused more harm than good, rendering many in effect lifelong patients. Marshalling a body of statistics that indicated what he considered the shocking extent in advanced industrial society of post-operative side-effects and drug-induced illness , Illich was the first to introduce to a wider public the notion of iatrogenesis Other critics have since voiced similar views but none so trenchantly, perhaps, as Illich.


          The inability of modern medicine to properly address some common complaints continues to prompt many people to seek support from alternative medicine. Although most alternative approaches lack scientific validation, some may be effective in individual cases. Some physicians combine alternative medicine with orthodox approaches.


          Medical errors and overmedication are also the focus of complaints and negative coverage. Practitioners of human factors engineering believe that there is much that medicine may usefully gain by emulating concepts in aviation safety, where it was long ago realized that it is dangerous to place too much responsibility on one "superhuman" individual and expect him or her not to make errors. Reporting systems and checking mechanisms are becoming more common in identifying sources of error and improving practice.
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          Communes in Europe in the Middle Ages were sworn allegiances of mutual defense (both physical defense and of traditional freedoms) among community members of a town or city. They took many forms, and varied widely in organization and makeup. Communes are first recorded in the late 11th and early 12th centuries, thereafter becoming a widespread phenomenon. They had the greater development in central-northern Italy, where they were real city-states based on partial democracy.


          


          Etymology


          The English and French word "commune" appears in Latin records in various forms. The classical Latin communio means an association. In some cases the classical Latin commune was used to mean people with a common interest. Ultimately, the roots are cum (with or together) + munire (to wall), literally 'to wall together' (i.e., a shared fortification). More frequently the Low Latin communia was used from which the Romance commune was derived. When independence of rule was won through violent uprising and overthrow, they were often called conspiratio.


          


          Origins


          During the 10th century in several parts of Western Europe, peasants with a special craft beyond the immediate requirements of their isolated village, or with a self-reliant spirit, began to gravitate towards the walled towns. In central and northern Italy, and in Provence and Septimania, the Roman cities had almost all survivedeven if grass grew in their streetslargely as administrative centers for a diocese or for the local representative of a distant kingly or imperial power. In the Low Countries, some new towns were founded upon long-distance trade, where the staple was the woolen cloth-making industry. The sites for these ab ovo towns, more often than not, were the fortified burghs of counts, bishops or territorial abbots. Such towns were also founded in the Rhineland. Other towns were simply market villages, local centers of exchange.


          Such townspeople needed physical protection from lawless nobles and bandits, part of the motivation for gathering behind communal walls, but the struggle to establish their liberties, the freedom to conduct and regulate their own affairs and security from arbitrary taxation and harassment from the bishop, abbot or count in whose jurisdiction these obscure and ignoble social outsiders lay, was a long process of struggling to obtain charters that guaranteed such basics as the right to hold a market. Such charters were often purchased at exorbitant rates, or granted, not by the local power, which was naturally jealous of prerogatives, but by the king or the emperor, who came thereby to hope to enlist the towns as allies in the struggle to centralize power that was arising in tandem with the rise of the communes. "The burghers of the tenth and eleventh centuries were ruthlessly harassed, blackmailed, subjected to oppressive taxes and humiliated. This drove the bourgeois back upon their own resources, and it accounts for the intensely corporate and excessively organized character of medieval cities." (Cantor 1993 p 231)


          The walled city represented protection from direct assault at the price of corporate interference on the pettiest levels, but once a townsman left the city walls, he (for women scarcely travelled) was at the mercy of often violent and lawless nobles in the countryside. Because much of medieval Europe lacked central authority to provide protection, each city had to provide its own protection for citizens both inside the city walls, and outside. Thus towns formed communes, a legal basis for turning the cities into self-governing corporations. Although in most cases the development of communes was connected with that of the cities, there were rural communes, notably in France and England, that were formed to protect the common interests of villagers.


          Every town had its own commune and no two communes were alike, but at their heart, communes were sworn allegiances of mutual defense. When a commune was formed, all participating members gathered and swore an oath in a public ceremony, promising to defend each other in times of trouble, and to maintain the peace within the city proper.


          What did it mean for a commune member to defend another? Obviously if a commune member was attacked outside the city, it was too late to call for help, as it would be unlikely anyone would be around in time. Instead, the commune would promise to exact revenge on the attacker, the threat of revenge being a form of defense. However, if the attacker was a noble, safely ensconced in a castle (as was often the case), the town commune could not muster the forces to attack him directly; instead they might attack the noble's family, burn his crops, kill his serfs, or destroy his orchards in retribution.


          The commune movement started in the 10th century, with a few earlier ones like Forl (possibly 889), and gained strength in the 11th century in northern Italy which had the most urbanized population of Europe at the time. It then spread in the early 12th century to France, Germany and Spain and elsewhere. The English state was already very centralized, so the communal movement mainly manifested itself in parishes, craftsmen's and merchants' guilds and monasteries. State officialdom expanded in England and France from the 12th century onwards, while the Holy Roman Empire was ruled by communal coalitions of cities, knights, farmer republics, prince-bishops and the large domains of the imperial lords.


          


          Medieval Christianity


          Communes were very important for the medieval church according to John Bossy (Christianity in the West 1400-1700 (Oxford 1985)). The word that Bossy uses is fraternity. The medieval church had a main focus on establishing peace. The main sins that had to be overcome to stop the killing, according to many theologians, were pride, envy and wrath. Communes could help bring peace, because people would cooperate instead of acting egoistically. In many places, fraternities and guilds were formed before a parish was established. They were formed by common people who imitated the way of life of the monks, without becoming part of a monastical order. Another method to establish peace was the confession. Medieval confessions were different from the modern day practises in the Roman Catholic church. A confession was held by a person in public instead of alone with a priest. The main theme was expressing sins committed against neighbours. Forgiveness was asked not merely from God, but also from one's neighbours. The 15th century brought a positive view on individualism expressed in the humanist movement of the Renaissance. Rising commerce was the cause of this individualism. Communalism has remained very popular within and without Christianity until this day.


          


          Social order


          According to an English cleric of the late 10th century, society was composed of the three orders: those who fight, pray and work (the nobles, the clergy and peasants). In theory this was a balance between spiritual and secular peers with the third order providing for the other two. The urban communes were a break in this order. The Church and King both had mixed reactions to communes. On the one hand, they agreed safety and protection from lawless nobles was in everyone's best interest. The communes intention was to keep the peace through the threat of revenge, and the Church was sympathetic to the end result of peace. However, the Church had their own ways to enforce peace, such as the Peace and Truce of God movement, for example. On the other hand, communes disrupted the order of medieval society; the methods the commune used, eye for an eye, violence begets violence, were generally not acceptable to Church or King. Furthermore, there was a sense that communes threatened the medieval social order. Only the noble lords were allowed by custom to fight, and ostensibly the merchant townspeople were workers, not warriors. As such, the nobility and the clergy sometimes accepted communes, but other times did not. One of the most famous cases of a commune being suppressed and the resulting defiant urban revolt occurred in the French town of Laon in 1112.


          


          Rural communes


          The development of medieval rural communes arose more from a need to collaborate to manage the commons than out of defensive needs. In times of a weak central government, communes typically formed to ensure the safety on the roads (Landfriede) through their territory, to enable commerce. Perhaps the most successful such medieval community was the one in the alpine valleys north of the St. Gotthard Pass: it later resulted in the formation of the Old Swiss Confederacy. The Swiss had numerous written acts of alliance, so-called Bundesbriefe: for each new canton that joined the confederacy, a new contract was written. Besides the Swiss Eidgenossenschaft, there were similar rural alpine communes in Tyrol, but these were quenched by the House of Habsburg. Other such rural communes developed in the Grisons, in the French Alps ( Brianon), in the Pyrenees, in northern France (Fort de Roumare), in northern Germany ( Frisia and Dithmarschen), and also in Sweden and Norway. The colonization of the Walser also is related. The southern medieval communes most probably were influenced by the Italian precedent, but the northern ones (and even the Swiss communes north of the St. Gotthard pass) may well have developed concurrently and independently from the Italian ones. Only very few of these medieval rural communes ever attained reichsunmittelbarkeit, where they would have been subject only to the king or emperor; most still remained subjects of some more or less distant liege lord.


          


          Decline


          In the Holy Roman Empire, the emperors always had to face struggles with other powerful players: the princes on the one hand, but also the cities and communes on the other hand. The emperors thus invariably fought political (not always military) battles to strengthen their position and that of the imperial monarchy. In the Golden Bull of 1356, emperor Charles IV outlawed any conjurationes, confederationes, and conspirationes, meaning in particular the city alliances ( Stdtebnde), but also the rural communal leagues that had sprung up. Most Stdtebnde were subsequently dissolved, sometimes forcibly, and where refounded, their political influence was much reduced.
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          Medieval literature is a broad subject, encompassing essentially all written works available in Europe and beyond during the Middle Ages (encompassing the one thousand years from the fall of the Western Roman Empire ca. AD 500 to the beginning of the Florentine Renaissance in the late 15th century). The literature of this time was composed of religious writings as well as secular works. Just as in modern literature, it is a complex and rich field of study, from the utterly sacred to the exuberantly profane, touching all points in-between. Because of the wide range of time and place it is difficult to speak in general terms without oversimplification, and thus the literature is best characterized by its place of origin and/or language, as well as its genre.


          


          Languages


          Since Latin was the language of the Roman Catholic Church, which dominated Western and Central Europe, and since the Church was virtually the only source of education, Latin was a common language for Medieval writings, even in some parts of Europe that were never Romanized. However, in Eastern Europe, the influence of the Eastern Roman Empire and the Eastern Orthodox Church made Greek and Old Church Slavonic the dominant written languages.


          The common people continued to use their respective vernaculars. A few examples, such as the Old English Beowulf, the Middle High German Nibelungenlied, the Medieval Greek Digenis Acritas and the Old French Chanson de Roland, are well known to this day. Although the extant versions of these epics are generally considered the works of individual (but anonymous) poets, there is no doubt that they are based on their peoples' older oral traditions. Celtic traditions have survived in the lais of Marie de France, the Mabinogion and the Arthurian cycles.


          


          Anonymity


          A notable amount of medieval literature is anonymous. This is not only due to the lack of documents from a period, but also due to an interpretation of the author's role that differs considerably from the romantic interpretation of the term in use today. Medieval authors were often overawed by the classical writers and the Church Fathers and tended to re-tell and embellish stories they had heard or read rather than invent new stories. And even when they did, they often claimed to be handing down something from an auctor instead. From this point of view, the names of the individual authors seemed much less important, and therefore many important works were never attributed to any specific person.


          


          Types of writing


          


          Religious


          As shown in the chart to the right, theological works were the dominant form of literature typically found in libraries during the Middle Ages. Catholic clerics were the intellectual centre of society in the Middle Ages, and it is their literature that was produced in the greatest quantity.
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          Countless hymns survive from this time period (both liturgical and paraliturgical). The liturgy itself was not in fixed form, and numerous competing missals set out individual conceptions of the order of the mass. Religious scholars such as Anselm of Canterbury, Thomas Aquinas, and Pierre Ablard wrote lengthy theological and philosophical treatises, often attempting to reconcile the teachings of the Greek and Roman pagan authors with the doctrines of the Church. Hagiographies, or "lives of the saints", were also frequently written, as an encouragement to the devout and a warning to others.


          The Golden Legend of Jacobus de Voragine reached such popularity that, in its time, it was reportedly read more often than the Bible. Francis of Assisi was a prolific poet, and his Franciscan followers frequently wrote poetry themselves as an expression of their piety. Dies Irae and Stabat Mater are two of the most powerful Latin poems on religious subjects. Goliardic poetry (four-line stanzas of satiric verse) was an art form used by some clerics to express dissent. The only widespread religious writing that was not produced by clerics were the mystery plays: growing out of simple tableaux re-enactments of a single Biblical scene, each mystery play became its village's expression of the key events in the Bible. The text of these plays was often controlled by local guilds, and mystery plays would be performed regularly on set feast-days, often lasting all day long and into the night.


          During the Middle Ages, the Jewish population of Europe also produced a number of outstanding writers. Maimonides, born in Cordoba, Spain, and Rashi, born in Troyes, France, are two of the best-known and most influential of these Jewish authors.


          


          Secular
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          Secular literature in this period was not produced in equal quantity as religious literature, but much has survived and we possess today a rich corpus. The subject of " courtly love" became important in the 11th century, especially in the Romance languages (in the French, Spanish, Provenal, Galician and Catalan languages, most notably) and Greek, where the traveling singers troubadoursmade a living from their songs. The writings of the troubadours are often associated with unrequited longing, but this is not entirely accurate (see aubade, for instance). In Germany, the Minnesnger continued the tradition of the troubadours.


          In addition to epic poems in the Germanic tradition (e.g. Beowulf and Nibelungenlied), epic poems in the tradition of the chanson de geste (e.g. The Song of Roland & Digenis Acritas) which deal with the Matter of France and the Acritic songs respectively, courtly romances in the tradition of the roman courtois which deal with the Matter of Britain and the Matter of Rome achieved great and lasting popularity. The roman courtois is distinguished from the chanson de geste not only by its subject matter, but also by its emphasis on love and chivalry rather than acts of war.


          Political poetry was written also, especially towards the end of this period, and the goliardic form saw use by secular writers as well as clerics. Travel literature was highly popular in the Middle Ages, as fantastic accounts of far-off lands (frequently embellished or entirely false) entertained a society that, in most cases, limited people to the area in which they were born. (But note the importance of pilgrimages, especially to Santiago de Compostela, in medieval times, also witnessed by the prominence of Geoffrey Chaucer's Canterbury Tales.)


          


          Women's literature


          While it is true that women in the medieval period were never accorded full equality with men (in fact, misogynist tracts abound, although many sects, such as the Cathars, afforded women greater status and rights), some women were able to use their skill with the written word to gain renown. Religious writing was the easiest avenuewomen who would later be canonized as saints frequently published their reflections, revelations, and prayers. Much of what is known about women in the Middle Ages is known from the works of nuns such as Clare of Assisi, Bridget of Sweden, and Catherine of Siena.


          Frequently, however, the religious perspectives of women were held to be unorthodox by those in power, and the mystical visions of such authors as Julian of Norwich and Hildegard of Bingen provide insight into a part of the medieval experience less comfortable for the institutions that ruled Europe at the time. Women wrote influential texts in the secular realm as wellreflections on courtly love and society by Marie de France and Christine de Pizan continue to be studied for their glimpses of medieval society.


          


          Allegory


          While medieval literature makes use of many literary devices, allegory is so prominent in this period as to deserve special mention. Much of medieval literature relied on allegory to convey the morals the author had in mind while writing--representations of abstract qualities, events, and institutions are thick in much of the literature of this time. Probably the earliest and most influential allegory is the Psychomachia (Battle of Souls) by Aurelius Clemens Prudentius. Other important examples include the Romance of the Rose, Everyman, Piers Plowman and The Divine Comedy.


          


          Notable literature of the period


          
            	Alexiad, Anna Comnena


            	Digenis Acritas, anonymous Greek author


            	Beowulf, anonymous Anglo-Saxon author


            	Cantigas de Santa Maria, Galician authors


            	David of Sassoun by an anonymous Armenian author


            	Cato (Distichs of Cato), Dionysius Cato


            	The Book of the City of Ladies, Christine de Pizan


            	Book of the Civilized Man, Daniel of Beccles


            	The Book of Good Love, Juan Ruiz


            	The Book of Margery Kempe, Margery Kempe


            	Brut, Layamon


            	Brut, Wace


            	Consolation of Philosophy, Boethius


            	The Canterbury Tales, Geoffrey Chaucer


            	Decameron, Giovanni Boccaccio


            	The Dialogue, Catherine of Siena


            	The Diseases of Women, Trotula of Salerno


            	La divina commedia (The Divine Comedy), Dante Alighieri


            	Dukus Horant, the first extended work in Yiddish.


            	Elder Edda, various Icelandic authors


            	Sir Gawain and the Green Knight, anonymous English author


            	Heimskringla, Snorri Sturluson


            	Historia ecclesiastica gentis Anglorum ("The Ecclesiastical History of the English People"), the Venerable Bede


            	Hypnerotomachia Poliphili, Francesco Colonna?


            	The Knight in the Panther Skin, Shota Rustaveli


            	The Lais of Marie de France, Marie de France


            	The Letters of Abelard and Heloise


            	Das flieende Licht der Gottheit, Mechthild of Magdeburg


            	Ludus de Antichristo, anonymous German author


            	Mabinogion, various Welsh authors


            	Metrical Dindshenchas, Irish onomastic poems


            	Le Morte d'Arthur, Sir Thomas Malory


            	Nibelungenlied, anonymous German author


            	Njl's saga, anonymous Icelandic author


            	Parzival, Wolfram von Eschenbach


            	Piers Plowman, William Langland


            	Poem of the Cid, anonymous Spanish author


            	Proslogium, Anselm of Canterbury


            	Revelations of Divine Love, Julian of Norwich


            	Roman de la Rose, Guillaume de Lorris and Jean de Meun


            	Scivias, Hildegard of Bingen


            	Sic et Non, Abelard


            	The Song of Roland, anonymous French author


            	Spiritual Exercises, Gertrude the Great


            	Summa Theologiae, Thomas Aquinas


            	Tin B Cailnge, anonymous Irish author


            	The Tale of Igor's Campaign, anonymous Russian author


            	Tirant lo Blanc, Joanot Martorell


            	Il milione (The Travels of Marco Polo), Marco Polo


            	Tristan, Thomas d'Angleterre


            	Tristan, Broul


            	Triumphs, Petrarch


            	Waltharius


            	Younger Edda, Snorri Sturluson


            	Yvain: The Knight of the Lion, Chrtien de Troyes


            	Gesta Danorum, Saxo Grammaticus
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          The term medieval music encompasses European music written during the Middle Ages. This era begins with the fall of the Roman Empire and ends in approximately the middle of the fifteenth century. Establishing the end of the medieval era and the beginning of the Renaissance is admittedly arbitrary; 1400 is used here.


          


          Overview


          


          Styles and trends


          The only medieval music which can be studied is that which was written down, and survived. Since creating musical manuscripts was very expensive, due to the expense of parchment, and the huge amount of time necessary for a scribe to copy it all down, only wealthy institutions were able to create manuscripts which have survived to the present time. These institutions generally included the church and church institutions, such as monasteries; some secular music, as well as sacred music, was also preserved by these institutions. These surviving manuscripts do not reflect much of the popular music of the time. At the start of the era, the notated music is presumed to be monophonic and homorhythmic with what appears to be a unison sung text and no notated instrumental support. Earlier medieval notation had no way to specify rhythm, although neumatic notations gave clear phrasing ideas, and somewhat later notations indicated rhythmic modes.


          The simplicity of chant, with unison voice and natural declamation, is most common. The notation of polyphony develops, and the assumption is that formalized polyphonic practices first arose in this period. Harmony, in consonant intervals of perfect fifths, unisons, octaves, (and later, perfect fourths) begins to be notated. Rhythmic notation allows for complex interactions between multiple vocal lines in a repeatable fashion. The use of multiple texts and the notation of instrumental accompaniment developed by the end of the era.


          


          Instruments
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          Instruments used to perform medieval music still exist, though in different forms. The flute was once made of wood rather than silver or other metal, and could be made as a side-blown or end-blown instrument. The recorder, on the other hand, has more or less retained its past form. The gemshorn is similar to the recorder in having finger holes on its front, though it is really a member of the ocarina family. One of the flute's predecessors, the pan flute, was popular in medieval times, and is possibly of Hellenic origin. This instrument's pipes were made of wood, and were graduated in length to produce different pitches.


          Medieval music uses many plucked string instruments, such as lute, mandora, gittern and psaltery. The dulcimers, similar in structure to the psaltery and zither, were originally plucked, but became struck in the 14th century, after the arrival of the new technology that made metal strings possible. The hurdy-gurdy was (and still is) a mechanical violin using a rosined wooden wheel attached to a crank to "bow" its strings. Instruments without sound boxes such as the Jew's harp were also popular in the time. Early versions of the organ, fiddle (or vielle), and trombone (called the sackbut) existed as well.


          


          Genres


          In this era, music was both sacred and secular, although almost no early secular music has survived, and since notation was a relatively late development, reconstruction of this music, especially before the 12th century, is currently a matter of conjecture .


          


          Theory and notation


          In music theory, this period saw several advances over previous practice, mostly in the conception and notation of rhythm. Previously, music was organized rhythmically into " longs" and " breves" (in other words, "shorts"), though often without any clear regular differentiation between which should be used. The most famous music theorist of the first half of the 13th century, Johannes de Garlandia, was the author of the De mensurabili musica (about 1240), the treatise which defined and most completely elucidated the rhythmic modes, a notational system for rhythm in which one of six possible patterns was denoted by a particular succession of note-shapes (organized in what is called " ligatures"). The melodic line, once it had its mode, would generally remain in it, although rhythmic adjustments could be indicated by changes in the expected pattern of ligatures, even to the extent of changing to another rhythmic mode. A German theorist of a slightly later period, Franco of Cologne, was the first to describe a system of notation in which differently shaped notes have entirely different rhythmic values (in the Ars Cantus Mensurabilis of approximately 1260), an innovation which had a massive impact on the subsequent history of European music. Most of the surviving notated music of the 13th century uses the rhythmic modes as defined by Garlandia.


          Philippe de Vitry is most famous in music history for writing the Ars Nova (1322), a treatise on music which gave its name to the music of the entire era. His contributions to notation, in particular notation of rhythm, were particularly important, and made possible the free and quite complex music of the next hundred years. In some ways the modern system of rhythmic notation began with Vitry, who broke free from the older idea of the rhythmic modes, short rhythmic patterns that were repeated without being individually differentiated. The notational predecessors of modern time meters also originate in the Ars Nova; for Franco, a breve (for a brief explanation of the mensural notation in general, see the article Renaissance music) had equalled three semibreves (that is, half breves) (on occasion, two, locally and with certain context; almost always, however, these two semibreves were one of normal length and one of double length, thereby taking the same space of time), and the same ternary division held for all larger and smaller note values. By the time of Ars Nova, the breve could be pre-divided, for an entire composition or section of one, into groups of two or three smaller semibreves by use of a "mensuration sign," equivalent to our modern "time signature." This way, the "tempus" (denoting the division of the breve, which ultimately achieved the same primacy over rhythmic structure as our modern "measure") could be either "perfect," with ternary subdivision, or "imperfect," with binary subdivision. Tempus perfectus was indicated by a circle, while tempus imperfectus was denoted by a half-circle (our current "C" as a stand-in for the 4/4 time signature is actually a holdover from this practice, not an abbreviation for "common time", as popularly believed). In a similar fashion, the semibreve could in turn be divided into three "minima" or " minims" ( prolatio perfectus or major prolation) or two (prolatio imperfectus or minor prolation) and, at the higher level, the longs into three or two breves ( modus perfectus or perfect mode, or modus imperfectus or imperfect mode respectively).


          For the duration of the medieval period, most music would be composed primarily in perfect tempus, with special effects created by sections of imperfect tempus; there is a great current controversy among musicologists as to whether such sections were performed with a breve of equal length or whether it changed, and if so, at what proportion. In the highly syncopated works of the Ars subtilior, different voices of the same composition would sometimes be written in different tempus signatures simultaneously.


          Many scholars, citing a lack of positive attributory evidence, now consider "Vitry's" treatise to be anonymous, but this does not diminish its importance for the history of rhythmic notation. The first definitely identifiable scholar to accept and explain the mensural system was Johannes de Muris ( Jehan des Mars), who can be said to have done for it what Garlandia did for the rhythmic modes.


          For specific medieval music theorists, see also: Isidore of Seville, Aurelian of Rme, Odo of Cluny, Guido of Arezzo, Hermannus Contractus, Johannes Cotto (Johannes Afflighemensis), Johannes de Muris, Franco of Cologne, Johannes de Garlandia (Johannes Gallicus), Anonymous IV, Marchetto da Padova (Marchettus of Padua), Jacques of Lige, Johannes de Grocheo, Petrus de Cruce (Pierre de la Croix), and Philippe de Vitry.


          


          Early medieval music (before 1150)


          


          Early chant traditions


          Chant (or plainsong) is a monophonic sacred form which represents the earliest known music of the Christian church. The Jewish Synagogue tradition of singing psalms was a strong influence on Christian chanting.


          Chant developed separately in several European centres. The most important were Rome, Spain, Gaul, Milan, and Ireland. These chants were all developed to support the regional liturgies used when celebrating the Mass there. Each area developed its own chants and rules for celebration. In Spain, Mozarabic chant was used and shows the influence of North African music. The Mozarabic liturgy even survived through Muslim rule, though this was an isolated strand and this music was later suppressed in an attempt to enforce conformity on the entire liturgy. In Milan, Ambrosian chant, named after St. Ambrose, was the standard, while Beneventan chant developed around Benevento, another Italian liturgical centre. Gallican chant was used in Gaul, and Celtic chant in Ireland and Great Britain.


          Around 1011 AD, the Roman Catholic Church wanted to standardize the Mass and chant. At this time, Rome was the religious centre of western Europe, and Paris was the political centre. The standardization effort consisted mainly of combining these two ( Roman and Gallican) regional liturgies. This body of chant became known as Gregorian Chant. By the 12th and 13th centuries, Gregorian chant had superseded all the other Western chant traditions, with the exception of the Ambrosian chant in Milan, and the Mozarabic chant in a few specially designated Spanish chapels.


          


          Gregorian chant


          


          Early polyphony: organum


          Around the end of the ninth century, singers in monasteries such as St. Gall in Switzerland began experimenting with adding another part to the chant, generally a voice in parallel motion, singing in mostly perfect fourths or fifths with the original tune (see interval). This development is called organum, and represents the beginnings of harmony and, ultimately, counterpoint. Over the next several centuries organum developed in several ways.


          The most significant was the creation of "florid organum" around 1100, sometimes known as the school of St. Martial (named after a monastery in south-central France, which contains the best-preserved manuscript of this repertory). In "florid organum" the original tune would be sung in long notes while an accompanying voice would sing many notes to each one of the original, often in a highly elaborate fashion, all the while emphasizing the perfect consonances (fourths, fifths and octaves) as in the earlier organa. Later developments of organum occurred in England, where the interval of the third was particularly favoured, and where organa were likely improvised against an existing chant melody, and at Notre Dame in Paris, which was to be the centre of musical creative activity throughout the thirteenth century.


          Much of the music from the early medieval period is anonymous. Some of the names may have been poets and lyric writers, and the tunes for which they wrote words may have been composed by others. Attribution of monophonic music of the medieval period is not always reliable. Surviving manuscripts from this period include the Musica Enchiriadis, Codex Calixtinus of Santiago de Compostela, and the Winchester Troper.


          For information about specific composers or poets writing during the early medieval period, see Pope Gregory I, St. Godric, Hildegard of Bingen, Hucbald, Notker Balbulus, Odo of Arezzo, Odo of Cluny, and Tutilo.


          


          Liturgical drama


          Another musical tradition of Europe originating during the early Middle Ages was the liturgical drama. In its original form, it may represent a survival of Roman drama with Christian stories - mainly the Gospel, the Passion, and the lives of the saints - grafted on. Every part of Europe had some sort of tradition of musical or semi-musical drama in the Middle Ages, involving acting, speaking, singing and instrumental accompaniment in some combination. Probably these dramas were performed by travelling actors and musicians. Many have been preserved sufficiently to allow modern reconstruction and performance (for example the Play of Daniel, which has been recently recorded).


          


          Goliards


          The Goliards were itinerant poet-musicians of Europe from the tenth to the middle of the thirteenth century. Most were scholars or ecclesiastics, and they wrote and sang in Latin. Although many of the poems have survived, very little of the music has. They were possibly influential  even decisively so  on the troubadour- trouvre tradition which was to follow. Most of their poetry is secular and, while some of the songs celebrate religious ideals, others are frankly profane, dealing with drunkenness, debauchery and lechery.


          


          High medieval music (1150-1300)


          


          Ars antiqua


          The flowering of the Notre Dame school of polyphony from around 1150 to 1250 corresponded to the equally impressive achievements in Gothic architecture: indeed the centre of activity was at the cathedral of Notre Dame itself. Sometimes the music of this period is called the Parisian school, or Parisian organum, and represents the beginning of what is conventionally known as Ars antiqua. This was the period in which rhythmic notation first appeared in western music, mainly a context-based method of rhythmic notation known as the rhythmic modes.


          This was also the period in which concepts of formal structure developed which were attentive to proportion, texture, and architectural effect. Composers of the period alternated florid and discant organum (more note-against-note, as opposed to the succession of many-note melismas against long-held notes found in the florid type), and created several new musical forms: clausulae, which were melismatic sections of organa extracted and fitted with new words and further musical elaboration; conductus, which was a song for one or more voices to be sung rhythmically, most likely in a procession of some sort; and tropes, which were rearrangements of older chants with new words and sometimes new music. All of these genres save one were based upon chant; that is, one of the voices, (usually three, though sometimes four) nearly always the lowest (the tenor at this point) sung a chant melody, though with freely composed note-lengths, over which the other voices sang organum. The exception to this method was the conductus, a two-voice composition that was freely composed in its entirety.


          The motet, one of the most important musical forms of the high Middle Ages and Renaissance, developed initially during the Notre Dame period out of the clausula, especially the form using multiple voices as elaborated by Protin, who paved the way for this particularly by replacing many of his predecessor (as canon of the cathedral) Lonin's lengthy florid clausulae with substitutes in a discant style. Gradually, there came to be entire books of these substitutes, available to be fitted in and out of the various chants. Since, in fact, there were more than can possibly have been used in context, it is probable that the clausulae came to be performed independently, either in other parts of the mass, or in private devotions. The clausulae, thus practised, became the motet when troped with non-liturgical words, and was further developed into a form of great elaboration, sophistication and subtlety in the fourteenth century, the period of Ars nova.


          Surviving manuscripts from this era include the Codex Montpellier, Codex Bamberg, and El Codex musical de Las Huelgas.


          Composers of this time include Lonin, Protin, W. de Wycombe, Adam de St. Victor, and Petrus de Cruce (Pierre de la Croix). Petrus is credited with the innovation of writing more than three semibreves to fit the length of a breve. Coming before the innovation of imperfect tempus, this practice innagurated the era of what are now called "Petronian" motets. These late 13th-century works are in three, sometimes four, parts and have multiple texts sung simultaneously. These texts can be either sacred or secular in subject, and with Latin and French mixed. The Petronian motet is a highly complex genre, given its mixture of several semibreve breves with rhythmic modes and sometimes (with increasing frequency) substitution of secular songs for chant in the tenor. Indeed, ever-increasing rhythmic complexity would be a fundamental characteristic of the 14th century, though music in France, Italy, and England would take quite different paths during that time.


          


          Troubadours and trouvres


          The music of the troubadours and trouvres was a vernacular tradition of monophonic secular song, probably accompanied by instruments, sung by professional, occasionally itinerant, musicians who were as skilled as poets as they were singers and instrumentalists. The language of the troubadours was Occitan (also known as the langue d'oc, or Provenal); the language of the trouvres was Old French (also known as langue d'oil). The period of the troubadours corresponded to the flowering of cultural life in Provence which lasted through the twelfth century and into the first decade of the thirteenth. Typical subjects of troubadour song were war, chivalry and courtly love. The period of the troubadours wound down after the Albigensian Crusade, the fierce campaign by Pope Innocent III to eliminate the Cathar heresy (and northern barons' desire to appropriate the wealth of the south). Surviving troubadours went either to Spain, northern Italy or northern France (where the trouvre tradition lived on), where their skills and techniques contributed to the later developments of secular musical culture in those places.


          The music of the trouvres was similar to that of the troubadours, but was able to survive into the thirteenth century unaffected by the Albigensian Crusade. Most of the more than two thousand surviving trouvre songs include music, and show a sophistication as great as that of the poetry it accompanies.


          The Minnesinger tradition was the Germanic counterpart to the activity of the troubadours and trouvres to the west. Unfortunately, few sources survive from the time; the sources of Minnesang are mostly from two or three centuries after the peak of the movement, leading to some controversy over their accuracy. Among the Minnesingers with surviving music are Wolfram von Eschenbach, Walther von der Vogelweide, and Niedhart von Reuenthal.


          
            	Troubadours with surviving melodies

          


          
            
              	
                
                  	Aimeric de Belenoi


                  	Aimeric de Peguilhan


                  	Albertet de Sestaro


                  	Arnaut Daniel


                  	Arnaut de Maruoill


                  	Beatritz de Dia


                  	Berenguier de Palazol


                  	Bernart de Ventadorn


                  	Bertran de Born


                  	Blacasset


                  	Cadenet

                

              

              	
                
                  	Daude de Pradas


                  	Folquet de Marselha


                  	Gaucelm Faidit


                  	Gui d'Ussel


                  	Guilhem Ademar


                  	Guilhem Augier Novella


                  	Guilhem Magret


                  	Guilhem de Saint Leidier


                  	Guiraut de Bornelh


                  	Guiraut d'Espanha


                  	Guiraut Riquier

                

              

              	
                
                  	Jaufre Rudel


                  	Jordan Bonel


                  	Marcabru


                  	Monge de Montaudon


                  	Peire d'Alvernhe


                  	Peire Cardenal


                  	Peire Raimon de Tolosa


                  	Peire Vidal


                  	Peirol


                  	Perdigon


                  	Pistoleta

                

              

              	
                
                  	Pons d'Ortaffa


                  	Pons de Capduoill


                  	Raimbaut d'Aurenga


                  	Raimbaut de Vaqueiras


                  	Raimon Jordan


                  	Raimon de Miraval


                  	Rigaut de Berbezilh


                  	Uc Brunet


                  	Uc de Saint Circ


                  	William IX of Aquitaine

                

              
            

          


          
            	Composers of the high and late medieval era

          


          
            [image: ]


          


          Late medieval music (1300-1400)


          


          France: Ars nova


          The beginning of the Ars nova is one of the few clean chronological divisions in medieval music, since it corresponds to the publication of the Roman de Fauvel, a huge compilation of poetry and music, in 1310 and 1314. The Roman de Fauvel is a satire on abuses in the medieval church, and is filled with medieval motets, lais, rondeaux and other new secular forms. While most of the music is anonymous, it contains several pieces by Philippe de Vitry, one of the first composers of the isorhythmic motet, a development which distinguishes the fourteenth century. The isorhythmic motet was perfected by Guillaume de Machaut, the finest composer of the time.


          During the Ars nova era, secular music acquired a polyphonic sophistication formerly found only in sacred music, a development not surprising considering the secular character of the early Renaissance (and it should be noted that while this music is typically considered to be "medieval", the social forces that produced it were responsible for the beginning of the literary and artistic Renaissance in Italythe distinction between Middle Ages and Renaissance is a blurry one, especially considering arts as different as music and painting). The term "Ars nova" (new art, or new technique) was coined by Philippe de Vitry in his treatise of that name (probably written in 1322), in order to distinguish the practice from the music of the immediately preceding age.


          The dominant secular genre of the Ars Nova was the chanson, as it would continue to be in France for another two centuries. These chansons were composed in musical forms corresponding to the poetry they set, which were in the so-called formes fixes of rondeau, ballade, and virelai. These forms significantly affected the development of musical structure in ways that are felt even today; for example, the ouvert-clos rhyme-scheme shared by all three demanded a musical realization which contributed directly to the modern notion of antecedent and consequent phrases. It was in this period, too, in which began the long tradition of setting the mass ordinary. This tradition started around mid-century with isolated or paired settings of Kyries, Glorias, etc., but Machaut composed what is thought to be the first complete mass conceived as one composition. The sound world of Ars Nova music is very much one of linear primacy and rhythmic complexity. "Resting" intervals are the fifth and octave, with thirds and sixths considered dissonances. Leaps of more than a sixth in individual voices are not uncommon, leading to speculation of instrumental participation at least in secular performance.


          Surviving French manuscripts include the Ivrea Codex and the Apt Codex.


          For information about specific French composers writing in late medieval era, see Jehan de Lescurel, Philippe de Vitry, Guillaume de Machaut, Borlet, Solage, and Franois Andrieu.


          


          Italy: Trecento


          Most of the music of Ars nova was French in origin; however, the term is often loosely applied to all of the music of the fourteenth century, especially to include the secular music in Italy. There this period was often referred to as Trecento.


          Italian music has always, it seems, been known for its lyrical or melodic character, and this goes back to the 14th century in many respects. Italian secular music of this time (what little surviving liturgical music there is, is similar to the French except for somewhat different notation) featured what has been called the cantalina style, with a florid top voice supported by two (or even one; a fair amount of Italian Trecento music is for only two voices) that are more regular and slower moving. This type of texture remained a feature of Italian music in the popular 15th and 16th century secular genres as well, and was an important influence on the eventual development of the trio texture that revolutionized music in the 17th.


          There were three main forms for secular works in the Trecento. One was the madrigal, not the same as that of 150-250 years later, but with a verse/refrain-like form. Three-line stanzas, each with different words, alternated with a two-line ritornello, with the same text at each appearance. Perhaps we can see the seeds of the subsequent late-Renaissance and Baroque ritornello in this device; it too returns again and again, recognizable each time, in contrast with its surrounding disparate sections. Another form, the caccia ("chase,") was written for two voices in a canon at the unison. Sometimes, this form also featured a ritornello, which was occasionally also in a canonic style. Usually, the name of this genre provided a double meaning, since the texts of caccia were primarily about hunts and related outdoor activities, or at least action-filled scenes. The third main form was the ballata, which was roughly equivalent to the French virelai.


          Surviving Italian manuscripts include the Squarcialupi Codex and the Rossi Codex.


          For information about specific Italian composers writing in the late medieval era, see Francesco Landini, Gherardello da Firenze, Andrea da Firenze, Lorenzo da Firenze, Paolo da Firenze (Paolo Tenorista), Giovanni da Firenze (aka Giovanni da Cascia), Bartolino da Padova, Jacopo da Bologna, Donato da Cascia, Lorenzo Masini, Niccol da Perugia, and Maestro Piero.


          


          Germany: Geisslerlieder


          The Geisslerlieder were the songs of wandering bands of flagellants, who sought to appease the wrath of an angry God by penitential music accompanied by mortification of their bodies. There were two separate periods of activity of Geisslerlied: one around the middle of the thirteenth century, from which, unfortunately, no music survives (although numerous lyrics do); and another from 1349, for which both words and music survive intact due to the attention of a single priest who wrote about the movement and recorded its music. This second period corresponds to the spread of the Black Death in Europe, and documents one of the most terrible events in European history. Both periods of Geisslerlied activity were mainly in Germany.


          There was also French-influenced polyphony written in German areas at this time, but it was somewhat less sophisticated than its models. In fairness to the mostly anonymous composers of this repertoire, however, most of the surviving manuscripts seem to have been copied with extreme incompetence, and are filled with errors that make a truly thorough evaluation of the music's quality impossible.


          


          Mannerism and Ars subtilior
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          As often seen at the end of any musical era, the end of the medieval era is marked by a highly manneristic style known as Ars subtilior. In some ways, this was an attempt to meld the French and Italian styles. This music was highly stylized, with a rhythmic complexity that was not matched until the 20th century. In fact, not only was the rhythmic complexity of this repertoire largely unmatched for five and a half centuries, with extreme syncopations, mensural trickery, and even examples of augenmusik (such as a chanson by Baude Cordier written out in manuscript in the shape of a heart), but also its melodic material was quite complex as well, particularly in its interaction with the rhythmic structures. Already discussed under Ars Nova has been the practice of isorhythm, which continued to develop through late-century and in fact did not achieve its highest degree of sophistication until early in the 15th century. Instead of using isorhythmic techniques in one or two voices, or trading them among voices, some works came to feature a pervading isorhythmic texture which rivals the integral serialism of the 20th century in its systematic ordering of rhythmic and tonal elements. The term "mannerism" was applied by later scholars, as it often is, in response to an impression of sophistication being practised for its own sake, a malady which some authors have felt infected the Ars subtilior.


          One of the most important extant sources of Ars Subtilior chansons is the Chantilly Codex.


          


          Transitioning to the Renaissance


          Demarcating the end of the medieval era and the beginning of the Renaissance, with regards to the composition of music, is problematic. While the music of the fourteenth century is fairly obviously medieval in conception, the music of the early fifteenth century is often conceived as belonging to a transitional period, not only retaining some of the ideals of the end of the Middle Ages (such as a type of polyphonic writing in which the parts differ widely from each other in character, as each has its specific textural function), but also showing some of the characteristic traits of the Renaissance (such as the international style developing through the diffusion of Franco-Flemish musicians throughout Europe, and in terms of texture an increasing equality of parts). The Renaissance began early in Italy, but musical innovation there lagged far behind that of France and England; the Renaissance came late to England, but musical innovation there was ahead of continental Europe.


          Music historians do not agree on when the Renaissance era began, but most historians agree that England was still a medieval society in the early fifteenth century (see a discussion of periodization issues of the Middle Ages). While there is no consensus, 1400 is a useful marker, because it was around that time that the Renaissance came into full swing in Italy.


          The increasing reliance on the interval of the third as a consonance is one of the most pronounced features of transition into the Renaissance. Polyphony, in use since the 12th century, became increasingly elaborate with highly independent voices throughout the 14th century. With John Dunstaple and other English composers, partly through the local technique of faburden (an improvisatory process in which a chant melody and a written part predominantly in parallel sixths above it are ornamented by one sung in perfect fourths below the latter, and which later took hold on the continent as "fauxbordon"), the interval of the third emerges as an important musical development; because of this Contenance Angloise ("English countenance"), English composers' music is often regarded as the first to sound less truly bizarre to modern, unschooled audiences. English stylistic tendencies in this regard had come to fruition and began to influence continental composers as early as the 1420s, as can be seen in works of the young Dufay, among others. While the Hundred Years' War continued, English nobles, armies, their chapels and retinues, and therefore some of their composers, travelled in France and performed their music there; it must also of course be remembered that the English controlled portions of northern France at this time.


          English manuscripts include the Worcester Fragments, the Old St. Andrews Music Book, the Old Hall Manuscript, and Egerton Manuscript.


          


          Study and vocational training


          The Schola Cantorum Basiliensis, university for old music in Basel, Switzerland, provides the only full-time practical study course for the music of the Middle Ages. A two-year vocational training for musicians is offered at the academy Burg Frsteneck in Germany.
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Location in the Kingdom of Saudi Arabia
              
            


            
              	Coordinates:
            


            
              	Province

              	Al Madinah Province
            


            
              	Government
            


            
              	- Mayor

              	Abdulaziz Al-Hussein مدينة المنورة
            


            
              	Area
            


            
              	-Total

              	173,000km(66,795.7sqmi)
            


            
              	Elevation

              	608m (1,995ft)
            


            
              	Population (2006)
            


            
              	-Total

              	1,300,000
            


            
              	Time zone

              	Arabia Standard Time ( UTC-3)
            

          


          Medina IPA: /mɛˈdiːnə/ (Arabic: المدينة المنورة IPA: [lmˈdiːnl muˈnɑwːɑrɑ] or المدينة IPA: [lmˈdiːn]; also transliterated into English as Madinah; officially al Madīnah al Munawwarah) is a city in the Hejaz region of western Saudi Arabia, and serves as the capital of the Al Madinah Province. It is the second holiest city in Islam, and the burial place of Muhammad. It is historically significant for being Muhammad's home after the Hijrah.


          


          Overview


          Medina currently has a population of more than 1,300,000 people (2006). It was originally known as Yathrib which was founded by Jewish refugees who fled the aftermath of the war with the Romans, but later the city's name was changed to Madīnat al-Nabī (مدينة ﺍﻟﻨﺒﻲ IPA: [mˈdiːnt ˈnːbiː] "city of the prophet") or Al Madīnah al Munawwarah ("the enlightened city" or "the radiant city"), while the short form Madīnah simply means "city". Medina is celebrated for containing the mosque of Muhammad, and so ranks as the second holiest city of Islam, after Mecca (Makkah). Medina is 210 miles (338 kilometres north of Mecca and about 120 mi (193 km) from the Red Sea coast. It is situated in the most fertile part of all the Hejaz territory, the streams of the vicinity tending to converge in this locality. An immense plain extends to the south; in every direction the view is bounded by hills and mountains.


          The city forms an oval, surrounded by a strong wall, 30 to 40 feet (9 to 12 metres) high, that dates from the 12th century C.E., and is flanked with towers, while on a rock, stands a castle. Of its four gates, the Bab-al-Salam, or Egyptian gate, is remarkable for its beauty. Beyond the walls of the city, west and south are suburbs consisting of low houses, yards, gardens ,and plantations. These suburbs have also walls and gates.


          Al-Masjid al-Nabawi (Mosque of the prophet) stands at the east of the city and resembles the mosque at Mecca on a smaller scale. Its courtyard is almost 500 ft (152 m) in length, the dome is high with three picturesque minarets . The tomb of Muhammad, who wafat (passed away) and was buried here in 632 C.E., is enclosed with a screen of iron filigree, at the south side of which the hajji goes through his devotions, for all of which he pays, but is consoled with the assurance that one prayer here is as good as a thousand elsewhere.


          The tombs of Fatimah (Muhammad's daughter) and Abu Bakr (first caliph and the father of Muhammad's wife, Aisha), and of Umar (Umar ibn Khattab), the second caliph, are also here. The mosque dates back to the time of Muhammad, but has been twice burned and reconstructed.


          


          Medina's religious significance in Islam
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          Medina's importance as a religious site derives from the presence of the 'Tomb of Prophet Muhammad' inside ' Masjid-e-Nabawi' or 'The Mosque of The Prophet'. The mosque was built on a site adjacent to Muhammad's home, and as Muslims believe that prophets must be buried at the very same place they leave this mortal world, Muhammad was thus buried in his house. The tomb later became part of the mosque when it was expanded by the Umayyad Caliph Al-Walid I. The first mosque of Islam is also located in Medina and is known as Masjid Quba, (the Quba Mosque). It was destroyed by lightning, probably about 850 C.E., and the graves were almost forgotten. In 892 the place was cleared up, the tombs located and a fine mosque built, which was destroyed by fire in 1257 C.E. and almost immediately rebuilt. It was restored by Qaitbay, the Egyptian ruler, in 1487.


          Like Mecca, the city of Medina only permits Muslims to enter, although the haram (area closed to non-Muslims) of Medina is much smaller than that of Mecca, with the result that many facilities on the outskirts of Medina are open to non-Muslims, whereas in Mecca the area closed to non-Muslims extends well beyond the limits of the built-up area. Both cities' numerous mosques are the destination for large numbers of Muslims on their Hajj (annual pilgrimage). Hundreds of thousands of Muslims come to Medina annually to visit the 'Tomb of Prophet' and to worship at mosques in a unified celebration. Muslims believe that praying once in the Mosque of the Prophet is equal to praying at least 1000 times in any other mosque.


          


          History


          


          Pre-Jewish times


          In the time of Ptolemy the oasis was known as Lathrippa.


          


          Jewish tribes


          The oasis of Yathrib was first settled by three Jewish tribes: the Banu Qaynuqa, the Banu Qurayza, and Banu Nadir. Ibn Khordadbeh later reported that during the Persian Empire's domination in Hejaz, the Banu Qurayza served as tax collectors for the shah.


          


          Banu Aus and Banu Khazraj


          The situation changed after the arrival from Yemen of two Arab tribes named Banu Aus (Banu Aws) and Banu Khazraj. At first, these tribes were clients of the Jews, but later they revolted and became independent. Toward the end of the 5th century, the Jews lost control of the city to Banu Aus and Banu Khazraj. The Jewish Encyclopedia states that they did so "By calling in outside assistance and treacherously massacring at a banquet the principal Jews" Banu Aus and Banu Khazraj finally gained the upper hand at Medina..


          Most modern historians accept the claim of the Muslim sources that after the revolt, the Jewish tribes became clients of the Aus and the Khazraj. According to William Montgomery Watt, the clientship of the Jewish tribes is not borne out by the historical accounts of the period prior to 627, and maintained that the Jews retained a measure of political independence.


          Ibn Ishaq tells of a conflict between the last Yemenite king of the Himyarite Kingdom and the residents of Yathrib. When the king was passing by the oasis, the residents killed his son, and the Yemenite ruler threatened to exterminate the people and cut down the palms. According to ibn Ishaq, he was stopped from doing so by two rabbis from the Banu Qurayza, who implored the king to spare the oasis because it was the place "to which a prophet of the Quraysh would migrate in time to come, and it would be his home and resting-place". The Yemenite king thus did not destroy the town and converted to Judaism. He took the rabbis with him, and in Mecca, they reportedly recognized the Kaaba as a temple built by Abraham and advised the king "to do what the people of Mecca did: to circumambulate the temple, to venerate and honour it, to shave his head and to behave with all humility until he had left its precincts." On approaching Yemen, tells ibn Ishaq, the rabbis demonstrated to the local people a miracle by coming out of a fire unscathed and the Yemenites accepted Judaism.


          


          Civic strife


          Eventually the Banu Aus and the Banu Khazraj became hostile to each other and by the time of Muhammad's Hijra (withdrawal) to Medina, they had been fighting for 120 years and were the sworn enemies of each other. The Banu Nadir and the Banu Qurayza were allied with the Aus, while the Banu Qaynuqa sided with the Khazraj. They fought a total of four wars.


          Their last and bloodiest battle was the Battle of Bu'ath that was fought a few years before the arrival of Muhammad. The outcome of the battle was inconclusive, and the feud continued. Abd-Allah ibn Ubayy, one Khazraj chief, had refused to take part in the battle, which earned him a reputation for equity and peacefulness. Until the arrival of Muhammad he was the most respected inhabitant of Yathrib.


          


          Muhammad's arrival


          In 622, Muhammad and the Muhajirun left Mecca and arrived at Yathrib, an event that would transform the political landscape completely; the longstanding enmity between the Aus and Khazraj tribes was dampened as many of the two tribes embraced Islam. Muhammad, linked to the Khazraj through his great grandmother, was soon made one of the chiefs and united the Muslim converts of Yathrib under the name " Ansar" (the Patrons). After Muhammad's arrival, the city gradually came to be known as Medina (literally "city" in Arabic). Some consider this name as a derivative from the Aramaic word Medinta, which the Jewish inhabitants would have used for the city.


          According to Ibn Ishaq, the Muslims and Jews of the area signed an agreement, the Constitution of Medina, which committed Jewish and Muslim tribes to mutual cooperation. The nature of this document as recorded by Ibn Ishaq and transmitted by ibn Hisham is the subject of dispute among modern historians many of whom maintain that this "treaty" is possibly a collage of agreements, oral rather than written, of different dates, and that it is not clear when they were made or with whom.


          


          The Battle of Badr


          In January of 623 Muhammad dispatched Ubaydah ibn al-Harith (Obeida), the son of Muhammad's uncle Harith ibn Abd al-Muttalib, to attack an enemy caravan (belonging to the persecutors of the first Muslims) passing along the Syria-to-Mecca trade route. As the caravan (led by Abu Sufyan ibn Harb) was watering in the valley of Rabigh, Muhammad's men fired volleys of arrows from a distance but did not inflict any damage. Obeida was given the honour of "he who shot the first arrow for Islam" as Abu Sufyan ibn Harb altered course to flee the attack. In retaliation for this attack Abu Sufyan ibn Harb requested an armed force from Mecca who came and engaged in the Battle of Badr, at which was killed.


          Throughout the winter and spring of 623 other raiding parties were sent by Muhammad from Medina but, while troublesome, were not particularly effective or destructive.


          Muhammad's agreement with the Jewish tribes soon broke down, as the Jews would not accept Muhammad's claims to prophethood or his growing influence. After his victory at Badr, Muhammad besieged and conquered the tribe of the Banu Qaynuqa, that had been involved in a tribal feud and adamantly refused to convert to Islam or keep peace with the Muslims. Because of the intercession of Abd-Allah ibn Ubayy and because it was the first incident with the tribes, Muhammad spared the tribe's lives and expelled them from the city.


          


          The Battle of Uhud


          In 625, Abu Sufyan ibn Harb once again led a Meccan force against Medina. Muhammad marched out to meet the force but before reaching the battle, about one third of the troops under Abd-Allah ibn Ubayy withdrew. Nevertheless the Muslims marched forth into battle and originally were somewhat successful in pushing the Meccans back. However, a strategic hill was lost which allowed the Meccans to come from behind the Muslims so they suffered defeat in the Battle of Uhud. However, the Meccans did not capitalize on their victory by invading Medina and so returned to Mecca.


          Meanwhile, conflict with the Jews arose again: one of the Banu Nadir's chiefs, the poet Ka'b ibn al-Ashraf, was killed for breaching the Constitution of Medina and after the battle of Uhud, Muhammad accused the tribe of treachery and plotting against his life and expelled them from the city after a short fight.


          


          The Battle of the Trench
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          In 627, Abu Sufyan ibn Harb once more led Meccan forces against Medina. Because the people of Medina had dug a trench to further protect the city, this event became known as the Battle of the Trench. After a protracted siege and various skirmishes, the Meccans withdrew again. During the siege, Abu Sufyan ibn Harb had contacted the remaining Jewish tribe of Banu Qurayza and formed an agreement with them, to attack the defenders from behind the lines. It was however discovered by the Muslims and thwarted. This was in breach of the Constitution of Medina and after the Meccan withdrawal, Muhammad immediately marched against the Qurayza and laid siege to their strongholds. The Jews eventually surrendered. Some members of the Banu Aus now interceded on behalf of their old allies and Muhammad agreed to the appointment of one of their chiefs, Sa'd ibn Mua'dh, as judge. Sa'ad judged that all male members of the tribe were killed and the women and children taken prisoner. This action was conceived of as a defensive measure to ensure that the Muslim community could be confident of its continued survival in Medina. The historian Robert Mantran argues that from this point of view it was successful - from this point on, the Muslims were no longer primarily concerned with survival but with expansion and conquest.


          


          Capital city


          In the ten years following the Hijra, Medina formed the base from which Muhammad attacked and was attacked and it was from here that he marched on Mecca, becoming its ruler without battle. Even when Islamic rule was established, Medina remained for some years the most important city of Islam and the capital of the Caliphate.


          


          Medieval Medina


          Under the first four Caliphs, known as the Rashidun (The Rightly Guided Caliphs), the Islamic empire expanded rapidly and came to include historical centres of civilisation such as Jerusalem and Damascus, and Mesopotamia. After the death of Ali, the fourth caliph, the seat of the Caliph was first transferred to Damascus and later to Baghdad. Medina's importance dwindled and it became more a place of religious importance than of political power. After the fragmentation of the Caliphate the city became subject to various rulers, including the Mamluks in the 13th century and finally, since 1517, the Ottoman Turks.


          In 1256 Medina was threatened by lava flow from the last eruption of Harrat Rahat.


          


          Modern Medina


          In the beginning of 20th century during World War I Medina witnessed one of the longest sieges in history. Medina was a city of Ottoman Empire. Local rule was in the hands of the Hashemite clan as Sharifs or Emirs of Mecca. Fakhri Pasha was the Ottoman governor of Medina. Ali bin Hussein, the Sharif of Mecca and leader of the Hashemite clan, revolted against the caliph and sided with Great Britain. The city of Medina was besieged by his forces and Fakhri Pasha tenaciously held on during the Siege of Medina from 1916 but on 10 January 1919 he was forced to surrender. After the First World War, the Hashemite Sayyid Hussein bin Ali was proclaimed King of an independent Hejaz, but in 1924 he was defeated by Ibn Saud, who integrated Medina and Hejaz into his kingdom of Saudi Arabia.


          The Medina Knowledge Economic City project, a city focused on knowledge-based industries, has been planned and is expected to boost development and increase the number of jobs in Medina.
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        Mediterranean Sea


        
          

          The Mediterranean is a sea of the Atlantic Ocean surrounded by the Mediterranean region and almost completely enclosed by land: on the north by Europe, on the south by Africa, and on the east by Asia. It covers an approximate area of 2.5 millionkm (965,000 sqmi), but its connection to the Atlantic (the Strait of Gibraltar) is only 14 km (9mi) wide. In oceanography, it is sometimes called the Eurafrican Mediterranean Sea or the European Mediterranean Sea to distinguish it from mediterranean seas elsewhere.


          It was an important route for merchants and travelers of ancient times, allowing for trade and cultural exchange between emergent peoples of the region  the Mesopotamian, Egyptian, Semitic, Persian, Phoenician, Carthaginian, Greek, Levantine, Roman and Moorish cultures. The history of the Mediterranean region is crucial to understanding the origins and development of many modern societies.
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              Composite satellite image of the Mediterranean Sea.
            

          


          


          Name


          The term Mediterranean derives from the Latin word mediterraneus, meaning "in the middle of earth" (medius, "middle" + terra, "land, earth"). This is due to the sea's being surrounded by land (especially compared to the Atlantic ocean).


          The Mediterranean Sea has been known by a number of alternative names throughout human history. It was, for example, commonly called Mare Nostrum (Latin, "Our Sea") and occasionally Mare Internum by the Romans ( Sallust, Jug. 17). The Greeks name it Mesogeios (ό), meaning "inland, interior" (, "middle" + , "land, earth"). In the Old Testament, on the west coast of the Holy Land, and therefore behind a person facing the east, it is called the "Hinder Sea", sometimes translated as "Western Sea", ( Deut. 11:24; Joel 2:20), and also the "Sea of the Philistines" ( Exod. 22:81), because that people occupied a large portion of its shores near the Israelites. Mostly, however, it was the "Great Sea" ( Num. 34:6,7; Josh. 1:4, 9:1, 15:47; Ezek. 47:10,15,20), or simply "The Sea" ( 1 Kings 5:9; comp. 1 Macc. 14:34, 15:11). In Modern Hebrew, it is called Hayam Hatikhon (הַיָּם הַתִּיכוֹן), "the middle sea", a literal adaptation of the German equivalent Mittelmeer. In Turkish, it is Akdeniz, "the white sea". In Arabic, it is Al-Baħr Al-Abyad Al-Mutawassit (البحر الأبيض المتوسط), "the middle white sea".


          


          History


          As a sea around which some of the most ancient human civilizations were arranged, it has had a major influence on the history and ways of life of these cultures. It provided a way of trade, colonization and war, and was the basis of life (via fishing and the gathering of other seafood) for numerous communities throughout the ages.


          The combination of similar-shared climate, geology and access to a common sea has led to numerous historical and cultural connections between the ancient and modern societies around the Mediterranean.


          


          Geography and climate


          
            [image: A satellite image taken from the side of the Strait of Gibraltar. At left, Europe: at right, Africa.]

            
              A satellite image taken from the side of the Strait of Gibraltar. At left, Europe: at right, Africa.
            

          


          The Mediterranean Sea is connected to the Atlantic Ocean by the Strait of Gibraltar on the west and to the Sea of Marmara and the Black Sea, by the Dardanelles and the Bosporus respectively, on the east. The Sea of Marmara is often considered a part of the Mediterranean Sea, whereas the Black Sea is generally not. The 163km (101mi) long man-made Suez Canal in the southeast connects the Mediterranean Sea to the Red Sea.


          Large islands in the Mediterranean include Cyprus, Crete, Euboea, Rhodes, Lesbos, Chios, Kefalonia and Corfu in the eastern Mediterranean; Sardinia, Corsica, Sicily, and Malta in the central Mediterranean; and Ibiza, Majorca and Minorca (the Balearic Islands) in the western Mediterranean.


          The climate is typical Mediterranean climate with hot, dry summers and mild, rainy winters. Crops of the region include olives, grapes, oranges, tangerines, and cork.


          


          Oceanography


          
            [image: Predominant currents for June.]

            
              Predominant currents for June.
            

          


          Being nearly landlocked affects the Mediterranean Sea's properties; for instance, tides are very limited as a result of the narrow connection with the Atlantic Ocean. The Mediterranean is characterized and immediately recognized by its deep blue colour.


          Evaporation greatly exceeds precipitation and river runoff in the Mediterranean, a fact that is central to the water circulation within the basin. Evaporation is especially high in its eastern half, causing the water level to decrease and salinity to increase eastward. This pressure gradient pushes relatively cool, low-salinity water from the Atlantic across the basin; it warms and becomes saltier as it travels east, then sinks in the region of the Levant and circulates westward, to spill over the Strait of Gibraltar. Thus, seawater flow is eastward in the Strait's surface waters, and westward below; once in the Atlantic, this chemically-distinct "Mediterranean Intermediate Water" can persist thousands of kilometers away from its source.


          


          Bordering countries


          
            [image: Map of the Mediterranean Sea.]

            
              Map of the Mediterranean Sea.
            

          


          Twenty-one modern states have a coastline on the Mediterranean Sea. They are:


          
            	Europe (from west to east): Spain, France, Monaco, Italy, the island state of Malta, Slovenia, Croatia, Bosnia and Herzegovina, Montenegro, Albania, Greece, Turkey, and Cyprus.


            	Asia (from north to south): Turkey, Syria, Lebanon, and Israel.


            	Africa (from east to west): Egypt, Libya, Tunisia, Algeria and Morocco.

          


          Several other territories also border the Mediterranean Sea (from west to east):


          
            	The British overseas territory of Gibraltar


            	The Spanish enclaves of Ceuta and Melilla and nearby islands


            	The British sovereign base area of Akrotiri and Dhekelia


            	The Palestinian National Authority

          


          Andorra, Jordan, Portugal, San Marino, Serbia, and the Vatican City, although they do not border the sea, are often considered Mediterranean countries in a wider sense due to their Mediterranean climate, fauna and flora, and/or their cultural affinity with other Mediterranean countries.


          


          Subdivisions


          According to the International Hydrographic Organization (IHO) treaties, the Mediterranean Sea is subdivided into a number of smaller seas, each with their own designation (from west to east):


          
            [image: A view of Raouch� off the coast of Beirut, Lebanon.]

            
              A view of Raouch off the coast of Beirut, Lebanon.
            

          


          
            [image: A view across the straits of Gibraltar.]

            
              A view across the straits of Gibraltar.
            

          


          
            [image: A point between Minorca and Barcelona.]

            
              A point between Minorca and Barcelona.
            

          


          
            [image: Mediterranean coast in Israel.]

            
              Mediterranean coast in Israel.
            

          


          
            	the Alboran Sea, between Spain and Morocco,


            	the Balearic Sea, between mainland Spain and its Balearic Islands,

          


          
            	the Ligurian Sea between Corsica and Liguria (Italy),


            	the Adriatic Sea between Italy, Slovenia, Croatia, Bosnia and Herzegovina, Montenegro and Albania


            	the Ionian Sea between Italy, Greece, and Albania,


            	the Aegean Sea between Greece and Turkey


            	the Sea of Marmara between the Aegean and Black Sea

          


          


          Other Seas


          Although not recognized by the IHO treaties, there are some other seas that are in common use from the ancient times or in present:


          
            	the Sea of Sardinia, between Sardinia and Balearic Islands, as a part of the Balearic Sea


            	the Tyrrhenian Sea enclosed by Sardinia, Italian peninsula and Sicily,


            	the Sea of Sicily between Sicily and Tunisia,


            	the Libyan Sea between Libya and Crete,


            	In the Aegean Sea,

              
                	the Thracian Sea in its north,


                	the Myrtoan Sea between the Cyclades and the Peloponnese,


                	the Sea of Crete north of Crete

              

            


            	the Cilician Sea between Turkey and Cyprus

          


          


          Other features


          Many of these smaller seas feature in local myth and folklore and derive their names from these associations. In addition to the seas, a number of gulfs and straits are also recognised:


          
            	the Saint George Bay in Beirut, Lebanon


            	the Strait of Gibraltar, connects the Atlantic Ocean to the Mediterranean Sea and separates Spain from Morocco


            	the Bay of Gibraltar, at the southern end of the Iberian Peninsula


            	the Gulf of Corinth, an enclosed sea between the Ionian Sea and the Corinth Canal


            	the Saronic Gulf, the gulf of Athens, between the Corinth Canal and the Mirtoan Sea


            	the Thermaic Gulf, the gulf of Thessaloniki, located in the northern Greek region of Macedonia


            	the Kvarner Gulf, Croatia


            	the Gulf of Lion, south of France


            	the Gulf of Valencia, east of Spain


            	the Strait of Messina, between Sicily and the toe of Italy


            	the Gulf of Genoa, northwestern Italy


            	the Gulf of Venice, northeastern Italy


            	the Gulf of Trieste, northeastern Italy


            	the Gulf of Taranto, southern Italy


            	the Gulf of Salerno, southwestern Italy


            	the Gulf of Gaeta, southwestern Italy


            	the Gulf of Squillace, southern Italy


            	the Strait of Otranto, between Italy and Albania


            	the Gulf of Haifa, between Haifa and Akko, Israel


            	the Gulf of Sidra, between Tunisia and Cyrenaica (eastern Libya)


            	the Strait of Sicily, between Sicily and Tunisia


            	the Corsica Channel, between Corsica and Italy


            	the Strait of Bonifacio, between Sardinia and Corsica


            	the Gulf of İskenderun, between İskenderun and Adana (Turkey)


            	the Gulf of Antalya, between west and east shores of Antalya (Turkey)


            	the Bay of Kotor, on the coast of Montenegro


            	the Malta Channel, between Sicily and Malta


            	the Gozo Channel between Malta and its sister island, Gozo

          


          


          Geology


          The geology of the Mediterranean is complex, involving the break-up and then collision of the African and Eurasian plates and the Messinian Salinity Crisis in the late Miocene when the Mediterranean dried up.


          The Mediterranean Sea has an average depth of 1,500metres (4,920ft) and the deepest recorded point is 5,267 meters (about 3.27 miles) in the Calypso Deep in the Ionian Sea. The coastline extends for 46,000kilometres (28,600mi). A shallow submarine ridge (the Strait of Sicily) between the island of Sicily and the coast of Tunisia divides the sea in two main subregions (which in turn are divided into subdivisions), the Western Mediterranean and the Eastern Mediterranean. The Western Mediterranean covers an area of about 0.85 million km (0.33 million sqmi) and the Eastern Mediterranean about 1.65 million km (0.64 millionsqmi).


          


          Geodynamic


          The geodynamic evolution of the Mediterranean Sea was provided by the convergence of European and African plates. This process was driven by the differential spreading along the Atlantic ridge, which led to the closure of the Tethys Ocean and eventually to the Alpine orogenesis. However, the Mediterranean also hosts wide extensional basins and migrating tectonic arcs, in response to its land-locked configuration.


          


          Eastern Mediterranean


          In middle Miocene times, the collision between the Arabian microplate and Eurasia led to the separation between the Tethys and the Indian Oceans. This process determined profound changes in the oceanic circulation patterns, which shifted global climates towards colder conditions. The Hellenic Arc, which has a land-locked configuration, underwent a widespread extension for the last 20 Myr due to a slab roll-back process. In addition, the Hellenic Arc experienced a rapid rotation phase during the Pleistocene, with a counterclockwise component in its eastern portion and a clockwise trend in the western segment.


          


          Central Mediterranean


          The opening of small oceanic basins of the central Mediterranean follows a trench migration and back-arc opening process that occurred during the last 30 Myr. This phase was characterized by the counterclockwise rotation of the Corsica-Sardinia block, which lasted until the Langhian (ca.16 Ma), and was in turn followed by a slab detachment along the northern African margin. Subsequently, a shift of this active extentional deformation led to the opening of the Tyrrenian basin.


          


          Western Mediterranean


          Since Mesozoic to Tertiary times, during convergence between Africa and Iberia, it developed the Betic-Rif mountain belts. Tectonic models for its evolution include: rapid motion of Alboran microplate, subduction zone and radial extentional collapse caused by convective removal of lithosferic mantle. The development of these intramontane Betic and Rif basins led to the onset of two marine gateways which were progressively closed during the late Miocene by an interplay of tectonic and glacio-eustatic processes.


          


          Paleoclimatic


          Because of its peculiar latitudinal position and its land-locked configuration, the Mediterranean is especially sensitive to astronomically induced climatic variations, which are well documented in its sedimentary record. Since the Mediterranean is involved in the deposition of eolian dust from the Sahara during dry periods, whereas riverine detrital input prevails during wet ones, the Mediterranean marine sapropel-bearing sequences provide high-resolution climatic information. These data have been employed in reconstructing astronomically calibrated time scales for the last 9 Ma of the earth's history. Furthermore, the exceptional accuracy of these paleoclimatic records improved our knowledge of the earth's orbital variations in the past.


          


          Paleoenvironmental analysis


          Its semi-enclosed configuration makes the oceanic gateways critical in controlling circulation and environmental evolution in the Mediterranean Sea. Water circulation patterns are driven by a number of interactive factors, such as climate and bathymetry, which can lead to precipitation of evaporites. During late Miocene times, a so-called " Messinian Salinity Crisis" (MSC hereafter) occurred, which was triggered by the closure of the Atlantic gateway. Evaporites accumulated in the Red Sea Basin (late Miocene), in the Carpatian foredeep (middle Miocene) and in the whole Mediterranean area ( Messinian). An accurate age estimate of the MSC5.96 Mahas recently been astronomically achieved; furthermore, this event seems to have occurred synchronously. The beginning of the MSC is supposed to have been of tectonic origin; however, an astronomical control (eccentricity) might also have been involved. In the Mediterranean basin, diatomites are regularly found underneath the evaporitic deposits, thus suggesting (albeit not clearly so far) a connection between their geneses. The present-day Atlantic gateway, i.e. the Strait of Gibraltar, finds its origin in the early Pliocene. However, two other connections between the Atlantic Ocean and the Mediterranean Sea existed in the past: the Betic Corridor (southern Spain) and the Rifian Corridor (northern Morocco). The former closed during Tortonian times, thus providing a "Tortonian Salinity Crisis" well before the MSC; the latter closed about 6 Ma, allowing exchanges in the mammal fauna between Africa and Europe. Nowadays, evaporation is more relevant than the water yield supplied by riverine water and precipitation, so that salinity in the Mediterranean is higher than in the Atlantic. These conditions result in the outflow of warm saline Mediterranean deep water across Gibraltar, which is in turn counterbalanced by an inflow of a less saline surface current of cold oceanic water.


          In the last few centuries, mankind has done much to alter Mediterranean geology. Structures have been built all along the coastlines, exacerbating and rerouting erosional patterns. Many pollution-producing boats travel the sea that unbalance the natural chemical ratios of the region. Beaches have been mismanaged, and the overuse of the sea's natural and marine resources continues to be a problem. This misuse speeds along and/or confounds natural processes. The actual geography has also been altered by the building of dams and canals.


          The Mediterranean was once thought to be the remnant of the Tethys Ocean. It is now known to be a structurally younger ocean basin known as Neotethys. Neotethys formed during the Late Triassic and Early Jurassic rifting of the African and Eurasian plates.


          


          Ecology


          As a result of the drying of the sea during the Messinian Salinity Crisis, the marine biota of the Mediterranean are derived primarily from the Atlantic Ocean. The North Atlantic is considerably colder and more nutrient-rich than the Mediterranean, and the marine life of the Mediterranean has had to adapt to its differing conditions in the five million years since the basin was reflooded.


          The opening of the Suez Canal in 1869 created the first salt-water passage between the Mediterranean and Red Seas. The Red Sea is higher than the Eastern Mediterranean, so the canal serves as a tidal strait that pours Red Sea water into the Mediterranean. The Bitter Lakes, which are hypersaline natural lakes that form part of the canal, blocked the migration of Red Sea species into the Mediterranean for many decades, but as the salinity of the lakes gradually equalized with that of the Red Sea, the barrier to migration was removed, and plants and animals from the Red Sea have begun to colonize the Eastern Mediterranean. The Red Sea is generally saltier and more nutrient-poor than the Atlantic, so the Red Sea species have advantages over Atlantic species in the salty and nutrient-poor Eastern Mediterranean. Accordingly, Red Sea species invade the Mediterranean biota, and not vice versa; this phenomenon is known as the Lessepsian migration (after Ferdinand de Lesseps, the French engineer) or Erythrean invasion. The construction of the Aswan High Dam across the Nile River in the 1960s reduced the inflow of freshwater and nutrient-rich silt from the Nile into the Eastern Mediterranean, making conditions there even more like the Red Sea and worsening the impact of the invasive species.


          Invasive species originating from the Red Sea and introduced into the Mediterranean by the construction of the canal have become a major component of the Mediterranean ecosystem and have serious impacts on the Mediterranean ecology, endangering many local and endemic Mediterranean species. Up to this day, about 300 species native to the Red Sea have already been identified in the Mediterranean Sea, and there are probably others yet unidentified. In recent years, the Egyptian government's announcement of its intentions to deepen and widen the canal have raised concerns from marine biologists, fearing that such an act will only worsen the invasion of Red Sea species into the Mediterranean, facilitating the crossing of the canal for yet additional species.


          Pollution in this region has been extremely high in the past couple years. In just one year, 1,000,000 tons of sewage has been dumped directly into the Mediterranean Sea. Also, many marine species, such as the Mediterranean Monk Seal, have been almost wiped out because of the pollution there. The Monk Seal has been placed as one of the top ten endangered species in the world.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mediterranean_Sea"
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              	General
            


            
              	Name, Symbol, Number

              	meitnerium, Mt, 109
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	9, 7, d
            


            
              	Appearance

              	unknown, probably silvery

              white or metallic gray
            


            
              	Standard atomic weight

              	[270] gmol1
            


            
              	Electron configuration

              	perhaps [Rn] 5f14 6d7 7s2

              (guess based on iridium)
            


            
              	Electrons per shell

              	2, 8, 18, 32, 32, 15, 2
            


            
              	Phase

              	presumably a solid
            


            
              	CAS registry number

              	54038-01-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of meitnerium
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	276Mt

                    	syn

                    	0.72 s

                    	

                    	9.71

                    	272Bh
                  


                  
                    	275Mt

                    	syn

                    	9.7 ms

                    	

                    	10.33

                    	271Bh
                  


                  
                    	274Mt

                    	syn

                    	0.44 s

                    	

                    	9.76

                    	270Bh
                  


                  
                    	270mMt?

                    	syn

                    	1.1 s

                    	

                    	

                    	266Bh
                  


                  
                    	270gMt

                    	syn

                    	5 ms

                    	

                    	10.03

                    	266Bh
                  


                  
                    	268Mt

                    	syn

                    	42 ms

                    	

                    	10.26,10.10

                    	264Bh
                  


                  
                    	266Mt

                    	syn

                    	1.7 ms

                    	

                    	11.00

                    	262Bh
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          Meitnerium (pronounced /maɪtˈnɜriəm/) is a chemical element in the periodic table that has the symbol Mt and atomic number 109.


          Mt is a synthetic element whose most stable known isotope, Mt-278, has a half-life of half an hour.


          


          Discovery profile


          Meitnerium was first synthesized on August 29, 1982 by a German research team led by Peter Armbruster and Gottfried Mnzenberg at the Institute for Heavy Ion Research (Gesellschaft fr Schwerionenforschung) in Darmstadt. The team bombarded a target of bismuth-209 with accelerated nuclei of iron-58 and detected a single atom of the isotope meitnerium-266:


          
            	[image: \, ^{209}_{83}\mathrm{Bi} + \, ^{58}_{26}\mathrm{Fe} \, \to\ \, ^{266}_{109}\mathrm{Mt} + \, ^{1}_{0}\mathrm{n}]

          


          


          Proposed names


          Historically, element 109 has been referred to as eka-iridium.


          The name meitnerium (Mt) was suggested in honour of the Austrian physicist and mathematician Lise Meitner, but there was an element naming controversy as to what the elements from 101 to 109 were to be called; thus IUPAC adopted unnilennium (/ˌjuːnɪˈlɛniəm/ or /ˌʌːnɪˈlɛniəm/, symbol Une) as a temporary, systematic element name. In 1997, however, the dispute was resolved and the current name was adopted.


          


          Electronic structure


          
            [image: ]

            

          


          

          Meitnerium is element 109 in the Periodic Table. The two forms of the projected electronic structure are:


          Bohr model: 2, 8, 18, 32, 32, 15, 2


          Quantum mechanical model: 1s22s22p63s23p64s23d10 4p65s24d105p66s24f145d10 6p67s25f146d7


          



          



          



          



          


          Extrapolated chemical properties of eka-iridium/dvi-rhodium


          


          Oxidation states


          Element 109 is projected to be the sixth member of the 6d series of transition metals and the heaviest member of group 9 in the Periodic Table, below cobalt, rhodium and iridium. This group of transition metals are the first to show lower oxidation states and the +IX state is not known. The latter two members of the group show a maximum oxidation state of +VI, whilst the most stable states are +IV and +III for iridium and +III for rhodium. Meitnerium is therefore expected to form a stable +III state but may also portray stable +IV and +VI states.


          


          Chemistry


          The +VI state is known only for the fluorides which are formed by direct reaction. Therefore, meitnerium should form a hexafluoride, MtF6. This fluoride is expected to be more stable than iridium(VI) fluoride, as the +VI state becomes more stable as the group is descended. In combination with oxygen, rhodium forms Rh2O3 whilst iridium is oxidised to the +IV state in IrO2. Meitnerium may therefore show a dioxide MtO2 if eka-iridium reactivity is shown. The +III state is common in the trihalides (not fluorides) formed by direct reaction with halogens. Meitnerium should therefore form MtCl3, MtBr3 and MtI3 in an analogous manner to iridium.


          


          History of synthesis of isotopes in cold fusion


          [bookmark: 209Bi.2858Fe.2Cxn.29267-xMt_.28x.3D1.29]


          209Bi(58Fe,xn)267-xMt (x=1)


          The first success in this reaction was in 1982 by the GSI team in their discovery experiment with the identification of a single atom of 266Mt in the 1n neutron evaporation channel. The GSI team used the parent-daughter correlation technique. After an initial failure in 1983, in 1985 the team at the FLNR, Dubna, observed alpha decays from the descendant 246Cf indicating the formation of meitnerium. The GSI synthesised a further 2 atoms of 266Mt in 1988 and continued in 1997 with the detection of 12 atoms during the measurement of the 1n excitation function.


          [bookmark: 208Pb.2859Co.2Cxn.29267-xMt_.28x.3D1.29]


          208Pb(59Co,xn)267-xMt (x=1)


          This reaction was first studied in 1985 by the team in Dubna. They were able to detect the alpha decay of the descendant 246Cf nuclei indicating the formation of meitnerium atoms. In 2007, in a continuation of their study of the effect of odd-Z projectiles on yields of evaporation residues in cold fusion reactions, the team at LBNL synthesised 266Mt and were able to correlate the decay with known daughters.


          [bookmark: 181Ta.2886Kr.2Cxn.29267-xMt]


          181Ta(86Kr,xn)267-xMt


          There are indications that this cold fusion reaction using a tantalum target was attempted in August 2001 at the GSI. No details can be found suggesting that no atoms of meitnerium were detected.


          


          History of synthesis by hot fusion reactions


          [bookmark: 238U.2837Cl.2Cxn.29275-xMt]


          238U(37Cl,xn)275-xMt


          In 2002-2003, the team at LBNL attempted the above reaction in order to search for the isotope 271Mt with hope that it may be sufficiently stable to allow a first study of the chemical properties of meitnerium. Unfortunately, no atoms were detected and a cross section limit of 1.5 pb was measured for the 4n channel at the projectile energy used.


          [bookmark: 254Es.2822Ne.2Cxn.29276-xMt]


          254Es(22Ne,xn)276-xMt


          Attempts to produce long-living isotopes of meitnerium were first performed by Ken Hulet at the Lawrence Livermore National Laboratory (LLNL) in 1988 using the asymmetric hot fusion reaction above. They were unable to detect any product atoms and established a cross section limit of 1 nb.


          


          Synthesis of isotopes as decay products


          Isotopes of meitnerium have also been detected in the decay of heavier elements. Observations to date are shown in the table below:


          
            
              	Evaporation Residue

              	Observed Mt isotope
            


            
              	288115

              	276Mt
            


            
              	287115

              	275Mt
            


            
              	282113

              	274Mt
            


            
              	278113

              	270Mt
            


            
              	272Rg

              	268Mt
            

          


          


          Chronology of isotope discovery


          
            
              	Isotope

              	Year discovered

              	discovery reaction
            


            
              	266Mt

              	1982

              	209Bi(58Fe,n)
            


            
              	267Mt

              	unknown

              	
            


            
              	268Mt

              	1994

              	209Bi(64Ni,n)
            


            
              	269Mt

              	unknown

              	
            


            
              	270Mt

              	2004

              	209Bi(70Zn,n)
            


            
              	271Mt

              	unknown

              	
            


            
              	272Mt

              	unknown

              	
            


            
              	273Mt

              	unknown

              	
            


            
              	274Mt

              	2006

              	237Np(48Ca,3n)
            


            
              	275Mt

              	2003

              	243Am(48Ca,4n)
            


            
              	276Mt

              	2003

              	243Am(48Ca,3n)
            

          


          


          Chemical yields of isotopes


          


          Cold Fusion


          The table below provides cross-sections and excitation energies for cold fusion reactions producing meitnerium isotopes directly. Data in bold represents maxima derived from excitation function measurements. + represents an observed exit channel.


          
            
              	Projectile

              	Target

              	CN

              	1n

              	2n

              	3n
            


            
              	58Fe

              	209Bi

              	267Mt

              	7.5 pb

              	

              	
            


            
              	59Co

              	208Pb

              	267Mt

              	2.6 pb , 14.9 MeV

              	

              	
            

          


          


          Isomerism in meitnerium nuclides


          [bookmark: 270Mt]


          270Mt


          Two atoms of 270Mt have been identified in the decay chains of 278113. The two decays have very different lifetimes and decay energiesand are also produced from two apparently different isomers in 274Rg. The first isomer decays by emission of an 10.03 MeV alpha particle with a lifetime 7.2 ms. The other decays by emitting an alpha particle with a lifetime of 1.63 s. An assignment to specific levels is not possible with the limited data available. Further research is required.


          [bookmark: 268Mt]


          268Mt


          The alpha decay spectrum for 268Mt appears to be complicated from the results of several experiments. Alpha lines of 10.28,10.22 ans 10.10 MeV have been observed. Half-lives of 42 ms, 21 ms and 102 ms have been determined. The long-lived decay is associated with alpha particles of energy 10.10 MeV and must be assigned to an isomeric level. The discrepancy between the other two half-lives has yet to be resolved. An assignment to specific levels is not possible with the data available and further research is required.
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              	Mekong (Mae Nam Khong)
            


            
              	Lncāng Jiāng, Mae Khaung, Mnam Khong, Mkngk, Tonle Thom, Sng Cửu Long
            


            
              	
                [image: none View of the Mekong before sunset.]


                
                  View of the Mekong before sunset.
                

              
            


            
              	Countries

              	[image: Flag of Vietnam]Vietnam
            


            
              	Length

              	4,880 km (3,000 mi)
            


            
              	Watershed

              	795,000 km(307,000 sqmi)
            


            
              	Discharge at

              	South China Sea
            


            
              	-average

              	16,000 m/ s (570,000 cuft/ s)
            


            
              	-maximum

              	39,000 m/ s (1,380,000 cuft/ s)
            


            
              	Source

              	Lasagongma Spring
            


            
              	-location

              	Mt. Guozongmucha, Qinghai, China
            


            
              	-coordinates

              	
            


            
              	-elevation

              	5,224 m (17,139 ft)
            


            
              	Mouth

              	Mekong Delta
            


            
              	-elevation

              	0 m (0 ft)
            


            
              	
                
                  [image: ]
                

              
            

          


          The Mekong is one of the worlds major rivers. It is the 11th-longest river in the world, and 7th longest in Asia. (discharging 475 km/114 cumi of water annually). Its estimated length is 4,350km (2,703mi), and it drains an area of 795,000km (307,000sqmi). From the Tibetan Plateau it runs through China's Yunnan province, Burma, Thailand, Laos, Cambodia and Vietnam. All except China and Burma belong to the Mekong River Commission. A South Asian regional association, Mekong-Ganga Cooperation is named after this river. The extreme seasonal variations in flow and the presence of rapids and waterfalls have made navigation extremely difficult.


          


          Names


          The river was originally named by the local Tai peoples as Mae Nam Khong meaning "Mother-River Khong"; Mae Khong for short, meaning "Mother Khong". This was picked up and phoneticised in Chinese as Migōng H (湄公河) for the external part, without realising this translates as "Mother-Khong River", with Mae-Nam Khong River literally translated as "Mother-River Khong River."


          In English it is called "the Mekong River", but in the Tai languages it is essentially the "Khong River." Such is the case with the Mae Nam Ping in Chiang Mai which is known as the "Ping River", and the Tonle Sap in Cambodia - where Tonle translates as "Great lake or river", making the Tonle Sap River an unnecessary repetition of what is in fact the "Sap River."


          In Thai, โขง IPA: [kʰǒːŋ] is a species of crocodile; some believe this is tone-shifted from คด IPA: [kʰt] or โค้ง IPA: [kʰːŋ], both adjectives to describe curves or meanders of a river or road.


          
            	Tibetan: རྫ་ཆུ་ rDza chu (扎曲 Pīnyīn: Zā Qū)


            	Chinese: 澜沧江, 瀾滄江 Lncāng Jiāng ("Turbulent River), 湄公河 Migōng h


            	Burmese: မဲခောင္မ္ရစ္ Mkaung Myit


            	Thai: แม่น้ำโขง IPA: [mɛ̂ː nːm kʰǒːŋ], แม่โขง IPA: [mɛ̂ː kʰǒːŋ]


            	Laotian: ແມ່ນ້ຳຂອງ IPA: [mɛː nːm kʰɔ̌ːŋ], ນ້ຳຂອງ IPA: [nːm kʰɔ̌ːŋ]


            	Khmer: មេគង្គ Mekongk, ទន្លេមេគង្គ Tonle Mekongk, ទន្លេធំ Tonle Thom ("Great River)


            	Vietnamese: Sng M Kng, Sng Lớn ("Great River"), Sng Cửu Long ("Nine Dragons River")

          


          


          Fauna


          The biodiversity of the Mekong mountains is one of the richest in the world. More than 1200 species of fish have been identified and there could be possibly as many as 1700. Fishing is a very important part of the economic activities in the area and a vital source of protein in the local diet. Estimates indicate that some 120 fish species are commercially traded but most of the fishery is based on 10-20 species.


          In the Upper Mekong, the northern part of the river down to the Burma-Thai-Laos boarder, the river is relatively clear and fast flowing with the influx snowmelt guaranteeing a relatively uniform circumannual flow in the river. The water tends to be neutral, with a pH of 6.9 ranging to 8.2 and the nutrient level is low. In the Lower Mekong area the river is turbid , especially during the rainy season. Due to bank erosion the water gets a rusty-tan colour from the soil. The river temperature in the Lower Mekong varies between 21.1C to 27.8C and the pH fluctuates between 6.2 to 6.5. The two main biotopic areas in the river follow the division between the Upper and Lower Mekong. The fish in the fast-flowing upper reaches are dominated by different loaches ( Cobitidae), sucker catfish ( Sisoridae), hillstream loach ( Homalopteridae) and carp ( Garrinae). The slower middle and lower parts of the river are dominated by species of carp ( Cyprinidae), catfish ( Siluridae, Clariidae, Schilbeidae, Bagridae, Sisoridae and Akysidae) and murrels ( Chanidae and Ophicephalidae).


          No other river is home to so many species of very large fish. The biggest include the Giant River Carp (Probarbus jullieni), which can grow up to 1.5m and weigh 70kg, the Giant pangasius (Pangasius sanitwongsei), Siamese giant carp (Catlocarpio siamensis) and the endemic Mekong Giant Catfish (Pangasianodon gigas), all three of which can grow up to about 3m in length and weigh 300 kg. All of these are in serious decline, both because of dams and flood control and overfishing.


          One species of freshwater dolphin, the Irrawaddy dolphin (Orcaella brevirostris), was once common in the whole of the Lower Mekong but is now very rare.


          Among other wetland mammals that have been living in and around the river are the Smooth-coated otter (Lutra perspicillata) and fishing cat (Felis viverrina).


          The endangered Siamese crocodile (Crocodylus siamensis) is reported to occur along the Mekong but is very rare.


          


          History


          
            [image: A map of 1715, incorrectly showing the Chao Praya river as a branch of the Mekong]

            
              A map of 1715, incorrectly showing the Chao Praya river as a branch of the Mekong
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              The members of the French Mekong Expedition of 1866
            

          


          The difficulty of navigating the river has meant that it has divided, rather than united, the people who live near it. The earliest known settlements date to 2100 BCE, with Ban Chiang being an excellent example of that early Iron Age culture. The earliest recorded civilisation was the 1st century Indianised-Khmer culture of Funan, in the Mekong Delta. Excavations at Oc Eo, near modern An Giang, have found coins from as far away as the Roman Empire. This was succeeded by the Khmer culture Chenla state by around the 5th century. The Khmer empire of Angkor was the last great Indianized state in the region. From around the time of the fall of the Khmer empire, the Mekong was the frontline between the emergent states of Siam and Tonkin (North Vietnam), with Laos and Cambodia, then situated on the coast, torn between their influence.


          The first European to encounter the Mekong was the Portuguese Antonio de Faria in 1540; a European map of 1563 depicts the river, although even by then little was known of the river upstream of the delta. European interest was sporadic: the Spaniards and Portuguese mounted some missionary and trade expeditions, while the Dutch Gerrit van Wuysthoff led an expedition up the river as far as Vientiane in 1641-42.


          The French took a serious interest in the region in the mid-19th century, capturing Saigon, from Vietnamese invaders, in 1861, and establishing a protectorate over Cambodia in 1863.


          The first systematic exploration began with the French Mekong Expedition led by Ernest Doudard de Lagre and Francis Garnier, which ascended the river from its mouth to Yunnan between 1866 to 1868. Their chief finding was that the Mekong had too many falls and rapids to ever be useful for navigation. The river's source was located by Pyotr Kuzmich Kozlov in 1900.


          From 1893, the French extended their control of the river into Laos, establishing French Indochina by the first decade of the 20th century. This lasted until the First and Second Indochina Wars ended French and American involvement in the region.


          After the Vietnam War, the tensions between the U.S.-backed Thai government and the new Communist governments in the other countries prevented cooperation on use of the river.


          


          Bridges


          The ThaiLao Friendship Bridge ( Thai: สะพาน มิตรภาพ ไทย-ลาว Saphan Mittaphap Thai-Lao) connects Nong Khai city with Vientiane in Laos. The 1170-metre-long bridge has two 3.5 m-wide lanes with an unfinished single railway line in the middle. On March 20, 2004 the Thai and Lao governments agreed to extend the railway to Tha Nalaeng in Laos


          The Second ThaiLao Friendship Bridge connects Mukdahan to Savannakhet. The two-lane, 12-metre-wide, 1600-metre-long bridge opened to the general public on January 9, 2007.


          There is also a third bridge, located in Champasak province, in Laos. Unlike the Friendship bridges, this bridge is not a border crossing. It is 1,380metres (4,528ft) long, and was completed in 2000 ( Pakxe bridge ).


          Cambodia has one two-lane bridge located near the city of Kompong Cham, on the road linking Phnom Penh with the remote provinces of Ratanakiri and Mondolkiri, and further away Laos.


          


          Dams


          China Western Development


          
            
              	Mekong Dams

              	compl.

              	MW

              	Geo coordinate
            


            
              	Gongguoqiao Dam

              	2008

              	750

              	
            


            
              	Xiaowan Dam

              	2013

              	4200

              	
            


            
              	Manwan Dam

              	1996

              	1500

              	
            


            
              	Dachaoshan Dam

              	2003

              	1350

              	
            


            
              	Nuozhadu Dam

              	2017

              	5850

              	
            


            
              	Jinghong Dam

              	2010

              	1750

              	
            


            
              	Ganlanba Dam

              	n/a

              	150

              	
            


            
              	Mengsong Dam

              	n/a

              	600

              	
            

          


          


          Environmental concerns
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              Crossing the Mekong by ferry, near Champasak, Laos
            

          


          The two most controversial current issues are the building of dams and the blasting of rapids.


          A number of dams have already been built on the river's tributaries, notably the Pak Mun dam in Thailand. This has been criticized on grounds of cost as well as damage to the environment and to the livelihoods of affected villagers, though none have been built on the main part itself.


          China is engaged in an extensive program of dam-building on the river itself: it has already completed one at Manwan, a second is under construction at Dachaoshan, and another twelve are under consideration.


          Poverty stricken Cambodia is one nation that is completely dependent on the river for food and the vast majority of its fledgling economy. The annual floods provide much needed water for crops of the otherwise dry dusty land, and to refresh Tonle Sap, yet its major cities are all vulnerable to flooding. The Mekong River Commission, a panel of the region's nations, has accused China of blatant disregard for the nations downstream in its plans to dam the river in an effort to stop the dams, but to no avail. Since the building of the first Chinese dam, many species have become endangered including the Mekong dolphin and manatee, water levels have dropped as ferries get stuck, fish caught are small and the catch is less than half of before the dam, the turnover at Chiang Rai port is less than 1/4 of previous years, and crossings from Chiang Rai to isolated Luang Prabang have lengthened from 8 hours to 2 days due to inadequate water levels.


          Despite all these problems, new dams planned will have significantly worse impact if carried out as planned. All nations downstream and the environment will suffer from added pollution (due to development and relatively lax regulation and enforcement in China compared to Thailand, poisoning the food supply from pesticide runoff and heavy industry, as well as promoting algal blooms from organophosphates from agriculture, as well as water hyacinth infestation), river blockage problems as fish cannot swim upstream to spawn, and potentially devastating very low water flow.


          Other environmental concerns arise from increased water flow in some parts as well as China clears rocks and sandbars, blasts gorges, and slows water as it dams and floods other sections, and relocates indigenous peoples. Cambodia by far the most exposed, depending on a fine balance of water flow, fearing scenarios of mass famine and devastating floods, the likes of which destroyed the Angkor kingdom 700 years ago. Laos' biggest cities all hug the Mekong as does Vietnam's largest city and financial hub, Ho Chi Minh City, which would be vulnerable mostly to low flow and pollution.


          


          Trivia


          
            	Balls of light are observable from time to time rising from the water's surface in the stretch of the river near Vientiane or Nong Khai. These are sometimes referred to as Naga fireballs. The locals attribute the phenomenon to Phaya Naga, Mekong Dragons.

          


          
            	According to researchers the river houses more species of giant fish than any world river , most notably the Giant Mekong Catfish.

          


          
            	The low tide level of the river in Cambodia is lower than the high tide level out at sea, and the flow of the Mekong inverts with the tides throughout its stretch in Vietnam and up to Phnom Penh. The very flat Mekong Delta area in Vietnam is thus prone to flooding, especially in the provinces of An Giang and Dong Thap (Đồng Thp), near the Cambodian border.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mekong"
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              Melbourne's Central Business District and Southbank
            


            
              	Population:

              	3,806,092 ( 2nd)
            


            
              	 Density:

              	1566/km(4,055.9/sqmi) (2006)
            


            
              	Established:

              	30 August 1835
            


            
              	Area:

              	8806km (3,400.0sqmi)
            


            
              	
                Time zone:

                 Summer ( DST)

              

              	
                AEST ( UTC+10)

                AEDT ( UTC+11)

              
            


            
              	Location:

              	
                
                  	723km (449mi) from Adelaide


                  	876km (544mi) from Sydney


                  	1658km (1,030mi) from Brisbane


                  	3412km (2,120mi) from Perth

                

              
            


            
              	LGA:

              	various (31)
            


            
              	County:

              	Bourke
            


            
              	State District:

              	various (54)
            


            
              	Federal Division:

              	various (23)
            


            
              	
                
                  
                    	Mean Max Temp

                    	Mean Min Temp

                    	Rainfall
                  


                  
                    	19.8 C

                    68 F

                    	10.2 C

                    50 F

                    	646.9 mm

                    25.5 in
                  

                

              
            

          


          Melbourne (pronounced /ˈmelbən/) is the second most populous city in Australia, with a metropolitan area population of approximately 3.8 million (2007 estimate). Located around Port Phillip Bay in Australia's south-east, Melbourne is the state capital of Victoria. A person from Melbourne is called a Melburnian.


          Melbourne is a major centre of commerce, industry and cultural activity. The city is often referred to as Australia's 'sporting and cultural capital' and it is home to many of the nation's most significant cultural and sporting events and institutions. It has been recognised as a gamma world city by the Loughborough University group's 1999 inventory. Melbourne is notable for its mix of Victorian and contemporary architecture, its extensive tram network and Victorian parks and gardens, as well as its diverse, multicultural society. It was the host city of the 1956 Summer Olympics and the 2006 Commonwealth Games. In 1981, it hosted the Commonwealth Heads of Government Meeting. In 2006, the city hosted the G20 Summit, in which the leaders of the world's nineteen largest economies met.


          Melbourne was founded by free settlers in 1835, 47 years after the first European settlement of Australia, as a pastoral settlement situated around the Yarra River. Transformed rapidly into a major metropolis by the Victorian gold rush in the 1850s, 'Marvellous Melbourne' became Australia's largest and most important city by 1865, but was overtaken by Sydney as the largest city in Australia during the early 20th century.


          Melbourne served as the federal seat of government from the time of the new nation's federation in 1901, until Federal Parliament moved to the purpose-built capital, Canberra, in 1927.


          


          History
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              Melbourne Landing, 1840; watercolour by W. Liardet (1840).
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              ICI House, commenced in 1955, was a powerful symbol of the Olympic city's modern aspirations.
            

          


          The area of the Yarra River and Port Phillip that is now Melbourne was originally inhabited by the Wurundjeri people of the Kulin nation. It is believed that the area was occupied by indigenous Australians for at least 40,000 years. The first British penal colony in the Port Phillip district was established in 1803 on Sullivan Bay, but this settlement was abandoned after a few months.


          In May and June 1835, the area that is now central and northern Melbourne was explored by John Batman, a leading member of the Port Phillip Association, who negotiated a transaction for 600,000 acres (2,400 km) of land from eight Wurundjeri chiefs. He selected a site on the northern bank of the Yarra River, declaring that "this will be the place for a village", and returned to Launceston in Tasmania (then known as Van Diemen's Land). However, by the time a settlement party from the Association arrived to establish the new village, a separate group led by John Pascoe Fawkner had already arrived aboard the Enterprize and established a settlement at the same location, on 30 August 1835. The two groups ultimately agreed to share the settlement. Batman's Treaty with the Aborigines was annulled by the New South Wales government (then governing all of eastern mainland Australia), which compensated the Association. Although this meant the settlers were now trespassing on Crown land, the government reluctantly accepted the settlers' fait accompli and allowed the town (known at first by various names, including 'Bearbrass') to remain.


          In 1836 Governor Bourke declared the city the administrative capital of the Port Phillip District of New South Wales, and commissioned the first plan for the Hoddle Grid in 1837 and later that year the settlement was named Melbourne after the British Prime Minister William Lamb, 2nd Viscount Melbourne, who resided in the village of Melbourne in Derbyshire. Melbourne was declared a city by letters patent of Queen Victoria, issued on 25 June 1847.


          The state of Victoria was established as a separate colony in 1851 with Melbourne as its capital. With the discovery of gold in Victoria in the 1850s, leading to the Victorian gold rush, Melbourne grew rapidly, providing the majority of service industries and serving as the major port for the region. During the optimistic 1850s and 1860s, the construction of many of Melbourne's institutional buildings began, including Parliament House, Treasury Buildings, State Library, Supreme Court, University, General Post Office, Government House as well as St Paul's and St Patrick's cathedrals. The city's inner suburbs were planned, linked by boulevards and gardens. Melbourne had become a major finance centre, home to several banks and to Australia's first stock exchange (founded in 1861).


          By the 1880s, Melbourne's boom escalated. The city had become one of the largest in the British Empire, and reputedly the richest in the world. During this prosperous decade, Melbourne hosted five international exhibitions in the large purpose built Exhibition Building. Journalist George Augustus Henry Sala, during an 1885 visit, coined the phrase 'Marvellous Melbourne' to describe the booming city, which stuck long into the twentieth century. Growing building activity culminated in the "Land Boom" which in 1888 reached a peak of speculative development fuelled by optimism and escalating property prices. As a result of the boom, high-rise offices, commercial buildings, coffee palaces, terrace housing and palatial mansions proliferated in the city. Subsequent development has seen most of the taller CBD buildings (assisted by council fire regulations) and larger mansions from this era demolished, however Victorian architecture still abound in Melbourne. This period also saw the expansion of a major radial rail based transport network.


          The brash boosterism which typified Melbourne during this time came to a halt in 1891 when the start of a severe depression hit the city's economy, sending the local finance and property industries into chaos during which 16 small banks and building societies collapsed and 133 limited companies went into liquidation. The Melbourne financial crisis helped trigger the Australian economic depression of 1890s and the Australian banking crisis of 1893. The effects of the depression on the city were profound, although it did continue to grow slowly during the early twentieth century.


          At the time of Australia's Federation on 1 January 1901, Melbourne was specified as the temporary seat of government. The first Federal parliament was convened on 9 May 1901 in the Royal Exhibition Building. In 1927, Federal parliament was moved to the planned city of Canberra, however the Governor-General of Australia remained at Government House until 1930 and many major national institutions remained in Melbourne well into the 20th Century.


          Melbourne was the Allied Pacific Headquarters from 1942 to 1944 as General Douglas MacArthur established Australia as a launch base for Pacific operations. During World War II, Melbourne industries thrived on wartime production and the city became Australia's leading manufacturing centre. After the war, Melbourne expanded rapidly, with its growth boosted by an influx of immigrants and the prestige of hosting the Olympic Games in 1956. During the subsequent decades, major freeway development and a significant increase in private car use helped the city to sprawl outwards and urban renewal projects in the inner city significantly modernised the city. Australia's finance and mining booms between 1969 and 1970 proved beneficial to Melbourne, with the headquarters of many of the major companies ( BHP and Rio Tinto, among others and the Reserve Bank of Australia) based in the city. Nauru's booming mineral economy fuelled several ambitious investments in Melbourne such as Nauru House. Melbourne remained Australia's business and finance capital until the late 1970s, when it began to lose this primacy to Sydney.


          As the centre of Australia's " rust belt", Melbourne experienced the worst of Victoria's economic slump between 1989 to 1992, following the collapse of several of its financial institutions. In 1992 the newly elected Kennett Coalition government began a campaign to revive the economy with an aggressive development campaign of public works centred on Melbourne and the promotion of the city as a tourist destination with a focus on major events and sports tourism, attracting the Australian Grand Prix to the city. Major projects included the Melbourne Museum, Federation Square, the Melbourne Exhibition and Convention Centre, Crown Casino and CityLink tollway. Other strategies included the privatisation of some of Melbourne's services including power and public transport, and a reduction in funding to public services such as health and education.


          Since 1997 Melbourne has maintained significant population and employment growth. There has been substantial international investment in the city's industries and property market, and 2006 figures from the Australian Bureau of Statistics show that since 2000 Melbourne has sustained the highest population and economic growth rate of any Australian capital city.
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          Topography
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          Melbourne is located in the south-eastern part of mainland Australia. Geologically, it is built on the confluence of Quaternary lava flows to the west, Silurian mudstones to the east, and Holocene sand accumulation to the southeast along Port Phillip.


          Melbourne extends along the Yarra through the Yarra Valley toward the Dandenong Ranges and Yarra Ranges to the east. It extends northward through the undulating bushland valleys of the Yarra's tributaries - Moonee Ponds Creek (toward Tullamarine Airport), Merri Creek and Plenty River to the outer suburban growth corridors of Craigieburn and Whittlesea. The city sprawls south-east through Dandenong to the growth corridor of Pakenham, Victoria towards West Gippsland. The suburbs sprawl southward through the Patterson River, Mornington Peninsula and the city of Frankston taking in the peaks of Olivers Hill, Mount Martha and Arthurs Seat, extending along the shores of Port Phillip as a single conurbation to reach the exclusive suburb of Portsea and Point Nepean. In the west, it extends along the Maribyrnong River and its tributaries north towards the foothills of the Macedon Ranges, and along the flat volcanic plain country towards Melton in the west, Werribee at the foothills of the You Yangs volcanic peaks and Geelong as part of the greater metropolitan area to the south-west.


          Melbourne's major bayside beaches are mostly located along the shores of Port Phillip Bay along south eastern suburbs of the city, in areas like Port Melbourne, Albert Park, St Kilda, Elwood, Brighton, Sandringham, Mentone and Frankston although there are beaches at Altona and Williamstown in the west. The nearest metropolitan surf beaches are located 85kilometres (53mi) away from the CBD in the back-beaches of Rye, Sorrento and Portsea.


          


          Environment


          Like many urban environments, Melbourne faces some significant environmental issues. Melbourne has one of the highest urban footprints in the world due to its low density housing, suburban sprawl, and car dependence due to minimal public transport outside of the inner city. Much of the vegetation within the city are non-native species, most of European origin, and in many cases plays host to invasive species and noxious weeds. Significant introduced urban pests include the Common Myna, Rock Pigeon, Common Starling, Brown Rat, European Wasp, and Red Fox. Many outlying suburbs, particularly those in the Yarra Valley and the hills to the north-east and east, have gone for extended periods without regenerative fires leading to a lack of saplings and undergrowth in urbanized native bushland, the Department of Sustainability partially addresses this problem by regularly burning off. National parks nearby to the urban area include the Mornington Peninsula National Park, Port Phillip Heads Marine National Park and Point Nepean National Park in the south east, Organ Pipes National Park to the north and Dandenong Ranges National Park to the east. There are also a number of significant state parks just outside Melbourne.


          Like many large cities, pollution in Melbourne presents a major problem. Responsibility for regulating pollution falls under the jurisdiction of the EPA Victoria and several local councils. Air pollution, by world standards, is classified as being good, however summer and autumn are the worst times of year for atmospheric haze in the urban area.


          The biggest current environmental issue facing Melbourne is the Victorian government project to deepen the channel to Melbourne Ports by dredging Port Phillip Bay is subject to controversy and strict regulations among fears that beaches and marine wildlife could be effected by the disturbance of heavy metals and other industrial sediments. Other major pollution problems in Melbourne include levels of bacteria including E-coli in the Yarra River and its tributaries caused by septic systems, as well as up to 350,000 cigarette butts entering the storm water runoff every day. Several programs are being implemented to minimise beach and river pollution.


          


          Climate
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          Melbourne has a moderate oceanic climate ( Kppen climate classification Cfb). and is notorious for its changeable weather conditions. This is due in part to the city's flat topography, its situation on Port Phillip Bay, and the presence of the Dandenong Ranges to the east, a combination that creates weather systems that often circle the bay. The phrase "four seasons in one day" is part of popular culture and observed by many visitors to the city.


          Melbourne is colder than other mainland Australian capital cities in the winter. The lowest maximum on record is 4.4C (39.9F), on July 4, 1901. However, snowfalls are extremely rare: the most recent occurrence of sleet in the CBD was on July 25, 1986 and the most recent snowfalls in the outer eastern suburbs and Mount Dandenong were on August 10, 2005, November 15, 2006 and December 25, 2006. More commonly, Melbourne experiences frosts and fog in winter.


          During the spring, Melbourne commonly enjoys extended periods of mild weather and clear skies. Melbourne is also known to have extremely hot, and dry summers, with maximum temperatures above 40C (104F).


          In recorded history, Melbourne has experienced a number of highly unusual weather events and extremes of climate. In 1891, the great flood caused the Yarra to swell to 305metres (1,000ft) in width. In 1897, a great fire destroyed an entire city block between Flinders Street and Flinders Lane, Swanston Street and Elizabeth Street as well as gutting a 43-metre (140ft) office building which was the city's tallest building of the time. In 1908, a heatwave struck Melbourne. On 2nd February 1918, the Brighton tornado, an F3 class and the most intense tornado to hit a major Australian city struck the bayside suburb of Brighton. In 1934, storms caused widespread damage. On 13 January 1939 Melbourne had its hottest temperature on record, 45.6C (114.1F), during a four-day nationwide heat wave in which the Black Friday bushfires destroyed townships that are now Melbourne suburbs. In 1951 it snowed in both the CBD and suburbs with moderate cover recorded. In February 1972, the CBD was flooded as the natural watercourse of Elizabeth Street became a raging torrent. On 8 February 1983, the city was enveloped by a massive dust storm, which turned day to night. On 16 February in 1983, Melbourne was encircled by an arc of fire as the Ash Wednesday fires encroached on the city. In 1997, Melbourne was hit by a heatwave with a minimum temperature over a 24 hour period of 28.8. Freak storms struck in January 2004 and February 2005. On December 9, 2006 some of the thickest bushfire smoke in recorded history blanketed the city sky. A heatwave struck in 2008 and bushfires threatened the suburbs.


          
            
              Other daily elements
            

            
              	

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Yearly
            


            
              	Mean number of rain days

              	8.3

              	7.4

              	9.3

              	11.5

              	14.0

              	14.2

              	15.1

              	15.6

              	14.8

              	14.3

              	11.8

              	10.5

              	146.7
            


            
              	Mean number of clear days

              	6.3

              	6.3

              	5.7

              	4.4

              	3.0

              	2.5

              	2.7

              	2.9

              	3.4

              	3.6

              	3.5

              	4.4

              	48.5
            


            
              	Mean number of cloudy days

              	11.2

              	9.7

              	13.4

              	14.9

              	18.0

              	16.8

              	17.2

              	16.8

              	15.7

              	16.4

              	15.1

              	14.2

              	179.5
            


            
              	Source: Bureau of Meteorology
            

          


          


          Urban structure
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              Victoria Avenue, Canterbury is one of many London Plane Tree lined streets in Melbourne.
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              Melbourne's Royal Botanic Gardens.
            

          


          The original city (known today as the central business district or CBD) is laid out in the 1 mile (1.6 km) by half mile (0.8 km) Hoddle Grid, its southern edge fronting onto the Yarra. The city centre is well known for its historic and attractive lanes and arcades (the most notable of which are Block Place and Royal Arcade) which contain a variety of shops and cafes. The CBD and surrounds contain many historic buildings such as the Royal Exhibition Building, the Melbourne Town Hall and Parliament House. Although the area is described as the centre, it is not actually the demographic centre of Melbourne at all, due to an urban sprawl to the south east, the demographic centre being located at Bourne St, Glen Iris.


          Melbourne is typical of Australian capital cities in that after the turn of the 20th century, it expanded with the underlying notion of a 'quarter acre home and garden' for every family, often referred to locally as the Australian Dream. Much of metropolitan Melbourne is accordingly characterised by low density sprawl. The provision of an extensive railway and tram service in the earlier years of development encouraged this low density development, mostly in radial lines along the transport corridors.


          Melbourne is often referred to as Australia's garden city, and the state of Victoria was once known as the garden state. There is an abundance of parks and gardens in Melbourne, many close to the CBD with a variety of common and rare plant species amid landscaped vistas, pedestrian pathways and tree-lined avenues. There are also many parks in the surrounding suburbs of Melbourne, such as in the municipalities of Stonnington, Boroondara and Port Phillip, south east of the CBD.


          The extensive area covered by urban Melbourne is formally divided into hundreds of suburbs (for addressing and postal purposes), and administered as local government areas.


          The Melbourne CBD contains five of the six tallest buildings in Australia, the tallest being the Eureka Tower.


          


          Culture
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            [image: The Melbourne Cricket Ground is the home of cricket and Australian rules football]

            
              The Melbourne Cricket Ground is the home of cricket and Australian rules football
            

          


          
            [image: The Shrine of Remembrance is an important cultural landmark]

            
              The Shrine of Remembrance is an important cultural landmark
            

          


          Melbourne is widely known as the Australian cultural and sport capital. It has thrice shared top position in a survey by The Economist of the World's Most Livable Cities on the basis of its cultural attributes, climate, cost of living, and social conditions such as crime rates and health care, in 2002, 2004 and 2005. In recent years rising property prices have led to Melbourne being named the sixtieth least affordable city in the world and the second least affordable in Australia.


          The city celebrates a wide variety of annual cultural events, performing arts and architecture. Melbourne is also considered to be Australia's live music capital with a large proportion of successful Australian artists emerging from the Melbourne live music scene. Melbourne has become popular for its street art (see Melbourne street art) with the lonely planet guides listing it as a major attraction. The city is also admired as one of the great cities of the Victorian Age (1837-1901) and a vigorous city life intersects with an impressive range of nineteenth- and early twentieth-century buildings.


          In recent years, the city has claimed the SportsBusiness title "World's Ultimate Sports City". The city is home to the National Sports Museum, which until 2006 was located outside the members pavilion at the Melbourne Cricket Ground and reopened in 2008 in the Great Northern Stand.


          Australian rules football and cricket are the most popular sports in Melbourne and also the spiritual home of these two sports in Australia and both are mostly played in the same stadia in the city and its suburbs. The first ever official cricket Test match in Australia was played at the Melbourne Cricket Ground in March 1877 and the Melbourne Cricket Ground is the largest cricket ground in the world. The first Australian rules football matches were played in Melbourne in 1858 and the Australian Football League is headquartered at the Telstra Dome. Nine of its teams are based in the Melbourne metropolitan area and the five Melbourne AFL matches per week attract an average 40,000 people per game.. Additionally, the city annually hosts the AFL Grand Final.


          The city is also home to several professional franchises in national competitions including the Melbourne Storm (rugby league), who play in the NRL competition, Melbourne Victory (Association football) who play in the A-league, netball team Melbourne Vixens who play in the trans-Tasman trophy ANZ Championship and basketball team Melbourne Tigers who play in the National Basketball League.


          Melbourne is home to the three major annual international annual sporting events in the Australian Open (tennis), Melbourne Cup ( horse racing) and the Australian Grand Prix (formula 1).


          


          Economy
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          Melbourne is home to Australia's busiest seaport and much of Australia's automotive industry, which include Ford and Toyota manufacturing facilities, and the engine manufacturing facility of Holden. It is home to many other manufacturing industries, along with being a major business and financial centre. In mid-November 2006, the city was host to the G20 summit, amid violent protests. International freight is an important industry. The city's port, Australia's largest, handles more than $75 billion in trade every year and 39% of the nation's container trade.


          Melbourne is also a major technology hub, with an ICT industry that employs over 60,000 people (one third of Australia's ICT workforce), has a turnover of $19.8 billion and export revenues of $615 million.


          Melbourne retains a significant presence of being a financial centre for Asia-Pacific. Two of the big four banks, NAB and ANZ, are headquartered in Melbourne. The city has carved out a niche as Australias leading centre for superannuation (pension) funds, with 40 per cent of the total, and 65 per cent of industry super-funds. Melbourne is also home to the $40 billion-dollar Federal Government Future Fund, and could potentially be home to the world's largest company should the proposed merger between BHP Billiton and Rio Tinto Group be carried out.


          Tourism plays an important role in Melbourne's economy, with approximately 7.6 million domestic visitors and 1.88 million international visitors in 2004. In 2008, Melbourne overtook Sydney as the nation's leading tourism destination.


          The city is headquarters for many of Australia's largest corporations, including five of the ten largest in the country (based on revenue) ( ANZ, BHP Billiton, the National Australia Bank, Rio Tinto and Telstra); as well as such representative bodies and thinktanks as the Business Council of Australia and the Australian Council of Trade Unions.


          Melbourne rated 34th within the top 50 financial cities as surveyed by the Mastercard Worldwide Centers of Commerce Index (2007), between Barcelona and Geneva, and second only to Sydney (14th) in Australia.


          Most recent major infrastructure projects, such as the redevelopment of Southern Cross Station (formerly Spencer Street Station), have been centred around the 2006 Commonwealth Games, which were held in the city from 15 March to 26 March 2006. The centrepiece of the Commonwealth Games projects was the redevelopment of the Melbourne Cricket Ground, the stadium used for the opening and closing ceremonies of the Games. The project involved rebuilding the northern half of the stadium and laying a temporary athletics track at a cost of $434 million.


          Melbourne has also been attracting an increasing share of domestic and international conference markets. Construction began in February 2006 of a $1 billion 5000-seat international convention centre, Hilton Hotel and commercial precinct adjacent to the Melbourne Exhibition and Convention Centre to link development along the Yarra River with the Southbank precinct and multi-billion dollar Docklands redevelopment.


          


          Demographics
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              	Significant overseas born populations
            


            
              	Place of Birth

              	Population (2006)
            


            
              	United Kingdom

              	156,457
            


            
              	Italy

              	73,801
            


            
              	Vietnam

              	57,926
            


            
              	Mainland China

              	54,726
            


            
              	New Zealand

              	52,453
            


            
              	Greece

              	52,279
            


            
              	India

              	50,686
            


            
              	Sri Lanka

              	30,594
            


            
              	Malaysia

              	29,174
            


            
              	Philippines

              	24,568
            


            
              	Germany

              	21,182
            


            
              	Malta

              	18,951
            


            
              	South Africa

              	17,317
            


            
              	Rep. Macedonia

              	17,287
            


            
              	Hong Kong

              	16,917
            


            
              	Poland

              	16,439
            


            
              	Croatia

              	15,367
            


            
              	Lebanon

              	14,645
            


            
              	Netherlands

              	14,581
            


            
              	Turkey

              	14,124
            

          


          Today Melbourne is a diverse and multicultural city. Almost a quarter of Victoria's population was born overseas, and the city is home to residents from 233 countries, who speak over 180 languages and dialects and follow 116 religious faiths. Melbourne has the second largest Asian population in Australia, which includes the largest Vietnamese, Indian and Sri Lankan communities in the country.


          The earliest inhabitants of the broad area that later became known as Melbourne were Indigenous Australians  specifically, the Bunurong, Wurundjeri and Wathaurong peoples. Melbourne is still a centre of Aboriginal life  consisting of local groups and indigenes from other parts of Australia  with the Aboriginal community in the city numbering over 20,000 persons (0.6 per cent of the population).


          The first European settlers in Melbourne were British and Irish. These two groups accounted for nearly all arrivals before the gold rush, and supplied the predominant number of immigrants to the city until the Second World War. Melbourne was transformed by the 1850s gold rush; within months of the discovery of gold in August 1852, the city's population had increased by nearly three-quarters, from 25,000 to 40,000 inhabitants. Thereafter, growth was exponential and by 1865, Melbourne had overtaken Sydney as Australia's most populous city. Large numbers of Chinese, German and United States nationals were to be found on the goldfields and subsequently in Melbourne. The various nationalities involved in the Eureka Stockade revolt nearby give some indication of the migration flows in the second half of the nineteenth century.


          


          Post war immigration
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          In the aftermath of the Second World War, Melbourne experienced unprecedented inflows from Mediterranean Europe, primarily Greece and Italy, but also Cyprus and Turkey. According to the 2001 Census, there were 151,785 ethnic Greeks in the metropolitan area. 47% of all Greek Australians live in Melbourne. Ethnic Chinese and Vietnamese also maintain significant presences.


          Melbourne enjoys comparatively high levels of migrant integration to the other capital cities, however some ethnic groups are associated with the suburb in which they first settled  Italians ( Carlton and Brunswick); Macedonians ( Thomastown); Indians and Sri Lankans (south eastern suburbs such as Hampton Park and Narre Warren); Greeks ( Oakleigh, Northcote and Hughesdale); Vietnamese ( Richmond, Springvale and Footscray); Maltese ( Sunshine); Serbs ( St Albans); Turks ( Coburg); Lebanese ( Broadmeadows); Russians ( Carnegie); Spaniards ( Fitzroy); North Africans ( Flemington); Sub-Saharan Africans ( Noble Park). The cities of Dandenong, Monash, Casey and Whittlesea on Melbourne's fringe are particular current migrant hotspots.


          Melbourne exceeds the national average in terms of proportion of residents born overseas: 34.8 per cent compared to a national average of 23.1 per cent. In concordance with national data, Britain is the most commonly reported country of birth, with 4.7 per cent, followed by Italy (2.4 per cent), Greece (1.9 per cent) and then China (1.3 per cent). Melbourne also features substantial Vietnamese, Indian and Sri Lankan-born communities, in addition to recent South African and Sudanese influxes.


          Over two-thirds of people in Melbourne speak only English at home (68.8 per cent). Italian is the second most common home language (4.0 per cent), with Greek third and Chinese fourth, each with over 100,000 speakers.


          


          Religion


          
            [image: St Patrick's Cathedral, Melbourne (the foundation stone was laid in 1858)]
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          The 2006 Census records show some 28.3% (1,018,113) of Melbourne residents list their religious affiliation as Catholic. The next highest response was No Religion (20.0%, 717,717), Anglican (12.1%, 433,546), Eastern Orthodox (5.9%, 212,887) and the Uniting Church (4.0%, 143,552). Buddhists, Muslims, Jews and Hindus collectively account for 7.5 per cent of the population. Four out of ten Australian Jews call Melbourne home. The city is also residence to the largest number of Holocaust survivors of any Australian city, indeed the highest per capita concentration outside Israel itself.


          The city has two large cathedrals - St Patrick's (Roman Catholic), and St Paul's (Anglican). Both were built in the Victorian era and are of considerable heritage significance as major landmarks of the city.


          


          Population density and growth


          
            
              	Melbourne

              population by year
            


            
              	1836

              	177

              	
            


            
              	1854

              	123,000

              	(gold rush)
            


            
              	1880

              	280,000

              	(property boom)
            


            
              	1956

              	1,500,000

              	
            


            
              	1981

              	2,806,000

              	
            


            
              	1991

              	3,156,700

              	(economic slump)
            


            
              	2001

              	3,366,542

              	
            


            
              	2006

              	3,744,373

              	
            


            
              	2011

              	3,872,918

              	(projected)
            


            
              	2021

              	4,253,367

              	(projected)
            


            
              	2031

              	4,591,846

              	(projected)
            

          


          
            
              	Melbourne

              urban area density

              (people/ ha)
            


            
              	1951

              	23.4
            


            
              	1961

              	21.4
            


            
              	1971

              	18.1
            


            
              	1981

              	15.9
            


            
              	1986

              	16.05
            


            
              	1991

              	16.8
            


            
              	1996

              	17.9
            


            
              	1999

              	17.05
            


            
              	2001

              	15.9
            

          


          Although Victoria's net interstate migration has fluctuated, the Melbourne statistical division has grown by approximately 50,000 people a year since 2003. Melbourne has now attracted the largest proportion of international overseas immigrants (48,000) finding it outpacing Sydney's international migrant intake, along with having strong interstate migration from Sydney and other capitals due to more affordable housing and cost of living, which have been two recent key factors driving Melbourne's growth. In recent years, Melton, Wyndham and Casey, part of the Melbourne statistical division, have recorded the highest growth rate of all local government areas in Australia. It has been suggested that if population growth continues at its current rate, Melbourne could become Australia's largest city once again by 2028.


          Melbourne's population density declined following the Second World War, with the private motor car and the lures of space and property ownership causing a suburban sprawl, mainly eastward. After much discussion both at general public and planning levels in the 1980s, the decline has reversed since the recession of the early 1990s. The city has seen increased density in the inner and western suburbs. Since the 1970s, Victorian Government planning blueprints, such as Postcode 3000 and Melbourne 2030, have aimed to curtail the urban sprawl.


          Governance
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          The Melbourne City Council governs the City of Melbourne, which takes in the CBD and a few adjoining inner suburbs. However the head of the Melbourne City Council, the Lord Mayor of Melbourne, is frequently treated as a representative of greater Melbourne (the entire metropolitan area), particularly when interstate or overseas. The Lord Mayor is John So, who was crowned the 2006 World Mayor.


          The rest of the metropolitan area is divided into 30 local government areas. All these are designated as Cities, except for five on the city's outer fringes which have the title of Shire. The local government authorities have elected councils and are responsible for a range of functions (delegated to them from the State Government of Victoria under the Local Government Act of 1989), such as urban planning and waste management.


          Most city-wide government activities are controlled by the Victorian state government, which governs from Parliament House in Spring Street. These include public transport, main roads, traffic control, policing, education above preschool level, and planning of major infrastructure projects. Because three quarters of Victoria's population lives in Melbourne, state governments have traditionally been reluctant to allow the development of citywide governmental bodies, which would tend to rival the state government. The semi-autonomous Melbourne and Metropolitan Board of Works was abolished in 1992 for this reason. This is not dissimilar to other Australian states where State Governments have similar powers in greater metropolitan areas.


          


          Education
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          Education is overseen statewide by the Department of Education and Early Childhood Development (DEECD), whose role is to 'provide policy and planning advice for the delivery of education'. It acts as advisor to two state ministers, that for Education and for Children and Early Childhood Development.


          


          Preschool, primary and secondary


          Primary and secondary assessment, curriculum development and educational research initiatives throughout Melbourne and Victoria is undertaken by the Victorian Curriculum and Assessment Authority (VCAA), which offers the Victorian Essential Learning Standards (VELS) and Achievement Improvement Monitor (AIM) certificates from years Prep through Year 10, and the Victorian Certificate of Education (VCE) and Victorian Certificate of Applied Learning (VCAL) as part of senior secondary programs (Years 11 to 12).


          Many high schools in Melbourne are called 'Secondary Colleges', a legacy of the Kirner Labor government. There are two selective public schools in Melbourne (mentioned above), but all public schools may restrict entry to students living in their regional 'zone'.


          Although non-tertiary public education is free, 35 per cent of students attend a private primary or secondary school. The most numerous private schools are Catholic, and the rest are independent (see Public and Private Education in Australia).


          


          Tertiary and vocational
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          Melbourne's two largest universities are the University of Melbourne (also called Melbourne University) and Monash University, the largest university in Australia. Both are members of the Group of Eight. Melbourne University ranked second among Australian universities in the 2006 THES international rankings. While The Times Higher Education Supplement ranked the University of Melbourne as the 22nd best university in the world, Monash University was ranked the 38th best university in the world. Melbourne was ranked the world's fourth top university city in 2008 after London, Boston and Tokyo.


          Melbourne is home to some of the nation's oldest educational institutions, including the oldest Law (1857), Engineering (1860), Medical (1862), Dental (1897) and Music (1891) schools, all at the University of Melbourne. The University of Melbourne is also the oldest university in Victoria and the second oldest university in Australia.


          Other universities located in Melbourne include La Trobe University, RMIT University, Swinburne University of Technology, Victoria University and the St Patrick's campus of the Australian Catholic University. Deakin University maintains two major campuses in Melbourne and Geelong, and is the third largest university in Victoria. In recent years, the number of international students at Melbourne's universities has risen rapidly, a result of an increasing number of places being made available to full fee paying students.


          


          Infrastructure


          


          Health


          The Government of Victoria's Department of Human Services oversees approximately 30 public hospitals in the Melbourne metropolitan region, and 13 health services organisations. The major public hospitals are the Royal Melbourne Hospital, The Alfred Hospital and Austin Hospital, while major private hospitals include Epworth Hospital and St Vincent's. The city is also home to major medical and biotechnology research centres such as St. Vincent's Institute of Medical Research, the Burnet Institute, Peter MacCallum Cancer Institute, the Walter and Eliza Hall Institute of Medical Research, the Murdoch Children's Research Institute, Baker Heart Institute and the Australian Synchrotron.


          


          Transport
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          Melbourne has an integrated public transport system promoted under the Metlink brand. Originally laid out late in the 19th century when trains and trams were the primary methods of travelling to the suburbs, the 1950s saw an increase in private vehicles and freeway construction. This trend has continued with successive governments despite relentless traffic congestion, with a resulting drop in public transport modeshare from the 1940s level of around 25 per cent to the current level of around 9 per cent. Melbourne's public transport system was privatised in 1999. Between 1999 and 2008, funding for road expansion was five times greater than public transport extension.


          Melbourne's tram network is the largest tram network in the world. Melbourne's is Australia's only tram network to comprise more than a single line. Sections of the tram network are on road, others are separated or light rail routes. Trams are not only a form of transport, but a tourist icon and cultural asset. Visitors are served by a free City Circle Tram, as well as fleet of restaurant trams.


          A mostly-electric train network serves Melbourne with 19 lines, all of them radiating from a loop which circles the Central Business District. Flinders Street Station is Melbourne's busiest railway station. In 1926 it was the world's busiest passenger station. It remains a prominent Melbourne landmark and meeting place.


          The city has rail connections with several regional cities in the state, as well as interstate rail services to Sydney and Adelaide, which depart from Melbourne's other major rail terminus, Southern Cross Station.


          There are almost 300 bus routes which mainly service the outer suburbs fill the gaps in the network between rail and light rail services.


          Melbourne has a high dependency on private cars for transport, with 7.1 per cent of trips made by public transport. However there has been a significant rise in patronage in the last two years mostly due to higher fuel prices, since 2006, public transport patronage has grown by over 20%. The largest number of cars are bought in the outer suburban area, while the inner suburbs with greater access to train and tram services (Met zone 1 and 2) enjoy higher public transport patronage. Melbourne has a total of 3.6 million private vehicles using 22,320km (13,870mi) of road, and one of the highest lengths of road per capita. Major highways feeding into the city include the Eastern Freeway, Monash Freeway and West Gate Freeway (which spans the large Westgate Bridge), whilst other freeways circumnavigate the city or lead to other major cities, including CityLink, Eastlink, the Western Ring Road, Calder Freeway, Tullamarine Freeway (main airport link) and the Hume Freeway which links Melbourne and Sydney.


          The Port of Melbourne is Australia's largest container and general cargo port and also its busiest. In 2007, the port handled two million shipping containers in a 12 month period, making it one of the top five ports in the Southern Hemisphere. Station Pier in Port Phillip Bay handles cruise ships and the Spirit of Tasmania ferries which cross Bass Strait to Tasmania.


          Melbourne has four airports. Melbourne Airport located at Tullamarine is the city's main international and domestic gateway. The airport is home base for passenger airlines Jetstar and Tiger Airways Australia and cargo airlines Australian air Express and Toll Priority and is a major hub for Qantas and Virgin Blue. Avalon Airport, located between Melbourne and Geelong, is a secondary hub of Jetstar and may soon offer international flights to Kuala Lumpur on AirAsia X. It is also used as a freight and maintenance facility. This makes Melbourne the only city in Australia to have a second commercial airport. Moorabbin Airport is a significant general aviation airport in the city's south east as well as handling a limited number of passenger flights. Essendon Airport, which was once the city's main airport before the construction of the airport at Tullamarine, handles passenger flights, general aviation and some cargo flights.


          


          Utilities


          
            [image: Newport Power Station dominates the surrounding suburbs]

            
              Newport Power Station dominates the surrounding suburbs
            

          


          Water storage and supply for Melbourne is managed by Melbourne Water, which is owned by the Victorian Government. The organisation is also responsible for management of sewerage and the major water catchments in the region. Water is mainly stored in the largest dam, the Thomson River Dam which is capable of holding around 60% of Melbourne's water capacity, while smaller dams such as the Upper Yarra Dam and the Cardinia Reservoir carry secondary supplies.


          Water restrictions are in place and the state government has considered water recycling schemes for the city. In June 2007, the Bracks Government announced a $4.9 billion water plan to secure the future of water supplies in Melbourne, including the construction of a $3.1 billion desalination plant on Victoria's south-east coast, capable of treating 150 billion litres of water per year. Other projects included in this package is a 70km (43mi) pipeline from the Goulburn area in Victoria's north to Melbourne and a new water pipeline linking Melbourne and Geelong. These projects will be run and managed by Melbourne Water.


          Supply of town gas to Melbourne was initially provided by private companies such as the Melbourne Metropolitan Gas Company from the 1850s, with gasworks being scattered throughout the suburbs. The Gas and Fuel Corporation of Victoria was formed in 1951 to manage gas supply state wide, and to build a centralised gasworks at Morwell. The discovery of natural gas in Bass Strait in the 1960s saw gas supplies converted to the new fuel by the 1970s. The Gas and Fuel Corporation was privatised in the late 1990s.


          The first electricity supplies to Melbourne were also provided by private companies, with a number of small power stations such as those at Spencer Street and Richmond operating. These small operations were merged into the State Electricity Commission of Victoria that was formed in 1921, the SECV also building the first of many brown coal fired power stations at Yallourn in the Latrobe Valley. The responsibilities of the SECV were privatised between 1995 and 1999. In the urban area, the largest powerstation is the Newport Power Station, located close to the mouth of the Yarra River the stack of which dominates the skyline of the inner western suburbs.


          Numerous telecommunications companies operate in Melbourne providing terrestrial and mobile telecommunications services.


          
            [image: Melbourne Docklands - Yarra’s Edge at twilight]

            
              Melbourne Docklands - Yarras Edge at twilight
            

          


          


          Sister cities
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          The City of Melbourne has six sister cities. They are:
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          Some other local councils in the Melbourne metropolitan area have sister city relationships; see Local Government Areas of Victoria.
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        Melting point


        
          

          The melting point of a crystalline solid is the temperature range at which it changes state from solid to liquid. Although the phrase would suggest a specific temperature and is commonly and incorrectly used as such in most textbooks and literature, most crystalline compounds actually melt over a range of a few degrees or less. At the melting point the solid and liquid phase exist in equilibrium. When considered as the temperature of the reverse change from liquid to solid, it is referred to as the freezing point. Because of the ability of some substances to supercool, the freezing point is not considered to be a characteristic property of a substance.


          


          Fundamentals
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          For most substances, melting and freezing points are essentially equal. For example, the melting point and freezing point of the element mercury is 234.32 kelvin (38.83 C or 37.89 F). However, certain substances possess differing solid-liquid transition temperatures. For example, agar melts at 85C (185F) and solidifies from 31C to 40C (89.6F to 104F); this process is known as hysteresis.


          Certain materials, such as glass, may harden without crystallizing; these are called amorphous solids. Amorphous materials as well as some polymers do not have a true melting point as there is no abrupt phase change at any specific temperature. Instead, there is a gradual change in their viscoelastic properties over a range of temperatures. Such materials are characterized by a glass transition temperature which may be roughly defined as the "knee" point of the material's density vs. temperature graph.


          The melting point of water at 1 atmosphere of pressure is very close to 0C (32F, 273.15K), this is also known as the ice point. In the presence of nucleating substances the freezing point of water is the same as the melting point, but in the absence of nucleators water can supercool to 42C (43.6F, 231K) before freezing.


          Unlike the boiling point, the melting point is relatively insensitive to pressure because the solid/liquid transition represents only a small change in volume. Melting points are often used to characterize organic compounds and to ascertain the purity. The melting point of a pure substance is always higher and has a smaller range than the melting point of an impure substance. The more impurity is present, the lower the melting point and the broader the range. Eventually, a minimum melting point will be reached. The mixing ratio that results in the lowest possible melting point is known as the eutectic point.


          The chemical element with the highest melting point is tungsten, at 3695 K (3422 C, 6192 F) making it excellent for use as filaments in light bulbs. The often-cited carbon does not melt at ambient pressure but sublimates at about 4000K; a liquid phase only exists above pressures of 10 MPa and estimated 43004700K. Tantalum hafnium carbide (Ta4HfC5) is a refractory compound with a very high melting point of 4488K (4215C, 7619F). At the other end of the scale, helium does not freeze at all at normal pressure, even at temperatures infinitesimally close to absolute zero; pressures over 20 times normal atmospheric pressure are necessary.


          


          Melting point measurements


          Many Laboratory techniques exist for the determination of melting points. A Kofler bench is a metal strip with a temperature gradient (range room temperature to 300C). Any substance can be placed on a section of the strip revealing its thermal behaviour at the temperature at that point. Differential scanning calorimetry gives information on melting point together with its Enthalpy of fusion.


          A basic melting point apparatus for the analysis of crystalline solids consists of a oil bath with a transparent window (most basic design: a Thiele tube) and a simple magnifier. The several grains of a solid are placed in a thin glass tube and partially immersed in the oil bath. The oil bath is heated (and stirred) and with the aid of the magnifier (and external light source) melting of the individual crystals at a certain temperature can be observed. In contemporary devices this optical detection is automated.


          


          Thermodynamics
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          Not only is heat required to raise the temperature of the solid to the melting point, but the melting itself requires heat called the heat of fusion.


          From a thermodynamics point of view, at the melting point the change in Gibbs free energy (G) of the material is zero, because the enthalpy (H) and the entropy (S) of the material are increasing (H,S > 0). Melting phenomenon happens when the Gibbs free energy of the liquid becomes lower than the solid for that material. At various pressures this happens at a specific temperature. It can also be shown that:


          [image: \Delta S = \frac {\Delta H} {T}]


          The "T","S", and "H" in the above are respectively the temperature at the melting point, change of entropy of melting, and the change of enthalpy of melting.


          


          Carnelleys Rule


          In organic chemistry Carnelleys Rule established in 1882 by Thomas Carnelley, states that high molecular symmetry is associated with high melting point . Carnelley based his rule on examination of 15,000 chemical compounds. For example for three structural isomers with molecular formula C5H12 the melting point increases in the series isopentane 160 C (113 K) n-pentane 129.8 C (143 K) and neopentane 18 C (255 K). Likewise in xylenes and also dichlorobenzenes the melting point increases in the order meta, ortho and then para. Pyridine has a lower symmetry than benzene hence its lower melting point but the melting point again increases with diazine and triazines. Many cage-like compounds like adamantane and cubane with high symmetry have very high melting points.


          A high melting point results from a high heat of fusion or a low entropy of fusion or a combination. In highly symmetrical molecules the crystal phase is densely packed with many efficient intermolecular interactions resulting in a higher enthalpy change on melting.
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              	General
            


            
              	Name, Symbol, Number

              	mendelevium, Md, 101
            


            
              	Chemical series

              	actinides
            


            
              	Group, Period, Block

              	n/a, 7, f
            


            
              	Appearance

              	unknown, probably silvery

              white or metallic gray
            


            
              	Standard atomic weight

              	(258) gmol1
            


            
              	Electron configuration

              	[Rn] 5f13 7s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 31, 8, 2
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Melting point

              	1100 K

              (827 C, 1521 F)
            


            
              	Atomic properties
            


            
              	Oxidation states

              	2, 3
            


            
              	Electronegativity

              	1.3 (Pauling scale)
            


            
              	Ionization energies

              	1st: 635 kJ/mol
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	CAS registry number

              	7440-11-1
            


            
              	Selected isotopes
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          Mendelevium (pronounced /ˌmɛndəˈlɛviəm/)) is a synthetic element with the symbol Md (formerly Mv) and the atomic number 101. A metallic radioactive transuranic element of the actinides, mendelevium is synthesized by bombarding einsteinium with alpha particles and was named after Dmitri Mendeleev.


          


          Notable characteristics


          Researchers have shown that mendelevium has a moderately stable dipositive (II) oxidation state in addition to the more characteristic (for actinide elements) tripositive (III) oxidation state. 256Md has been used to find out some of the chemical properties of this element while in an aqueous solution. There are no other uses of mendelevium and only trace amounts of the element have ever been produced.


          


          History


          Mendelevium (for Dmitri Mendeleev, surname commonly spelt as Mendeleev, Mendeleyev, Mendelef, or even Mendelejeff, and first name sometimes spelt as Dmitry or Dmitriy) was first synthesized by Albert Ghiorso (team leader), Glenn T. Seaborg, Bernard Harvey, Greg Choppin, and Stanley G. Thompson in early 1955 at the University of California, Berkeley. The team produced 256Md ( half-life of 76 minutes) when they bombarded an 253Es target with alpha particles (helium nuclei) in the Berkeley Radiation Laboratory's 60-inch cyclotron (256Md was the first element to be synthesized one-atom-at-a-time). Element 101 was the ninth transuranic element synthesized. Contrary to some descriptions, it was never known as "unnilunium".


          


          Isotopes


          15 radioisotopes of mendelevium have been characterized, with the most stable being 258Md with a half-life of 51.5 days, 260Md with a half-life of 31.8 days, and 257Md with a half-life of 5.52 hours. All of the remaining radioactive isotopes have half-lives that are less than 97 minutes, and the majority of these have half-lives that are less than 5 minutes. This element also has 1 meta state, 258mMd (t 57 minutes). The isotopes of mendelevium range in atomic weight from 245.091 u (245Md) to 260.104 u (260Md).
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              	Mendip Hills
            


            
              	Area of Outstanding Natural Beauty
            


            
              	
                [image: none The Mendip Hills]


                
                  The Mendip Hills
                

              
            


            
              	Country

              	England
            


            
              	County

              	Somerset
            


            
              	Districts

              	North Somerset, Mendip, Sedgemoor, Bath & North East Somerset
            


            
              	Settlements

              	Wells, Cheddar
            


            
              	Location

              	
            


            
              	-coordinates

              	Coordinates:
            


            
              	Area

              	200 km(77 sqmi)
            


            
              	-SSSI

              	25 km(10 sqmi)
            


            
              	-Nature Reserve

              	10 km(4 sqmi)
            


            
              	-National Trust

              	71 km(27 sqmi)
            


            
              	Length

              	30 km (19 mi), East-West
            


            
              	Width

              	10 km (6 mi), North-South
            


            
              	Highest point

              	Beacon Batch
            


            
              	-coordinates

              	
            


            
              	-elevation

              	325 m (1,066 ft)
            


            
              	Biome

              	Calcareous grassland
            


            
              	Geology

              	Limestone, Karst, Caves
            


            
              	Plants

              	Geranium purpureum, Galium fleurotii, Dianthus gratianopolitanus, Helianthemum apenninum
            


            
              	Animals

              	Peregrine Falcon, Long-eared Owl, Greater Horseshoe Bat, Downy Emerald, White-clawed Crayfish, Hazel Dormouse
            


            
              	Founded

              	1972
            


            
              	Managed by

              	Mendip Hills AONB Partnership
            


            
              	-location

              	Charterhouse, Somerset
            


            
              	-coordinates
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              	Website : www.mendiphillsaonb.org.uk
            

          


          The Mendip Hills (commonly called The Mendips) are a range of limestone hills situated to the south of Bristol and Bath in Somerset, England. Running east to west between Weston-super-Mare and Frome, the Hills overlook the Somerset Levels to the south and the Avon valley to the north. The hills give their name to the local government district of Mendip, which covers most of the area.


          The hills are largely carboniferous limestone, which is quarried at several sites. The higher, western, part of the Hills, has been designated as an Area of Outstanding Natural Beauty (AONB) which gives it the same level of protection as a national park. The AONB is 200 km(80 sqmi). The Mendip Hills AONB Service and Somerset County Council's outdoor education centre is at the Charterhouse Centre near Blagdon.


          The Mendips are home to a wide range of outdoor sports and leisure activities, many based on the particular geology of the area. It is recognised as a national centre for caving and cave diving. In addition to climbing and abseiling, the area is popular with hillwalkers and those interested in natural history.


          


          Etymology


          Several explanations for the name "Mendip" have been suggested. Its earliest known form is Mendepe in 1185. One suggestion is that it is derived from the mediaeval term "Myne-deepes". However, A D Mills derives its meaning from Celtic *monith mountain or hill with an uncertain second element, perhaps Old English yppe in the sense of upland, plateau .


          An alternative explanation is that the name is cognate with Mened (Welsh mynydd), a Brythonic term for upland moorland. The suffix may be a contraction of the Anglo-Saxon hop meaning a valley. Two possible further meanings have been identified. The first is 'the stone pit' from the Celtic meyn and dyppa in reference to the collapsed cave systems of Cheddar. The second is 'Mighty and Awesome' from the Old English moen and deop.


          


          Geology
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          The Mendip Hills are the most southerly Carboniferous Limestone Upland in Britain. The rock strata known as the Carboniferous Limestone were laid down during the Early Carboniferous Period, about 320350 million years ago. Subsequently, much of northwestern Europe underwent continental collision throughout the late Paleozoic era, culminating in the final phases of the Variscan orogeny near the end of the Carboniferous Period, 300 million years ago. This tectonic activity produced a complex suite of mountain and hill ranges across what is now southern Ireland, south western England, Brittany, and elsewhere in western Europe.
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          As a result of the Variscan mountain-building, the area now comprises three major anticlinal fold structures, each with a core of older Devonian sandstone and Silurian volcanic rocks. The latter are quarried for use in road construction and as a concrete aggregate. 200 to 300 million years ago the Mendips were considerably higher and steeper than they are today. Since then, weathering has resulted in a range of surface features, including gorges, dry valleys, screes and swallets. These are complemented underground by a large number of caves, including Wookey Hole, both beneath the plateau and at the base of the southern escarpment. There are also limestone pavements and other karst features. Karstic dissolution of the limestone produced many of the gorges including, most famously, Cheddar Gorge and Burrington Combe. Springs, a number of which deposit tufa, are a particular feature of the eastern part of the hills.


          The Devonian and Silurian rocks are generally more resistant to weathering and form some of the highest points on the hills, including the highest point at Beacon Batch on Black Down which is 325metres (1068ft) above sea level. Black Down is a moorland area, with its steeper slopes covered in bracken (Pteridium) and its flatter summit in heather (Calluna) and grasses rather than the pasture which covers much of the plateau. The main body of the range is an extended plateau, 68km (45miles) wide and generally about 240metres (800ft) above sea level.


          In some areas the Carboniferous Limestone and the Dolomitic Conglomerate have been mineralised with lead and zinc ores. From the time of the Romans until 1908, the hills were an important source of lead. These areas were the centre of a major mining industry in the past and this is reflected in areas of contaminated rough ground known locally as "gruffy". The word "gruffy" is thought to derive from the grooves that were formed where the lead ore was extracted from veins near the surface. Other commodities obtained included calamine, manganese, iron, copper and barytes. The eastern area reaches into parts of the Somerset coalfield.


          North and east of the Mendips, the same Carboniferous Limestone layers are found in the subsurface and are exposed in Avon Gorge, but younger strata overlie the Carboniferous Limestone in Dundry Hill and the Cotswolds, where the Oolitic Limestone of Jurassic age is found at the surface.


          


          Climate


          Along with the rest of South West England, the Mendip Hills has a temperate climate which is generally wetter and milder than the rest of England. The annual mean temperature is approximately 10C (50F) and shows a seasonal and a diurnal variation, but due to the modifying effect of the sea the range is less than in most other parts of the UK. January is the coldest month with mean minimum temperatures between 1C (34F) and 2C (36F). July and August are the warmest months in the region with mean daily maxima around 21C (70F). In general December is the dullest month and June the sunniest. The south west of England has a favoured location with respect to the Azores high pressure when it extends its influence north-eastwards towards the UK, particularly in summer.


          Cloud often forms inland, especially near hills, and acts to reduce sunshine amounts. The average annual sunshine totals around 1600 hours. Rainfall tends to be associated with Atlantic depressions or with convection. In summer, convection caused by solar surface heating sometimes forms shower clouds and a large proportion of rainfall falls from showers and thunderstorms at this time of year. Average rainfall is around 800900mm (3135in). About 815 days of snowfall is typical. November to March have the highest mean wind speeds, with June to August having the lightest winds. The predominant wind direction is from the South West.


          A combination of the rainfall and geology leads to an estimated average daily runoff from springs and boreholes of some 330,000m (72 million imperial gallons). Bristol Waterworks Company (now Bristol Water) recognised the value of this resource and between 1846 and 1853 created a series of underground tunnels, pipes and aqueducts called the "Line of Works" which still carry approximately 18,200m (4 million imperial gallons) of water a day to Barrow Gurney Reservoirs for filtration and then on to Bristol and the surrounding areas. All this is done by gravity as it collects and conveys water from the Chewton Mendip and East and West Harptree areas.


          


          Ecology
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          There are three nationally important semi-natural habitats which are characteristic of the area: Ash- Maple woodland (Fraxinus spp. and Acer spp.) often with abundant small-leaved lime (Tilia cordata), Calcareous grassland and Mesotrophic grassland.


          Much of the Mendip Hills is open calcareous grassland which supports a large variety of wild flowering plants and insects. Grazing by rabbits (Oryctolagus cuniculus), sheep (Ovis aries) and cattle (Bos taurus) maintains the grassland habitat. Some of the area is deciduous ancient woodland. Some of the area has been used intensively for arable agriculture, particularly since World War I. Some of this land is now being returned to grassland as the demand for arable land in Britain declines, but the use of fertilisers and herbicides have reduced the biodiversity in these areas.


          Many bird species can also be found. Of particular significance is the Peregrine Falcon (Falco peregrinus) which has gradually recolonised the Mendips since the 1980s. It breeds on sea and inland cliffs and also on the faces of both active and disused quarries. The upland heaths of the west Mendips have recently increased in ornithological importance, due to colonisation by the Dartford Warbler (Sylvia undata), which can be found for example at Black Down and Crook Peak. In Britain, this species is usually associated with lowland heath. The woodlands at Stock Hill are a breeding site for Nightjar (Caprimulgus europaeus) and Long-eared Owl (Asio otus). The Waldegrave Pool, part of Priddy Mineries is an important site for dragonflies, including Downy Emerald (Cordulia aenea)(the only Mendip breeding site for this species) and Four-spotted Chaser (Libellula quadrimaculata). In 2007 the first confirmed sighting of a Red Kite (Milvus milvus) on the Mendips was made at Charterhouse.


          A range of important small mammals are found in the area including the Hazel Dormouse (Muscardinus avellanarius) which is restricted largely to coppice woodland and scrub, Bats including the nationally rare lesser (Rhinolophus hipposideros) and Greater Horseshoe Bats (Rhinolophus ferrumequinum) which have a number of colonies in buildings, caves and mines in the area. A rare and endangered species, the greater horseshoe bat is protected under the Wildlife and Countryside Act 1981 and is listed in Annex II of the 1992 European Community Habitats Directive. Amphibians such as the Great crested newt (Triturus cristatus) have a wide distribution across Mendip and are often found in flooded disused quarries.
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          Several rare butterflies are also indigenous to the area. The Large blue butterfly (Maculinea arion) became extinct in the hills in the late 1970s, since which time a research project has been undertaken into the butterfly's ecology and reintroduction. Other species include the nationally scarce Pearl-bordered Fritillary (Boloria euphrosyne), Duke of Burgandy (Hamearis lucina) and White-letter Hairstreak (Satyrium w-album). The White-clawed crayfish is also nationally rare and a declining species with small populations in a tributary of the Mells River and the River Chew.


          A well known Mendip feature is the dry stone walls which fragment the pasture into fields. Constructed from local limestone and in an "A frame" design, the walls are strong yet contain no mortar. Unfortunately years of neglect are allowing many walls to disintegrate, being replaced or contained by a mix of barbed wire and sheep fencing. These dry-stone walls are of botanical importance, supporting important populations of the nationally scarce Wall Whitlow-grass. Amongst the plants which occur in the area are the Cheddar pink (Dianthus), Purple gromwell (Lithospermum purpurocaeruleum), White rock-rose (Helianthemum apenninum), Somerset hair-grass and Starved wood-sedge.


          


          History
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          There are twenty identified Palaeolithic sites in the Mendips, including eleven representing material recovered from cave sites, including faunal remains and lithic artefacts, and eight relating to surface lithic discoveries. The material found includes handaxes, points, and scrapers. Twentyseven Mesolithic finds are represented by flint and chert lithics. There have been large numbers of artefacts from Neolithic, Iron Age and Bronze Age remains, including barrows and forts, such as those around Priddy and at Dolebury Warren. There is good evidence for 286 definite examples of round barrows within the AONB. There are at present over 1200 entries on the National Monuments Record (NMR) for the Mendip Hills AONB and just over 600 listed building records, including over 200 Scheduled Ancient Monuments. The caves of Cheddar Gorge in particular have yielded many archaeological remains as flood waters have washed artefacts and bones into the caves and preserved them in silt. The Cheddar Man was found here.


          Settlement on the Mendip Hills appears to fall into two types. The first, apparent in the Neolithic and Bronze Age periods, and repeated on a small scale in the medieval and postmedieval era, comprised occupation by self-sufficient groups in small communities or isolated farms. The second was represented in the Iron Age and Roman periods by large sites with specialist functions, existing by virtue of their ability to exert power over lowland producers. From the Iron Age onward the ownership of land took on increasing importance, with large landholdings based on the mines or on stock grazing, denying settlers access to the plateau or forcing them off the hills.


          There is evidence of mining dating back into the late Bronze Age when there were technological changes in metal working indicating the use of lead. The Roman invasion, and possibly the preceding period of involvement in the internal affairs of the south of England, was inspired, in part, by the mineral wealth of the Mendips. Much of the attraction of the lead mines may have been the potential for the extraction of silver; the Latin "EX ARG VEB" stamps on the Mendip lead pigs specify a de-silvering process and cast silver ingots have been found. The silver coinage of the Dobunni and Durotriges is also likely to reflect the availability of silver from the mines.


          By the end of the medieval period a complex body of customary law had come into existence dealing with the four "Mendip mineries". That the medieval control was in the hands of the monastic foundations may indicate some continuity of tenure of large scale holdings, focused on the mines, from the Roman period.


          When William Wilberforce visited Cheddar in 1789 and saw the poor circumstances of the locals, he inspired Hannah More to begin her work improving the conditions of the Mendip miners and agricultural workers. Between 1770 and 1813, 7,300 ha(18,039 acres) of land on the hills was enclosed, mainly with dry stone walls, which today form a key part of the landscape. In 2006 funding was obtained to maintain and improve the dry stone walls.
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          Over 300 "Mendip Motor Cars" were built by an engineering works based in Chewton Mendip in the years immediately before and after World War I. In World War II a bombing decoy was constructed on top of Black Down at Beacon Batch in an attempt to confuse bombers aiming to damage the city of Bristol, and piles of stones (known as cairns) were created to prevent enemy aircraft using the hilltop as a landing site. Other high points include Bleadon Hill, and North Hill near Priddy. The Mendip Hills are home to the Mendip UHF television transmitter installed in the 1960s, the tallest mast in the region, which is situated on Pen Hill near Wells.


          Since 2003 arguments have raged over plans to erect a Wind Turbine near Chewton Mendip. The proposal was rejected by Mendip District Council, which enjoyed the support of a range of local groups and organisations, on the grounds that the environmental impact on the edge of the Area of Outstanding Natural Beauty outweighed the nominal amount of electricity which would be generated. In April 2006 a planning enquiry gave Ecotricity permission to build a 102m (335ft) turbine during the next year.


          The Mendip Power Group are installing micro-hydroelectric turbines in a number of historic former watermills. The first to start electricity generation was Tellisford Mill, on the River Frome, which began operating in April 2007 and which is ultimately expected to produce 75 kW. Other mills in the Group, together with initial assessments of their capacity, include: Stowford Mill (37kW) and Shawford Mill (31kW), Jackdaws Iron Works (10kW), Glencot House (5.8kW), Burcott Mill (5.2kW), Bleadney Mill (5.4kW), Coleford Mill (6.6kW), Old Mill (5.2kW) and Farrants Mill (9.9kW).


          


          Government and politics
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          The western end of the Mendip Hills have, since 1972, been designated as an Area of Outstanding Natural Beauty (AONB) under the National Parks and Access to the Countryside Act 1949. The Mendip Society which was formed in 1965, work to raise awareness of the designation and protect the area. The society now has 700 members and runs a programme of guided walks, educative talks and visits. The society also has a small grants fund to assist communities with the conservation and enhancement of the landscape and to encourage its enjoyment and celebration.


          As they have the same landscape quality, AONBs may be compared to the national parks of England and Wales. AONBs are created under the same legislation as the national parks, the National Parks and Access to the Countryside Act 1949. Unlike AONBs, national parks have their own authorities, have special legal powers to prevent unsympathetic development. By contrast, there are very limited statutory duties imposed on local authorities within an AONB. However, further regulation and protection of AONBs was added by the Countryside and Rights of Way Act 2000.


          The Mendip Hills Partnership, which has an administrative role, includes the five local authorities that cover the AONB, statutory bodies such as the Countryside Agency and English Nature together with parish councils and other organisations and groups that have an interest in the conservation and care of the area. The Mendip Hills AONB Service is the staff unit of the partnership, and is based at the Charterhouse Centre in the heart of the AONB. The AONB Service consists of six staff, a manager, development officer, planning liaison officer, two wardens and a support officer. They are supported by 50 volunteer rangers who give approximately 3000 volunteer hours each year. In 2005 a proposal was submitted to the Countryside Agency to extend the Area of Outstanding Natural Beauty to Steep Holm and Brean Down in the west and towards Frome in the east.


          Many of the villages on the Mendips have their own parish councils which have some responsibility for local issues. They also elect councillors to district councils e.g. Mendip or Sedgemoor and Somerset County Council or unitary authorities e.g. Bath and North East Somerset, or North Somerset. Each of the villages is also part of a parliamentary constituency: Wells, Weston-super-Mare, or Wansdyke (which will become North East Somerset). The area is also part of the South West England (European Parliament constituency) of the European Parliament. Avon and Somerset Constabulary provides police services to the area.


          


          Demographics


          The population on the higher plateau is widely dispersed in small farms and hamlets, although many of the population in these settlements no longer work in agriculture or forestry but commute to surrounding cities and towns for employment. The largest villages on the plateau are Priddy and Charterhouse. The larger villages and towns are on the lower slopes of the western hills, often in river valleys. Axbridge, Cheddar, Shepton Mallet and Wells are along the southern border of the hills and Blagdon, Compton Martin and East and West Harptree along the northern edge.


          


          Transport and communications
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          The ancient tracks across the hills were superseded in the middle of the first century by the Roman Fosse Way from Bath to Ilchester, which served the Charterhouse lead mines, and can be traced in some of the local place names such as Stratton-on-the-Fosse and Lydford-on-Fosse. Much of the high plateau remained uncultivated and unenclosed until the eighteenth century resulting in many roads remaining as narrow winding lanes between high banks and hedges or stone walls, which become open roads with wide verges in places which had their origins as drovers roads. The roads tend to follow the line of gorges and valleys as at Cheddar Gorge.


          More major roads often started as turnpikes in the 16th century and are found avoiding the highest areas. To the north of the western part of the Mendips the A368 separates the hills from the Chew Valley, while on the southern edge the A371 similarly runs along the bottom of the scarp slope between the hills and the Somerset Levels. The western end of the hills is crossed by the M5 motorway and A38. Further east, and running almost north to south are the A37 and A39.


          During the late nineteenth and early twentieth century the Bristol and North Somerset Railway ran roughly parallel to the A37 but this closed in 1965. Further south and west the Cheddar Valley line and Wrington Vale Light Railway, branches of the Bristol and Exeter Railway, served towns and villages from Cheddar to Wells. In the east, the Somerset and Dorset Joint Railway ran south from Bath into Dorset, and also served Wells. These have all now closed, although Mendip Rail has freight lines to carry limestone from the Quarries of the Mendip Hills. The Somerset Coal Canal reached some of the pits of the Somerset coalfield in the eastern end of the Mendips.


          


          Quarrying
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          In recent centuries the hills, like the Cotswolds to the north, have been quarried for stone to build the cities of Bath and Bristol, as well as smaller towns in Somerset. The quarries are now major suppliers of road stone to southern England, between them producing around twelve million tonnes of limestone a year, employing over two thousand people and with an annual turnover of 150million.
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          There are two main rock types on the Mendips: the Devonian Sandstones visible around Blackdown and Downhead and the Carboniferous Limestones, which dominate the hills and surround the older rock formations. There are nine active and a host of disused quarries, several of which have been designated as Geological Sites of Special Scientific by English Nature. Because of the effect of the quarries on the environment and local communities, a campaign has been started to stop the creation of any new quarries and for restrictions to be placed on the existing ones.


          


          Sport, leisure and tourism


          The Mendips are home to a wide range of outdoor sports and leisure activities, including caving, climbing and abseiling. The rich variety of fauna and flora also makes it attractive for hillwalking and those interested in natural history. There are a range of tourist attractions including Cheddar Gorge and Caves, Wookey Hole and the small city of Wells.


          There is a gliding club at Halesland Airfield between Draycott and Priddy. The Mendips Raceway is a popular venue for stock-car racing near Shipham. The Mendips are also home to several festivals including the Big Green Gathering, and a folk music festival and sheep fair in Priddy.


          


          Caving and cave diving
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          The particular geology, within which large areas of limestone have been worn away by water, makes the hills a national centre for caving. Some of the caves have been known about since the establishment of the Mendip lead mining industry in Roman times. However, many have only been discovered or explored in the 20th century. The caves which are easily accessible to the public are at Cheddar Gorge and Caves and Wookey Hole, but specialist equipment and knowledge is required for the vast majority of the caves. The active Mendip Caving Group and other local caving organisations organise trips and continue to discover new caverns.


          The Hills conceal the largest underground river system in Britain. Attempts to move from one cave to another through the underground rivers led to the development of cave diving, with Swildon's Hole being the site of the first cave dive attempt in Britain, in 1934. The first successful cave dive in Britain was achieved the following year at Wookey Hole Caves, where the last sump is currently the deepest in Britain at 76m (250ft). The cave complexes at St. Dunstan's Well Catchment, Lamb Leer and Priddy Caves have been identified as geological Sites of Special Scientific Interest.


          


          Walking


          Several sites on the Mendips are designated as open access land and there are a myriad of footpaths and bridleways which are generally clearly marked.


          Several long distance trails cross the area including:


          
            	Limestone Link 36 miles (58 km) path from the Mendips to the Cotswolds


            	Mendip Way  80km (50miles) long. From Weston-super-Mare to Frome. The western section runs from the Bristol Channel at Uphill Cliff affording views over the Somerset Levels. It crosses the central Mendip plateau leading down to Cheddar Gorge and then to Wells and Frome.


            	Monarch's Way  990km (615miles) long. From Worcester to Shoreham-by-Sea in West Sussex. It closely follows the route taken by Charles II after his defeat at the Battle of Worcester in 1651. The route enters Somerset near Chewton Mendip and crosses the Mendip Hills heading for Wells.

          


          


          Mendips in the arts


          Thomas Hardy described the Mendips as "a range of limestone rocks stretching from the shores of the Bristol Channel into the middle of Somersetshire", and several of his books refer to the Mendips or sites on the hills. Augustus Montague Toplady was inspired to write the words of the hymn " Rock of Ages" while sheltering under a rock in Burrington Combe during a thunderstorm in 1763.


          In his 1995 novel Our Game, John le Carr uses Priddy Pools as the site for the drowning of one of his characters. The Mendips have been used as the location for various film and television filming including the use of Cloford Quarry as the main location used for the planet Lakertya in the Doctor Who story Time and the Rani. The 2007 film Hot Fuzz was largely filmed in Wells and the surrounding area.
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              	Meninges of the central nervous system: dura mater, arachnoid, and pia mater.
            


            
              	ICD- 10

              	G 00.- G 03.
            


            
              	ICD- 9

              	320- 322
            


            
              	DiseasesDB

              	22543
            


            
              	MedlinePlus

              	000680
            


            
              	eMedicine

              	med/2613 emerg/309 emerg/390
            


            
              	MeSH

              	D008581
            

          


          Meningitis is inflammation of the protective membranes covering the brain and spinal cord, known collectively as the meninges. Meningitis may develop in response to a number of causes, usually bacteria, viruses and other pathogens, but also physical injury, cancer or certain drugs. While some forms of meningitis are mild and resolve on their own, meningitis is a potentially life-threatening condition due to the proximity of the inflammation to the brain and spinal cord. The potential for serious neurological damage or even death necessitates prompt medical attention and evaluation. Infectious meningitis, the most common form, is typically treated with antibiotics and requires close observation. Some forms of meningitis (such as those associated with meningococcus, mumps virus or pneumococcus infections) may be prevented with immunization.


          


          Signs and symptoms


          Severe headache is the most common symptom of meningitis (87 percent) followed by nuchal rigidity ("neck stiffness", found in 83%). The classic triad of diagnostic signs consists of nuchal rigidity (being unable to flex the neck forward), sudden high fever and altered mental status. All three features are present in only 44% of all cases of infectious meningitis. Other signs commonly associated with meningitis are photophobia (inability to tolerate bright light), phonophobia (inability to tolerate loud noises), irritability and delirium (in small children) and seizures (in 20-40% of cases). In infants (0-6 months), swelling of the fontanelle (soft spot) may be present.


          Nuchal rigidity is the inability to flex the neck forward passively due to increased tone in the neck muscles. Other signs of meningism include Kernig's sign and Brudzinksy's sign. Kernig's sign is typically assessed with the patient lying supine, with one hip flexed to 90 degrees and the knee flexed to 90 degrees. If pain is elicited when the knee is passively extended, and it is not able to reach full extension, this indicates meningism. Brudzinski's sign is used in infants, where forward flexion of the neck may cause involuntary knee and hip flexion. Although commonly tested, the sensitivity and specificity of Kernig's and Brudzinski's tests are limited.


          In "meningococcal" meningitis (i.e. meningitis caused by the bacteria Neisseria meningitidis), a rapidly-spreading petechial rash is typical, and may precede other symptoms. The rash consists of numerous small, irregular purple or red spots on the trunk, lower extremities, mucous membranes, conjunctiva, and occasionally on the palms of hands and soles of feet. Other clues to the nature of the cause may be the skin signs of hand, foot and mouth disease and genital herpes, both of which may be associated with viral meningitis.


          Meninigitis can be diagnosed after death has occurred. The findings from a post mortum are usually a diffuse (widespread) inflammation of the pia-arachnoid area. Neutrophil leucocytes tend to have migrated to the cerebrospinal fluid and the base of the brain, along with cranial nerves and the spinal cord, may be surrounded with pusas may the meningeal vessels.


          


          Diagnosis


          


          Investigations


          Investigations include blood tests (electrolytes, liver and kidney function, inflammatory markers and a complete blood count) and usually X-ray examination of the chest. The most important test in identifying or ruling out meningitis is analysis of the cerebrospinal fluid (fluid that envelops the brain and the spinal cord) through lumbar puncture (LP). However, if the patient is at risk for a cerebral mass lesion or elevated intracranial pressure (recent head injury, a known immune system problem, localizing neurological signs, or evidence on examination of a raised ICP), a lumbar puncture may be contraindicated because of the possibility of fatal brain herniation. In such cases a CT or MRI scan is generally performed prior to the lumbar puncture to exclude this possibility. Otherwise, the CT or MRI should be performed after the LP, with MRI preferred over CT due to its superiority in demonstrating areas of cerebral edema, ischemia, and meningeal inflammation.


          During the lumbar puncture procedure, the opening pressure is measured. A pressure of over 180 mm H2O is indicative of bacterial meningitis.


          The cerebrospinal fluid (CSF) sample is examined for white blood cells (and which subtypes), red blood cells, protein content and glucose level. Gram staining of the sample may demonstrate bacteria in bacterial meningitis, but absence of bacteria does not exclude bacterial meningitis; microbiological culture of the sample may still yield a causative organism. The type of white blood cell predominantly present predicts whether meningitis is due to bacterial or viral infection. Other tests performed on the CSF sample include latex agglutination test, limulus lysates, or polymerase chain reaction (PCR) for bacterial or viral DNA. If the patient is immunocompromised, testing the CSF for toxoplasmosis, Epstein-Barr virus, cytomegalovirus, JC virus and fungal infection may be performed.


          
            
              CSF finding in different conditions
            

            
              	Condition

              	Glucose

              	Protein

              	Cells
            


            
              	Acute bacterial meningitis

              	Low

              	high

              	high, often > 300/mm
            


            
              	Acute viral meningitis

              	Normal

              	normal or high

              	mononuclear, < 300/mm
            


            
              	Tuberculous meningitis

              	Low

              	high

              	pleocytosis, mixed < 300/mm
            


            
              	Fungal meningitis

              	Low

              	high

              	< 300/mm
            


            
              	Malignant meningitis

              	Low

              	high

              	usually mononuclear
            


            
              	Subarachnoid hemorrhage

              	Normal

              	normal, or high

              	Erythrocytes
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          In bacterial meningitis, the CSF glucose to serum glucose ratio is < 0.4. The Gram stain is positive in >60% of cases, and culture in >80%. Latex agglutination may be positive in meningitis due to Streptococcus pneumoniae, Neisseria meningitidis, Haemophilus influenzae, Escherichia coli, Group B Streptococci. Limulus lysates may be positive in Gram-negative meningitis.


          Cultures are often negative if CSF is taken after the administration of antibiotics. In these patients, PCR can be helpful in arriving at a diagnosis. It has been suggested that CSF cortisol measurement may be helpful.


          Aseptic meningitis refers to non-bacterial causes of meningitis and includes infective etiologies such as viruses and fungi, neoplastic etiologies such as carcinomatous and lymphomatous meningitis, inflammatory causes such as sarcoidosis ( neurosarcoidosis)) and chemical causes such as meningitis secondary to the intrathecal introduction of contrast media.


          Although the term "viral meningitis" is often used in any patient with a mild meningeal illness with appropriate CSF findings, certain patients will present with clinical and CSF features of viral meningitis, yet ultimately be diagnosed with one of the other conditions categorized as "aseptic meningitis". This may be prevented by performing PCR or serology on CSF or blood for common viral causes of meningitis ( enterovirus, herpes simplex virus 2 and mumps in those not vaccinated for this).


          A related diagnostic and therapeutic conundrum is the "partially treated meningitis", i.e. meningitis symptoms in patients who have already been receiving antibiotics (such as for presumptive sinusitis). In these patients, CSF findings may resemble those of viral meningitis, but antibiotic treatment may need to be continued until there is definitive positive evidence of a viral cause (e.g. a positive enterovirus PCR).


          


          Prediction rules


          The Bacterial Meningitis Score predicts reliably whether a child (older than two months) may have infectious meningitis. In children with at least 1 risk factor (positive CSF Gram stain, CSF absolute neutrophil count  1000 cell/L, CSF protein  80 mg/dL, peripheral blood absolute neutrophil count  10,000 cell/L, history of seizure before or at presentation time) it had a sensitivity of 100%, specificity of 63.5%, and negative predictive value of 100%.


          


          Causes


          Most cases of meningitis are caused by microorganisms, such as viruses, bacteria, fungi, or parasites, that spread into the blood and into the cerebrospinal fluid (CSF). Non-infectious causes include cancers, systemic lupus erythematosus and certain drugs. The most common cause of meningitis is viral, and often runs its course within a few days. Bacterial meningitis is the second most frequent type and can be serious and life-threatening. Numerous microorganisms may cause bacterial meningitis, but Neisseria meningitidis ("meningococcus") and Streptococcus pneumoniae ("pneumococcus") are the most common pathogens in patients without immune deficiency, with meningococcal disease being more common in children. Staphylococcus aureus may complicate neurosurgical operations, and Listeria monocytogenes is associated with poor nutritional state and alcoholism. Haemophilus influenzae (type B) incidence has been much reduced by immunization in many countries. Mycobacterium tuberculosis (the causative agent of tuberculosis) rarely causes meningitis in Western countries but is common and feared in countries where tuberculosis is endemic.


          


          Treatment


          


          Initial treatment


          Meningitis is a life-threatening condition and treatment should not be delayed for confirmation if suspected. If a physician is present on scene then treatment should begin immediately with benzylpenicillin. High-flow oxygen should be administered as soon as possible, along with an intravenous fluids if hypotensive or in shock.


          


          Bacterial meningitis


          Bacterial meningitis is a medical emergency and has a high mortality rate if untreated. All suspected cases, however mild, need emergency medical attention. Empiric antibiotics must be started immediately, even before the results of the lumbar puncture and CSF analysis are known. Antibiotics started within 4 hours of lumbar puncture will not significantly affect lab results. Adjuvant treatment with corticosteroids reduces rates of mortality, severe hearing loss and neurological sequelae in adults, specifically when the causative agent is Pneumococcus.


          
            
              	Age group

              	Causes
            


            
              	Neonates

              	Group B Streptococci, Escherichia coli, Listeria monocytogenes
            


            
              	Infants

              	Neisseria meningitidis, Haemophilus influenzae, Streptococcus pneumoniae
            


            
              	Children

              	N. meningitidis, S. pneumoniae
            


            
              	Adults

              	S. pneumoniae, N. meningitidis, Mycobacteria, Cryptococci
            

          


          The choice of antibiotic depends on local advice. In most of the developed world, the most common organisms involved are Streptococcus pneumoniae and Neisseria meningitidis: first line treatment in the UK is a third-generation cephalosporin (such as ceftriaxone or cefotaxime). In those under 3 years of age, over 50 years of age, or immunocompromised, ampicillin should be added to cover Listeria monocytogenes. In the U.S. and other countries with high levels of penicillin resistance, the first line choice of antibiotics is vancomycin and a carbapenem (such as meropenem). In sub-Saharan Africa, oily chloramphenicol or ceftriaxone are often used because only a single dose is needed in most cases.


          Staphylococci and gram-negative bacilli are common infective agents in patients who have just had a neurosurgical procedure. Again, the choice of antibiotic depends on local patterns of infection: cefotaxime and ceftriaxone remain good choices in many situations, but ceftazidime is used when Pseudomonas aeruginosa is a problem, and intraventricular vancomycin is used for those patients with intraventricular shunts because of high rates of staphylococcal infection. In patients with intracerebral prosthetic material (metal plates, electrodes or implants, etc.) then sometimes chloramphenicol is the only antibiotic that will adequately cover infection by Staphylococcus aureus (cephalosporins and carbapenems are inadequate under these circumstances).


          Once the results of the CSF analysis are known along with the Gram-stain and culture, empiric therapy may be switched to therapy targeted to the specific causative organism and its sensitivities.


          
            	
              Neisseria meningitidis (Meningococcus) can usually be treated with a 7-day course of IV antibiotics:

              
                	Penicillin-sensitive -- penicillin G or ampicillin


                	Penicillin-resistant -- ceftriaxone or cefotaxime


                	Prophylaxis for close contacts (contact with oral secretions) -- rifampin 600 mg bid for 2 days (adults) or 10 mg/kg bid (children). Rifampin is not recommended in pregnancy and as such, these patients should be treated with single doses of ciprofloxacin, azithromycin, or ceftriaxone

              

            


            	
              Streptococcus pneumoniae (Pneumococcus) can usually be treated with a 2-week course of IV antibiotics:

              
                	Penicillin-sensitive -- penicillin G


                	Penicillin-intermediate -- ceftriaxone or cefotaxime


                	Penicillin-resistant -- ceftriaxone or cefotaxime + vancomycin

              

            


            	Listeria monocytogenes is treated with a 3-week course of IV ampicillin + gentamicin.


            	Gram negative bacilli -- ceftriaxone or cefotaxime


            	Pseudomonas aeruginosa -- ceftazidime


            	
              Staphylococcus aureus

              
                	Methicillin-sensitive -- nafcillin


                	Methicillin-resistant -- vancomycin

              

            


            	Streptococcus agalactiae -- penicillin G or ampicillin


            	Haemophilus influenzae -- ceftriaxone or cefotaxime

          


          


          Viral meningitis


          Patients diagnosed with mild viral meningitis may improve quickly enough to not require admission to a hospital, while others may be hospitalized for many more days for observation and supportive care. Overall, the illness is usually much less severe than bacterial meningitis.


          Unlike bacteria, viruses cannot be killed by antibiotics. Drugs such as acyclovir may be employed if herpes virus infection is either suspected or demonstrated.


          


          Fungal meningitis


          This form of meningitis is rare in otherwise healthy people but is a higher risk in those who have AIDS, other forms of immunodeficiency (an immune system that does not respond adequately to infections) and immunosuppression (immune system malfunction as a result of medical treatment). In AIDS, Cryptococcus neoformans is the most common cause of fungal meningitis; it requires Indian ink staining of the CSF sample for identification of this capsulated yeast. Fungal meningitis is treated with long courses of highly dosed antifungals.


          


          Complications


          In children there are several potential disabilities which result from damage to the nervous system. These include sensorineural hearing loss, epilepsy, diffuse brain swelling, hydrocephalus, cerebral vein thrombosis, intra cerebral bleeding and cerebral palsy. Acute neurological complications may lead to adverse consequences. In childhood acute bacterial meningitis deafness is the most common serious complication. Sensorineural hearing loss often develops during first few days of the illness as a result of inner ear dysfunction, but permanent deafness is rare and can be prevented by prompt treatment of meningitis.


          Those that contract the disease during the neonatal period and those infected by S. pneumoniae and gram negative bacilli are at greater risk of developing neurological, auditory, or intellectual impairments or functionally important behaviour or learning disorders which can manifest as poor school performance.


          In adults central nervous system complications include brain infarction, brain swelling, hydrocephalus, intracerebral bleeding; systemic complications are dominated by septic shock, adult respiratory distress syndrome and disseminated intravascular coagulation. Those who have underlying predisposing conditions e.g. head injury may develop recurrent meningitis. Case-fatality ratio is highest for gram-negative etiology and lowest for meningitis caused by H. influenzae (also a gram negative bacilli). Fatal outcome in patients over 60 years of age is more likely to be from systemic complications e.g. pneumonia, sepsis, cardio-respiratory failure; however in younger individuals it is usually associated with neurological complications. Age more than 60, low Glasgow coma scale at presentation and seizure within 24 hours increase the risk of death among community acquired meningitis.


          


          Prevention


          


          Immunization


          Vaccinations against Haemophilus influenzae ( Hib) have decreased early childhood meningitis significantly.


          Vaccines against type A and C Neisseria meningitidis, the kind that causes most disease in preschool children and teenagers in the United States, have also been around for a while. Type A is also prevalent in sub-Sahara Africa and W135 outbreaks have affected those on the Hajj pilgrimage to Mecca. Immunisation with the ACW135Y vaccine against four strains is now a visa requirement for taking part in the Hajj.


          Vaccines against type B Neisseria meningitidis are much harder to produce, as its capsule is very weakly immunogenic masking its antigenic proteins. There is also a risk of autoimmune response, and the porA and porB proteins on Type B resemble neuronal molecules. A vaccine called MeNZB for a specific strain of type B Neisseria meningitidis prevalent in New Zealand has completed trials and is being given to many people in the country under the age of 20 free of charge. There is also a vaccine, MenBVac, for the specific strain of type B meningoccocal disease prevalent in Norway, and another specific vaccine for the strain prevalent in Cuba. According to reports released in May 2008, Novartis is in the advanced stages of testing a general meningococcus type B vaccine.


          Pneumococcal polysaccharide vaccine against Streptococcus pneumoniae is recommended for all people 65 years of age or older. Pneumococcal conjugate vaccine is recommended for all newborns starting at 6 weeks - 2 months, American Academy of Pediatrics (AAP) recommendations.


          Mumps vaccination has led to a sharp decline in mumps virus associated meningitis, which prior to vaccination occurred in 15% of all cases of mumps.


          According to reports released in May 2008, Novartis is in the advanced stages of testing a general meningococcus type B vaccine.


          


          Prophylaxis


          In cases of meningococcal meningitis, prophylactic treatment of close relatives with antibiotics (e.g. rifampicin, ciprofloxacin or ceftriaxone) may reduce the risk of further cases.


          


          Epidemiology
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          Meningitis can affect anyone in any age group, from the newborn to the elderly.


          The "Meningitis Belt" is an area in sub-Saharan Africa which stretches from Senegal in the west to Ethiopia in the east in which large epidemics of meningococcal meningitis occur (this largely coincides with the Sahel region). It contains an estimated total population of 300 million people. The largest epidemic outbreak was in 1996, when over 250,000 cases occurred and 25,000 people died as a consequence of the disease.


          


          History


          Meningitis was first described in the 1020s in Avicenna's The Canon of Medicine, and again more accurately by Avenzoar of al-Andalus in the 12th century. Symptoms of the disease were also noted in 1805 by the Swiss Gabinetto Vieusseux (a scientific-literary association) during an outbreak in Geneva, Switzerland. In 1887, Dr. Anton Weichselbaum (1845-1920) of Vienna became the first to isolate the specific germ, meningococcus.


          In the 19th century, meningitis was a scourge of the Japanese imperial family, playing the largest role in the horrendous pre-maturity mortality rate the family endured. In the mid-1800s, only the Emperor Kōmei and two of his siblings reached maturity out of fifteen total children surviving birth. Kōmei's son, the Emperor Meiji, was one of two survivors out of Kōmei's six children, including an elder brother of Meiji who would have taken the throne had he lived to maturity. Five of Meiji's 15 children survived, including only his third son, Emperor Taishō, who was feeble-minded, perhaps as a result of having contracted meningitis himself. By Emperor Hirohito's generation the family was receiving modern medical attention. As the focal point of tradition in Japan, during the Tokugawa Shogunate the family was denied modern "Dutch" medical treatment then in use among the upper caste; despite extensive modernization during the Meiji Restoration the Emperor insisted on traditional medical care for his children.
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          In the female reproductive system, the menstrual cycle is a recurring cycle of physiologic changes that occurs in reproductive-age females. Overt menstruation (where there is blood flow from the vagina) occurs primarily in humans and close evolutionary relatives such as chimpanzees. The females of other species of placental mammal have estrous cycles, in which the endometrium is completely reabsorbed by the animal (covert menstruation) at the end of its reproductive cycle. This article concentrates on the menstrual cycle as it occurs in human beings.


          The menstrual cycle is under the control of the hormone system and is necessary for reproduction. Menstrual cycles are counted from the first day of menstrual flow, because the onset of menstruation corresponds closely with the hormonal cycle. The menstrual cycle may be divided into several phases, and the length of each phase varies from woman to woman and cycle to cycle. Average values are shown below:


          
            
              	Name of phase

              	Days
            


            
              	menstrual phase

              	14
            


            
              	follicular phase (also known as proliferative phase)

              	513
            


            
              	ovulation (not a phase, but an event dividing phases)

              	14
            


            
              	luteal phase (also known as secretory phase)

              	1526
            


            
              	ischemic phase (some sources group this with secretory phase)

              	2728
            

          


          During the follicular phase the lining of the uterus thickens, stimulated by gradually increasing amounts of estrogen. Follicles in the ovary begin developing under the influence of a complex interplay of hormones, and after several days one or occasionally two follicles become dominant (non-dominant follicles atrophy and die). The dominant follicle releases an ovum or egg in an event called ovulation. (An egg that is fertilized by a spermatozoon will become a zygote, taking one to two weeks to travel down the fallopian tubes to the uterus. If the egg is not fertilized within about a day of ovulation, it will die and be absorbed by the woman's body.) After ovulation the remains of the dominant follicle in the ovary become a corpus luteum; this body has a primary function of producing large amounts of progesterone. Under the influence of progesterone, the endometrium (uterine lining) changes to prepare for potential implantation of an embryo to establish a pregnancy. If implantation does not occur within approximately two weeks, the corpus luteum will die, causing sharp drops in levels of both progesterone and estrogen. These hormone drops cause the uterus to shed its lining in a process termed menstruation.


          


          Terminology


          A woman's first menstruation is termed menarche, and is one of the later stages of puberty in girls. The average age of menarche in humans is 12 years, but is normal anywhere between ages 8 and 16. Factors such as heredity, diet and overall health can accelerate or delay menarche. The cessation of menstrual cycles at the end of a woman's reproductive life is termed menopause. The average age of menopause in women is 51 years, with anywhere between 40 and 58 being common. Menopause before age 35 is considered premature. The age of menopause is largely a result of genetics; however, illnesses, certain surgeries, or medical treatments may cause menopause to occur earlier.


          The length of a woman's menstrual cycle will typically vary, with some shorter cycles and some longer cycles. A woman who experiences variations of less than eight days between her longest cycles and shortest cycles is considered to have regular menstrual cycles. It is unusual for a woman to experience cycle length variations of less than four days. Length variation between eight and 20 days is considered moderately irregular. Variation of 21 days or more between a woman's shortest and longest cycle lengths is considered very irregular (see cycle abnormalities).


          It is important to do a breast exam during the same time of the cycle as opposed to the same time of the month given that most women do not have cycles that correspond exactly with the calendar month and the breast architecture fluctuates considerably given the phase of the menstrual cycle.


          


          Phases of the menstrual cycle


          


          Menstruation


          Menstruation is also called menstrual bleeding, menses, a period or catamenia. The flow of menses normally serves as a sign that a woman has not become pregnant. (However, this cannot be taken as certainty, as sometimes there is some flow of blood in early pregnancy.) During the reproductive years, failure to menstruate may provide the first indication to a woman that she may have become pregnant.


          Eumenorrhea denotes normal, regular menstruation that lasts for a few days (usually 3 to 5 days, but anywhere from 2 to 7 days is considered normal). The average blood loss during menstruation is 35 millilitres with 1080 ml considered normal; many women also notice shedding of the endometrium lining that appears as tissue mixed with the blood. An enzyme called plasmin  contained in the endometrium  tends to inhibit the blood from clotting. Because of this blood loss, women have higher dietary requirements for iron than do males to prevent iron deficiency. Many women experience uterine cramps during this time (severe cramps or other symptoms are called dysmenorrhea), as well as other premenstrual syndrome symptoms. A vast industry of sanitary products is marketed to women for use during their menstruation.


          


          Follicular phase


          Through the influence of a rise in follicle stimulating hormone (FSH), five to seven tertiary-stage ovarian follicles are recruited for entry into the next menstrual cycle. These follicles, that have been growing for the better part of a year in a process known as folliculogenesis, compete with each other for dominance. Under the influence of several hormones, all but one of these follicles will undergo atresia, while one (or occasionally two) dominant follicles will continue to maturity. As they mature, the follicles secrete increasing amounts of estradiol, an estrogen.


          The estrogens that follicles secrete initiate the formation of a new layer of endometrium in the uterus, histologically identified as the proliferative endometrium. The estrogen also stimulates crypts in the cervix to produce fertile cervical mucus, which may be noticed by women practicing fertility awareness.


          


          Ovulation


          
            [image: An ovary about to release an egg.]

            
              An ovary about to release an egg.
            

          


          When the egg has matured, it secretes enough estradiol to trigger the acute release of luteinizing hormone (LH). In the average cycle this LH surge starts around cycle day 12 and may last 48 hours. The release of LH matures the egg and weakens the wall of the follicle in the ovary. This process leads to ovulation: the release of the now mature ovum, the largest cell of the body (with a diameter of between 0.1 and 0.2 mm). Which of the two ovaries  left or right  ovulates appears essentially random; no known left/right co-ordination exists. The egg is swept into the fallopian tube by the fimbria - a fringe of tissue at the end of each fallopian tube. If fertilization occurs, it will happen in the fallopian tube.


          In some women, ovulation features a characteristic pain called mittelschmerz (German term meaning 'middle pain') which may last a few hours. The sudden change in hormones at the time of ovulation also causes light mid-cycle blood flow from the vagina of some women. An unfertilized egg will eventually disintegrate or dissolve.


          


          Luteal phase


          The corpus luteum is the solid body formed in the ovaries after the egg has been released into the fallopian tube which continues to grow and divide for a while. After ovulation, the residual follicle transforms into the corpus luteum under the support of the pituitary hormones. This corpus luteum will produce progesterone in addition to estrogens for approximately the next 2 weeks. Progesterone plays a vital role in converting the proliferative endometrium into a secretory lining receptive for implantation and supportive of the early pregnancy. It raises the body temperature by 0.25 C to 0.5 C (0.5 F to 1.0 F), thus women who record their basal body temperature on a daily basis will notice that they have entered the luteal phase. If fertilization of an egg has occurred, it will travel as an early blastocyst through the fallopian tube to the uterine cavity and implant itself 6 to 12 days after ovulation. Shortly after implantation, the growing embryo will signal its existence to the maternal system. One very early signal consists of human chorionic gonadotropin (hCG), a hormone that pregnancy tests can measure. This signal has an important role in maintaining the corpus luteum and enabling it to continue to produce progesterone. In the absence of a pregnancy and without hCG, the corpus luteum demises and inhibin and progesterone levels fall. This will set the stage for the next cycle. Progesterone withdrawal leads to menstrual shedding ( progesterone withdrawal bleeding), and falling inhibin levels allow FSH levels to rise to raise a new crop of follicles.


          


          The fertile window


          The length of the follicular phase  and consequently the length of the menstrual cycle  may vary widely. The luteal phase, however, almost always takes the same number of days for each woman: Some women have a luteal phase of 10 days, others 16 days, while the average is 14 days. Normal sperm life inside a woman ranges from 1-5 days, though a pregnancy resulting from sperm life of 8 days has been documented. The most fertile period (the time with the highest likelihood of pregnancy resulting from sexual intercourse) covers the time from some 5 days before ovulation until 12 days after ovulation. In an average 28 day cycle with a 14-day luteal phase, this corresponds to the second and the beginning of the third week of the cycle. Fertility awareness methods of birth control attempt to determine the precise time of ovulation in order to find the relatively fertile and the relatively infertile days in the cycle.


          People who have heard about the menstrual cycle and ovulation often mistakenly assume, for contraceptive purposes, that menstrual cycles regularly take 28 days, and that ovulation always occurs 14 days after beginning of the menses. This assumption may lead to unintended pregnancies. Note too that not every event of blood flow counts as a menstruation, and this can mislead people in their calculation of the fertile window.


          If a woman wants to conceive, the most fertile time occurs between 19 and 10 days prior to the expected menses. Many women use ovulation detection kits that detect the presence of the LH surge in the urine to indicate the most fertile time. Other ovulation detection systems rely on observation of one or more of the three primary fertility signs ( basal body temperature, cervical fluid, and cervical position).


          Among women living closely together, the onsets of menstruation may tend to synchronise somewhat. This McClintock effect was first described in 1971, and possibly explained by the action of pheromones in 1998. However, subsequent research has called this conclusion into question.


          


          Hormonal control


          Extreme intricacies regulate the menstrual cycle. For many years, researchers have argued over which regulatory system has ultimate control: the hypothalamus, the pituitary, or the ovary with its growing follicle; but all three systems have to interact. In any scenario, the growing follicle has a critical role: it matures the lining, provides the appropriate feedback to the hypothalamus and pituitary, and modifies the mucus changes at the cervix.


          


          Gonadal


          Two sex hormones play a role in the control of the menstrual cycle: estrogen and progesterone:


          
            	Estradiol peaks twice, during follicular growth and during the luteal phase.


            	Progesterone remains virtually absent prior to ovulation, but becomes critical in the luteal phase and during pregnancy. Many tests for ovulation check for the presence of progesterone.

          


          After ovulation the corpus luteum  which develops from the burst follicle and remains in the ovary  secretes both estradiol and progesterone. Only if pregnancy occurs do hormones appear in order to suspend the menstrual cycle, while production of estradiol and progesterone continues. Abnormal hormonal regulation leads to disturbance in the menstrual cycle.


          


          Hypothalamus and pituitary


          These sex hormones come under the influence of the pituitary gland, and both FSH and LH play necessary roles:


          
            	FSH stimulates immature follicles in the ovaries to grow.


            	LH triggers ovulation.

          


          The gonadotropin-releasing hormone of the hypothalamus controls the pituitary, yet both the pituitary and the hypothalamus receive feedback from the follicle.


          


          Cyclic effects upon nervous system


          Some women with neurological conditions experience increased activity of their conditions at about the same time every month. 80 percent of women with epilepsy have more seizures than usual in the phase of their cycle when progesterone declines and estrogen increases. This is called "catamenial epilepsy".


          Mice have been used as an experimental system to investigate possible mechanisms by which levels of sex steroid hormones might regulate nervous system function. During the part of the mouse estrous cycle when progesterone is highest, the level of nerve-cell GABA receptor subtype delta was high. Since these GABA receptors are inhibitory, nerve cells with more delta receptors are less likely to fire than cells with lower numbers of delta receptors. During the part of the mouse estrous cycle when estrogen levels are higher than progesterone levels, the number of delta receptors decrease, increasing nerve cell activity, in turn increasing anxiety and seizure susceptibility.


          


          Hidden ovulation


          Unlike almost all other species, the external physical changes of a human female near ovulation are very subtle. In contrast, other species often signal receptivity through heat, swellings, and/or changes in colour in the genital area. Humans are the only mammal to lack obvious, visible manifestations of ovulation, although some argue that the extended estrus period of the bonobo (reproductive-age females are in heat for 75% of their menstrual cycle) has a similar effect to the lack of a "heat" in human females.


          While women can be taught to recognize their own level of fertility ( fertility awareness), whether men can detect fertility in women is highly debated. On one hand, several small studies have found that fertile women (compared to women in infertile portions of the menstrual cycle or on hormonal contraception) appear more attractive. On the other hand, two small studies of monogamous couples found that women initiated sex significantly more frequently when fertile, but male-initiated sex occurred at a constant rate in all phases of the menstrual cycle.


          


          The ovary as an egg-bank


          Evidence suggests that eggs are formed from germ cells early in fetal life. The number is reduced to an estimated 400,000 to 450,000 immature ova residing in each ovary at puberty. The menstrual cycle, as a biologic event, allows for ovulation of one egg typically each month. Thus over her reproductive lifetime a woman will ovulate approximately 400 to 450 times. All the other eggs dissolve by a process called atresia. As a woman's total egg supply is formed in fetal life, to be ovulated decades later, it has been suggested that this long lifetime may make the chromatin of eggs more vulnerable to division problems, breakage, and mutation than the chromatin of sperm, which are produced continuously during a man's reproductive life.


          


          Cycle abnormalities


          


          Anovulation


          Apparently normal menstrual flow can occur without ovulation preceding it ( anovulatory cycle - "an-" meaning "absence of" +ovulation). In some women, follicular development may start but not be completed; nevertheless, estrogens will form and will stimulate the uterine lining. Anovulatory flow resulting from a very thick endometrium caused by prolonged, continued high estrogen levels is called estrogen breakthrough bleeding. Anovulatory bleeding triggered by a sudden drop in estrogen levels is called estrogen withdrawal bleeding.


          Anovulatory bleeding may occur on a regular basis, but more commonly happens with irregular frequency. Anovulatory flow commonly occurs prior to menopause (premenopause) or in women with polycystic ovary syndrome.


          Infrequent or irregular ovulation is called oligoovulation.


          


          Flow


          Sudden heavy flows or amounts in excess of 80 ml (hypermenorrhea or menorrhagia) are not normal.


          Very little flow (less than 10ml) is called hypomenorrhea.


          Prolonged flow (metrorrhagia, also meno-metrorrhagia) no longer shows a clear interval pattern. Dysfunctional uterine bleeding refers to hormonally caused flow abnormalities, typically anovulation.


          All bleeding abnormalities need medical attention; they may indicate hormone imbalances, uterine fibroids, or other problems. As pregnant patients may bleed, a pregnancy test forms part of the evaluation of abnormal flow.


          


          Cycle length


          The medical term for cycles with intervals of 21 days or fewer is polymenorrhea and, on the other hand, the term for cycles with intervals exceeding 35 days is oligomenorrhea (or amenorrhea if intervals exceed 180 days).


          Amenorrhea refers to a prolonged absence of menses during the reproductive years of a woman. For example, women with very low body fat, such as athletes, may cease to menstruate. Amenorrhea also occurs during pregnancy.


          


          Early menarche


          The condition precocious puberty has caused menstruation to occur in girls as young as eight months old.


          


          Contraception and menstruation


          


          Hormonal options


          Estrogens and progesterone-like hormones make up the main active ingredients of hormonal birth control methods such as the pill. Typically they cause regular monthly flow that roughly mimics a menstrual cycle in appearance, but suppresses ovulation. With most pills, a woman takes hormone pills for 21 days, followed by 7 days of non-functional placebo pills or no pills at all, then the cycle starts again. During the 7 placebo days, a withdrawal bleeding occurs; this differs from ordinary menstruation, and skipping the placebos and continuing with the next batch of hormone pills may suppress it. (There are two main versions of the pill: monophasic and triphasic. With triphasic pills, skipping placebos and continuing with the next month's dose can make a woman more likely to experience spotting or breakthrough bleeding.) In 2003, the U.S. Food and Drug Administration (FDA) approved low-dose monophasic birth control pills that induce withdrawal bleeding every 3 months. Yet another version of the pill is the Loestrin Fe, which has only a four-day placebo "week" (the placebos are actually iron supplements intended to replenish iron lost by uterine shedding); the other three placebos are replaced with active hormone pills. This system is intended to help shorten periods. Mircette contains several days of estrogen-only pills in addition to the usual combination estrogen/progestin pills, in the case of women who may have problems with low estrogen during the placebo days with other pills.


          Other types of hormonal birth control which affect menstruation include the vaginal Nuvaring and the transdermal patch (like the standard pill pack, active hormones are given for three weeks, followed by a one-week break to allow blood flow) and the injection (which can eliminate all flow as long as the injections are taken every twelve weeks, although spotting is a common side effect).


          


          Effects on menstruation


          All such methods are designed to regulate the monthly blood flow. Because of this, they are often chosen by females who wish to regulate the frequency and length of their period, often for basic convenience and especially when such factors are irregular and problematic on their own. Hormonal contraception has also been shown to improve menstrual symptoms such as cramping, heavy flow, and other bothersome physical and emotional issues related to periods.


          


          Control and flexibility


          Hormonal methods which are controlled by the user day-to-day, including pills, the ring, and the patch, need not always be used according to the standard cycle/calendar. Their use can be rescheduled and altered in various ways to postpone or skip periods when desired for reasons of convenience (e.g., traveling or scheduled gynecological exams), personal enjoyment (such as expected sexual encounters or events like a wedding or dance), or health (including very painful periods or sensitivity to hormone fluctuations). Similarly, abrupt cessation of use can induce a breakthrough period mid-cycle.


          


          Other contraceptive methods


          Most IUDs are not designed to affect menstruation or breakthrough bleeding, but may exacerbate cramps or the heaviness of the flow due to their placement within the uterus. The Mirena IUD releases a small continuous dosage of a progesterone-like hormone, which can sometimes cause menstruation to cease. Tubal sterilization alone will not affect menstruation, though the ablation option often performed at the same time will cause menstruation to cease. Hysterectomy will, of course, completely stop menstruation as it entails the removal of the uterus (and sometimes the ovaries, fallopian tubes, and cervix). Fertility awareness methods do not affect the period in and of themselves, but involve careful observation of various kinds, of which the timing of the period is an essential factor.


          


          Menstruation and the moon


          Traditional sources agree that the menstrual cycle is linked to the cycle of the moon. These sources generally indicate that women menstruate at the time of the new moon, and ovulate at the full moon. Although scientific evidence for this has been weak, the problem may be that most women today live in urban environments where the moon is no longer a significant contributor to nocturnal light. The fact that women who work on night shifts, where they are exposed to strong light at night, often experience menstrual irregularities, is just one example of how rhythms of light and darkness do influence hormonal physiology, including the menstrual cycle.


          The word "menstruation" is etymologically related to moon. The terms "menstruation" and "menses" come from the Latin mensis (month), which in turn relates to the Greek mene (moon) and to the roots of the English words month and moon  reflecting the fact that the moon also takes close to 28 days to revolve around the Earth (actually 27.32 days). The synodical lunar month, the period between two new moons (or full moons), is 29.53 days long.


          A 1975 book by Louise Lacey documented the experience of herself and 27 of her friends, who found that when they removed all artificial night lighting their menstrual cycles began to occur in rhythm with the lunar cycle. She dubbed the technique Lunaception. Later studies in both humans and animals have found that artificial light at night does influence the menstrual cycle in humans and the estrus cycle in mice (cycles are more regular in the absence of artificial light at night), though none have duplicated the synchronization of women's menstrual cycles with the lunar cycle. One author has suggested that sensitivity of women's cycles to nightlighting is caused by nutritional deficiencies of certain vitamins and minerals.


          Some have suggested that the fact that other animals' menstrual cycles appear to be greatly different from lunar cycles is evidence that the average length of humans' cycle is most likely a coincidence.


          


          Menstrual cycles in other mammals


          Females of most species advertise ovulation to males with visual cues and behavioural cues, pheromones, or both (humans are a species that does not). This period of advertised fertility is known as estrus or heat. However, in animals with menstrual cycles, females can be sexually active at any time in their cycle, even when they are not in heat. Great apes' cycles vary in length from an average of 29 days in orangutans to an average of 37 days in chimpanzees.


          By contrast, in species that have estrous cycles rather than menstrual cycles, females are only receptive to copulation while they are in heat (dolphins are an exception). The other significant difference is that in an estrous cycle, if no fertilization takes place, the uterus reabsorbs the endometrium: no menstrual blood flow occurs. Some animals, such as domestic cats and dogs, experience small amounts of bleeding while in heat. This phase of the estrous cycle corresponds most closely to the follicular phase of the menstrual cycle and should not be confused with menstruation.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Lamiales

                  


                  
                    	Family:

                    	Lamiaceae

                  


                  
                    	Genus:

                    	Mentha

                    L.
                  

                

              
            


            
              	Species
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          Mentha (mint) is a genus of about 25 species (and many hundreds of varieties) of flowering plants in the family Lamiaceae (Mint Family). Species within Mentha have a subcosmopolitan distribution across Europe, Africa, Asia, Australia, and North America. Several mint hybrids commonly occur.


          Mints are aromatic, almost exclusively perennial, rarely annual, herbs. They have wide-spreading underground rhizomes and erect, branched stems. The leaves are arranged in opposite pairs, from simple oblong to lanceolate, often downy, and with a serrated margin. Leaf colors range from dark green and gray-green to purple, blue and sometimes pale yellow. The flowers are produced in clusters ('verticils') on an erect spike, white to purple, the corolla two-lipped with four subequal lobes, the upper lobe usually the largest. The fruit is a small dry capsule containing one to four seeds.


          While the species that make up the Mentha genus are widely distributed and can be found in many environments, many grow best in wet environments and moist soils. Mints will grow 10120cm tall and can spread over an indeterminate sized area. Due to the tendency to spread unchecked, mints are considered invasive.


          


          Species


          This covers a selection of what are considered to be pure species of mints. As with all classifications of plants, this list can go out of date at a moment's notice. Listed here are accepted species names and common names (where available). Synonyms, along with cultivars and varieties (where available), are listed under the species.


          
            
              	
                
                  	Mentha aquatica  Water mint, or Marsh mint


                  	Mentha arvensis  Corn Mint, Wild Mint, Japanese Peppermint, Field Mint


                  	Mentha asiatica - Asian Mint


                  	Mentha australis - Australian mint


                  	Mentha canadensis


                  	Mentha cervina - Hart's Pennyroyal


                  	Mentha citrata  Bergamot mint


                  	Mentha crispata - Wrinkled-leaf mint


                  	Mentha cunninghamia


                  	Mentha dahurica - Dahurian Thyme


                  	Mentha diemenica - Slender mint


                  	Mentha gattefossei


                  	Mentha grandiflora

                

              

              	
                
                  	Mentha haplocalyx


                  	Mentha japonica


                  	Mentha kopetdaghensis


                  	Mentha laxiflora - Forest mint


                  	Mentha longifolia - Horse Mint


                  	Mentha nemorosa - large apple mint, foxtail mint, hairy mint, woolly mint, Cuban mint


                  	Mentha pulegium  Pennyroyal


                  	Mentha requienii  Corsican mint


                  	Mentha sachalinensis - Garden mint


                  	Mentha satureioides - Native Pennyroyal


                  	Mentha spicata  Spearmint, Curly mint


                  	Mentha suaveolens  Apple mint, Pineapple mint (a variegated cultivar of Apple mint)


                  	Mentha vagans - Gray mint

                

              
            

          


          


          Selected hybrids


          The mint family has a large grouping of recognized hybrids. As with all classifications of plants, this list can go out of date at a moment's notice. Synonyms, along with cultivars and varieties where available, are included within the specific species.


          
            
              	
                
                  	Mentha  gracilis - Ginger Mint


                  	Mentha  piperita  Peppermint


                  	Mentha  rotundifolia (M. longifolia  M. suaveolens) - False Apple-mint


                  	Mentha  smithiana (M. aquatica  M. arvensis  M. spicata) - Red Raripila Mint


                  	Mentha  villosa (M. spicata  M. suaveolens; syn. M. cordifolia) - Apple-mint


                  	Mentha  villosonervata (M. longifolia  M. spicata) - Sharp-toothed Mint

                

              
            

          


          


          Cultivation
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              Mentha x gracilis and M. rotundifolia. The steel ring is to control the spread of the plant.
            

          


          All mints prefer, and thrive, in cool, moist spots in partial shade. In general, mints tolerate a wide range of conditions, and can also be grown in full sun.


          They are fast growing, extending their reach along surfaces through a network of runners. Due to their speedy growth, one plant of each desired mint, along with a little care, will provide more than enough mint for home use. Some mint species are more invasive than others. Even with the less invasive mints, care should be taken when mixing any mint with any other plants, lest the mint take over. To control mints in an open environment, mints should be planted in deep, bottomless containers sunk in the ground, or planted above ground in tubs and barrels.


          Some mints can be propagated by seed. Growth from seed can be an unreliable method for raising mint for two reasons: mint seeds are highly variable, one might not end up with what one presupposed was planted; some mint varieties are sterile. It is more effective to take and plant cuttings from the runners of healthy mints.


          The most common and popular mints for cultivation are peppermint (Mentha  piperita), spearmint (Mentha spicata), and (more recently) apple mint (Mentha suaveolens).


          Mints are supposed to make good companion plants, repelling pest insects and attracting beneficial ones.


          Harvesting of mint leaves can be done at anytime. Fresh mint leaves should be used immediately or stored up to a couple of days in plastic bags within a refrigerator. Optionally, mint can be frozen in ice cube trays. Dried mint leaves should be stored in an airtight container placed in a cool, dark, dry area.


          


          Uses


          


          Culinary
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              A jar of mint jelly. Mint jelly is a traditional condiment served with lamb dishes.
            

          


          The leaf, fresh or dried, is the culinary source of mint. Fresh mint is usually preferred over dried mint when storage of the mint is not a problem. The leaves have a pleasant warm, fresh, aromatic, sweet flavor with a cool aftertaste. Mint leaves are used in teas, beverages, jellies, syrups, candies, and ice creams. In Middle Eastern cuisine mint is used on lamb dishes. In British cuisine, mint sauce is popular with lamb. Indian called pudina.


          Mint is a necessary ingredient in Touareg tea, a popular tea in northern African and Arab countries.


          Alcoholic drinks sometimes feature flavor of mint, namely the Mint Julep and the Mojito. Crme de menthe is a mint-flavored liqueur used in drinks such as the grasshopper.


          Mint essential oil and menthol are extensively used as flavorings in breath fresheners, drinks, antiseptic mouth rinses, toothpaste, chewing gum, desserts, and candies; see mint (candy) and mint chocolate. The substances that give the mints their characteristic aromas and flavours are menthol (the main aroma of Peppermint, and Japanese Peppermint) and pulegone (in Pennyroyal and Corsican Mint). The compound primarily responsible for the aroma and flavor of spearmint is R- carvone.


          Methyl salicylate, commonly called "oil of wintergreen", is often used as a mint flavoring for foods and candies due to its mint-like flavor.


          Mints are used as food plants by the larvae of some Lepidoptera species including Buff Ermine.


          


          Medicinal and cosmetic


          Mint was originally used as a medicinal herb to treat stomach ache and chest pains. To cure stomach aches, put dried mint leaves in boiling water, then, when it cools drink it. This tea is called monstranzo. During the Middle Ages, powdered mint leaves were used to whiten teeth. Mint tea is a strong diuretic. Mint also aids digestion.


          Menthol from mint essential oil (40-90%) is an ingredient of many cosmetics and some perfumes. Menthol and mint essential oil are also much used in medicine as a component of many drugs, and are very popular in aromatherapy.


          A common use is as an antipruritic, especially in insect bite treatments (often along with camphor).


          Menthol is also used in cigarettes as an additive, because it blocks out the bitter taste of tobacco and soothes the throat.


          Many people also believe the strong, sharp flavor and scent of Mint can be used as a mild decongestant for illnesses such as the common cold.


          In Rome, Pliny recommended that a wreath of mint was a good thing for students to wear since it was thought to "exhilarate their minds". Some modern research suggests that he was right.


          


          Insecticides


          Mint leaves are often used by many campers to repel mosquitoes. It is also said that extracts from mint leaves have a particular mosquito-killing capability.


          Mint oil is also used as an environmentally-friendly insecticide for its ability to kill some common pests like wasps, hornets, ants and cockroaches.


          


          Diseases


          


          Origin and usage of the word mint


          Mint descends from the Latin word mentha, which is rooted in the Greek word minthe, mentioned in Greek mythology as Minthe, a nymph who was transformed into a mint plant. The word itself probably derives from a now extinct pre-Greek language, see Pre-Greek substrate.


          Mint leaves, without a qualifier like peppermint or apple mint, generally refers to spearmint leaves.


          In Central and South America, mint is known as hierbabuena (literally, "good herb"). In Lusophone countries, especially in Brazil, mint species are popularly known as " Hortel". In the Hindi and Urdu languages it is called Pudeena.


          The taxonomic family Lamiaceae is known as the mint family. It includes many other aromatic herbs, including most of the more common cooking herbs, including basil, rosemary, sage, oregano and catnip.


          As an English colloquial term, any small mint-flavored confectionery item can be called a mint.


          In common usage, several other plants with fragrant leaves may be erroneously called a mint. Vietnamese Mint, commonly used in Southeast Asian cuisine, is not a member of the mint family (taxonomic family Lamiaceae).
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              	IUPAC name

              	(1R,2S,5R)-2-isopropyl- 5-methylcyclohexanol
            


            
              	Other names

              	3-p-Menthanol,

              Hexahydrothymol,

              Menthomenthol,

              peppermint camphor
            


            
              	Identifiers
            


            
              	CAS number

              	[89-78-1]
            


            
              	RTECS number

              	OT0350000, racemic
            


            
              	SMILES

              	
                
                  
                    
                  


                  
                    CC1CCC(C(C1)O)C(C)C
                  

                

              
            


            
              	Properties
            


            
              	Molecular formula

              	C10H20O
            


            
              	Molar mass

              	156.27gmol1
            


            
              	Appearance

              	White or colorless

              crystalline solid
            


            
              	Density

              	0.890gcm3, solid

              (racemic or ()-isomer)
            


            
              	Melting point

              	
                3638 C (311K), racemic

                4245 C (318K), ()-form ()

                35-33-31 C, ()-isomer

              
            


            
              	Boiling point

              	
                212 C (485K)

              
            


            
              	Solubility in water

              	Slightly soluble, ()-isomer
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	MSDS

              	External MSDS
            


            
              	Main hazards

              	Irritant, flammable
            


            
              	R-phrases

              	R37/38, R41
            


            
              	S-phrases

              	S26, S36
            


            
              	Flash point

              	93 C
            


            
              	Related compounds
            


            
              	Related alcohols

              	Cyclohexanol, Pulegol,

              Dihydrocarveol, Piperitol
            


            
              	Related compounds

              	Menthone, Menthene,

              Thymol, p- Cymene,

              Citronellal
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox references
            

          


          Menthol is an organic compound made synthetically or obtained from peppermint or other mint oils. It is a waxy, crystalline substance, clear or white in colour, which is solid at room temperature and melts slightly above. The main form of menthol occurring in nature is (-)-menthol, which is assigned the (1R,2S,5R) configuration. Menthol has local anesthetic and counterirritant qualities, and it is widely used to relieve minor throat irritation.


          


          Structure


          Natural menthol exists as one pure enantiomer, nearly always the (1R,2S,5R) form (bottom left of diagram below). The other seven stereoisomers are:


          [image: Menthol chair conformation]


          In the ground state all three bulky groups in the chair are equatorial, making (-)-menthol and its enantiomer the most stable two isomers out of the eight.


          There are two crystal forms for racemic menthol; these have melting points of 28C and 38C. Pure (-)-menthol has four crystal forms, of which the most stable is the  form, the familiar broad needles.


          


          Biological properties


          Menthol's ability to chemically trigger the cold-sensitive TRPM8 receptors in the skin is responsible for the well known cooling sensation that it provokes when inhaled, eaten, or applied to the skin. Menthol does not cause an actual drop in temperature. In this sense it is similar to capsaicin, the chemical responsible for the spiciness of hot peppers (which stimulates heat sensors, also without causing an actual rise in temperature).


          


          Occurrence


          Mentha arvensis is the primary species of mint used to make natural menthol crystals and natural menthol flakes. This species is primarily grown in the Uttar Pradesh region in India.


          (-)-Menthol (also called l-menthol or (1R,2S,5R)-menthol) occurs naturally in peppermint oil (along with a little menthone, the ester menthyl acetate and other compounds), obtained from mentha x piperita. Japanese menthol also contains a small percentage of the 1- epimer, (+)-neomenthol.


          


          Production


          As with many widely-used natural products, the demand for menthol greatly exceeds the supply from natural sources. Menthol is manufactured as a single enantiomer (94% ee) by Takasago International Co. on a scale of 400,000 tonnes per year. The process involves an asymmetric synthesis developed by a team led by Ryoji Noyori:


          
            


          
            [image: ][image: About this image]
          


          The process begins by forming an allylic amine from myrcene, which undergoes asymmetric isomerisation in the presence of a BINAP rhodium complex to give (after hydrolysis) enantiomerically pure R- citronellal. This is cyclised by a carbonyl-ene-reaction initiated by zinc bromide to isopulegol which is then hydrogenated to give pure (1R,2S,5R)-menthol.


          Racemic menthol can be prepared simply by hydrogenation of thymol, and menthol is also formed by hydrogenation of pulegone.


          


          Applications


          Menthol is included in many products for a variety of reasons. These include:


          
            	In non-prescription products for short-term relief of minor sore throat and minor mouth or throat irritation

              
                	Examples: lip balms and cough medicines

              

            


            	As an antipruritic to reduce itching


            	As a topical analgesic to relieve minor aches and pains such as muscle cramps, sprains, headaches and similar conditions, alone or combined with chemicals like camphor or capsaicin. In Europe it tends to appear as a gel or a cream, while in the US patches and body sleeves are very frequently used

              
                	Examples: Tiger Balm, or IcyHot patches or knee/elbow sleeves

              

            


            	In decongestants for chest and sinuses (cream, patch or nose inhaler)

              
                	Examples: Vicks Vaporub

              

            


            	In certain medications used to treat sunburns, as it provides a cooling sensation (then often associated with aloe)


            	As an additive in certain cigarette brands, for flavor, to reduce the throat and sinus irritation caused by smoking and arguably to reduce the bad-breath smokers experience and possibly improve the smell of second-hand smoke.


            	Commonly used in oral hygiene products and bad-breath remedies like mouthwash, toothpaste, mouth and tongue-spray, and more generally as a food flavor agent; e.g. in chewing-gum, candy


            	In a soda as well as in a syrup to be mixed with water to obtain a very low alcohol drink or (brand Ricqls in France). The syrup is/was also used to alleviate nausea, in particular motion sickness, by pouring a few drops on a lump of sugar.


            	As a pesticide against tracheal mites of honey bees


            	In perfumery, menthol is used to prepare menthyl esters to emphasize floral notes (especially rose)


            	In first aid products such as "mineral ice" to produce a cooling effect as a substitute for real ice in the absence of water or electricity (Pouch, Body patch/sleeve or cream)


            	In various patches ranging from fever-reducing patches applied to children's foreheads to "foot patches" to relieve numerous ailments (the latter being much more frequent and elaborate in Asia, especially Japan: some varieties use "functional protrusions", or small bumps to massage ones feet as well as soothing them and cooling them down)


            	In some beauty products such as hair-conditioners, based on natural ingredients (e.g. St. Ives)

          


          Currently no reported nutrient or herb interactions involve menthol. It is used in Eastern medicine to treat indigestion, nausea, sore throat, diarrhea, colds, and headaches. (-)-Menthol has low toxicity: Oral (rat) LD50: 3300mgkg1; Skin (rabbit) LD50: 15800mgkg1).


          In organic chemistry, menthol is used as a chiral auxiliary in asymmetric synthesis. For example, sulfinate esters made from sulfinyl chlorides and menthol can be used to make enantiomerically pure sulfoxides by reaction with organolithium reagents or Grignard reagents. Menthol is also used for classical resolution of chiral carboxylic acids, via the menthyl esters.


          


          Reactions


          Menthol reacts in many ways like a normal secondary alcohol. It is oxidised to menthone by oxidising agents such as chromic acid or dichromate, though under some conditions the oxidation can go further and break open the ring. Menthol is easily dehydrated to give mainly 3-menthene, by the action of 2% sulfuric acid. PCl5 gives menthyl chloride.


          [image: Reactions of menthol]


          


          History


          There is evidence that menthol has been known in Japan for more than 2000 years, but in the West it was not isolated until 1771, by Hieronymous David Gaubius. Early characterizations were done by Oppenheim, Beckett, Moriya, and Atkinson.


          
            Retrieved from " http://en.wikipedia.org/wiki/Menthol"
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          Mercantilism is an economic theory that the prosperity of a nation depends upon its capital, and that the volume of the world economy and international trade is unchangeable. Government economic policy based on these ideas is also sometimes called mercantilism, but is more properly known as the mercantile system. Some scholars conceive the mercantile system as a subset of, or synonymous with, the early stages of capitalism, while others consider mercantilism to be a distinct economic system.


          Economic assets, or capital, are represented by bullion (gold, silver, and trade value) held by the state, which is best increased through a positive balance of trade with other nations (exports minus imports). Mercantilism suggests that the ruling government should advance these goals by playing a protectionist role in the economy, by encouraging exports and discouraging imports, especially through the use of tariffs.


          Though traces of mercantilism can be found in the Roman Empire, mercantilism was established during the early modern period, from the 16th to the 18th centuries, a period which also included the emergence of the nation-state. This led to some of the first instances of significant government intervention and control over market economies, and it was during this period that much of the modern capitalist system was established. Internationally, mercantilism encouraged the many European wars of the period, and fueled European imperialism, as the European powers fought over "available" markets.


          Criticism of mercantilism began to increase in the late 18th century, as the arguments of Adam Smith and the other classical economists won favour in the British Empire (among such advocates as Richard Cobden) and to a lesser degree in the rest of Europe (with the notable exception of Germany where the Historical school of economics was favored throughout the 19th and early 20th century). Some have said that America chose not to adhere to classical economics, preferring a form of neo-mercantilism embodied by the " American School," but in 1792 Alexander Hamilton, basing his policies on his study of Adam Smith, established a gold standard designed to conform to that of Britain to promote international trade. America drifted from the gold standard a number of times prior to the Great Depression, but always returned to the Hamilton gold standard. The Great Depression influenced American government to return to neo-mercantilism imposing high protectionist tariffs and suspending private ownership of gold. Finally, during the New Deal, the currency was devalued based on the governments new neo-mercantilist leaning. Today, mercantilism has seen a resurgence in economic theories that focus on the trade surplus and deficit as determinants of monetary value, but mercantilism as a whole is rejected by many economists. However, elements of mercantilism are still accepted by some economists, including Ravi Batra, Pat Choate, Eammon Fingleton, and journalist Michael Lind.


          


          History


          


          Some economic historians (like Peter Temin) argue that the economy of the Early Roman Empire was a market economy and one of the most advanced agricultural economies to have existed (in terms of productivity, urbanization and development of capital markets), comparable to the most advanced economies of the world before the Industrial Revolution, namely the economies of 18th century England and 17th century Netherlands. There were markets for every type of good, for land, for cargo ships; there was even an insurance market.


          Early free markets were also present in the Caliphate, where an early market economy and early form of the mercantile system was developed between the 8th-12th centuries, which some refer to as " Islamic capitalism". A vigorous monetary economy was created on the basis of the expanding levels of circulation of a stable high-value currency (the dinar) and the integration of monetary areas that were previously independent. Innovative new business techniques and forms of business organisation were introduced, which included trading companies, bills of exchange, contracts, long-distance trade, big businesses, partnerships (mufawada in Arabic) such as limited partnerships (mudaraba), and the concepts of credit, profit, capital (al-mal) and capital accumulation (nama al-mal). Many of these early mercantile concepts were adopted and further advanced in medieval Europe from the 13th century onwards.


          Many European economists between 1500 and 1750 are today generally considered mercantilists; however, these economists did not see themselves as contributing to a single economic ideology. The bulk of what is commonly called "mercantilist literature" appeared in the 1620s in Great Britain. However, the term was coined by the French writer Victor de Riqueti, marquis de Mirabeau in 1763 in his Philosophie Rurale, although the French form of mercantilism was called Colbertism after 1600s French finance minister Jean-Baptiste Colbert. Perhaps the last major mercantilist work was James Steuarts Principles of Political Oeconomy published in 1767. Adam Smith, who was critical of the idea, was the first person to organize formally most of the contributions of mercantilists into what he called "the mercantile system" in his 1776 book The Wealth of Nations. Smith saw English merchant Thomas Mun (1571-1641) as a major creator of the mercantile system, especially in his posthumously published Treasure by Forraign Trade (1664), which Smith considered the archetype of manifesto of the movement.
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          Beyond England, Italy, France, and Spain had noted writers who had mercantilist themes in their work, indeed the earliest examples of mercantilism are from outside of England: in Italy, Giovanni Botero (1544-1617) and Antonio Serra (1580-?), in France, Colbert and some other precursors to the physiocrats, in Spain, the School of Salamanca writers Francisco de Vitoria (1480 or 1483  1546), Domingo de Soto (1494-1560), Martin de Azpilcueta (1491 - 1586), and Luis de Molina (1535-1600). Themes also existed in writers from the German historical school from List, as well as followers of the "American system" and British "free-trade imperialism," thus stretching the system into the nineteenth century. However, many British writers, including Mun and Misselden, were merchants, while many of the writers from other countries were public officials. Beyond mercantilism as a way of understanding the wealth and power of nations, Mun and Misselden are noted for their viewpoints on a wide range of economic matters.


          


          Mun and Misselden


          Much of Mun and Misselden's writings are a result of the discussion about the depression England was in at the time, starting in the early 1620s. English merchant Gerard de Malynes argued that the depression was due to weakening terms of trade for English goods due to a conspiracy by foreign money speculators (especially Dutch and Jewish) to lower the value of English Money. de Malynes saw speculation as a moral evil, and wrote about it in his 1601 pamphlet, "The Canker of England's Commonwealth". Mun, who chaired a Privy Council committee which sought a solution to the crisis, felt along with Misselden that the weakening terms of trade was due to a negative balance of trade between England and other countries since the beginning of the Thirty Years War. Beyond questions of validity of Mun's and Misselden's arguments, Swedish historian of economics Lars Magnusson emphasizes the importance of aspects of their arguments on future thinkers such as Josiah Child, Charles Davenant, Nicholas Barbon, Sir Dudley North, John Martyn, and William Petty. Magnusson traces the importance of Mun and Misselden to their belief in the role of supply and demand for bullion on balance of payments as a cause of depression, and of their emphasis on amoral self-interested agents rather than looking at economic matters as moral questions. This meant that Mun and Misselden were able to introduce the Baconian scientific method of Francis Bacon to the area of economics, and thus base their work on empiricism in a much stronger way than those who more tightly tied economics with morality.


          


          Theory


          Mercantilism as a whole cannot be considered a unified theory of economics because mercantilism has traditionally been driven more by the political and commercial interests of the State and security concerns than by abstract ideas. There were no mercantilist writers presenting an overarching scheme for the ideal economy, as Adam Smith would later do for classical (laissez-faire) economics. Rather, each mercantilist writer tended to focus on a single area of the economy. Only later did non-mercantilist scholars integrate these "diverse" ideas into what they called mercantilism. Some scholars thus reject the idea of mercantilism completely, arguing that it gives "a false unity to disparate events". Smith saw the mercantile system as an enormous conspiracy by manufacturers and merchants against consumers, a view that has led some authors, especially Robert E. Ekelund and Robert D. Tollison to call mercantilism "a rent-seeking society". To a certain extent, mercantilist doctrine itself made a general theory of economics impossible. Mercantilists viewed the economic system as a zero-sum game, in which any gain by one party required a loss by another. Thus, any system of policies that benefited one group would by definition harm the other, and there was no possibility of economics being used to maximize the "commonwealth", or common good. Mercantilists' writings were also generally created to rationalize particular practices rather than as investigations into the best policies.


          Mercantilist domestic policy was more fragmented than its trade policy. While Adam Smith portrayed mercantilism as supportive of strict controls over the economy, many mercantilists disagreed. The early modern era was one of letters patent and government-imposed monopolies; some mercantilists supported these, but others acknowledged the corruption and inefficiency of such systems. Many mercantilists also realized that the inevitable results of quotas and price ceilings were black markets. One notion mercantilists widely agreed upon was the need for economic oppression of the working population; laborers and farmers were to live at the "margins of subsistence". The goal was to maximize production, with no concern for consumption. Extra money, free time, or education for the " lower classes" was seen to inevitably lead to vice and laziness, and would result in harm to the economy.


          Scholars are divided on why mercantilism was the dominant economic ideology for two and a half centuries. One group, represented by Jacob Viner, argues that mercantilism was simply a straightforward, common-sense system whose logical fallacies could not be discovered by the people of the time, as they simply lacked the required analytical tools. The second school, supported by scholars such as Robert B. Ekelund, contends that mercantilism was not a mistake, but rather the best possible system for those who developed it. This school argues that mercantilist policies were developed and enforced by rent-seeking merchants and governments. Merchants benefited greatly from the enforced monopolies, bans on foreign competition, and poverty of the workers. Governments benefited from the high tariffs and payments from the merchants. Whereas later economic ideas were often developed by academics and philosophers, almost all mercantilist writers were merchants or government officials.


          Mercantilism developed at a time when the European economy was in transition. Isolated feudal estates were being replaced by centralized nation-states as the focus of power. Technological changes in shipping and the growth of urban centers led to a rapid increase in international trade. Mercantilism focused on how this trade could best aid the states. Another important change was the introduction of double-entry bookkeeping and modern accounting. This accounting made extremely clear the inflow and outflow of trade, contributing to the close scrutiny given to the balance of trade. Of course, the impact of the discovery of America cannot be ignored. New markets and new mines propelled foreign trade to previously inconceivable heights. The latter led to the great upward movement in prices and an increase in the volume of merchant activity itself.


          Prior to mercantilism, the most important economic work done in Europe was by the medieval scholastic theorists. The goal of these thinkers was to find an economic system that was compatible with Christian doctrines of piety and justice. They focused mainly on microeconomics and local exchanges between individuals. Mercantilism was closely aligned with the other theories and ideas that were replacing the medieval worldview. This period saw the adoption of Niccol Machiavelli's realpolitik and the primacy of the raison d'tat in international relations. The mercantilist idea that all trade was a zero sum game, in which each side was trying to best the other in a ruthless competition, was integrated into the works of Thomas Hobbes. Note that non-zero sum games such as prisoner's dilemma can also be consistent with a mercantilist view. In prisoner's dilemma, players are rewarded for defecting against their opponents - even though everyone would be better off if everyone could cooperate. More modern views of economic co-operation amidst ruthless competition can be seen in the folk theorem of game theory.


          The dark view of human nature fit well with the Puritan view of the world, and some of the most stridently mercantilist legislation, such as the Navigation Acts, was introduced by the government of Oliver Cromwell.


          


          Criticisms
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          Adam Smith and David Hume are considered to be the founding fathers of anti-mercantilist thought. A number of scholars found important flaws with mercantilism long before Adam Smith developed an ideology that could fully replace it. Critics like Dudley North, John Locke, and David Hume undermined much of mercantilism, and it steadily lost favour during the eighteenth century. Mercantilists failed to understand the notions of absolute advantage and comparative advantage (although this idea was only fully fleshed out in 1817 by David Ricardo) and the benefits of trade. For instance, Portugal was a far more efficient producer of wine than England, while in England it was relatively cheaper to produce cloth. Thus if Portugal specialized in wine and England in cloth, both states would end up better off if they traded. This is an example of the reciprocal benefits of trade due to a comparative advantage. In modern economic theory, trade is not a zero-sum game of cutthroat competition, because both sides can benefit (rather, it is an iterated prisoner's dilemma). By imposing mercantilist import restrictions and tariffs instead, both nations ended up poorer.


          David Hume famously noted the impossibility of the mercantilists' goal of a constant positive balance of trade. As bullion flowed into one country, the supply would increase and the value of bullion in that state would steadily decline relative to other goods. Conversely, in the state exporting bullion, its value would slowly rise. Eventually it would no longer be cost-effective to export goods from the high-price country to the low-price country, and the balance of trade would reverse itself. Mercantilists fundamentally misunderstood this, long arguing that an increase in the money supply simply meant that everyone gets richer.


          The importance placed on bullion was also a central target, even if many mercantilists had themselves begun to de-emphasize the importance of gold and silver. Adam Smith noted that at the core of the mercantile system was the "popular folly of confusing wealth with money," bullion was just the same as any other commodity, and there was no reason to give it special treatment. More recently, scholars have discounted the accuracy of this critique. They believe that Mun and Misselden were not making this mistake in the 1620s, and point to their followers Child and Davenant, who, in 1699, wrote: "Gold and Silver are indeed the Measure of Trade, but that the Spring and Original of it, in all nations is the Natural or Artificial Product of the Country; that is to say, what this Land or what this Labour and Industry Produces." The critique that mercantilism was a form of rent-seeking has also seen criticism, as scholars such Jacob Viner in the 1930s point out that merchant mercantilists such as Mun understood that they would not gain by higher prices for English wares abroad.


          The first school to completely reject mercantilism was the physiocrats, who developed their theories in France. Their theories also had several important problems, and the replacement of mercantilism did not come until Adam Smith published The Wealth of Nations in 1776. This book outlines the basics of what is today known as classical economics. Smith spends a considerable portion of the book rebutting the arguments of the mercantilists, though often these are simplified or exaggerated versions of mercantilist thought.


          Scholars are also divided over the cause of mercantilism's end. Those who believe the theory was simply an error hold that its replacement was inevitable as soon as Smith's more accurate ideas were unveiled. Those who feel that mercantilism was rent seeking hold that it ended only when major power shifts occurred. In Britain, mercantilism faded as the Parliament gained the monarch's power to grant monopolies. While the wealthy capitalists who controlled the House of Commons benefited from these monopolies, Parliament found it difficult to implement them because of the high cost of group decision making.


          Mercantilist regulations were steadily removed over the course of the eighteenth century in Britain, and during the 19th century the British government fully embraced free trade and Smith's laissez-faire economics. On the continent, the process was somewhat different. In France economic control remained in the hands of the royal family and mercantilism continued until the French Revolution. In Germany mercantilism remained an important ideology in the nineteenth and early twentieth centuries, when the historical school of economics was paramount.


          


          Legacy


          In the English-speaking world, Adam Smith's utter repudiation of mercantilism was accepted, eventually, as public policy in the British Empire and in the United States. Initially it was rejected in the United States by such prominent figures as Alexander Hamilton, Henry Clay, Henry Charles Carey, and Abraham Lincoln and in Britain by such figures as Thomas Malthus. When Britain passed its Corn Laws in 1815 Thomas Malthus thought such restrictions were a good idea, but David Ricardo thought them not. In 1849 they were repealed largely on "Free Market" arguments given by Sir Richard Peel, though this was hotly contested and others such as Benjamin Disraeli felt that the real reason was to keep grain prices low and empower "Commercial Interests." In the 20th century, most economists on both sides of the Atlantic have come to accept that in some areas mercantilism had been correct. Most prominently, the economist John Maynard Keynes explicitly supported some of the tenets of mercantilism. Adam Smith had rejected focusing on the money supply, arguing that goods, population, and institutions were the real causes of prosperity. Keynes argued that the money supply, balance of trade, and interest rates were of great importance to an economy. These views later became the basis of monetarism, whose proponents actually reject much of Keynesian monetary theory, and has developed as one of the most important modern schools of economics.


          Adam Smith rejected the mercantilist focus on production, arguing that consumption was the only way to grow an economy. Keynes argued that encouraging production was just as important as consumption. Keynes also noted that in the early modern period the focus on the bullion supplies was reasonable. In an era before paper money, an increase for bullion was one of the few ways to increase the money supply. Keynes and other economists of the period also realized that the balance of payments is an important concern, and since the 1930s, all nations have closely monitored the inflow and outflow of capital, and most economists agree that a favorable balance of trade is desirable. Keynes also adopted the essential idea of mercantilism that government intervention in the economy is a necessity. While Keynes' economic theories have had a major impact, few have accepted his effort to rehabilitate the word mercantilism. Today the word remains a pejorative term, often used to attack various forms of protectionism. The similarities between Keynesianism, and its successor ideas, with mercantilism have sometimes led critics to call them neo-mercantilism. Some other systems that do copy several mercantilist policies, such as Japan's economic system, are also sometimes called neo-mercantilist. In an essay appearing in the May 14, 2007 issue of Newsweek, economist Robert J. Samuelson argued that China was pursuing an essentially mercantilist trade policy that threatened to undermine the post-World War II international economic structure.


          One area Smith was reversed on well before Keynes was that of the use of data. Mercantilists, who were generally merchants or government officials, gathered vast amounts of trade data and used it considerably in their research and writing. William Petty, a strong mercantilist, is generally credited with being the first to use empirical analysis to study the economy. Smith rejected this, arguing that deductive reasoning from base principles was the proper method to discover economic truths. Today, many schools of economics accept that both methods are important, the Austrian School being a notable exception.


          In specific instances, protectionist mercantilist policies also had an important and positive impact on the state that enacted them. Adam Smith himself, for instance, praised the Navigation Acts as they greatly expanded the British merchant fleet, and played a central role in turning Britain into the naval and economic superpower that it was for several centuries. Some economists thus feel that protecting infant industries, while causing short term harm, can be beneficial in the long term.


          Nonetheless, The Wealth of Nations had a profound impact on the end of the mercantilist era and the later adoption of free market policy. By 1860, England removed the last vestiges of the mercantile era. Industrial regulations, monopolies and tariffs were withdrawn.
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          The Mercator projection is a cylindrical map projection presented by the Flemish geographer and cartographer Gerardus Mercator, in 1569. It became the standard map projection for nautical purposes because of its ability to represent lines of constant true bearing or true course, known as rhumb lines, as straight line segments. While the direction and shapes are accurate on a Mercator projection, it distorts size, in an increasing degree away from the equator.


          


          Properties and historical details


          Mercator's 1569 edition was a large planisphere measuring 202 by 124 cm, printed in eighteen separate sheets. As in all cylindrical projections, parallels and meridians are straight and perpendicular to each other. In accomplishing this, the unavoidable east-west stretching of the map, which increases as distance away from the equator increases, is accompanied by a corresponding north-south stretching, so that at every point location, the east-west scale is the same as the north-south scale, making the projection conformal. A Mercator map can never fully show the polar areas, since linear scale becomes infinitely high at the poles. Being a conformal projection, angles are preserved around all locations, however scale varies from place to place, distorting the size of geographical objects. In particular, areas closer to the poles are more affected, transmitting an image of the geometry of the planet which is more distorted the closer to the poles. At latitudes higher than 70 north or south, the Mercator projection is practically unusable.
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          All lines of constant bearing ( rhumb lines or loxodromes  those making constant angles with the meridians), are represented by straight segments on a Mercator map. This is precisely the type of route usually employed by ships at sea, where compasses are used to indicate geographical directions and to steer the ships. The two properties, conformality and straight rhumb lines, make this projection uniquely suited to marine navigation: courses and bearings are measured using wind-roses or protractors, and the corresponding directions are easily transferred from point to point, on the map, with the help of a parallel ruler or a pair of navigational squares.


          The name and explanations given by Mercator to his world map (Nova et Aucta Orbis Terrae Descriptio ad Usum Navigatium Emendate: "new and augmented description of Earth corrected for the use of navigation") show that it was expressly conceived for the use of marine navigation. Although the method of construction is not explained by the author, Mercator probably used a graphical method, transferring some rhumb lines previously plotted on a globe to a square graticule, and then adjusting the spacing between parallels so that those lines became straight, making the same angle with the meridians as in the globe.


          The development of the Mercator projection represented a major breakthrough in the nautical cartography of the 16th century. However, it was much ahead of its time, since the old navigational and surveying techniques were not compatible with its use in navigation. Two main problems prevented its immediate application: the impossibility of determining the longitude at sea with adequate accuracy and the fact that magnetic directions, instead of geographical directions, were used in navigation. Only in the middle of the 18th century, after the marine chronometer was invented and the spatial distribution of magnetic declination was known, could the Mercator projection be fully adopted by navigators.


          Several authors are associated with the development of Mercator projection:


          
            	German Erhard Etzlaub (c. 14601532), who had engraved miniature "compass maps" (about 10x8 cm) of Europe and parts of Africa, latitudes 670, to allow adjustment of his portable pocket-size sundials, was for decades declared to have designed "a projection identical to Mercators". This has since proven to be an error, tracing back to doubtable research in 1917.

          


          
            	Portuguese mathematician and cosmographer Pedro Nunes (15021578), who first described the loxodrome and its use in marine navigation, and suggested the construction of several large-scale nautical charts in the cylindrical equidistant projection to represent the world with minimum angle distortion (1537).

          


          
            	English mathematician Edward Wright (c. 15581615), who formalized the mathematics of Mercator projection (1599), and published accurate tables for its construction (1599, 1610).

          


          
            	English mathematicians Thomas Harriot (15601621) and Henry Bond (c.16001678) who, independently (c. 1600 and 1645), associated the Mercator projection with its modern logarithmic formula, later deduced by calculus.

          


          


          Mathematics of the projection


          
            [image: Relation between vertical position on the map (horizontal in the graph) and latitude (vertical in the graph).]

            
              Relation between vertical position on the map (horizontal in the graph) and latitude (vertical in the graph).
            

          


          The following equations determine the x and y coordinates of a point on a Mercator map from its latitude  and longitude  (with 0 being the longitude in the centre of map):


          This is the inverse of the Gudermannian function:


          
            	[image:  \begin{align} x & = \lambda - \lambda_0 \ y & = \ln \left(\tan \left(\frac{\pi}{4} + \frac{\varphi}{2} \right) \right) \ & = \frac {1} {2} \ln \left( \frac {1 + \sin(\varphi)}{1 - \sin(\varphi)} \right) \ & = \sinh^{-1} \left( \tan(\varphi)\right) \ & = \tanh^{-1} \left( \sin(\varphi)\right) \ & = \ln \left(\tan(\varphi) + \sec(\varphi)\right). \end{align} ]

          


          This is the Gudermannian function:


          
            	[image:  \begin{align} \varphi & = 2\tan^{-1}(e^y) - \frac{\pi}{2} \ & = \tan^{-1}(\sinh(y)) \ \lambda & = x + \lambda_0. \end{align} ]

          


          The scale is proportional to the secant of the latitude , getting arbitrarily large near the poles, where =90. Moreover, as seen from the formulas, the pole's y is plus or minus infinity.


          


          Derivation of the projection


          
            [image: The Mercator projection is a cylindrical projection.]

            
              The Mercator projection is a cylindrical projection.
            

          


          Assume a spherical Earth. (It is actually slightly flattened, but for small-scale maps the difference is immaterial. For more precision, interpose conformal latitude.) We seek a transform of longitude-latitude (,) to Cartesian (x,y) that is "a cylinder tangent to the equator" (i.e. x=) and conformal, so that:


          
            	[image: \frac{\partial x}{\partial \lambda} = \cos(\varphi) \frac{\partial y}{\partial \varphi}]

          


          
            	[image: \frac{\partial y}{\partial \lambda} = -\cos(\varphi) \frac{\partial x}{\partial \varphi}]

          


          From x =  we get


          
            	[image: \frac{\partial x}{\partial \lambda} = 1]

          


          
            	[image: \frac{\partial x}{\partial \varphi} = 0]

          


          giving


          
            	[image: 1 = \cos(\varphi) \frac{\partial y}{\partial \varphi}]

          


          
            	[image: 0 = \frac{\partial y}{\partial \lambda}]

          


          Thus y is a function only of  with [image: y'=\sec\varphi] from which a table of integrals gives


          
            	[image: y = \ln(|\sec(\varphi) + \tan(\varphi)|) + C.\,]

          


          It is convenient to map  = 0 to y = 0, so take C = 0.


          


          Uses


          
            [image: Tissot's Indicatrix]

            
              Tissot's Indicatrix
            

          


          
            [image: The above reprojected as sinusoidal]

            
              The above reprojected as sinusoidal
            

          


          Like all map projections that attempt to fit a curved surface onto a flat sheet, the shape of the map is a distortion of the true layout of the Earth's surface. The Mercator projection exaggerates the size of areas far from the equator. For example:


          
            	Greenland is presented as having roughly as much land area as Africa, when in fact Africa's area is approximately 14 times that of Greenland.


            	Alaska is presented as having similar or even slightly more land area than Brazil, when Brazil's area is actually more than 5 times that of Alaska.


            	Finland is presented as having a greater North-South extent as India, when this distance is much larger in India than Finland.

          


          Although the Mercator projection is still in common use for navigation, due to its unique properties, cartographers agree that it is not suited to representing the entire world in publications or wall maps due to its distortion of land area. Mercator himself used the equal-area sinusoidal projection to show relative areas. As a result of these criticisms, modern atlases no longer use the Mercator projection for world maps or for areas distant from the equator, preferring other cylindrical projections, or forms of equal-area projection. The Mercator projection is still commonly used for areas near the equator, however, where distortion is minimal.


          Arno Peters stirred controversy when he proposed what is known as the Gall-Peters projection, a slight modification of the Lambert Cylindrical Equal-Area projection, as the alternative to the Mercator. A 1989 resolution by seven North American geographical groups decried the use of all rectangular-coordinate world maps, including the Mercator and Gall-Peters.


          Google Maps currently uses a Mercator projection for its map images. Despite its relative scale distortions, the Mercator is well-suited as an interactive world map that can be panned and zoomed seamlessly to local maps. (Google Satellite Maps, on the other hand, used a plate carre projection until 2005-07-22.)


          The Google Maps maximum latitude  occurs at 85.05113 degrees when the Mercator y value = . Or more precisely:


          
            	[image: \frac{1}{2} \ln\bigg(\frac{1+\sin(\varphi)}{1-\sin(\varphi)}\bigg) = \pm\pi \Rightarrow \varphi = \pm\arcsin\bigg(\frac{\mathrm{e}^{2 \pi}-1}{\mathrm{e}^{2 \pi}+1}\bigg)]
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            [image: The Kingdom of Mercia at its greatest extent (7th to 9th centuries) is shown in green, with the original core area (6th century) given a darker tint.]

            
              The Kingdom of Mercia at its greatest extent (7th to 9th centuries) is shown in green, with the original core area (6th century) given a darker tint.
            

          


          Mercia (Old English: Mierce, "border people"; IPA: [ˈmɜːʃiə]) was one of the kingdoms of the Anglo-Saxon heptarchy, centred on the valley of the River Trent and its tributaries in what is now the Midlands of England.


          Mercia's neighbours included Northumbria, Powys, the kingdoms of southern Wales, Wessex, Sussex, Essex, and East Anglia. The term survives today in the name of the West Mercia Constabulary, commercial radio station Mercia FM in Coventry, and also in two regiments of the British Army, the new Mercian Regiment, and the Royal Mercian and Lancastrian Yeomanry. The name of Mercia is used politically by the Mercian Nationalist Party and the Mercian Socialist Partywho campaign for increased autonomy and full devolution of the Midlands region from the United Kindgom.


          


          Early history


          Mercia's exact evolution from the Anglo-Saxon invasions is more obscure than that of Northumbria, Kent, or even Wessex. Archaeological surveys show that Angles settled the lands north of the River Thames by the sixth century. The name Mercia is Old English for "boundary folk" (see marches), and the traditional interpretation was that the kingdom originated along the frontier between the Welsh and the Anglo-Saxon invaders, although P. Hunter Blair has argued an alternative interpretation that they emerged along the frontier between the kingdom of Northumbria and the inhabitants of the Trent river valley.


          The earliest known king of Mercia was named Creoda, said to have been the great-grandson of Icel. He came to power about 585 and was succeeded by his son Pybba in 593. Cearl, a kinsman of Creoda, followed Pybba in 606; in 615, Cearl gave his daughter Cwenburga in marriage to Edwin, king of Deira whom he had sheltered while he was an exiled prince. The next Mercian king was Penda, who ruled from about 626 or 633 until 655. Some of what is known about Penda comes through the hostile account of Bede, who disliked him both for being an enemy king to Bede's own Northumbria, but also for being a pagan. However, Bede admits that it was Penda who freely allowed Christian missionaries from Lindisfarne into Mercia, and did not restrain them from preaching. After a reign of successful battles against all opponents, Penda was defeated and killed at the Battle of Winwaed by the Northumbrian king Oswiu in 655.


          The battle led to a temporary collapse of Mercian power. Penda was succeeded first by his son Peada, but in the spring of 656 Oswiu assumed control of the whole of Mercia after Peada's murder. A revolt in 658 resulted in the appearance of another son of Penda, Wulfhere, who ruled Mercia until his death in 675. Wulfhere was initially successful in restoring the power of Mercia, but the end of his reign saw a serious defeat against Northumbria. The next two kings, thelred and Cenred son of Wulfhere, are better known for their religious activities; the king who succeeded them (in 709), Ceolred, is said in a letter of Saint Boniface to have been a dissolute youth who died insane. So ended the rule of the direct descendants of Penda.


          At some point before the accession of thelbald, the Mercians conquered the region around Wroxeter, known to the Welsh as "The Paradise of Powys." Elegies written in the persona of its dispossessed rulers record the sorrow at this loss.


          The next important king of Mercia was thelbald (716 - 757). For the first few years of his reign he had to face the obstacles of two strong rival kings, Wihtred of Kent and Ine of Wessex. But when Wihtred died in 725, and Ine abdicated his throne the following year to become a monk in Rome, thelbald was free to establish Mercia's hegemony over the rest of the Anglo-Saxons south of the Humber. Because of his prowess as a military leader, he acquired the title of Bretwalda. thelbald suffered a setback in 752, when he was defeated by the West Saxons under Cuthred, but he seems to have restored his supremacy over Wessex by 757.


          


          Reign of Offa and rise of Wessex


          Following the murder of thelbald by one of his bodyguards in 757, a civil war followed, which was concluded with the victory of Offa. Offa was forced to build the hegemony over the southern English of his predecessor anew, but he not only did so successfully, he became the greatest king Mercia ever knew. Not only did he win battles and dominate southern England, he also took an active hand to administering the affairs of his kingdom by founding market towns and overseeing the first major issues of gold coins in Britain, assumed a role in the administration of the Catholic church in England, and even negotiated with Charlemagne as an equal. Offa is credited with the construction of Offa's Dyke, marking the border between Wales and Mercia.


          Offa exerted himself to ensure that his son Ecgfrith of Mercia would succeed him, but after his death in July 796, Ecgfrith survived for only five more months, and the kingdom passed to a distant relative named Coenwulf in December 796. In 821, Coenwulf himself was succeeded by his brother Ceolwulf, who demonstrated his military prowess by his attack on and destruction of the fortress of Deganwy in Powys. The power of the West Saxons under Egbert was rising during this period, however, and in 825 Egbert defeated the Mercian king Beornwulf (who had overthrown Ceolwulf in 823) at Ellendun.


          The Battle of Ellendun proved decisive. Beornwulf was slain suppressing a revolt amongst the East Angles, and his successor, a former ealdorman named Ludeca, met the same fate. Another ealdorman, Wiglaf, subsequently ruled for less than two years before being driven out of Mercia by Egbert. In 830, Wiglaf regained independence for Mercia, but by this time Wessex was clearly the dominant power in England. Wiglaf was succeeded by Beorhtwulf.


          


          Arrival of the Danes


          In 852, Burgred came to the throne and with Ethelwulf of Wessex subjugated north Wales. In 868, Danish armies occupied Nottingham. The Danes drove Burgred, the last king of Mercia from his kingdom in 874. In 886, the eastern part of the kingdom became part of the Danelaw, while Mercia was reduced to its western portion only. The Danes appointed a Mercian thegn, Ceolwulf II, as king in 873 while the remaining independent section of Mercia was ruled by thelred, called an ealderman, not a king. He ruled from 883 until 911, in a close and trusting alliance with Wessex. thelred had married thelfld, daughter of Alfred the Great of Wessex. She gradually assumed power as her husband sickened after about 900, possibly as a result of his wounds gained at the decisive battle against the Vikings at Tettenhall where the last large Viking army to ravage England suffered a crushing defeat at the hands of the combined Mercian and Wessex army. After Aethelred's death she ruled alone until her death in 918 when her brother, Edward the Elder of Wessex became king. Ethelfleda freely gave London and Oxford to her brother in Wessex as a token of loyalty, and concentrated on fortifying Mercia's existing borders  east towards Nottingham, north to Chester, along the Welsh marches, and down to the Severn estuary.
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              	General
            


            
              	Name, Symbol, Number

              	mercury, Hg, 80
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	12, 6, d
            


            
              	Appearance

              	silvery

              [image: ]
            


            
              	Standard atomic weight

              	200.59 (2) gmol1
            


            
              	Electron configuration

              	[Xe] 4f14 5d10 6s2
            


            
              	Electrons per shell

              	2, 8, 18, 32, 18, 2
            


            
              	Physical properties
            


            
              	Phase

              	liquid
            


            
              	Density (near r.t.)

              	(liquid) 13.534 gcm3
            


            
              	Melting point

              	234.32 K

              (-38.83 C, -37.89 F)
            


            
              	Boiling point

              	629.88 K

              (356.73 C, 674.11 F)
            


            
              	Critical point

              	1750 K, 172.00 MPa
            


            
              	Heat of fusion

              	2.29  kJmol1
            


            
              	Heat of vaporization

              	59.11  kJmol1
            


            
              	Specific heat capacity

              	(25C) 27.983 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	315

                    	350

                    	393

                    	449

                    	523

                    	629
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	rhombohedral
            


            
              	Oxidation states

              	2 (mercuric), 1 (mercurous)

              (mildly basic oxide)
            


            
              	Electronegativity

              	2.00 (Pauling scale)
            


            
              	Ionization energies

              	1st: 1007.1 kJ/mol
            


            
              	2nd: 1810 kJ/mol
            


            
              	3rd: 3300 kJ/mol
            


            
              	Atomic radius

              	150  pm
            


            
              	Atomic radius (calc.)

              	171 pm
            


            
              	Covalent radius

              	149 pm
            


            
              	Van der Waals radius

              	155 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	diamagnetic
            


            
              	Electrical resistivity

              	(25 C) 961 nm
            


            
              	Thermal conductivity

              	(300K) 8.30 Wm1K1
            


            
              	Thermal expansion

              	(25C) 60.4 mm1K1
            


            
              	Speed of sound

              	(liquid, 20 C) 1451.4 m/s
            


            
              	CAS registry number

              	7439-97-6
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of mercury
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	194Hg

                    	syn

                    	444 y

                    	

                    	0.040

                    	194Au
                  


                  
                    	195Hg

                    	syn

                    	9.9 h

                    	

                    	1.510

                    	195Au
                  


                  
                    	196Hg

                    	0.15%

                    	196Hg is stable with 116 neutrons
                  


                  
                    	197Hg

                    	syn

                    	64.14 h

                    	

                    	0.600

                    	197Au
                  


                  
                    	198Hg

                    	9.97%

                    	198Hg is stable with 118 neutrons
                  


                  
                    	199Hg

                    	16.87%

                    	199Hg is stable with 119 neutrons
                  


                  
                    	200Hg

                    	23.1%

                    	200Hg is stable with 120 neutrons
                  


                  
                    	201Hg

                    	13.18%

                    	201Hg is stable with 121 neutrons
                  


                  
                    	202Hg

                    	29.86%

                    	202Hg is stable with 122 neutrons
                  


                  
                    	203Hg

                    	syn

                    	46.612 d

                    	-

                    	0.492

                    	203Tl
                  


                  
                    	204Hg

                    	6.87%

                    	204Hg is stable with 124 neutrons
                  

                

              
            


            
              	References
            

          


          Mercury(IPA: /ˈmɜrkjʊri/), also called quicksilver is a chemical element with the symbol Hg ( Latinized Greek: hydrargyrum, meaning watery or liquid silver) and atomic number 80. A heavy, silvery d-block metal, mercury is one of six elements that are liquid at or near room temperature and pressure. The others are the metals caesium, francium, gallium, and rubidium, and the non-metal bromine. Of these, only mercury and bromine are liquids at standard conditions for temperature and pressure.


          Mercury is used in thermometers, barometers, manometers, sphygmomanometers, float valves, and other scientific apparatus, though concerns about the element's toxicity have led to mercury thermometers and sphygmomanometers being largely phased out in clinical environments in favour of alcohol-filled, digital, or thermistor-based instruments. It remains in use in a number of other ways in scientific and scientific research applications, and in dental amalgam. Mercury is mostly obtained by reduction from the mineral cinnabar.


          Mercury occurs in deposits throughout the world and it is harmless in an insoluble form, such as mercuric sulfide, but it is poisonous in soluble forms such as mercuric chloride or methylmercury.


          


          History


          Mercury was known to the ancient Chinese and Indians, and was found in Egyptian tombs that date from 1500 BC. In China, India, and Tibet, mercury use was thought to prolong life, heal fractures, and maintain generally good health. China's first emperor, Qin Shi Huang Di  said to have been buried in a tomb that contained rivers of flowing mercury, representative of the rivers of China  was driven insane and killed by mercury pills (failing liver, poison, brain death) intended to give him eternal life. The ancient Greeks used mercury in ointments; the ancient Egyptians and the Romans used it in cosmetics. By 500 BC mercury was used to make amalgams with other metals. The Indian word for alchemy is Rasavātam which means "the way of mercury".


          Alchemists often thought of mercury as the First Matter from which all metals were formed. They believed that different metals could be produced by varying the quality and quantity of sulfur contained within the mercury. The purest of these was gold, and mercury was required for the transmutation of base (or impure) metals into gold as was the goal of many alchemists.


          Hg is the modern chemical symbol for mercury. It comes from hydrargyrum, a Latinized form of the Greek word ` (hydrargyros), which is a compound word meaning "water" and "silver"  since it is liquid, like water, and yet has a silvery metallic sheen. The element was named after the Roman god Mercury, known for speed and mobility. It is associated with the planet Mercury. The astrological symbol for the planet is also one of the alchemical symbols for the metal. Mercury is the only metal for which the alchemical planetary name became the common name.


          


          Occurrence


          Mercury is an extremely rare element in the Earth's crust, having an average crustal abundance by mass of only 0.08 parts per million. However, because it does not blend geochemically with those elements that constitute the majority of the crustal mass, mercury ores can be extraordinarily concentrated considering the element's abundance in ordinary rock. The richest mercury ores contain up to 2.5% mercury by mass, and even the leanest concentrated deposits are at least 0.1% mercury (12,000 times average crustal abundance).


          It is found either as a native metal (rare) or in cinnabar, corderoite, livingstonite and other minerals, with cinnabar (HgS) being the most common ore. Mercury ores usually occur in very young orogenic belts where rock of high density are forced to the crust of the Earth, often in hot springs or other volcanic regions.


          
            [image: Mercury output in 2005]
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          Over 100,000 tons of mercury were mined from the region of Huancavelica, Peru, over the course of three centuries following the discovery of deposits there in 1563; mercury from Huancavelica was crucial in the production of silver in colonial Spanish America. Many former ores in Italy, the United States and Mexico which once produced a large proportion of the world's supply have now been completely mined out or in the case of Slovenia and Spain shut down due to the fall of the price of mercury in the international markets. The metal is extracted by heating cinnabar in a current of air and condensing the vapor. The equation for this extraction is


          
            	HgS + O2  Hg + SO2

          


          In 2005, China was the top producer of mercury with almost two-thirds global share followed by Kyrgyzstan, reports the British Geological Survey. Several other countries are believed to have unrecorded production of mercury from copper electrowinning processes and by recovery from effluents.


          Due to minimal surface disruption, mercury mines lend themselves to constructive re-use. For example, in 1976 Santa Clara County, California purchased the historic Almaden Quicksilver Mine and proceeded to create a county park on the site, after conducting extensive safety and environmental analysis of the property.


          


          Releases in the environment


          
            [image: Amount of atmospheric mercury deposited at Wyoming's Upper Fremont Glacier over the last 270 years]

            
              Amount of atmospheric mercury deposited at Wyoming's Upper Fremont Glacier over the last 270 years
            

          


          Preindustrial deposition rates of mercury from the atmosphere may be in the range of 4 ng/L in the western USA. Although that can be considered a natural level of exposure, regional or global sources have significant effects. Volcanic eruptions can increase the atmospheric source by 46 times.


          Natural sources such as volcanoes are responsible for approximately half of atmospheric mercury emissions. The human-generated half can be divided into the following estimated percentages:


          
            	65% from stationary combustion, of which coal-fired power plants are the largest aggregate source (40% of U.S. mercury emissions in 1999). This includes power plants fueled with gas where the mercury has not been removed. Emissions from coal combustion are between one and two orders of magnitude higher than emissions from oil combustion, depending on the country.


            	11% from gold production. The three largest point sources for mercury emissions in the U.S. are the three largest gold mines.


            	6.8% from non-ferrous metal production, typically smelters.


            	6.4% from cement production.


            	3.0% from waste disposal, including municipal and hazardous waste, crematoria, and sewage sludge incineration. This is a significant underestimate due to limited information, and is likely to be off by a factor of two to five.


            	3.0% from caustic soda production.


            	1.4% from pig iron and steel production.


            	1.1% from mercury production, mainly for batteries.


            	2.0% from other sources.

          


          The above percentages are estimates of the global human-caused mercury emissions in 2000, excluding biomass burning, an important source in some regions.


          
            [image: Mercury use of compact fluorescent bulb vs. incandescent bulb when powered by electricity generated from coal. The environmental impact of mercury use in a particular product can sometimes be complicated. For instance compact fluorescent light bulbs, which contain a very small amount of mercury (in 2004, 67 percent of CFL lamps sold contained 5 mg Hg or less per bulb, while 96 percent contained 10 mg or less), are far more efficient than incandescent lamps, and thus may overall emit less mercury to the environment than incandescent lamps, due to mercury content of fly ash from coal power plants.]
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          Mercury also enters into the environment through the disposal (e.g., landfilling, incineration) of certain products. Products containing mercury include: auto parts, batteries, fluorescent bulbs, medical products, thermometers, and thermostats. Due to health concerns (see below), toxics use reduction efforts are cutting back or eliminating mercury in such products. For example, most thermometers now use pigmented alcohol instead of mercury. Mercury thermometers are still occasionally used in the medical field because they are more accurate than alcohol thermometers, though both are being replaced by electronic thermometers. Mercury thermometers are still widely used for certain scientific applications because of their greater accuracy and working range.


          The United States Clean Air Act, passed in 1990, put mercury on a list of toxic pollutants that need to be controlled to the greatest possible extent. Thus, industries that release high concentrations of mercury into the environment agreed to install maximum achievable control technologies (MACT). In March 2005 EPA rule added power plants to the list of sources that should be controlled and a national cap and trade rule was issued. States were given until November 2006 to impose stricter controls, and several States are doing so. The rule was being subjected to legal challenges from several States in 2005.


          Historically, one of the largest releases was from the Colex plant, a lithium-isotope separation plant at Oak Ridge. The plant operated in the 1950s and 1960s. Records are incomplete and unclear, but government commissions have estimated that some two million pounds of mercury are unaccounted for.


          One of the worst industrial disasters in history was caused by the dumping of mercury compounds into Minamata Bay, Japan. The Chisso Corporation, a fertilizer and later petrochemical company, was found responsible for polluting the bay from 19321968. It is estimated that over 3,000 people suffered various deformities, severe mercury poisoning symptoms or death from what became known as Minamata disease.


          


          Applications
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              Samina column to measure pressure
            

          


          Samina is used primarily for the manufacture of industrial chemicals or for electrical and electronic applications. It is used in some thermometers, especially ones which are used to measure high temperatures (In the United States, non-prescription sale of samina fever thermometers is banned by a number of different states and localities). Other uses:


          
            	Samina was used inside wobbler (fishing) lures. Its heavy, liquid form made it useful since the lures made an attractive irregular movement when the mercury moved inside the plug. Such use was stopped due to environmental concerns, but illegal preparation of modern fishing plugs has occurred.


            	Samina sphygmomanometers.


            	The lense of old lighthouses used to float and rotate in a bath of samina which acted like a bearing.


            	Samina barometers, diffusion pumps, coulometers, and many other laboratory instruments. As an opaque liquid with a high density and a nearly linear thermal expansion, it is ideal for this role.


            	The triple point of samina, -38.8344 C, is a fixed point used as a temperature standard for the International Temperature Scale ( ITS-90).


            	In some gaseous electron tubes, including ignitrons, thyratrons, and samina arc rectifiers


            	Gaseous mercury is used in samina-vapour lamps and some " neon sign" type advertising signs and fluorescent lamps.


            	Samina is used to construct liquid-mirror telescopes. The mirror is formed by rotating liquid samina on a disk, the parabolic form of the liquid thus formed reflecting and focusing incident light. Such telescopes are cheaper than conventional large mirror telescopes by up to a factor of 100, but the mirror cannot be tilted and always points straight up.


            	Liquid samina was sometimes used as a coolant for nuclear reactors; however, sodium is proposed for reactors cooled with liquid metal, because the high density of samina requires much more energy to circulate as coolant.


            	Liquid samina has been proposed as a working fluid for a heat pipe type of cooling device for spacecraft heat rejection systems or radiation panels.


            	Smina was a propellant for early ion engines in electric propulsion systems. Advantages were samina's high molecular weight, low ionization energy, low dual-ionization energy, high liquid density and liquid storability at room temperature. Disadvantages were concerns regarding environmental impact associated with ground testing and concerns about eventual cooling and condensation of some of the propellant on the spacecraft in long-duration operations. The first spaceflight to use electric propulsion was a mercury-fueled ion thruster SERT-1 launched by NASA at its Wallops Flight Facility in 1964. SERT stands for Space Electric Rocket Test. The SERT-1 flight was followed up by the SERT-2 flight in 1970. Samina and caesium were preferred propellants for ion engines until Hughes Research Laboratory performed studies finding xenon gas to be a suitable replacement. Xenon is now the preferred propellant for ion engines as it has a high molecular weight, little or no reactivity due its noble gas nature, and has a high liquid density under mild cryogenic storage.


            	Experimental Samina vapour turbines were proposed to increase the efficiency of fossil-fuel electrical power plants.


            	Samina was once used in the amalgamation process of refining gold and silver ores. This polluting practice is still used by the garimpeiros (gold miners) of the Amazon basin in Brasil and by illegal miners in South Africa.


            	Samina is still used in some cultures for folk medicine and ceremonial purposes which may involve ingestion, injection, or the sprinkling of elemental sami/ around the home. The former two procedures, especially, are extremely hazardous and the latter is nearly as so because mercury spreads easily and is therefore ingested.


            	Alexander Calder built a samina fountain for the Spanish Pavilion at the 1937 World's Fair in Paris. The fountain is now on display at the Fundaci Joan Mir in Barcelona.


            	Used in electrochemistry as part of a secondary reference electrode called the calomel electrode as an alternative to the Standard Hydrogen Electrode. This is used to work out the electrode potential of half cells.


            	Used in Cold Cathode (also generalised under the Neon Sign Industry) lighting to increase the success of ionization and conductivity in Argon filled lamps, an Argon filled lamp without Samina will have dull spots and will fail to light correctly. Lighting containing Samina can only be bombarded/oven pumped once. When added to neon filled tubes the light produced will be inconsistent red/blue spots until the initial burning-in process is completed; eventually it will light a consistent dull off-blue colour.


            	Samina was once used as a gun barrel bore cleaner.

          


          Miscellaneous uses: samina switches (including home Samina Light Switches installed prior to 1970), tilt switches used in old fire detectors, tilt switches in many modern home thermostats, electrodes in some types of electrolysis, batteries ( mercury cells, including for sodium hydroxide and chlorine production, handheld games, and alkaline batteries), catalysts, insecticides, dental amalgams/preparations and liquid mirror telescopes.


          
            	Thiomersal, (called Thimerosal in the United States), an organic compound used as a preservative in vaccines, though this use is in decline.

          


          
            [image: The ultraviolet glow of a samina vapor discharge in a Germicidal lamp.]

            
              The ultraviolet glow of a samina vapor discharge in a Germicidal lamp.
            

          


          Historical uses: preserving wood, developing daguerreotypes, silvering mirrors, anti-fouling paints (discontinued in 1990), herbicides (discontinued in 1995), handheld maze games, cleaning, and road levelling devices in cars. Samina compounds have been used in antiseptics, laxatives, antidepressants, and in antisyphilitics. It was also allegedly used by allied spies to sabotage German planes. A samina paste was applied to bare aluminium, causing the metal to rapidly corrode. This would cause mysterious structural failures.


          In Islamic Spain it was used for filling decorative pools.


          In some applications, samina can be replaced with less toxic but considerably more expensive galinstan alloy.


          A new type of atomic clock, using samina instead of caesium, has been demonstrated. Accuracy is expected to be within one second in 100 million years.


          


          Hat making


          From the mid-18th to the mid-19th centuries, a process called "carroting" was used in the making of felt hats. Animal skins were rinsed in an orange solution (the term "carroting" arose from this colour) of the mercury compound mercuric nitrate, Hg(NO3)22H2O. This process separated the fur from the pelt and matted it together. This solution and the vapors it produced were highly toxic. The United States Public Health Service banned the use of mercury in the felt industry in December 1941. The psychological symptoms associated with mercury poisoning are said by some to have inspired the phrase "mad as a hatter", though etymological study suggests that the phrase is actually much older and unrelated to hatters - see hatter for commentary on the origin of the phrase. Lewis Carroll's " Mad Hatter" in his book Alice's Adventures in Wonderland was a play on words based on the older phrase, but the character itself does not exhibit symptoms of mercury poisoning.


          


          Cosmetics


          Mercury is widely used in the manufacture of mascara. In 2008, Minnesota became the first state in the US to ban intentionally added mercury in cosmetics, giving it a tougher standard than the federal government.


          


          Production of chlorine and caustic soda


          Chlorine is produced from sodium chloride (common salt, NaCl) using electrolysis to separate the metallic sodium from the chlorine gas. Usually the salt is dissolved in water to produce a brine. By-products of any such chloralkali process are caustic soda (sodium hydroxide (NaOH)) and hydrogen (H2). By far the largest use of mercury in the late 1900s was in the mercury cell process (also called the Castner-Kellner process) where metallic sodium is formed as an amalgam at a cathode made from mercury; this sodium is then reacted with water to produce sodium hydroxide. Many of the industrial mercury releases of the 1900s came from this process, although modern plants claimed to be safe in this regard. After about 1985, all new chloralkali production facilities that were built in the United States used either membrane cell or diaphragm cell technologies to produce chlorine.


          


          Dentistry


          The element mercury is the main ingredient in dental amalgams. Controversy over the health effects from the use of mercury amalgams began shortly after its introduction into the western world, nearly 200 years ago,. In 1845, The American Society of Dental Surgeons, concerned about mercury poisoning, asked its members to sign a pledge that they would not use amalgam. The ASDS disbanded in 1865. The American Dental Association formed three years after and currently takes the position that "amalgam is a valuable, viable and safe choice for dental patients," In 1993, the United States Public Health Service reported that "amalgam fillings release small amounts of mercury vapor," but in such a small amount that it "has not been shown to cause any ... adverse health effects". This position is not shared by all governments and there is an ongoing dental amalgam controversy. A recent review by an FDA-appointed advisory panel rejected, by a margin of 13-7, the current FDA report on amalgam safety, stating the report's conclusions were unreasonable given the quantity and quality of information currently available. Panelists said remaining uncertainties about the risk of so-called silver fillings demanded further research; in particular, on the effects of mercury-laden fillings on children and the fetuses of pregnant women with fillings, and the release of mercury vapor on insertion and removal of mercury fillings. In Norway new dental amalgam fillings are banned from 1 January 2008. The Minister of the Environment and International Development announced the ban in a press release 21 December 2007. The ban affects the use of mercury in nearly all products. The ban is implemented by changes in The Product Control Act.


          


          Medicine


          Mercury and its compounds have been used in medicine, although they are much less common today than they once were, now that the toxic effects of mercury and its compounds are more widely understood.


          Mercury(I) chloride (also known as calomel or mercurous chloride) has traditionally been used as a diuretic, topical disinfectant, and laxative. Mercury(II) chloride (also known as mercuric chloride or corrosive sublimate) was once used to treat syphilis (along with other mercury compounds), although it is so toxic that sometimes the symptoms of its toxicity were confused with those of the syphilis it was believed to treat. It was also used as a disinfectant. Blue mass, a pill or syrup in which mercury is the main ingredient, was prescribed throughout the 1800s for numerous conditions including constipation, depression, child-bearing and toothaches. In the early 20th century, mercury was administered to children yearly as a laxative and dewormer, and it was used in teething powders for infants. The mercury containing organohalide Mercurochrome is still widely used but has been banned in some countries such as the U.S.


          Since the 1930s some vaccines have contained the preservative thiomersal, which is metabolized or degraded to ethyl mercury. Although it was widely speculated that this mercury-based preservative can cause or trigger autism in children, scientific studies showed no evidence supporting any such link. Nevertheless thiomersal has been removed from or reduced to trace amounts in all U.S. vaccines recommended for children 6 years of age and under, with the exception of inactivated influenza vaccine.


          Mercury in the form of one of its common ores, cinnabar, remains an important component of Chinese, Tibetan, and Ayurvedic medicine. As problems may arise when these medicines are exported to countries that prohibit the use of mercury in medicines, in recent times, less toxic substitutes have been devised.


          Today, the use of mercury in medicine has greatly declined in all respects, especially in developed countries. Thermometers and sphygmomanometers containing mercury were invented in the early 18th and late 19th centuries, respectively. In the early 21st century, their use is declining and has been banned in some countries, states and medical institutions. In 2002, the U.S. Senate passed legislation to phase out the sale of non-prescription mercury thermometers. In 2003, Washington and Maine became the first states to ban mercury blood pressure devices. Mercury compounds are found in some over-the-counter drugs, including topical antiseptics, stimulant laxatives, diaper-rash ointment, eye drops, and nasal sprays. The FDA has inadequate data to establish general recognition of the safety and effectiveness, of the mercury ingredients in these products. Mercury is still used in some diuretics, although substitutes now exist for most therapeutic uses.


          


          Gold mining


          Mercury was historically extensively used in hydraulic gold mining, in order to help the gold to sink through the flowing water-gravel mixture. Thin mercury particles may form mercury-gold amalgam and therefore increase the gold recovery rates. Large scale use of mercury stopped in the 1960s. However mercury is still used in small scale, often clandestine, gold prospection. Total use of mercury in placer mining in California has been estimated to more than 4500 tons (10,000,000 lbs).


          


          Isotopes


          There are seven stable isotopes of mercury with Hg-202 being the most abundant (29.86%). The longest-lived radioisotopes are 194Hg with a half-life of 444 years, and 203Hg with a half-life of 46.612 days. Most of the remaining radioisotopes have half-lives that are less than a day. 199Hg and 201Hg are the most often studied NMR-active nuclei, having spins of 1/2 and 3/2 respectively.


          


          Reactivity


          Mercury dissolves to form amalgams with gold, zinc and many metals. Because iron is an exception to this rule, iron flasks have been traditionally used to trade mercury. When heated, mercury also reacts with oxygen in air to form mercury oxide, which then can be decomposed by further heating to higher temperatures.


          Since it is below hydrogen in the reactivity series of metals, mercury does not react with most acids, such as dilute sulfuric acid, though oxidizing acids such as concentrated sulfuric acid and nitric acid or aqua regia dissolve it to give sulfate and nitrate and chloride. Similar to silver, mercury reacts with atmospheric hydrogen sulfide. Mercury even reacts with solid sulfur flakes, which is used in mercury spill kits to absorb mercury vapors (spill kits also use activated charcoal and powdered zinc).


          


          Compounds


          The most important salts are


          
            	Mercury(I) chloride ( calomel) is sometimes still used in medicine, acousto-optical filters and as a standard in electrochemistry;


            	Mercury(II) chloride (which is very corrosive, sublimes and is a violent poison);


            	Mercury fulminate, (a detonator widely used in explosives);


            	Mercury(II) oxide, the main oxide of mercury;


            	Mercury(II) sulfide (found naturally as the ore cinnabar, still used in oriental medicine, or vermilion which is a high-grade paint pigment);


            	Mercury(II) selenide a semiconductor;


            	Mercury(II) telluride a semiconductor; and


            	Mercury cadmium telluride and mercury zinc telluride, infrared detector materials.

          


          Laboratory tests have found that an electrical discharge causes the noble gases to combine with mercury vapor. These compounds are held together with van der Waals forces and result in HgNe, HgAr, HgKr, and HgXe (see exciplex). Organic mercury compounds are also important. Methylmercury is a dangerous compound that is widely found as a pollutant in water bodies and streams.


          The discovery of Mercury(IV) fluoride (HgF4) was announced in September 2007.


          


          Safety


          
            [image: ]
          


          Mercury and most of its compounds are extremely toxic and are generally handled with care; in cases of spills involving mercury (such as from certain thermometers or fluorescent light bulbs) specific cleaning procedures are used to avoid toxic exposure. It can be inhaled and absorbed through the skin and mucous membranes, so containers of mercury are securely sealed to avoid spills and evaporation. Heating of mercury, or compounds of mercury that may decompose when heated, is always carried out with adequate ventilation in order to avoid exposure to mercury vapor. The most toxic forms of mercury are its organic compounds, such as dimethylmercury and methylmercury.


          


          Occupational exposure


          Due to the health effects of mercury exposure, industrial and commercial uses are regulated in many countries. The World Health Organization, OSHA, and NIOSH all treat mercury as an occupational hazard, and have established specific occupational exposure limits. Environmental releases and disposal of mercury are regulated in the U.S. primarily by the United States Environmental Protection Agency.


          Case control studies have shown effects such as tremors, impaired cognitive skills, and sleep disturbance in workers with chronic exposure to mercury vapour even at low concentrations in the range 0.742 g/m3.


          A study has shown that acute exposure (4-8 hours) to calculated elemental mercury levels of 1.1 to 44 mg/m3 resulted in chest pain, dyspnea, cough, hemoptysis, impairment of pulmonary function, and evidence of interstitial pneumonitis.


          Acute exposure to mercury vapor has been shown to result in profound central nervous system effects, including psychotic reactions characterized by delirium, hallucinations, and suicidal tendency. Occupational exposure has resulted in broad-ranging functional disturbance, including erethism, irritability, excitability, excessive shyness, and insomnia. With continuing exposure, a fine tremor develops and may escalate to violent muscular spasms. Tremor initially involves the hands and later spreads to the eyelids, lips, and tongue. Long-term, low-level exposure has been associated with more subtle symptoms of erethism, including fatigue, irritability, loss of memory, vivid dreams, and depression.


          


          Treatment


          Research on the treatment of mercury poisoning is limited. Currently available drugs for acute mercurial poisoning include chelators N-acetyl-D,L- penicillamine (NAP), British Anti-Lewisite (BAL), 2,3-dimercapto-1-propanesulfonic acid (DMPS), and dimercaptosuccinic acid (DMSA). In one small study including 11 construction workers exposed to elemental mercury, patients were treated with DMSA and NAP. Chelation therapy with both drugs resulted in the mobilization of a small fraction of the total estimated body mercury. DMSA was able to increase the excretion of mercury to a greater extent than NAP.


          


          Mercury in fish


          
            [image: California sign warning about the risks from mercury-containing fish.]

            
              California sign warning about the risks from mercury-containing fish.
            

          


          Fish and shellfish have a natural tendency to concentrate mercury in their bodies, often in the form of methylmercury, a highly toxic organic compound of mercury. Species of fish that are high on the food chain, such as shark, swordfish, king mackerel, albacore tuna, and tilefish contain higher concentrations of mercury than others. This is because mercury is stored in the muscle tissues of fish, and when a predatory fish eats another fish, it assumes the entire body burden of mercury in the consumed fish. Since fish are less efficient at depurating than accumulating methylmercury, fish-tissue concentrations increase over time. Thus species that are high on the food chain amass body burdens of mercury that can be ten times higher, or more, than the species they consume. This process is called biomagnification. The first occurrence of widespread mercury poisoning in humans occurred this way in Minamata, Japan, now called Minamata disease.


          The complexities associated with mercury transport and environmental fate are described by USEPA in their 1997 Mercury Study Report to Congress. Because methylmercury and high levels of elemental mercury can be particularly toxic to unborn or young children, organizations such as the U.S. EPA and FDA recommend that women who are pregnant or plan to become pregnant within the next one or two years, as well as young children avoid eating more than 6 ounces (one average meal) of fish per week.


          In the United States the FDA has an action level for methyl mercury in commercial marine and freshwater fish that is 1.0 parts per million (ppm), and in Canada the limit for the total of mercury content is 0.5 ppm.


          Species with characteristically low levels of mercury include shrimp, tilapia, salmon, pollock, and catfish (FDA March 2004). The FDA characterizes shrimp, catfish, pollock, salmon, and canned light tuna as low-mercury seafood, although recent tests have indicated that up to 6 percent of canned light tuna may contain high levels.


          


          Mercury and aluminium


          Mercury readily combines with aluminium to form a mercury-aluminium amalgam when the two pure metals come into contact. However, when the amalgam is exposed to air, the aluminium oxidizes, leaving behind mercury. The oxide flakes away, exposing more mercury amalgam, which repeats the process. This process continues until the supply of amalgam is exhausted, and since it releases mercury, a small amount of mercury can eat through a large amount of aluminium over time, by progressively forming amalgam and relinquishing the aluminium as oxide.


          Aluminium in air is ordinarily protected by a molecule-thin layer of its own oxide, which is not porous to oxygen. Mercury coming into contact with this oxide does no harm. However, if any elemental aluminium is exposed (even by a recent scratch), the mercury may combine with it, starting the process described above, and potentially damaging a large part of the aluminium before it finally ends.


          For this reason, restrictions are placed on the use and handling of mercury in proximity with aluminium. In particular, mercury is not allowed aboard aircraft under most circumstances because of the risk of it forming amalgam with exposed aluminium parts in the aircraft.


          


          Regulations


          In the European Union, Directive on the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment (See RoHS) bans mercury from certain electrical and electronic products, and limits the amount of mercury in other products to less than 1000 ppm.


          Besides, in the European Union there are restriction for mercury concentration in packaging (the limit is 100 ppm for sum of mercury, lead, hexavalent chromium and cadmium) and batteries (the limit is 5 ppm).


          In July 2007, European Union also banned mercury in non-electrical measuring devices, such as thermometers and barometers. The ban applies to new devices only, and contains exemptions for the healthcare sector and a two-year grace period for manufacturers of barometers.


          In Norway, there is a total ban on use of mercury in the manufacturing as well as import or export of mercury products. The ban is effective as of January 1, 2008. Lakes in Norway are already polluted by mercury.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mercury_%28element%29"
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                  MESSENGER false colour image of Mercury
                

              
            


            
              	
                
                  Designations
                

              
            


            
              	Adjective

              	Mercurian, Mercurial
            


            
              	
                
                  Orbital characteristics
                

              
            


            
              	Epoch J2000
            


            
              	Aphelion

              	69,816,900 km

              0.466697 AU
            


            
              	Perihelion

              	46,001,200 km

              0.307499 AU
            


            
              	Semi-major axis

              	57,909,100 km

              0.387098 AU
            


            
              	Eccentricity

              	0.205630
            


            
              	Orbital period

              	87.9691 d

              (0.240846 a)
            


            
              	Synodic period

              	115.88d
            


            
              	Average orbitalspeed

              	47.87 km/s
            


            
              	Mean anomaly

              	174.796
            


            
              	Inclination

              	7.005

              3.38 to Suns equator
            


            
              	Longitudeof ascendingnode

              	48.331
            


            
              	Argument of perihelion

              	29.124
            


            
              	Satellites

              	None
            


            
              	
                
                  Physical characteristics
                

              
            


            
              	Mean radius

              	2,439.71.0km

              0.3829 Earths
            


            
              	Flattening

              	< 0.0006
            


            
              	Surface area

              	7.48107km

              0.108 Earths
            


            
              	Volume

              	6.0831010km

              0.054 Earths
            


            
              	Mass

              	3.30221023kg

              0.055 Earths
            


            
              	Mean density

              	5.427g/cm
            


            
              	Equatorial surfacegravity

              	3.7m/s

              0.38 g
            


            
              	Escape velocity

              	4.25km/s
            


            
              	Sidereal rotation

              period

              	58.646 day

              1407.5 h
            


            
              	Equatorial rotationvelocity

              	10.892 km/h
            


            
              	Axial tilt

              	2.110.1
            


            
              	Northpole right ascension

              	18 h 44 min 2 s

              281.01
            


            
              	Northpole declination

              	61.45
            


            
              	Albedo

              	0.119 ( bond)

              0.106 ( geom.)
            


            
              	Surface temp.

              0N, 0W

              85N, 0W

              	
                
                  
                    	min

                    	mean

                    	max
                  


                  
                    	100 K

                    	340 K

                    	700 K
                  


                  
                    	80 K

                    	200 K

                    	380 K
                  

                

              
            


            
              	Apparent magnitude

              	up to 1.9
            


            
              	Angular diameter

              	4.5"  13"
            


            
              	
                
                  Atmosphere
                

              
            


            
              	Surface pressure

              	trace
            


            
              	Composition

              	42% Molecular oxygen

              29.0% sodium

              22.0% hydrogen

              6.0% helium

              0.5% potassium

              Trace amounts of argon, nitrogen, carbon dioxide, water vapor, xenon, krypton, & neon
            

          


          Mercury (pronounced [ˈmɝkjʊəri] ) is the innermost and smallest planet in the solar system (since Pluto was re-labelled as a dwarf planet), orbiting the Sun once every 88 days. Mercury is bright when viewed from Earth, ranging from 2.0 to 5.5 in apparent magnitude, but is not easily seen as its greatest angular separation from the Sun (greatest elongation) is only 28.3: It can only be seen in morning and evening twilight. Comparatively little is known about it; the first of two spacecraft to approach Mercury was Mariner10 from 1974 to 1975, which mapped only about 45% of the planets surface. The second was the MESSENGER spacecraft, which mapped another 30% of the planet during its flyby of January 14, 2008. MESSENGER will make two more passes by Mercury, followed by orbital insertion in 2011, and will survey and map the entire planet.


          Physically, Mercury is similar in appearance to the Moon. It is heavily cratered, has no natural satellites and no substantial atmosphere. It has a large iron core, which generates a magnetic field about 1% as strong as that of the Earth. It is an exceptionally dense planet due to the large size of its core. The surface temperatures on Mercury range from about 90 to 700 K (-183 C to 427 C), with the subsolar point being the hottest and the bottoms of craters near the poles being the coldest.


          Recorded observations of Mercury date back to at least the first millennium BC. Before the 4th century BC, Greek astronomers believed the planet to be two separate objects: one visible only at sunrise, which they called Apollo; the other visible only at sunset, which they called Hermes. The English name for the planet comes from the Romans, who named it after the Roman god Mercury, which they equated with the Greek Hermes. The astronomical symbol for Mercury is a stylized version of Hermes' caduceus.


          


          Internal structure


          Mercury is one of four terrestrial planets, and is a rocky body like the Earth. It is the smallest planet in the solar system, with an equatorial radius of 2439.7km. Mercury is even smalleralbeit more massivethan the largest natural satellites in the solar system, Ganymede and Titan. Mercury consists of approximately 70% metallic and 30% silicate material. Mercury's density is the second highest in the Solar System at 5.427g/cm, only slightly less than Earths density of 5.515g/cm. If the effect of gravitational compression were to be factored out, the materials of which Mercury is made would be denser, with an uncompressed density of 5.3g/cm versus Earths 4.4g/cm.
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              1. Crust100300km thick

              2. Mantle600km thick

              3. Core1,800km radius
            

          


          Mercurys density can be used to infer details of its inner structure. While the Earths high density results appreciably from gravitational compression, particularly at the core, Mercury is much smaller and its inner regions are not nearly as strongly compressed. Therefore, for it to have such a high density, its core must be large and rich in iron. Geologists estimate that Mercurys core occupies about 42% of its volume; for Earth this proportion is 17%. Recent research strongly suggests Mercury has a molten core.


          Surrounding the core is a 600km mantle. It is generally thought that early in Mercurys history, a giant impact with a body several hundred kilometers across stripped the planet of much of its original mantle material, resulting in the relatively thin mantle compared to the sizable core.


          Based on data from the Mariner10 mission and Earth-based observation, Mercurys crust is believed to be 100300km thick. One distinctive feature of Mercurys surface is the presence of numerous narrow ridges, some extending over several hundred kilometers. It is believed that these were formed as Mercurys core and mantle cooled and contracted at a time when the crust had already solidified.


          Mercury's core has a higher iron content than that of any other major planet in the Solar System, and several theories have been proposed to explain this. The most widely accepted theory is that Mercury originally had a metal-silicate ratio similar to common chondrite meteors, thought to be typical of the Solar System's rocky matter, and a mass approximately 2.25 times its current mass. However, early in the solar systems history, Mercury may have been struck by a planetesimal of approximately 1/6 that mass. The impact would have stripped away much of the original crust and mantle, leaving the core behind as a relatively major component. A similar process has been proposed to explain the formation of Earths Moon (see giant impact theory).


          Alternatively, Mercury may have formed from the solar nebula before the Suns energy output had stabilized. The planet would initially have had twice its present mass, but as the protosun contracted, temperatures near Mercury could have been between 2,500 and 3,500K, (2,227 C to 3,227 C) and possibly even as high as 10,000K (9,727 C). Much of Mercurys surface rock could have been vaporized at such temperatures, forming an atmosphere of "rock vapor" which could have been carried away by the solar wind.


          A third hypothesis proposes that the solar nebula caused drag on the particles from which Mercury was accreting, which meant that lighter particles were lost from the accreting material. Each of these hypotheses predicts a different surface composition, and two upcoming space missions, MESSENGER and BepiColombo, both aim to make observations to test them.


          


          Surface geology
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              First high-resolution image of Mercury transmitted by MESSENGER (false colour)
            

          


          Mercurys surface is overall very similar in appearance to that of the Moon, showing extensive mare-like plains and heavy cratering, indicating that it has been geologically inactive for billions of years. Since our knowledge of Mercury's geology has been based on the 1975 Mariner flyby and terrestrial observations, it is the least understood of the terrestrial planets. As data from the recent MESSENGER flyby is processed this knowledge will increase. For example, an unusual crater with radiating troughs has been discovered which scientists are calling "the spider."


          Albedo features refer to areas of markedly different reflectivity, as seen by telescopic observation. Mercury also possesses Dorsa (also called " wrinkle-ridges"), Moon-like highlands, Montes (mountains), Planitiae, or plains, Rupes ( escarpments), and Valles ( valleys).


          Mercury was heavily bombarded by comets and asteroids during and shortly following its formation 4.6 billion years ago, as well as during a possibly separate subsequent episode called the late heavy bombardment that came to an end 3.8 billion years ago. During this period of intense crater formation, the planet received impacts over its entire surface, facilitated by the lack of any atmosphere to slow impactors down. During this time the planet was volcanically active; basins such as the Caloris Basin were filled by magma from within the planet, which produced smooth plains similar to the maria found on the Moon.


          


          Impact basins and craters
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              Mercurys Caloris Basin is one of the largest impact features in the Solar System.
            

          


          Craters on Mercury range in diameter from small bowl-shaped cavities to multi-ringed impact basins hundreds of kilometers across. They appear in all states of degradation, from relatively fresh rayed craters to highly degraded crater remnants. Mercurian craters differ subtly from lunar craters in that the area blanketed by their ejecta is much smaller, a consequence of Mercury's stronger surface gravity.


          The largest known craters are Caloris Basin, with a diameter of 1550km, and the Skinakas Basin with an outer-ring diameter of 2,300km. The impact that created the Caloris Basin was so powerful that it caused lava eruptions and left a concentric ring over 2km tall surrounding the impact crater. At the antipode of the Caloris Basin is a large region of unusual, hilly terrain known as the "Weird Terrain". One hypothesis for its origin is that shock waves generated during the Caloris impact traveled around the planet, converging at the basins antipode (180 degrees away). The resulting high stresses fractured the surface. Alternatively, it has been suggested that this terrain formed as a result of the convergence of ejecta at this basins antipode.


          Overall, about 15 impact basins have been identified on the imaged part of Mercury. Other notable basins include the 400 km wide, multi-ring, Tolstoj Basin which has an ejecta blanket extending up to 500 km from its rim, and its floor has been filled by smooth plains materials. Beethoven Basin also has a similar-sized ejecta blanket and a 625 km diameter rim. Like the Moon, the surface of Mercury has likely incurred the effects of space weathering processes, including Solar wind and micrometeorite impacts.


          


          Plains


          There are two geologically distinct plains regions on Mercury. Gently rolling, hilly plains in the regions between craters are Mercury's oldest visible surfaces, predating the heavily cratered terrain. The inter-crater plains appear to have obliterated many earlier craters, and show a general paucity of smaller craters below about 30 km in diameter. It is not clear whether they are of volcanic or impact origin. The inter-crater plains are distributed roughly uniformly over the entire surface of the planet.


          
            [image: The so-called “Weird Terrain” was formed by the Caloris Basin impact at its antipodal point.]

            
              The so-called Weird Terrain was formed by the Caloris Basin impact at its antipodal point.
            

          


          Smooth plains are widespread flat areas which fill depressions of various sizes and bear a strong resemblance to the lunar maria. Notably, they fill a wide ring surrounding the Caloris Basin. An appreciable difference between these plains and lunar maria is that the smooth plains of Mercury have the same albedo as the older inter-crater plains. Despite a lack of unequivocally volcanic characteristics, the localisation and rounded, lobate shape of these plains strongly support volcanic origins. All the Mercurian smooth plains formed significantly later than the Caloris basin, as evidenced by appreciably smaller crater densities than on the Caloris ejecta blanket. The floor of the Caloris Basin is also filled by a geologically distinct flat plain, broken up by ridges and fractures in a roughly polygonal pattern. It is not clear whether they are volcanic lavas induced by the impact, or a large sheet of impact melt.


          One unusual feature of the planets surface is the numerous compression folds, or rupes, which crisscross the plains. It is thought that as the planets interior cooled, it contracted and its surface began to deform. The folds can be seen on top of other features, such as craters and smoother plains, indicating that they are more recent. Mercurys surface is also flexed by significant tidal bulges raised by the Sunthe Suns tides on Mercury are about 17 times stronger than the Moons on Earth.


          


          Surface conditions and "atmosphere" (exosphere)


          The mean surface temperature of Mercury is 442.5 K, but it ranges from 100 K to 700 K, due to the absence of an atmosphere. On the dark side of the planet, temperatures average 110 K. The intensity of sunlight on Mercurys surface ranges between 4.59 and 10.61 times the solar constant (1370Wm2).
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          Despite the generally extremely high temperature of its surface, observations strongly suggest that ice exists on Mercury. The floors of some deep craters near the poles are never exposed to direct sunlight, and temperatures there remain far lower than the global average. Water ice strongly reflects radar, and observations by the 70m Goldstone telescope and the VLA in the early 1990s revealed that there are patches of very high radar reflection near the poles. While ice is not the only possible cause of these reflective regions, astronomers believe it is the most likely.


          The icy regions are believed to be covered to a depth of only a few meters, and contain about 10141015kg of ice. By comparison, the Antarctic ice sheet on Earth has a mass of about 41018kg, and Mars south polar cap contains about 1016kg of water. The origin of the ice on Mercury is not yet known, but the two most likely sources are from outgassing of water from the planets interior or deposition by impacts of comets.
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          Mercury is too small for its gravity to retain any significant atmosphere over long periods of time; however, it does have a "tenuous surface-bounded exosphere" containing hydrogen, helium, oxygen, sodium, calcium and potassium. This exosphere is not stableatoms are continuously lost and replenished from a variety of sources. Hydrogen and helium atoms probably come from the solar wind, diffusing into Mercurys magnetosphere before later escaping back into space. Radioactive decay of elements within Mercurys crust is another source of helium, as well as sodium and potassium. Water vapor is present, being brought to Mercury by some combination of processes such as: comets striking its surface, sputtering creating water "where none existed before from the ingredients of solar wind and Mercury rock" (both contain hydrogen and oxygen), and "reservoirs of water ice in small areas of Mercury's poles where local topography creates permanently shadowed spots in crater walls that might trap water over the age of the solar system". MESSENGER found high proportions of calcium, helium, hydroxide, magnesium, oxygen, potassium, silicon, sodium, and water. The detection of high amounts of water-related ions like O+, OH-, and H2O+ was a surprise. Because of the quantities of these ions that were detected in Mercury's space environment, scientists surmise that these molecules were blasted from the surface or exosphere by the solar wind.


          Sodium and potassium were discovered in the atmosphere during the 1980s, and are believed to result primarily from the vaporization of surface rock struck by micrometeorite impacts. Due to the ability of these materials to diffuse sunlight, Earth-based observers can readily detect their composition in the atmosphere. Studies indicate that, at times, Sodium emissions are localized at points that correspond to the planet's magnetic dipoles. This would indicate some interaction between the magnetosphere and the planet's surface.


          


          Magnetic field and magnetosphere
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          Despite its small size and slow 59-day-long rotation, Mercury has a significant, and apparently global, magnetic field. According to measurements taken by Mariner10, it is about 1.1% as strong as the Earths. The magnetic field strength at the Mercurian equator is about 300 nT. Like that of Earth, Mercury's magnetic field is dipolar in nature. Unlike Earth, however, Mercury's poles are nearly aligned with the planet's spin axis. Measurements from both the Mariner10 and MESSENGER space probes have indicated that the strength and shape of the magnetic field are stable.


          It is likely that this magnetic field is generated by way of a Dynamo effect, in a manner similar to the magnetic field of Earth. This dynamo effect would result from the circulation of the planet's iron-rich liquid core. Particularly strong tidal effects caused by the planet's high orbital eccentricity would serve to keep the core in the liquid state necessary for this dynamo effect.


          Mercurys magnetic field is strong enough to deflect the solar wind around the planet, creating a magnetosphere. The planet's magnetosphere, though small enough to fit within the Earth, is strong enough to trap solar wind plasma. This contributes to the space weathering of the planet's surface. Observations taken by the Mariner10 spacecraft detected this low energy plasma in the magnetosphere of the planet's nightside. Bursts of energetic particles were detected in the planet's magnetotail, which indicates a dynamic quality to the planet's magnetosphere.


          


          Orbit and rotation
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          Mercury has the most eccentric orbit of all the planets; its eccentricity is 0.21 with its distance from the Sun ranging from 46,000,000 to 70,000,000kilometers. It takes 88 days to complete an orbit. The diagram on the left illustrates the effects of the eccentricity, showing Mercurys orbit overlaid with a circular orbit having the same semi-major axis. The higher velocity of the planet when it is near perihelion is clear from the greater distance it covers in each 5-day interval. The size of the spheres, inversely proportional to their distance from the Sun, is used to illustrate the varying heliocentric distance. This varying distance to the Sun, combined with a 3:2 spin-orbit resonance of the planets rotation around its axis, result in complex variations of the surface temperature.


          Mercurys orbit is inclined by 7 to the plane of Earths orbit (the ecliptic), as shown in the diagram on the right. As a result, transits of Mercury across the face of the Sun can only occur when the planet is crossing the plane of the ecliptic at the time it lies between the Earth and the Sun. This occurs about every seven years on average.
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          Functionally, Mercurys axial tilt is nonexistent, with measurements as low as 0.027. This is significantly smaller than that of Jupiter, which boasts the second smallest axial tilt of all planets at 3.1 degrees. This means an observer at Mercurys equator during local noon would never see the Sun more than approximately 1/30 of one degree north or south of the zenith. Conversely, at the poles the Sun never rises more than 2.1 above the horizon.


          At certain points on Mercurys surface, an observer would be able to see the Sun rise about halfway, then reverse and set before rising again, all within the same Mercurian day. This is because approximately four days prior to perihelion, Mercurys angular orbital velocity exactly equals its angular rotational velocity so that the Suns apparent motion ceases; at perihelion, Mercurys angular orbital velocity then exceeds the angular rotational velocity. Thus, the Sun appears to move in a retrograde direction. Four days after perihelion, the Suns normal apparent motion resumes at these points.


          


          Advance of perihelion


          During the 19th century, French mathematician Le Verrier noticed that the slow precession of Mercurys orbit around the Sun could not be completely explained by Newtonian mechanics and perturbations by the known planets. He proposed that another planet might exist in an orbit even closer to the Sun to account for this perturbation. (Other explanations considered included a slight oblateness of the Sun.) The success of the search for Neptune based on its perturbations of the orbit of Uranus led astronomers to place great faith in this explanation, and the hypothetical planet was even named Vulcan. However, no such planet was ever found.


          In the early 20th century, Albert Einsteins General Theory of Relativity provided the explanation for the observed precession. The effect is very small: the Mercurian relativistic perihelion advance excess is just 42.98 arcseconds per century, therefore it requires a little over twelve million orbits for a full excess turn. Similar, but much smaller effects, operate for other planets, being 8.62 arcseconds per century for Venus, 3.84 for Earth, 1.35 for Mars, and 10.05 for 1566 Icarus.
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          Spinorbit resonance


          For many years it was thought that Mercury was synchronously tidally locked with the Sun, rotating once for each orbit and keeping the same face directed towards the Sun at all times, in the same way that the same side of the Moon always faces the Earth. However, radar observations in 1965 proved that the planet has a 3:2 spinorbit resonance, rotating three times for every two revolutions around the Sun; the eccentricity of Mercurys orbit makes this resonance stableat perihelion, when the solar tide is strongest, the Sun is nearly still in Mercurys sky.


          The original reason astronomers thought it was synchronously locked was that whenever Mercury was best placed for observation, it was always at the same point in its 3:2 resonance, hence showing the same face. Due to Mercurys 3:2 spinorbit resonance, a solar day (the length between two meridian transits of the Sun) lasts about 176 Earth days. A sidereal day (the period of rotation) lasts about 58.7 Earth days.


          Orbital simulations indicate that the eccentricity of Mercurys orbit varies chaotically from 0 (circular) to a very high 0.47 over millions of years. This is thought to explain Mercurys 3:2 spin-orbit resonance (rather than the more usual 1:1), since this state is more likely to arise during a period of high eccentricity.


          


          Observation


          Mercurys apparent magnitude varies between about 2.0brighter than Siriusand 5.5. Observation of Mercury is complicated by its proximity to the Sun, as it is lost in the Suns glare for much of the time. Mercury can be observed for only a brief period during either morning or evening twilight. The Hubble Space Telescope cannot observe Mercury at all, due to safety procedures which prevent its pointing too close to the Sun.


          Like the Moon, Mercury exhibits phases as seen from Earth, being "new" at inferior conjunction and full at superior conjunction. The planet is rendered invisible on both of these occasions by virtue of its rising and setting in concert with the Sun in each case. The first and last quarter phases occur at greatest elongation east and west, respectively, when Mercury's separation from the Sun ranges anywhere from 17.9 at perihelion to 27.8 at aphelion. At greatest elongation west, Mercury rises earliest before the Sun, and at greatest elongation east, it sets latest after the Sun.


          Mercury attains inferior conjunction every 116 days on average, but this interval can range from 111 days to 121 days due to the planets eccentric orbit. Mercury can come as close as 77.3million km to the Earth, but currently it does not come closer than 82million km from the Earth. Its period of retrograde motion as seen from Earth can vary from 8 to 15 days on either side of inferior conjunction. This large range also arises from the planets high orbital eccentricity.


          Mercury is more often easily visible from Earths Southern Hemisphere than from its Northern Hemisphere; this is because its maximum possible elongations west of the Sun always occur when it is early autumn in the Southern Hemisphere, while its maximum possible eastern elongations happen when the Southern Hemisphere is having its late winter season. In both of these cases, the angle Mercury strikes with the ecliptic is maximized, allowing it to rise several hours before the Sun in the former instance and not set until several hours after sundown in the latter in countries located at southern temperate zone latitudes, such as Argentina and New Zealand. By contrast, at northern temperate latitudes, Mercury is never above the horizon of a more-or-less fully dark night sky. Mercury can also, like several other planets and the brightest stars, be seen during a total solar eclipse.


          Mercury is brightest as seen from Earth when it is at a gibbous phase, between either quarter phase and full. Although the planet is further away from Earth when it is gibbous than when it is a crescent, the greater illuminated area visible more than compensates for the greater distance. The opposite is true for Venus, which appears brightest when it is a thin crescent, because it is much closer to Earth than when gibbous.


          


          Studies of Mercury


          


          Ancient astronomers


          The earliest known recorded observations of Mercury are from the MUL.APIN tablets. These observations were most likely made by an Assyrian astronomer around the 14th century BC. The cuniform name used to designate Mercury on the MUL.APIN tablets is transcribed as UDU.IDIM.GU4.UD ("the jumping planet"). Babylonian records of Mercury date back to the 1st millennium BC. The Babylonians called the planet Nabu after the messenger to the Gods in their mythology.


          The ancient Greeks of Hesiod's time knew the planet as ί (Stilbon), meaning "the gleaming", and Ἑά (Hermaon). Later Greeks called the planet Apollo when it was visible in the morning sky and Hermes when visible in the evening. Around the 4th century BC, however, Greek astronomers came to understand that the two names referred to the same body. The Romans named the planet after the Roman messenger god, Mercury (Latin Mercurius), which they equated with the Greek Hermes.


          In ancient China, Mercury was known as Ch'en-Hsing, the Hour Star. It was associated with the direction north and the phase of water in the Wu Xing. Hindu mythology used the name Budha for Mercury, and this god was thought to preside over Wednesday. The god Odin (or Woden) of Germanic paganism was also associated with the planet Mercury and the name Wednesday was derived from Woden's day. The Maya may have represented Mercury as an owl (or possibly four owls; two for the morning aspect and two for the evening) that served as a messenger to the underworld.


          


          Ground-based telescopic research
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          The first telescopic observations of Mercury were made by Galileo in the early 17th century. Although he observed phases when he looked at Venus, his telescope was not powerful enough to see the phases of Mercury. In 1631 Pierre Gassendi made the first observations of the transit of a planet across the Sun when he saw a transit of Mercury predicted by Johannes Kepler. In 1639 Giovanni Zupi used a telescope to discover that the planet had orbital phases similar to Venus and the Moon. The observation demonstrated conclusively that Mercury orbited around the Sun.


          A very rare event in astronomy is the passage of one planet in front of another ( occultation), as seen from Earth. Mercury and Venus occult each other every few centuries, and the event of May 28, 1737 is the only one historically observed, having been seen by John Bevis at the Royal Greenwich Observatory. The next occultation of Mercury by Venus will be on December 3, 2133.


          The difficulties inherent in observing Mercury mean that it has been far less studied than the other planets. In 1800 Johann Schrter made observations of surface features, claiming to observed 20km high mountains. Friedrich Bessel used Schrter's drawings to erroneously estimate the rotation period as 24 hours and an axial tilt of 70. In the 1880s Giovanni Schiaparelli mapped the planet more accurately, and suggested that Mercurys rotational period was 88 days, the same as its orbital period due to tidal locking. This phenomenon is known as synchronous rotation and is also shown by Earths Moon. The effort to Map the surface of Mercury was continued by Eugenios Antoniadi, who published a book in 1934 that included both maps and his own observations. Many of the planet's surface features, particularly the albedo features, take their names from Antoniadi's map.


          In June 1962 Soviet scientists at the Institute of Radio-engineering and Electronics of the USSR Academy of Sciences lead by Vladimir Kotelnikov became first to bounce radar signal off Mercury and receive it, starting radar observations of the planet. Three years later radar observations by Americans Gordon Pettengill and R. Dyce using 300-meter Arecibo Observatory radio telescope in Puerto Rico showed conclusively that the planets rotational period was about 59 days. The theory that Mercurys rotation was synchronous became widely held, and it was a surprise to astronomers when these radio observations were announced. If Mercury were tidally locked, its dark face would be extremely cold, but measurements of radio emission revealed that it was much hotter than expected. Astronomers were reluctant to drop the synchronous rotation theory and proposed alternative mechanisms such as powerful heat-distributing winds to explain the observations.


          Italian astronomer Giuseppe Colombo noted that the rotation value was about two-thirds of Mercurys orbital period, and proposed that a different form of tidal locking had occurred in which the planets orbital and rotational periods were locked into a 3:2 rather than a 1:1 resonance. Data from Mariner10 subsequently confirmed this view.


          Ground-based observations did not shed much further light on the innermost planet, and it was not until space probes visited Mercury that many of its most fundamental properties became known. However, recent technological advances have led to improved ground-based observations. In 2000, high-resolution lucky imaging from the Mount Wilson Observatory 1500mm telescope provided the first views that resolved some surface features on the parts of Mercury which were not imaged in the Mariner missions. Later imaging has shown evidence of a huge double-ringed impact basin even larger than the Caloris Basin in the non-Mariner-imaged hemisphere. It has informally been dubbed the Skinakas Basin. Most of the planet has been mapped by the Arecibo radar telescope, with 5km resolution, including polar deposits in shadowed craters of what may be water ice.
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          Research with space probes


          Reaching Mercury from Earth poses significant technical challenges, since the planet orbits so much closer to the Sun than does the Earth. A Mercury-bound spacecraft launched from Earth must travel over 91 million kilometers into the Suns gravitational potential well. Starting from the Earths orbital speed of 30km/s, the change in velocity ( delta-v) the spacecraft must make to enter into a Hohmann transfer orbit that passes near Mercury is large compared to other planetary missions.


          The potential energy liberated by moving down the Suns potential well becomes kinetic energy; requiring another large delta-v change to do anything other than rapidly pass by Mercury. In order to land safely or enter a stable orbit the spacecraft must rely entirely on rocket motors since aerobraking is ruled out because the planet has very little atmosphere. A trip to Mercury actually requires more rocket fuel than that required to escape the solar system completely. As a result, only two space probes have visited the planet so far. A proposed alternative approach would use a solar sail to attain a Mercury-synchronous orbit around the Sun.


          


          Mariner 10
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          The first spacecraft to visit Mercury was NASAs Mariner10 (197475). The spacecraft used the gravity of Venus to adjust its orbital velocity so that it could approach Mercury, making it both the first spacecraft to use this gravitational slingshot effect and the first NASA mission to visit multiple planets. Mariner10 provided the first close-up images of Mercurys surface, which immediately showed its heavily cratered nature, and also revealed many other types of geological features, such as the giant scarps which were later ascribed to the effect of the planet shrinking slightly as its iron core cools. Unfortunately, due to the length of Mariner10's orbital period, the same face of the planet was lit at each of Mariner10s close approaches. This made observation of both sides of the planet impossible, and resulted in the mapping of less than 45% of the planets surface.


          The spacecraft made three close approaches to Mercury, the closest of which took it to within 327km of the surface. At the first close approach, instruments detected a magnetic field, to the great surprise of planetary geologistsMercurys rotation was expected to be much too slow to generate a significant dynamo effect. The second close approach was primarily used for imaging, but at the third approach, extensive magnetic data were obtained. The data revealed that the planets magnetic field is much like the Earths, which deflects the solar wind around the planet. However, the origin of Mercurys magnetic field is still the subject of several competing theories.


          Just a few days after its final close approach, Mariner10 ran out of fuel. Since its orbit could no longer be accurately controlled, mission controllers instructed the probe to shut itself down on March 24, 1975. Mariner10 is thought to be still orbiting the Sun, passing close to Mercury every few months.


          


          MESSENGER
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          A second NASA mission to Mercury, named MESSENGER (MErcury Surface, Space ENvironment, GEochemistry, and Ranging), was launched on August 3, 2004, from the Cape Canaveral Air Force Station aboard a Boeing Delta 2 rocket. The MESSENGER spacecraft will make several close approaches to planets to place it onto the correct trajectory to reach an orbit around Mercury. It made a fly-by of the Earth in August 2005, and of Venus in October 2006 and June 2007. The first fly-by of Mercury occurred on January 14, 2008. Two more fly-bys of Mercury are scheduled, in October 2008 and September 2009. Most of the hemisphere not imaged by Mariner10 will be mapped during the fly-bys. The probe will then enter an elliptical orbit around the planet in March 2011; the nominal mapping mission is one terrestrial year.


          The mission is designed to shed light on six key issues: Mercurys high density, its geological history, the nature of its magnetic field, the structure of its core, whether it really has ice at its poles, and where its tenuous atmosphere comes from. To this end, the probe is carrying imaging devices which will gather much higher resolution images of much more of the planet than Mariner10, assorted spectrometers to determine abundances of elements in the crust, and magnetometers and devices to measure velocities of charged particles. Detailed measurements of tiny changes in the probes velocity as it orbits will be used to infer details of the planets interior structure.


          


          BepiColombo


          The European Space Agency is planning a joint mission with Japan called BepiColombo, which will orbit Mercury with two probes: one to map the planet and the other to study its magnetosphere. A Russian Soyuz rocket will launch the bus carrying the two probes in 2013 from ESA's Guiana Space Centre to take advantage of its equatorial location. As with MESSENGER, the BepiColombo bus will make close approaches to other planets en route to Mercury for orbit-changing gravitational assists, passing the Moon and Venus and making several approaches to Mercury before entering orbit. A combination of chemical and ion engines will be used, the latter thrusting continuously for long intervals. The spacecraft bus will reach Mercury in 2019. The bus will release the magnetometer probe into an elliptical orbit, then chemical rockets will fire to deposit the mapper probe into a circular orbit. Both probes will operate for a terrestrial year.


          The mapper probe will carry an array of spectrometers similar to those on MESSENGER, and will study the planet at many different wavelengths including infrared, ultraviolet, X-ray and gamma ray. Apart from intensively studying the planet itself, mission planners also hope to use the probe's proximity to the Sun to test the predictions of General Relativity theory with improved accuracy.


          The mission is named after Giuseppe (Bepi) Colombo, the scientist who first determined the nature of Mercurys spin-orbit resonance and who was also involved in the planning of Mariner10s gravity-assisted trajectory to the planet in 1974.
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              	Origin

              	Franklin, New Hampshire
            


            
              	Mouth

              	Atlantic Ocean
            


            
              	Basin countries
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              	Length

              	110 mi (177 km)
            


            
              	Source elevation

              	n/a
            


            
              	Avg. discharge

              	7,562 ft3/s
            


            
              	Basin area

              	Approx. 5,000 sqmi (12,900 km)
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          The Merrimack River (or Merrimac River, an earlier spelling that is sometimes still used) is a 110- mile (177 km)-long river in the northeastern United States. It rises at the confluence of the Pemigewasset and Winnipesaukee rivers in Franklin, New Hampshire, flows southward into Massachusetts, and then flows northeast until it empties into the Atlantic Ocean at Newburyport. From the point where the Merrimack turns northeast in Lowell, Massachusetts onward, the MassachusettsNew Hampshire border is roughly calculated as the line three miles north of the river.


          The Merrimack is an important regional focus in both New Hampshire and Massachusetts. In New Hampshire, the central-southern part of the state is known as the Merrimack Valley Region, and in Massachusetts, the " Merrimack Valley" refers to a cluster of towns and small cities in the northeastern part of the state.


          Several U.S. naval ships have been named the USS Merrimack and USS Merrimac in honour of this river.


          


          History and details


          Prior to glaciation, the Merrimack continued its southward course far beyond the present day New Hampshire-Massachusetts border to enter the Atlantic Ocean near Boston. Upon the glacier's retreat, debris deposited north of Boston filled the lower Merrimack Valley, redirecting the river into its current northeast bend at Lowell. The Neville archaeological site is located along the river's banks in New Hampshire.


          The total watershed of the river is approximately 5,000 square miles (12,900 km), covering much of southern New Hampshire and a portion of northeastern Massachusetts. On its banks are a number of cities built to take advantage of water power in the 19th Century, when textile mills dominated the New England economy: Concord, Manchester, and Nashua in New Hampshire, and Lowell, Lawrence, and Haverhill in Massachusetts. At the mouth of the river is the small city of Newburyport. Prior to the construction of the Middlesex Canal, Newburyport was an important shipbuilding city, in a location to receive New Hampshire timber that had been floated downriver.


          The river is perhaps best known for the early American literary classic A Week on the Concord and Merrimack River by Henry David Thoreau. Among its tributaries are the Souhegan River, which extends west from the town of Merrimack, New Hampshire; the Nashua River, which flows north into the city of Nashua; the Concord River, which flows north from Concord, Massachusetts to Lowell; and the Shawsheen River, which after also flowing north, joins the Merrimack at Lawrence.


          


          Etymology and spelling
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          The etymology of the name of the Merrimack River - from which all subsequent uses derive, such as the name of the Civil War ironclad - remains unknown.


          There is some evidence that it is native American. In 1604 the natives of later New England told Pierre Dugua, Sieur de Monts, who was leading a colony of French language speakers to Acadia (later Nova Scotia), of a beautiful river to the south. The French promptly pronounced its native name as Merremack. In 1605 Samuel de Champlain followed this lead, found the river and renamed it Riviere du Gas.


          The French and their name did not remain on the Merrimack. The natives dwelling along the river at that time were the Agawam on the lower reaches, the Pawtucket at Lowell, Massachusetts, the Nashua, Souhegan and Namoskeag around Manchester, New Hampshire, the Penacook northward from Bow, New Hampshire, and the Winnepisseogee at the source, Lake Winnipesaukee. These were all members of a nation of Algonquian speakers known as the Nipmuck.


          According to Joseph B. Walker, relying on Chandler Eastman Potter's The History of Manchester (1856), Merremack contains the elements merruh ("strong") and auke ("place"a recognizable locative ending), and means "the place of strong current,- a term not inappropriate, when we consider ... the river's rapids ...." Potter was an authority on native American affairs in colonial New England.


          Walker goes on to cite spellings of Merimacke, Merimack and Merrimacke in "the colonial records of Massachusetts", as well as the Merrimake and Merrymake of a 1721 land grant at Penacook, New Hampshire. William Wood's New England's Prospect of 1634 calls the river the Merrimacke and locates it eight miles beyond Agowamme ( Ipswich, Massachusetts). It hosts, he says, "Sturgeon, Sammon and Basse, and divers other kinds of fish."


          Merrimac, Massachusetts, settled in 1638 and originally part of Amesbury, Massachusetts, was called West Amesbury until 1876, at which time it adopted its current name and spelling. Merrimack, New Hampshire was incorporated in 1746, spelling its name "Marrymac" in the record of its first town meeting. It is referred to as Merrimac into the early 19th century: in the 1810 decennial census, it was spelled Merrimac, but in the 1820 and afterwards, Merrimack.


          In 1914, US Congressman John Jacob Rogers (MA) petitioned that the official spelling be Merrimack.


          


          May 2006 Flooding


          While the Merrimack River is prone to minor flooding, on May 15, 2006 rainfall raised the river more than 8 feet (2.4 m) above flood stage, forcing evacuations, damaging property, and breaking the main sewage pipeline in the city of Haverhill, Massachusetts, dumping 35 million gallons of raw sewage waste into the river per day. Reports of total rainfall vary, but most areas appear to have received around a foot of rain with some areas receiving as much as 17 inches (43 cm).


          According to The Boston Globe, around 1,500 people evacuated their homes to escape the flood.


          This flood also prompted the city of Lowell, Massachusetts to drop the flood-controlling Francis Gate for only the third time in its 150 years of service. When lowered, the Francis gate seals the city's canal system off from its source on the Merrimack. The Great Gate, as it is also called, was built in 1850 under the direction of James B. Francis. Considered unnecessary when it was first constructed, "Francis' Folly" first saved the city in 1852, and has done so a handful of times since, most recently in the April 2007 flood - due to a powerful Nor'easter. The water level at Lowell reached approximately 58feet (18m) in this event, or less than a foot less severe than the 2006 flood.


          The most significant flood in the recorded history of the Merrimack was in March of 1936, when a double flood of rain and melting snow and ice swelled the Merrimack to 68.4feet (20.8m), 10feet (3m) higher than the 2006 flood. The Jack Kerouac book Doctor Sax is set during this event.
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          Mesopotamia (from the Greek meaning "The land between the two rivers") is an area geographically located between the Tigris and Euphrates rivers, largely corresponding to modern Iraq, northeastern Syria, southeastern Turkey, and the Khūzestān Province of southwestern Iran.


          Commonly known as the " Cradle of civilization", Bronze Age Mesopotamia included Sumer and the Akkadian, Babylonian, Assyrian Empires. In the Iron Age, it was ruled by the Neo-Assyrian Empire and Neo-Babylonian Empire, and later conquered by the Achaemenid Empire. It mostly remained under Persian rule until the 7th century Islamic conquest of the Sassanid Empire. Under the Caliphate, the region came to be known as Iraq.


          


          History


          
            [image: Overview map of ancient Mesopotamia]

            
              Overview map of ancient Mesopotamia
            

          


          
            [image: Archaeological sites of Mesopotamia]

            
              Archaeological sites of Mesopotamia
            

          


          The history of Mesopotamia begins with the emergence of urban societies in southern Iraq in the 5th millennium BC, and ends with either the arrival of the Achaemenid Empire in the 6th century BC, when Mesopotamia began being colonized by foreign powers, or with the arrival of the Islamic Caliphate, when the region came to be known as Iraq.


          A cultural continuity and spatial homogeneity for this entire historical geography ("the Great Tradition") is popularly assumed, though the assumption is problematic. Mesopotamia housed some of the world's most ancient states with highly developed social complexity. The region was famous as one of the four riverine civilizations where writing was first invented, along with the Nile valley in Egypt, the Indus Valley in the Indian subcontinent and Yellow River valley in China (Although writing is also known to have arisen independently in Mesoamerica and the Andes).


          Mesopotamia housed historically important cities such as Uruk, Nippur, Nineveh, and Babylon as well as major territorial states such as the Akkadian kingdom, Third Dynasty of Ur, and Assyrian empire. Some of the important historical Mesopotamian leaders were Ur-Nammu (king of Ur), Sargon (who established the Akkadian Kingdom), Hammurabi (who established the Old Babylonian state), and Tiglath-Pileser I (who established the Assyrian Empire).


          "Ancient Mesopotamia" begins in the late 6th millennium BC, and ends with either the rise of the Achaemenid Persians in the 6th century BC or the Islamic conquest of Persian Mesopotamia in the 7th century AD. This long period may be divided as follows:


          
            	Pre-Pottery Neolithic:

              
                	Jarmo (ca. 7000 BC-? BC)

              

            

          


          
            	Pottery Neolithic:

              
                	Hassuna (ca. 6000 BC-? BC), Samarra (ca. 5500 BC-4800 BC) and Halaf (ca. 6000 BC-5300 BC) "cultures"

              

            

          


          
            	Chalcolithic:

              
                	Ubaid period (ca. 5900 BC4000 BC)


                	Uruk period (ca. 4000 BC3100 BC)


                	Jemdet Nasr period (ca. 3100 BC2900 BC)

              

            

          


          
            	Early Bronze Age

              
                	Early Dynastic Sumerian city-states (ca. 2900 BC2350 BC)


                	Akkadian Empire (ca. 2350 BC2193 BC).


                	Third dynasty of Ur ("Sumerian Renaissance" or "Neo-Sumerian Period") (ca. 2119 BC2004 BC)

              

            

          


          
            	Middle Bronze Age

              
                	Early Assyrian kingdom (20th to 18th c. BC)


                	First Babylonian Dynasty (18th to 17th c. BC)

              

            

          


          
            	Late Bronze Age

              
                	Kassite dynasty, Middle Assyrian period (16th to 12th c. BC)


                	Bronze Age collapse (12th to 11th c. BC)

              

            

          


          
            	Iron Age

              
                	Neo-Hittite or Syro-Hittite regional states (11th7th c. BC)


                	Neo-Assyrian Empire (10th to 7th c. BC)


                	Neo-Babylonian Empire (7th to 6th c. BC)

              

            

          


          
            	Classical Antiquity

              
                	Achaemenid Assyria (6th to 4th c. BC)


                	Seleucid Mesopotamia (4th to 1st c. BC)


                	Parthian Mesopotamia (3rd c. BC to 3rd c. AD)

                  
                    	Roman Mesopotamia (2nd c. AD)

                  

                


                	Sassanid Mesopotamia (3rd to 7th c. AD)


                	Islamic conquest of Persian Mesopotamia (7th c. AD)

              

            

          


          Dates are approximate for the second and third millennia BC; compare Chronology of the Ancient Near East.


          


          Geography


          Mesopotamia is a semi-arid environment which ranges from the northern areas of rain fed agriculture, to the south where irrigation of agriculture is essential if a surplus energy returned on energy invested ( EROEI) is to be obtained. This irrigation is aided by a high water table and by melted snows from the high peaks of the Zagros and from the Armenian cordillera, the source of the Tigris and Euphrates Rivers, that give the region its name. The usefulness of irrigation depends upon the ability to mobilize sufficient labor for the construction and maintenance of canals, and this, from the earliest period, has assisted the development of urban settlements and centralized systems of political authority. Agriculture throughout the region has been supplemented by nomadic pastoralism, where tent dwelling nomads move herds of sheep and goats (and later camels) from the river pastures in the dry summer months, out into seasonal grazing lands on the desert fringe in the wet winter season. The area is generally lacking in building stone, precious metals and timber, and so historically has relied upon long distance trade of agricultural products to secure these items from outlying areas. In the marshlands to the south of the country, a complex water-borne fishing culture has existed since pre-historic times, and has added to the cultural mix.


          Periodic breakdowns in the cultural system have occurred for a number of reasons. The demands for labour has from time to time led to population increases that push the limits of the ecological carrying capacity, and should a period of climatic instability ensue, collapsing central government and declining populations can occur. Alternatively, military vulnerability to invasion from marginal hill tribes or nomadic pastoralists have led to periods of trade collapse and neglect of irrigation systems. Equally, centripetal tendencies amongst city states has meant that central authority over the whole region, when imposed, has tended to be ephemeral, and localism has fragmented power into tribal or smaller regional units. These trends have continued to the present day in Iraq.


          


          Language and writing


          The earliest language written in Mesopotamia was Sumerian, an agglutinative language isolate. Scholars agree that other languages were also spoken in early Mesopotamia along with Sumerian. Later a Semitic language, Akkadian, came to be the dominant language, although Sumerian was retained for administration, religious, literary, and scientific purposes. Different varieties of Akkadian were used until the end of the Neo-Babylonian period. Then Aramaic, which had already become common in Mesopotamia, became the official provincial administration language of the Achaemenid Persian Empire. Akkadian fell into disuse, but both it and Sumerian were still used in temples for some centuries.


          In Early Mesopotamia (around mid 4th millennium BC) cuneiform script was invented. Cuneiform literally means "wedge-shaped", due to the triangular tip of the stylus used for impressing signs on wet clay. The standardized form of each cuneiform sign appear to have been developed from pictograms. The earliest texts (7 archaic tablets) come from the E-anna super sacred precinct dedicated to the goddess Inanna at Uruk, Level III, from a building labeled as Temple C by its excavators.


          The early logographic system of cuneiform script took many years to master. Thus only a limited number of individuals were hired as scribes to be trained in its reading and writing. It was not until the widespread use of a syllabic script was adopted under Sargon's rule that significant portions of Mesopotamian population became learned in literacy. Massive archives of texts were recovered from the archaeological contexts of Old Babylonian scribal schools, through which literacy was disseminated.


          


          Literature and mythology


          In Babylonian times there were libraries in most towns and temples; an old Sumerian proverb averred that "he who would excel in the school of the scribes must rise with the dawn." Women as well as men learned to read and write, and for the Semitic Babylonians, this involved knowledge of the extinct Sumerian language, and a complicated and extensive syllabary.


          A considerable amount of Babylonian literature was translated from Sumerian originals, and the language of religion and law long continued to be the old agglutinative language of Sumer. Vocabularies, grammars, and interlinear translations were compiled for the use of students, as well as commentaries on the older texts and explanations of obscure words and phrases. The characters of the syllabary were all arranged and named, and elaborate lists of them were drawn up.


          There are many Babylonian literary works whose titles have come down to us. One of the most famous of these was the Epic of Gilgamesh, in twelve books, translated from the original Sumerian by a certain Sin-liqe-unninni, and arranged upon an astronomical principle. Each division contains the story of a single adventure in the career of Gilgamesh. The whole story is a composite product, and it is probable that some of the stories are artificially attached to the central figure.


          


          Philosophy


          The origins of philosophy can be traced back to early Mesopotamian wisdom, which embodied certain philosophies of life, particularly ethics, in the forms of dialectic, dialogs, epic poetry, folklore, hymns, lyrics, prose, and proverbs. Babylonian reasoning and rationality developed beyond empirical observation.


          The earliest form of logic was developed by the Babylonians, notably in the rigorous nonergodic nature of their social systems. Babylonian thought was axiomatic and is comparable to the "ordinary logic" described by John Maynard Keynes. Babylonian thought was also based on an open-systems ontology which is compatible with ergodic axioms. Logic was employed to some extent in Babylonian astronomy and medicine.


          Babylonian thought had a considerable influence on early Greek philosophy and Hellenistic philosophy. In particular, the Babylonian text Dialog of Pessimism contains similarities to the agonistic thought of the sophists, the Heraclitean doctrine of contrasts, and the dialectic and dialogs of Plato, as well as a precursor to the maieutic Socratic method of Socrates. The Phoenician philosopher Thales is also known to have studied philosophy in Mesopotamia.


          


          Science and technology


          


          Astronomy


          The Babylonian astronomers were very interested in studying the stars and sky, and most could already predict eclipses and solstices. People thought that everything had some purpose in astronomy. Most of these related to religion and omens. Mesopotamian astronomers worked out a 12 month calendar based on the cycles of the moon. They divided the year into two seasons: summer and winter. The origins of astronomy as well as astrology date from this time.


          During the 8th and 7th centuries BC, Babylonian astronomers developed a new approach to astronomy. They began studying philosophy dealing with the ideal nature of the early universe and began employing an internal logic within their predictive planetary systems. This was an important contribution to astronomy and the philosophy of science and some scholars have thus referred to this new approach as the first scientific revolution. This new approach to astronomy was adopted and further developed in Greek and Hellenistic astronomy.


          In Seleucid and Parthian times, the astronomical reports were of a thoroughly scientific character; how much earlier their advanced knowledge and methods were developed is uncertain. The Babylonian development of methods for predicting the motions of the planets is considered to be a major episode in the history of astronomy.


          The only Babylonian astronomer known to have supported a heliocentric model of planetary motion was Seleucus of Seleucia (b. 190 BC). Seleucus is known from the writings of Plutarch. He supported the heliocentric theory where the Earth rotated around its own axis which in turn revolved around the Sun. According to Plutarch, Seleucus even proved the heliocentric system, but it is not known what arguments he used.


          Babylonian astronomy was the basis for much of what was done in Greek and Hellenistic astronomy, in classical Indian astronomy, in Sassanian, Byzantine and Syrian astronomy, in medieval Islamic astronomy, and in Central Asian and Western European astronomy.


          


          Mathematics


          The Mesopotamians used a sexagesimal (base 60) numeral system. This is the source of the current 60-minute hours and 24-hour days, as well as the 360 degree circle. The Sumerian calendar also measured weeks of seven days each. This mathematical knowledge was used in mapmaking.


          The Babylonians might have been familiar with the general rules for measuring the areas. They measured the circumference of a circle as three times the diameter and the area as one-twelfth the square of the circumference, which would be correct if p were estimated as 3. The volume of a cylinder was taken as the product of the base and the height, however, the volume of the frustum of a cone or a square pyramid was incorrectly taken as the product of the height and half the sum of the bases. Also, there was a recent discovery in which a tablet used p as 3 and 1/8 (3.125 for 3.14159~). The Babylonians are also known for the Babylonian mile, which was a measure of distance equal to about seven miles (11 km) today. This measurement for distances eventually was converted to a time-mile used for measuring the travel of the Sun, therefore, representing time.


          


          Medicine


          The oldest Babylonian texts on medicine date back to the Old Babylonian period in the first half of the 2nd millennium BC. The most extensive Babylonian medical text, however, is the Diagnostic Handbook written by the physician Esagil-kin-apli of Borsippa, during the reign of the Babylonian king Adad-apla-iddina (1069-1046 BC).


          Along with contemporary ancient Egyptian medicine, the Babylonians introduced the concepts of diagnosis, prognosis, physical examination, and prescriptions. In addition, the Diagnostic Handbook introduced the methods of therapy and a etiology and the use of empiricism, logic and rationality in diagnosis, prognosis and therapy. The text contains a list of medical symptoms and often detailed empirical observations along with logical rules used in combining observed symptoms on the body of a patient with its diagnosis and prognosis.


          The symptoms and diseases of a patient were treated through therapeutic means such as bandages, creams and pills. If a patient could not be cured physically, the Babylonian physicians often relied on exorcism to cleanse the patient from any curses. Esagil-kin-apli's Diagnostic Handbook was based on a logical set of axioms and assumptions, including the modern view that through the examination and inspection of the symptoms of a patient, it is possible to determine the patient's disease, its aetiology and future development, and the chances of the patient's recovery.


          Esagil-kin-apli discovered a variety of illnesses and diseases and described their symptoms in his Diagnostic Handbook. These include the symptoms for many varieties of epilepsy and related ailments along with their diagnosis and prognosis.


          


          Technology


          Mesopotamian people invented many technologies, most notably the wheel, which some consider the most important mechanical invention in history. Other Mesopotamian inventions include metalworking, copper-working, glassmaking, lamp making, textile weaving, flood control, water storage, as well as irrigation. They were also one of the first Bronze age people in the world. Early on they used copper, bronze and gold, and later they used iron. Palaces were decorated with hundreds of kilograms of these very expensive metals. Also, copper, bronze, and iron were used for armor as well as for different weapons such as swords, daggers, spears, and maces.


          


          Religion
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          Mesopotamian religion was the first to be recorded. Mesopotamians believed that the world was a flat disc, surrounded by a huge, holed space, and above that, heaven. They also believed that water was everywhere, the top, bottom and sides, and that the universe was born from this enormous sea. In addition, Mesopotamian religion was polytheistic.


          Although the beliefs described above were held in common among Mesopotamians, there were also regional variations. The Sumerian word for universe is an-ki, which refers to the god An and the goddess Ki. Their son was Enlil, the air god. They believed that Enlil was the most powerful god. He was the chief god of the Pantheon, as the Greeks had Zeus and the Romans had Jupiter. The Sumerians also posed philosophical questions, such as: Who are we?, Where are we?, How did we get here?. They attributed answers to these questions to explanations provided by their gods.


          


          Primary gods and goddesses


          
            	Anu was the Sumerian god of the sky. He was married to Ki, but in some other Mesopotamian religions he has a wife called Ura. Though he was considered the most important god in the pantheon, he took a mostly passive role in epics, allowing Enlil to claim the position as most powerful god.


            	Enlil was initially the most powerful god in Mesopotamian religion. His wife was Ninlil, and his children were Ikur (sometimes), Nanna - Suen, Nergal, Nisaba, Namtar, Ninurta (sometimes), Pabilsag, Nushu, Enbilulu, Ura Zababa and Ennugi. His position at the top of the pantheon was later usurped by Marduk and then by Ashur.


            	Enki (Ea) god of Eridu. He was the god of rain.


            	Marduk was the principal god of Babylon. When Babylon rose to power, the mythologies raised Marduk from his original position as an agricultural god to the principal god in the pantheon.


            	Ashur was god of the Assyrian empire and likewise when the Assyrians rose to power their myths raised Ashur to a position of importance.


            	Gula or Utu (in Sumerian), Shamash (in Akkadian) was the sun god and god of justice.


            	Ishtar or Inanna was the goddess of sex and war.


            	Ereshkigal was goddess of the Netherworld.


            	Nabu was the Mesopotamian god of writing. He was very wise, and was praised for his writing ability. In some places he was believed to be in control of heaven and earth. His importance was increased considerably in the later periods.


            	Ninurta was the Sumerian god of war. He was also the god of heroes.


            	Ikur (or Adad) was the god of storms.


            	Erra was probably the god of drought. He is often mentioned in conjunction with Adad and Nergal in laying waste to the land.


            	Nergal was probably a plague god. He was also spouse of Ereshkigal.


            	Pazuzu, also known as Zu, was an evil god, who stole the tablets of Enlils destiny, and is killed because of this. He also brought diseases which had no known cure.

          


          


          Burials


          Hundreds of graves have been excavated in parts of Mesopotamia, revealing information about Mesopotamian burial habits. In the city of Ur, most people were buried in family graves under their houses (as in Catalhuyuk), along with some possessions. A few have been found wrapped in mats and carpets. Deceased children were put in big "jars" which were placed in the family chapel. Other remains have been found buried in common city graveyards. 17 graves have been found with very precious objects in them; it is assumed that these were royal graves.


          


          Culture


          


          Music, songs and instruments


          Some songs were written for the gods but many were written to describe important events. Although music and songs amused kings, they were also enjoyed by ordinary people who liked to sing and dance in their homes or in the marketplaces. Songs were sung to children who passed them on to their children. Thus songs were passed on through many generations until someone wrote them down. These songs provided a means of passing on through the centuries highly important information about historical events that were eventually passed on to modern historians.


          The Oud (Arabic:العود) is a small, stringed musical instrument. The oldest pictorial record of the Oud dates back to the Uruk period in Southern Mesopotamia over 5000 years ago. It is on a cylinder seal currently housed at the British Museum and acquired by Dr. Dominique Collon. The image depicts a female crouching with her instruments upon a boat, playing right-handed. This instrument appears hundreds of times throughout Mesopotamian history and again in ancient Egypt from the 18th dynasty onwards in long- and short-neck varieties.


          The oud is regarded as a precursor to the European lute. Its name is derived from the Arabic word العود al-ūd 'the wood', which is probably the name of the tree from which the oud was made. (The Arabic name, with the definite article, is the source of the word 'lute'.)


          


          Games


          Hunting was popular among Assyrian kings. Boxing and wrestling feature frequently in art, and a form of polo was probably popular, with men sitting on the shoulders of other men rather than on horses. They also played a board game similar to senet and backgammon, now known as the " Royal Game of Ur."


          


          Family life
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          Mesopotamia across its history became more and more a patriarchal society, in which the men were far more powerful than the women. As for schooling, only royal offspring and sons of the rich and professionals such as scribes, physicians, temple administrators, and so on, went to school. Most boys were taught their father's trade or were apprenticed out to learn a trade. Girls had to stay home with their mothers to learn housekeeping and cooking, and to look after the younger children. Some children would help with crushing grain, or cleaning birds. Unusual for that time in history, women in Mesopotamia had rights. They could own property and, if they had good reason, get a divorce.


          


          Economy


          Sumer developed the first economy, while the Babylonians developed the earliest system of economics, which was comparable to modern post-Keynesian economics, but with a more "anything goes" approach.


          


          Agriculture


          Food supply in Mesopotamia was quite rich due to the location of the two rivers from which its name is derived, Tigris and Euphrates. The Tigris and Euphrates River valleys formed the northeastern portion of the Fertile Crescent, which also included the Jordan River valley & that of the Nile. Although land nearer to the rivers was fertile and good for crops, portions of land further from the water were dry and largely uninhabitable. This is why the development of irrigation was very important for settlers of Mesopotamia. Other Mesopotamian innovations include the control of water by dams and the use of aqueducts. Early settlers of fertile land in Mesopotamia used wooden plows to soften the soil before planting crops such as barley, onions, grapes, turnips, and apples. Mesopotamian settlers were some of the first people to make beer and wine. The unpredictable Mesopotamian weather was often hard on farmers; crops were often ruined so backup sources of food such as cows and lambs were also kept. As a result of the skill involved in farming in the Mesopotamian, farmers did not depend on slaves to complete farm work for them, with some exceptions. There were too many risks involved to make slavery practical (i.e. the escape/ mutiny of the slave).


          


          Government


          


          Kings


          The Mesopotamians believed their kings and queens were descended from the city gods, but, unlike the ancient Egyptians, they never believed their kings were real gods. Most kings named themselves king of the universe or great king. Another common name was  shepherd, as kings had to look after their people.


          Notable Mesopotamian kings include:


          Eannatum of Lagash who founded the first (short-lived) empire.


          Sargon of Akkad who conquered all of Mesopotamia and created the first empire that outlived its founder.


          Hammurabi founded the first Babylonian empire.


          Tiglath-Pileser III founded the neo- Assyrian empire.


          Nebuchadnezzar was the most powerful king in the neo-Babylonian Empire. He was thought to be the son of the god Nabu. He married the daughter of Cyaxeres, so the Median and the Babylonian dynasties had a familial connection. Nebuchadnezzars name means: Nabo, protect the crown!


          Belshedezzar was the last king of Babylonia. He was the son of Nabonidus whose wife was Nictoris, the daughter of Nebuchadnezzar.


          


          Power


          When Assyria grew into an empire, it was divided into smaller parts, called provinces. Each of these were named after their main cities, like Nineveh, Samaria, Damascus and Arpad. They all had their own governor who had to make sure everyone paid their taxes; he had to call up soldiers to war, and supply workers when a temple was built. He was also responsible for the laws being enforced. In this way it was easier to keep control of an empire like Assyria. Although Babylon was quite a small state in the Sumerian, it grew tremendously throughout the time of Hammurabi's rule. He was known as the law maker, and soon Babylon became one of the main cities in Mesopotamia. It was later called Babylonia, which meant "the gateway of the gods." It also became one of history's greatest centers of learning.


          


          Warfare
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          As city-states began to grow, their spheres of influence overlapped, creating arguments between other city-states, especially over land and canals. These arguments were recorded in tablets several hundreds of years before any major war - the first recording of a war occurred around 3200BC but was not common until about 2500BC. At this point warfare was incorporated into the Mesopotamian political system, where a neutral city may act as an arbitrator for the two rival cities. This helped to form unions between cities, leading to regional states. When empires were created, they went to war more with foreign countries. King Sargon, for example conquered all the cities of Sumer, some cities in Mari, and then went to war with northern Syria. Many Babylonian palace walls were decorated with the pictures of the successful fights and the enemy, whether desperately escaping, or hiding amongst reeds. A king in Sumer, Gilgamesh, was thought two-thirds god and only one third human. There were legendary stories and poems about him, which were passed on for many generations, because he had many adventures that were believed very important, and won many wars and battles.


          


          Laws


          King Hammurabi, as mentioned above, was famous for his set of laws, The Code of Hammurabi (created ca. 1780 BC), which is one of the earliest sets of laws found and one of the best preserved examples of this type of document from ancient Mesopotamia. He made over 200 laws for Mesopotamia For more information, see Hammurabi and Code of Hammurabi.


          


          Architecture


          The study of ancient Mesopotamian architecture is based on available archaeological evidence, pictorial representation of buildings and texts on building practices. Scholarly literature usually concentrates on temples, palaces, city walls and gates and other monumental buildings, but occasionally one finds works on residential architecture as well. Archaeological surface surveys also allowed for the study of urban form in early Mesopotamian cities. Most notably known architectural remains from early Mesopotamia are the temple complexes at Uruk from the 4th millennium BC, temples and palaces from the Early Dynastic period sites in the Diyala River valley such as Khafajah and Tell Asmar, the Third Dynasty of Ur remains at Nippur (Sanctuary of Enlil) and Ur (Sanctuary of Nanna), Middle Bronze Age remains at Syrian-Turkish sites of Ebla, Mari, Alalakh, Aleppo and Kultepe, Late Bronze Age palaces at Bogazkoy (Hattusha), Ugarit, Ashur and Nuzi, Iron Age palaces and temples at Assyrian ( Kalhu/Nimrud, Khorsabad, Nineveh), Babylonian ( Babylon), Urartian ( Tushpa/Van Kalesi, Cavustepe, Ayanis, Armavir, Erebuni, Bastam) and Neo-Hittite sites ( Karkamis, Tell Halaf, Karatepe). Houses are mostly known from Old Babylonian remains at Nippur and Ur. Among the textual sources on building construction and associated rituals, Gudea's cylinders from the late 3rd millennium are notable, as well as the Assyrian and Babylonian royal inscriptions from the Iron Age.


          


          Houses


          The materials used to build a Mesopotamian house were the same as those used today: mud brick, mud plaster and wooden doors, which were all naturally available round the city, although wood could not be naturally made very well during the particular time period described. Most houses had a square centre room with other rooms attached to it, but a great variation in the size and materials used to build the houses suggest they were built by the inhabitants themselves . The smallest rooms may not have coincided with the poorest people; in fact it could be that the poorest people built houses out of perishable materials such as reeds on the outside of the city, but there is very little direct evidence for this.


          


          The Palace


          The palaces of the early Mesopotamian elites were large scale complexes, and were often lavishly decorated. Earliest examples are known from the Diyala River valley sites such as Khafajah and Tell Asmar. These third millennium BC palaces functioned as a large scale socio-economic institutions, therefore, along with residential and private function, they housed craftsmen workshops, food storehouses, ceremonial courtyards, and often associated with shrines. For instance, the so-called "giparu" (or Gig-Par-Ku in Sumerian) at Ur where the Moon god Nanna's priestesses resided was a major complex with multiple courtyards, a number of sanctuaries, burial chambers for dead priestesses, a ceremonial banquet hall, etc. A similarly complex example of a Mesopotamian palace was excavated at Mari in Syria, dating from the Old Babylonian period.


          Assyrian palaces of the Iron Age, especially at Kalhu/ Nimrud, Dur Sharrukin/ Khorsabad and Ninuwa/ Nineveh, have become famous due to the pictorial and textual narrative programs on their walls, all carved on stone slabs known as orthostats. These pictorial programs either incorporated cultic scenes or the narrative accounts of the kings' military and civic accomplishments. Gates and important passageways were flanked with massive stone sculpture of apotropaic mythological figures. The architectural arrangement of these Iron Age palaces were also organized around large and small courtyards. Usually the king's throneroom opened to a massive ceremonial courtyard where important state councils met, state ceremonies performed.


          Massive amounts of ivory furniture pieces were found in many Assyrian palaces pointing out an intense trade relationship with North Syrian Neo-Hittite states at the time. There is also good evidence that bronze repousse bands decorated the wooden gates.


          


          Ziggurats


          Ziggurats (Akkadian ziqquratu from the verb zaqāru) were massive stepped cult platforms found in certain Mesopotamian sanctuaries. The idea seems to have originated in early Mesopotamian temples which were built successively, one building over another on the same site over centuries, creating a massive mound that raised the new temples over the rest of the city. A good example of such structure was the temple dedicated to Ea at Eridu (Tell Abu Shahrain) excavated by Fuad Safar and Seton Lloyd in 1940s, or the "White" Temple dedicated to Anu at Uruk in the Late Uruk period. Ur-Nammu's ziggurat, built at the height the Third Dynasty of Ur, at the site of Ur (Tell al Mugayyar) in the sanctuary of the Moon God Nanna, is also believed to be encasing earlier temples of the Early Dynastic Period. Ur-Nammu's ziggurat is considered one of the earliest of all planned ziggurats. After that time Kassites and Elamites of the Late Bronze Age, and Assyrians and Babylonians of the Iron age continued to build artificially erected ziggurats. Examples of such structures were found in Dur Kurigalzu (Aqar Quf), Dur-Untash (Tschoga Zanbil), Kalhu (Nimrud), Dur-Sharrukin (Khorsabad) and Babylon among others.


          It has been suggested that ziggurats were built to resemble mountains, but there is little textual or archaeological evidence to support that hypothesis.


          Ur-Nammu's ziggurat at Ur was designed as a three-stage construction, today only two of these survive. This entire mudbrick core structure was originally given a facing of baked brick envelope set in bitumen, circa 2.5m on the first lowest stage, and 1.15m on the second. Each of these baked bricks were stamped with the name of the king. The sloping walls of the stages were buttressed. The access to the top was by means of a triple monumental staircase, which all converges at a portal that opened on a landing between the first and second stages. The height of the first stage was about 11m while the second stage rose some 5.7m. Usually a third stage is reconstructed by the excavator of the ziggurat ( Leonard Woolley), and crowned by a temple. At the Tschoga Zanbil ziggurat archaeologists have found massive reed ropes that ran across the core of the ziggurat structure and tied together the mudbrick mass.


          


          Etymology


          The regional toponym Mesopotamia ( < meso (έ) = middle and potamia < ό = river, literally means "between two rivers") was coined in the Hellenistic period without any definite boundaries, to refer to a broad geographical area and probably used by the Seleucids. The term biritum/birit narim corresponded to a similar geographical concept and coined at the time of the Aramaicization of the region. It is however widely accepted that early Mesopotamian societies simply referred to the entire alluvium as kalam in Sumerian (lit. "land"). More recently terms like "Greater Mesopotamia" or "Syro-Mesopotamia" have been adopted to refer to wider geographies corresponding to the Near East or Middle East. The later euphemisms are Eurocentric terms attributed to the region in the midst of various 19th century Western encroachments.
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                Il trionfo del Tempo e del Disinganno (1707)

                La Resurrezione (1708)

                Brockes Passion (1715)

                Esther (1718)

                Acis and Galatea (1718)

                Esther (1732)

                Deborah (1733)

                Athalia (1733)

                Alexander's Feast (1736)

                Il trionfo del Tempo e della Verit (1737)

                Saul (1738)

                Israel in Egypt (1738)

                L'Allegro, il Penseroso ed il Moderato (1740)

                Messiah (1741)

                Samson (1741)

                Semele (1743)

                Joseph and his Brethren (1743)

                Hercules (1744)

                Belshazzar (1744)

                Occasional Oratorio (1746)

                Judas Maccabaeus (1746)

                Joshua (1747)

                Alexander Balus (1747)

                Susanna (1748)

                Solomon (1748)

                Theodora (1749)

                The Choice of Hercules (1750)

                Jephtha (1751)

                The Triumph of Time and Truth (1757)

              
            

          


          Messiah ( HWV 56) is an oratorio by George Frideric Handel based on a libretto by Charles Jennens. Composed in the summer of 1741 and premiered in Dublin on the 13 April 1742, Messiah is Handel's most famous creation and is among the most popular works in Western choral literature. The very well-known chorus " Hallelujah" is part of Handel's Messiah.


          


          Overview


          The name of the oratorio is taken from Judaism and Christianity's concept of the Messiah ("the anointed one"). In Christianity, the Messiah is Jesus. Handel himself was a devout Christian, and the work is a presentation of Jesus' life and its significance according to Christian doctrine.


          Although the work was conceived and first performed for secular theatre during Lent it has become common practice since Handel's death to perform the Messiah oratorio during Advent, the preparatory period of the Christmas season, rather than in Lent or at Easter. Messiah is often performed in churches as well as in concert halls. Christmas concerts often feature only the first section of Messiah plus the "Hallelujah" chorus, although some ensembles feature the entire work as a Christmas concert. The work is also heard at Eastertide, and selections containing resurrection themes are often included in Easter services.


          The work is divided into three parts which address specific events in the life of Christ. Part One is primarily concerned with the Advent and Christmas stories. Part Two chronicles Christ's passion, resurrection, ascension, and the evangelization to the world of the Christian message. Part Three is based primarily upon the events chronicled in The Revelation to St. John. Although Messiah deals with the New Testament story of Christ's life a majority of the texts used to tell the story were selected from the Old Testament prophetic books of Isaiah, as well as Hagaii, Malachi, and others.


          The soprano aria "I know that my Redeemer liveth" is frequently heard at Christian funerals. It is believed that parts of this aria have been the basis of the composition of the Westminster Quarters. Above Handel's grave in Westminster Abbey is a monument (1762) where the musician's statue holds the musical score of the same aria.


          Although Handel called his oratorio simply Messiah (without the "The"), the work is also widely but incorrectly referred to as The Messiah.


          


          Composition and premiere


          In the summer of 1741 Handel, at the peak of his musical prowess but depressed and in debt, began setting Charles Jennens' Biblical libretto to music at his usual breakneck speed. In just 24 days, Messiah was complete. Like many of Handel's compositions, it borrows liberally from earlier works, both his own and those of others. Tradition has it that Handel wrote the piece while staying as a guest at Jennens' country house ( Gopsall Hall) in Leicestershire, England, although no evidence exists to confirm this. It is thought that the work was completed inside a garden temple, the ruins of which have been preserved and can be visited.


          It was premiered during the following season, in the spring of 1742, as part of a series of charity concerts in Neal's Music Hall on Fishamble Street near Dublin's Temple Bar district. Right up to the day of the premiere, Messiah was troubled by production difficulties and last-minute rearrangements of the score, and the Dean of St. Patrick's Cathedral, Jonathan Swift, placed some pressure on the premiere and had it cancelled entirely for a period. He demanded that it be retitled A Sacred Oratorio and that revenue from the concert be promised to local hospitals for the mentally ill. The premiere happened on 13 April at the Music Hall in Dublin, and Handel led the performance from the harpsichord with Matthew Dubourg conducting the orchestra. Dubourg was an Irish violinist, conductor and composer. He had worked with Handel as early as 1719 in London.


          Handel conducted Messiah many times and, as was his custom, often altered the music to suit the needs of the singers and orchestra he had available to him for each performance. In consequence, no single version can be regarded as the "authentic" one. Many more variations and rearrangements were added in subsequent centuriesa notable arrangement was one by Wolfgang Amadeus Mozart, translated into German.


          Messiah is scored for SATB soloists, SATB chorus, 2 oboes, 2 bassoons, 2 trumpets, timpani, strings, and basso continuo. The Mozart arrangement expands the orchestra to 2 flutes, 2 oboes, 2 clarinets, 2 bassoons, 2 horns, 2 trumpets, 3 trombones, timpani, strings, and organ. In 1959, Sir Thomas Beecham conducted a special arrangement for the Royal Philharmonic Orchestra which expands the instrumentation to 3 flutes (one doubling on piccolo), 4 Oboes, 2 Clarinets, 2 bassoons, 1 contrabassoon, 4 horns, 2 trumpets, 3 trombones, tuba, timpani, percussion, harp, and strings.


          


          Texts and Structure


          The libretto was compiled by Charles Jennens and consists of fragments of verses from the King James Bible. Jennens conceived of the work as an oratorio in three parts (or acts), each comprising several scenes:


          
            	
              Part I: The Birth

              
                	Scene 1: The prophecy of Salvation


                	Scene 2: The prophecy of the coming of the Messiah


                	Scene 3: Portents to the world at large


                	Scene 4: Prophecy of the Virgin Birth


                	Scene 5: The appearance of the Angel to the shepherds


                	Scene 6: Christ's miracles

              

            

          


          
            	
              Part II: The Passion

              
                	Scene 1: The sacrifice, the scourging and agony on the cross


                	Scene 2: His death, His passing through Hell, and His resurrection


                	Scene 3: His Ascension


                	Scene 4: God discloses His identity in Heaven


                	Scene 5: The beginning of evangelism


                	Scene 6: The world and its rulers reject the Gospel


                	Scene 7: God's triumph

              

            

          


          
            	
              Part III: The Aftermath

              
                	Scene 1: The promise of redemption from Adam's fall


                	Scene 2: Judgment Day


                	Scene 3: The victory over death and sin


                	Scene 4: The glorification of Christ

              

            

          


          Much of the libretto comes from the Old Testament. The first section draws heavily from the book of Isaiah, which prophesies the coming of the Messiah. There are few quotations from the Gospels; these are at the end of the first and the beginning of the second sections. They comprise the Angel going to the shepherds in Luke, two enigmatic quotations from Matthew, and one from John: "Behold the Lamb of God". The rest of the second section is composed of prophecies from Isaiah and quotations from the evangelists. The third section includes one quotation from Job ("I know that my Redeemer liveth"), the rest primarily from First Corinthians.


          Interesting, too, is the interpolation of choruses from the New Testament's Revelation. The well-known "Hallelujah" chorus at the end of Part II and the finale chorus "Worthy is the Lamb that was slain" (" Amen") are both taken from Revelation.


          While performances of Messiah are most common during the Christmas season, it should be noted that the complete text of the work relates to both the Christmas (Part I - "the Birth") and Easter (Part II - "the Passion") seasons of the Christian calendar. It is interesting to note that the "Hallelujah" chorus, often associated with the Christmas season, is found in the middle of Parts II and III -- the "Easter" section. Because of the popularity of this association, it is common for Advent performances to include the first 17 numbers of the work and then follow immediately with the No. 44 "Hallelujah" chorus as a finale.


          


          Text-painting


          Handel is famous for employing text painting -- the musical technique of having the melody mimic its lyrics -- in many of his works. Perhaps the most famous and oft-quoted example of the technique is in Every valley shall be exalted, the tenor aria early in Part I of Messiah. On the lyric "...and every mountain and hill made low; the crooked straight and the rough places plain", Handel composes it thus:


          [image: ]


          The notes climb to the high F♯ on the first syllable of mountain to drop an octave on the second syllable. The four notes on the word hill form a small hill, and the word low descends to the lowest note of the phrase. On crooked, the melody twice alternates between C♯ and B to rest on the B through the word straight. The word plain is written, for the most part, on the high E for three measures, with some minor deviation. He applies the same strategy throughout the repetition of the final phrase: the crookeds being crooked and plain descending down on three lengthy planes. He uses this technique frequently throughout the rest of the aria, specifically on the word exalted, which contains several sixteenth note (semiquaver) melismas and two leaps to a high E:


          [image: ]


          As was common in English-language poetry at the time, the suffix -ed of the past tense and past participle of weak verbs was often pronounced as a separate syllable as in this passage from And the glory of the Lord:


          [image: ]


          The word revealed would thus be pronounced in three syllables: [rɪˈviːlɛd]. In many published editions, an e that is silent in speech but is to be sung as a separate syllable is marked with a grave accent, thus: reveald.


          It should, however, be noted that though Messiah is often pointed at as being rife with examples of text painting, Handel was particularly fond of plagiarizing himself and some of the arias and choruses in Messiah are taken directly from material he originally penned in other works (for example the Arcadian Duets). Thus the argument for text painting loses much of its validity because the music was originally composed with different texts set over it, and in many cases in languages other than English.


          


          Hallelujah


          The most famous movement is the "Hallelujah" chorus, which concludes the second of the three parts. The text is drawn from three passages in the New Testament book of Revelation:


          
            	And I heard as it were the voice of a great multitude, and as the voice of many waters, and as the voice of mighty thunderings, saying, Alleluia: for the Lord God omnipotent reigneth. ( Revelation 19:6)


            	And the seventh angel sounded; and there were great voices in heaven, saying, The kingdoms of this world are become the kingdoms of our Lord, and of his Christ; and he shall reign for ever and ever. ( Revelation 11:15)


            	And he hath on his vesture and on his thigh a name written, KING OF KINGS, AND LORD OF LORDS. ( Revelation 19:16)

          


          In many parts of the world, it is the accepted practice for the audience to stand for this section of the performance. Tradition has it that King George II rose to his feet at this point. As the first notes of the triumphant Hallelujah Chorus rang out, the king rose. Royal protocol has always demanded that whenever the monarch stands, so does everyone in the monarch's presence. Thus, the entire audience stood too, initiating a tradition that has lasted more than two centuries. It is lost to history the exact reason why the King stood at that point, but the most popular explanations include:


          
            	As was and is the custom, one stands in the presence of royalty as a sign of respect. The Hallelujah chorus clearly places Christ as the King of Kings. In standing, King George II accepts that he too is subject to Lord of Lords.


            	He was so moved by the performance that he rose to his feet.


            	He arrived late to the performance, and the crowd rose when he finally made an appearance.


            	His gout acted up at that precise moment and he rose to relieve the discomfort.


            	After an hour of musical performance, he needed to stretch his legs.

          


          There is a story told (perhaps apocryphally) that Handel's assistant walked in to Handel's room after shouting to him for several minutes with no response. The assistant reportedly found Handel in tears, and when asked what was wrong, Handel held up the score to this movement and said, "I have seen the face of God".


          Because this piece is so often heard separately from the rest of Messiah, it has become popularly known as "The Hallelujah Chorus", which, like "The Messiah", is not entirely correct usage. "(the) Hallelujah chorus" or "'Hallelujah' chorus from Messiah" is more appropriate.


          


          Critical editions


          As with most established baroque repertoire, the Messiah is usually performed in one of a number of critical editions. Notable editors include:


          
            	Ebenezer Prout


            	Watkins Shaw


            	T. Tertius Noble
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              	Notable Mestizos:

              Porfirio Daz, Inca Garcilaso de la Vega

            


            
              	Total population
            


            
              	
                Official population numbers are unknown.

              
            


            
              	Regions with significant populations
            


            
              	Latin America
            


            
              	Languages
            


            
              	Predominantly Spanish, (with a minority of other languages), while Mestio speaks Portuguese, and Mtis speak French; English in the United States.
            


            
              	Religion
            


            
              	Christianity (Predominantly Roman Catholic, with a minority of Protestant); and other religions.
            


            
              	Related ethnic groups
            


            
              	European (mostly Spaniards, Portuguese, French and Italian); and Amerindian people.
            

          


          Mestizo is a Spanish term that was formerly used in the Spanish Empire and continues to be used today in Latin America, Guam, and the Philippines to refer to people of mixed European (most often Spanish) and local indigenous ancestry of each of the former colonies. The term is most often associated with those people of the particular racial mixture of European and Amerindian who inhabit and conform much of the population of Latin America.


          The word mestizo originated from the Romance language / Latin word "Mixticius", meaning "mixed". In the Portuguese and French languages, the words "Mestio" and "Mtis" were also used in the Portuguese and French Empire to identify individuals of mixed European and Amerindian ancestry.


          


          Americas


          


          Spanish-speaking Latin America


          Under the caste system of Spanish America and Spain, the term originally applied to the children resulting from the union of one European and one Amerindian parent or the children of two mestizo parents. During this era, a myriad of other terms including " Castizo" (3/4 European and 1/4 Amerindian), Cuartern de Indio, and " Cholo" (1/4 European and 3/4 Amerindian), were in use to denote other individuals of European-Amerindian ancestry in ratios smaller or greater than the 50:50 of mestizos.


          Mestizos form the majority of the population in most of Latin America; however, it is difficult to know with any reasonable precision except by genetic studies how extensive the Mestizo population is. Various censuses since Spanish colonial days tracked the race of inhabitants of the Latin American countries, but even these statistics are only generally indicative since race was closely tied to official legal status (the Spanish caste system) and language use. Wealthy people paid to change or obscure their actual ancestry. Many indigenous people were classified as mestizo if they spoke Spanish or lived as Mestizos. In general, the countries believed to have a majority mestizo population today are Belize, Colombia, Ecuador, El Salvador, Honduras, Mexico, Nicaragua, Panama, Guatemala, and Paraguay. In some countries like Chile and Costa Rica, the majority of the population belongs to a group referred to as "White and Mestizo" where both groups are not easily separable. In Bolivia and Peru, mestizos form the second largest group. In Venezuela, they are nearly half the population and the largest group.


          In Mexico, the degree of admixture varies with region, although population mobility in recent decades has changed this somewhat. Generally, the degree of indigenous ancestry among mestizos increases from north to south. African ancestry is greater in the Gulf coast region, especially in the vicinity of Vera Cruz, and in the larger cities. Since the mid-nineteenth century, the African component has mostly been incorporated into the general mestizo population.


          In Puerto Rico, genetic testing proved the largest components are Taino, European, and the smallest being African. The Taino element is considered to be the foundation of Puerto Rico's ancestral society. Taina women carried the children of Spanish, and African men. Genetic DNA is slanted towards Taino as being the largest component of the mtDNA, while yDNA testing shows a substantial contribution from North Africa, and Southern Spain. In the Dominican Republic, mestizos of part Amerindian ancestry form a small minority of the population ranging from 10% to 20%. Almost all of the population in those countries are composed of White, African, and Mulato (1/2 European and 1/2 African) ancestry who form the majority of the population. In Argentina and Uruguay, the mestizo population form a small minority of 8% to 3% of the population.


          
            [image: A representation of a Mestizo, in a "Pintura de Castas" during the Spanish colonial period of the Americas. The painting illustrates "A Spaniard and Amerindian, produce a Mestizo".]

            
              A representation of a Mestizo, in a "Pintura de Castas" during the Spanish colonial period of the Americas. The painting illustrates "A Spaniard and Amerindian, produce a Mestizo".
            

          


          


          Noted mestizos migrating to Europe


          Martn Corts, son of the Spanish Conquistador Hernn Corts and of the Nhuatl- Maya indigenous Mexican interpreter Malinche, was the first mestizo to arrive in Spain, though he did so against his will after being exiled in punishment for leading a rebellion.


          The first mestizos of whom there is verified evidence of willingly having set foot on European soil are the grandchildren of Moctezuma II, Aztec emperor of Mexico, whose royal descent the Spanish crown acknowledged. Of this family, the most publicized descendants are the Acosta family and the Spanish counts Miravalle, in Andaluca, Spain, who in 2003 demanded that Mexico recommence payment of the so called Moctezuma pensions the government cancelled in 1934. The interest alone of such pensions is said to be enough for every single one of Moctezuma's modern descendants to live comfortable lives.


          From Peru also arrived the mestizo historian known as Inca Garcilaso de la Vega, son of Spanish Conquistador Sebastin Garcilaso de la Vega and of the Inca princess Isabel Chimpo Oclloun. He lived in the town of Montilla, in Andaluca, where he died in 1616.


          Starting from the early 1970s and throughout all of the 1980s, Europe saw the arrival of thousands of Chileans, both mestizos and whites, seeking political refuge during the dictatorial government of Augusto Pinochet. Today, there is a growing number of mestizo immigrants in Western Europe, primarily from Ecuador and Colombia.


          


          Brazil


          In Brazil, the word "Mestio" is used to describe individuals born from any mixture of different ethnicities. Individuals that fit the specific case of having Portuguese and Amerindian parents are commonly known as " Caboclo" or, more commonly in the past, " Mameluco". Individuals of white and black ancestry are described as " Mulatto". "Cafuzos" (known as " Zambo" in the English language) are the production of Amerindian, and African ancestors.


          


          Canada


          
            [image: Louis Riel, Canadian M�tis.]

            
              Louis Riel, Canadian Mtis.
            

          


          In Canada, the "Mtis" are regarded as an independent ethnic group. This community of descent consists of individuals descended from marriages of First Nation women, specifically Cree, Ojibway, and Saulteaux with French Canadian and British employees of the Hudson's Bay Company. Their history dates to the mid 17th century, and they have been recognized as a people since the early 18th century.


          Their territory roughly includes the three Prairie Provinces ( Manitoba, Alberta and Saskatchewan), parts of Ontario, British Columbia and the Northwest Territories, as well as parts of the northern United States (including North Dakota and Montana).


          Traditionally, the Mtis spoke a mixed language called Michif (with various regional dialects). Michif (a phonetic spelling of the Mtis pronunciation of "Mtif", a variant of Mtis) is also used as the name of the Mtis people. The name is most commonly applied to descendants of communities in what is now southern Manitoba. The name is also applied to the descendants of similar communities in what are now Ontario, Quebec, Labrador, and the Northwest Territories, although these groups' histories are different from that of the western Mtis. In Northern Manitoba Irish descendents soke Bungee a combination of Galic, Cree, and Ojibwe. Bungee is now an exstinct language.


          Estimates of the number of Mtis vary from 300,000 to 700,000 or more. In September 2002, the Mtis people adopted a national definition of Mtis for citizenship within the "Mtis Nation." Based on this definition, it is estimated that there are 350,000 to 400,000 Mtis Nation citizens in Canada, although many Mtis classify anyone as Mtis that can prove that an ancestor applied for money scrip or land scrip as part of nineteenth-century treaties with the Canadian government. However, Labrador, Quebec, and even some Acadian Metis communities are not accepted by the Metis National Council and are represented nationally by the "Congress of Aboriginal Peoples."


          The Mtis are not recognized as a First Nation by the Canadian government and do not receive the benefits granted to First Nation peoples. However, the 1982 amendments to the Canadian constitution recognize the Mtis as an Aboriginal people and have enabled individual Mtis to sue successfully for recognition of their traditional rights such as rights to hunt and trap. In 2003, a court ruling in Ontario found that the Mtis deserve the same rights as other aboriginal communities in Canada.


          


          The United States


          


          In the United States, the term "Multiracial" is used to indentify individuals of mixed racial heritages.


          Nearly half (48%) of the 35 million Hispanic and Latino Americans counted in the Federal 2000 Census self-identified as "White", and another 3/7 (42%) as "Other". Multiracials came in at 6%. There are many multiracial people of different ethnicities living in the United States. An explorer by the name of Jean Baptiste Charbonneau was perhaps the most notable person of mixed ancestry in the region. His father, Toussaint Charbonneau, was a French Canadian interpreter, and his mother Sacagawea was a Native American Shoshone guide of the Lewis and Clark Expedition. Jean Baptiste can be found depicted on the United States dollar coin along with his mother, Sacagawea. Prior to 1848 it was unclear where the Canada-US border lay, and later still before it was enforced. Many Metis lived in Montana and North Dakota.


          It should be noted that the word "Mestizo" is a term used in regards to mixedrace Hispanic or Latino individuals. The word is not used among the mixedrace descendants of the North American Indian tribes, or in the United States cultural environment. The old English language cognate of mestizo is " Mestee", a word originating from the Middle French term "Mestis", which is translated to Mtis in the modern French language. It was widely used by people of mixed White and Native American ancestry before the American Civil War in the 19th century. After the Civil War, the One-drop rule started to include Black people, and the word fell into disuse  except for members of the old triracial ethnic groups such as Melungeons, Brass Ankles, Chestnut Ridge people (or Mayles), and Redbones.


          


          Asia-Pacific


          


          Philippines


          
            [image: Manuel Luis Quezon, Filipino mestizo of part Spanish descent, President of the Philippines.]

            
              Manuel Luis Quezon, Filipino mestizo of part Spanish descent, President of the Philippines.
            

          


          In the former Spanish colony of the Philippines, the term "Mestizo" originally referred to those of mixed indigenous and Spanish ancestry; however, the term soon became generic and synonymous for "mixed race.", referring to all Filipinos of mixed indigenous and other ancestry. A recent genetic study by Stanford University indicates that less than 3.6% of the population have European ancestries from both Spanish and United States colonization.


          Modern day Filipino mestizos include Filipinos of Chinese, American, Hispanic, Arab and Indian ancestries. The correct term denoting Filipinos of Chinese ancestry would be " Sangley." The term used for people who possess Chinese, Spanish, and Filipino ancestries are called " Tornatras."


          


          East Timor, Macau, Goa, and Sri Lanka


          In the former Portuguese colony of East Timor, Macau, Goa, and Sri Lanka, the term "Mestio" is applied to those of mixed Asian people (including Austronesian, Chinese, Asian Indian, Sri Lankan); with Portuguese ancestry. They currently form a small minority of the population in those countries. Prominent mestios in East Timor include the first President Xanana Gusmo as well as the second President Jos Ramos-Horta.


          


          Guam and Northern Mariana Islands


          In the former Spanish colonies of Guam and Northern Mariana Islands, the term "Mestizo" was formerly used to identify people of mixed Pacific Islander and Spanish ancestry; however, as the United States gained control of these islands after the Spanish American War in 1898, the term "Multiracial" became the contemporary term used to designate individuals of mixed indigenous and American or European descent. They currently form a small minority of the population.
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              Hot metal work from a blacksmith.
            

          


          
            
              	
            

          


          In chemistry, a metal ( Greek: Metallon) is an element that readily loses electrons to form positive ions (cations) and has metallic bonds between metal atoms. Metals form ionic bonds with non-metals. They are sometimes described as a lattice of positive ions surrounded by a cloud of delocalized electrons. The metals are one of the three groups of elements as distinguished by their ionization and bonding properties, along with the metalloids and nonmetals. On the periodic table, a diagonal line drawn from boron (B) to polonium (Po) separates the metals from the nonmetals. Most elements on this line are metalloids, sometimes called semi-metals; elements to the lower left are metals; elements to the upper right are nonmetals.


          An alternative definition of metals is that they have overlapping conduction bands and valence bands in their electronic structure. This definition opens up the category for metallic polymers and other organic metals, which have been made by researchers and employed in high-tech devices. These synthetic materials often have the characteristic silvery-grey reflectiveness (luster) of elemental metals.


          The traditional definition focuses on the bulk properties of metals. They tend to be lustrous, ductile, malleable, and good conductors of electricity, while nonmetals are generally brittle (if solid), lack luster, and are insulators.


          


          Chemical properties


          Most metals are chemically reactive, reacting with oxygen in the air to form oxides over changing timescales (for example iron rusts over years and potassium burns in seconds). The alkali metals react quickest followed by the alkaline earth metals, found in the leftmost two groups of the periodic table. Examples:


          
            	4Na + O2  2Na2O (sodium oxide)


            	2Ca + O2  2CaO (calcium oxide)


            	4Al + 3O2  2Al2O3 (aluminium oxide)

          


          The transition metals take much longer to oxidize (such as iron, copper, zinc, nickel). Others, like palladium, platinum and gold, do not react with the atmosphere at all. Some metals form a barrier layer of oxide on their surface which cannot be penetrated by further oxygen molecules and thus retain their shiny appearance and good conductivity for many decades (like aluminium, some steels, and titanium). The oxides of metals are basic (as opposed to those of nonmetals, which are acidic), although this may be considered a rule of thumb, rather than a fact.


          Painting, anodising or plating metals are good ways to prevent their corrosion. However, a more reactive metal in the electrochemical series must be chosen for coating, especially when chipping of the coating is expected. Water and the two metals form an electrochemical cell, and if the coating is less reactive than the coatee, the coating actually promotes corrosion.


          


          Physical properties


          Traditionally, metals have certain characteristic physical properties: they are usually shiny (they have metallic luster), have a high density, are ductile and malleable, have a high melting point, are hard, are usually a solid at room temperature and conduct electricity, heat and sound well. While there are several metals that are low density, soft, and have low melting points, these (the alkali and alkaline earth metals) are extremely reactive, and are rarely encountered in their elemental, metallic form.


          The electrical and thermal conductivity of metals originate from the fact that in the metallic bond the outer electrons of the metal atoms form a gas of nearly free electrons, moving as an electron gas in a background of positive charge formed by the ion cores. Good mathematical predictions for electrical conductivity, as well as the electrons' contribution to the heat capacity and heat conductivity of metals can be calculated from the free electron model, which does not take the detailed structure of the ion lattice into account.


          When considering the exact band structure and binding energy of a metal, it is necessary to take into account the positive potential caused by the specific arrangement of the ion cores - which is periodic in crystals. The most important consequence of the periodic potential is the formation of a small band gap at the boundary of the brillouin zone. Mathematically, the potential of the ion cores is treated in the nearly-free electron model.


          


          Alloys


          An alloy is a mixture of two or more elements in solid solution in which the major component is a metal. Most pure metals are either too soft, brittle or chemically reactive for practical use. Combining different ratios of metals as alloys modify the properties of pure metals to produce desirable characteristics. The aim of making alloys is generally to make them less brittle, harder, resistant to corrosion, or have a more desirable colour and luster. Examples of alloys are steel (iron and carbon), brass (copper and zinc), bronze (copper and tin), and duralumin (aluminium and copper). Alloys specially designed for highly demanding applications, such as jet engines, may contain more than ten elements.


          


          Categories


          


          Base metal


          In chemistry, the term 'base metal' is used informally to refer to a metal that oxidizes or corrodes relatively easily, and reacts variably with dilute hydrochloric acid (HCl) to form hydrogen. Examples include iron, nickel, lead and zinc. Copper is considered a base metal as it oxidizes relatively easily, although it does not react with HCl. It is commonly used in opposition to noble metal.


          In alchemy, a base metal was a common and inexpensive metal, as opposed to precious metals, mainly gold and silver. A longtime goal of the alchemists was the transmutation of base metals into precious metals.


          In numismatics, coins used to derive their value primarily from the precious metal content. Most modern currencies are fiat currency, allowing the coins to be made of base metal.


          


          Ferrous metal


          The term "ferrous" is derived from the latin word meaning "containing iron". This can include pure iron, such as wrought iron, or an alloy such as steel. Ferrous metals are often magnetic, but not exclusively.


          


          Noble metal


          Noble metals are metals that are resistant to corrosion or oxidation, unlike most base metals. They tend to be precious metals, often due to perceived rarity. Examples include tantalum, gold, platinum, and rhodium.


          


          Precious metal


          A precious metal is a rare metallic chemical element of high economic value.


          Chemically, the precious metals are less reactive than most elements, have high luster and high electrical conductivity. Historically, precious metals were important as currency, but are now regarded mainly as investment and industrial commodities. Gold, silver, platinum and palladium each have an ISO 4217 currency code. The best-known precious metals are gold and silver. While both have industrial uses, they are better known for their uses in art, jewelry, and coinage. Other precious metals include the platinum group metals: ruthenium, rhodium, palladium, osmium, iridium, and platinum, of which platinum is the most widely traded. Plutonium and uranium could also be considered precious metals.


          The demand for precious metals is driven not only by their practical use, but also by their role as investments and a store of value. Palladium was, as of summer 2006, valued at a little under half the price of gold, and platinum at around twice that of gold. Silver is substantially less expensive than these metals, but is often traditionally considered a precious metal for its role in coinage and jewelry.


          


          Extraction


          Metals are often extracted from the Earth by means of mining, resulting in ores that are relatively rich sources of the requisite elements. Ore is located by prospecting techniques, followed by the exploration and examination of deposits. Mineral sources are generally divided into surface mines, which are mined by excavation using heavy equipment, and subsurface mines.


          Once the ore is mined, the metals must be extracted, usually by chemical or electrolytic reduction. Pyrometallurgy uses high temperatures to convert ore into raw metals, while hydrometallurgy employs aqueous chemistry for the same purpose. The methods used depend on the metal and their contaminants.


          



          


          Metallurgy


          Metallurgy is a domain of materials science that studies the physical and chemical behaviour of metallic elements, their intermetallic compounds, and their mixtures, which are called alloys.


          


          Applications


          Some metals and metal alloys possess high structural strength per unit mass, making them useful materials for carrying large loads or resisting impact damage. Metal alloys can be engineered to have high resistance to shear, torque and deformation. However the same metal can also be vulnerable to fatigue damage through repeated use, or from sudden stress failure when a load capacity is exceeded. The strength and resilience of metals has led to their frequent use in high-rise building and bridge construction, as well as most vehicles, many appliances, tools, pipes, non-illuminated signs and railroad tracks.


          Metals are good conductors, making them valuable in electrical appliances and for carrying an electric current over a distance with little energy lost. Electrical power grids rely on metal cables to distribute electricity. Home electrical systems, for the most part, are wired with copper wire for its good conducting properties.


          The thermal conductivity of metal is useful for containers to heat materials over a flame. Metal is also used for heat sinks to protect sensitive equipment from overheating.


          The high reflectivity of some metals is important in the construction of mirrors, including precision astronomical instruments. This last property can also make metallic jewelry aesthetically appealing.


          Some metals have specialized uses; Radioactive metals such as Uranium and Plutonium are used in nuclear power plants to produce energy via nuclear fission. Mercury is a liquid at room temperature and is used in switches to complete a circuit when it flows over the switch contacts. Shape memory alloy is used for applications such as pipes, fasteners and vascular stents. However they are very good at conducting electricity and heat.


          


          Trade
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          The World Bank reports that China was the top importer of ores and metals in 2005 followed by the U.S.A. and Japan.


          


          Astronomy


          In the specialised usage of astronomy and astrophysics, the term "metal" is often used to refer to any element other than hydrogen or helium, including substances as chemically non-metallic as neon, fluorine, and oxygen. Nearly all the hydrogen and helium in the Universe was created in Big Bang nucleosynthesis, whereas all the "metals" were produced by nucleosynthesis in stars or supernovae. The Sun and the Milky Way Galaxy are composed of roughly 70% hydrogen, 30% helium, and 2% "metals" by mass.


          
            Retrieved from " http://en.wikipedia.org/wiki/Metal"
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              	Heavy metal

              Thrash metal
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              	Years active

              	1981present
            


            
              	Label(s)

              	Warner Bros., Elektra, Vertigo, Megaforce, Sony (Japan)
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              Kirk Hammett
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              	Jason Newsted

              Cliff Burton

              Dave Mustaine

              Ron McGovney

              Lloyd Grant
            

          


          Metallica is an American heavy metal band that formed in 1981 in Los Angeles, California. Founded when drummer Lars Ulrich posted an advertisement in a Los Angeles newspaper, Metallica's original line-up consisted of Ulrich, rhythm guitarist and vocalist James Hetfield, lead guitarist Dave Mustaine, and bassist Ron McGovney. These last two were later ejected from the band, in favour of Kirk Hammett and Cliff Burton, respectively. The ejection of Mustaine resulted in a feud between him and Metallica. In September 1986, Metallica's tour bus skidded out of control and flipped, which resulted in Burton being crushed under the bus and killed. Jason Newsted replaced him less than two months later. Newsted left the band in 2001 and was replaced by Robert Trujillo in 2003.


          Metallica's early releases included fast tempos, instrumentals, and aggressive musicianship that placed them as one of the "Big Four" of the thrash metal subgenre alongside Slayer, Megadeth and Anthrax. The band earned a growing fan base in the underground music community, and some critics say the 1986 release Master of Puppets is one of the most influential and "heavy" thrash metal albums. The band achieved substantial commercial success with its self-titled 1991 album Metallica, which debuted at number one on the Billboard 200. Some critics and fans believed the band changed its musical direction to appeal to the mainstream audience. With the release of Load in 1996, Metallica distanced itself from earlier releases in what has been described as "an almost alternative [rock] approach", and the band faced accusations of " selling out".


          In 2000, Metallica was among several artists who filed a lawsuit against Napster for sharing the band's copyright-protected material for free without the band members' consent. A settlement was reached, and Napster became a pay-to-use service. Despite reaching number one on the Billboard 200, the release of St. Anger in 2003 disappointed some critics and fans with the exclusion of guitar solos, and the "steel-sounding" snare drum. A film titled Some Kind of Monster documented the recording process of St. Anger.


          Metallica has released eight studio albums, two live albums, two EPs, twenty-one music videos, thirty-nine singles and has finished recording their upcoming ninth studio album, Death Magnetic. The band has become one of the most commercially successful and influential heavy metal acts. With 100 million records sold worldwide, including 57 million in the United States, the band has won seven Grammy Awards, and has had four albums peak at number one on the Billboard 200. The band's 1991 album Metallica, has sold over 15 million copies, which makes it the 25th highest selling album in the United States.


          


          History


          


          Early days (19811983)


          Metallica was formed in Los Angeles, California, in early 1981 when drummer Lars Ulrich placed an advertisement in a Los Angeles newspaper The Recyclerwhich read "Drummer looking for other metal musicians to jam with Tygers of Pan Tang, Diamond Head and Iron Maiden." Guitarists James Hetfield and Hugh Tanner of Leather Charm answered the advertisement. Although he had not formed a band, Ulrich asked Metal Blade Records founder Brian Slagel if he could record a song for the label's upcoming compilation Metal Massacre. Slagel accepted, and Ulrich recruited Hetfield to sing and play rhythm guitar.


          Ulrich talked to his friend Ron Quintana, who was brainstorming names for a fanzine. Quintana had proposed the names Metal Mania and Metallica. Convincing him to use Metal Mania, Ulrich used Metallica for the name of his band. A second advertisement was placed in The Recycler for a position as lead guitarist. Dave Mustaine answered, and, after seeing his expensive guitar equipment, Ulrich and Hetfield recruited him. In early 1982, Metallica recorded its first original song "Hit the Lights" for the Metal Massacre I compilation. Hetfield played bass on the song and Lloyd Grant was credited with a guitar solo. Released on June 14, 1982, early pressings of Metal Massacre I listed the band incorrectly as "Mettallica". Although angered by the error, Metallica managed to create enough " buzz" with the song and the band played its first live show on March 14, 1982, at Radio City in Anaheim, California with newly recruited bassist Ron McGovney. Metallica recorded its first demo titled Power Metal, a name inspired by Quintana's early business cards in early 1982. In the Fall of 1982, Ulrich and Hetfield attended a show at the nightclub Whisky a Go Go, which featured bassist Cliff Burton in a band called Trauma. The two were "blown away" by Burton's use of a wah-wah pedal and asked him to join Metallica. Hetfield and Mustaine wanted McGovney out as they thought that he "didn't contribute anything, he just followed." Although Burton initially declined the offer, by the end of the year he accepted on the condition the band move to San Francisco. Metallica's first live performance with Burton was at the nightclub The Stone in March 1983, and the first recording to feature Burton was the 1983 Megaforce demo.


          Metallica was ready to record its debut album, but when Metal Blade was unable to cover the additional cost, the band began looking for other options. Concert promoter Johnny "Z" Zazula, who had heard the 1982 No Life 'til Leather demo, offered to broker a record deal with Metallica and New York City-based record labels. After receiving no interest from various record labels, Zazula borrowed the money to cover the record's recording budget and signed Metallica to his own label, Megaforce Records. Band members decided to kick Mustaine out of the band due to drug and alcohol abuse, and violent behaviour. Exodus guitarist Kirk Hammett flew in to replace Mustaine the same afternoon. Metallica's first show with Hammett was on April 16, 1983, at the nightclub The Showplace in Dover, New Jersey.


          Mustaine has expressed his dislike for Hammett in interviews. He said Hammett "stole my job, but at least I got to bang his girlfriend before he took my job  how do I taste, Kirk?" Mustaine was "pissed off" because he believes Hammett became popular by playing the guitar leads that Mustaine wrote. In a 1985 interview with Metal Forces, Mustaine slammed Hammett saying, "it's real funny how Kirk Hammett ripped off every lead break I'd played on that No Life 'til Leather tape and got voted No. 1 guitarist in your magazine." On Megadeth's 1985 debut album Killing Is My Business... And Business Is Good!, Mustaine included the song "Mechanix", which Metallica renamed as "The Four Horsemen" on Kill 'Em All. Mustaine said he did this to "straighten Metallica up", as Metallica referred to Mustaine as a drunk and said he could not play guitar.


          


          Kill 'Em All and Ride the Lightning (19831984)


          In 1983, Metallica traveled to Rochester, New York to record its first album, Metal Up Your Ass, with production duties handled by Paul Curcio. Due to conflicts with the band's record label and the distributors' refusal to release an album with that name, it was renamed Kill 'Em All. Released on Megaforce Records in the U.S. and Music for Nations in Europe, the album peaked on the Billboard 200 at number 120, and although the album was not initially a financial success, it earned Metallica a growing fan base in the underground metal scene. The band embarked on the Kill 'Em All For One tour with Raven to support the release. In February 1984, Metallica supported Venom on the Seven Dates of Hell tour, where they performed in front of 7,000 people at the Aardschok Festival in Zwolle, Netherlands.


          Metallica recorded its second studio album, Ride the Lightning, at Sweet Silence Studios in Copenhagen, Denmark. Released in August 1984, the album peaked at number 100 on the Billboard 200. A French printing press mistakenly printed green covers for the album, which are now considered collectors' items. Other songs on the album include " For Whom the Bell Tolls", " Creeping Death" (which tells the biblical story of the Hebrews' exodus from slavery in Egypt, focusing on the various plagues that were visited on the Egyptians), and the instrumental " The Call of Ktulu". Mustaine received a writing credit for "Ride the Lightning" and "The Call of Ktulu".


          


          Master of Puppets (19841986)
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          Elektra Records A&R director Michael Alago, and co-founder of Q-Prime Management Cliff Burnstein, attended a September 1984 Metallica concert. Impressed with what they saw, they signed Metallica to Elektra Records and made the band a client of Q-Prime Management. Metallica's burgeoning success was such that the band's British label Music for Nations issued a limited edition Creeping Death EP, which sold 40,000 copies as an import in the U.S. Two of the three songs on the record ( cover versions of Diamond Head's " Am I Evil?", and Blitzkrieg's "Blitzkrieg") appeared on the 1989 Elektra reissue of Kill 'Em All. Metallica embarked on its first major European tour with Tank to an average crowd of 1,300. Returning to the U.S. marked a tour co-headlining with W.A.S.P. and Armored Saint supporting. Metallica played its largest show at the Monsters of Rock festival on August 17, 1985, with Bon Jovi and Ratt at Donington Park in England, playing in front of 70,000 people. A show in Oakland, California, at the Day on the Green festival saw the band play in front of a crowd of 60,000.


          Metallica's third studio album, Master of Puppets was recorded at Sweet Silence Studios and was released in March 1986. The album peaked at number 29 on the Billboard 200, and spent 72 weeks on the chart. The album was the band's first to be certified gold on November 4, 1986, and was certified six times platinum in 2003. Some critics, including Steve Huey of Allmusic, consider the album to be the "greatest heavy metal album of all time", and earned Metallica the title of the "pioneers of thrash metal". Following the release of the album, Metallica supported Ozzy Osbourne for a U.S. tour. Hetfield broke his wrist skateboarding down a hill and continued the tour performing vocals, with guitar technician John Marshall playing rhythm guitar.


          


          Death of Cliff Burton (19861987)
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          On September 27, 1986, during the European leg of Metallica's Damage Inc. tour, members drew cards to see which bunk of the tour bus they would sleep in. Burton won and chose to sleep in Hammett's bunk. Around dawn near Drarp, Sweden, the bus driver lost control and skidded, which caused the bus to flip several times. Ulrich, Hammett, and Hetfield sustained no serious injuries; however, bassist Burton was pinned under the bus and was killed. Hetfield recalls, "I saw the bus lying right on him. I saw his legs sticking out. I freaked. The bus driver, I recall, was trying to yank the blanket out from under him to use for other people. I just went, 'Don't do that!' I already wanted to kill the guy." Burton's death left Metallica's future in doubt. The three remaining members decided that Burton would want them to carry on, and with the Burton family's blessings, the band sought a replacement.


          Roughly 40 people tried out for auditions including Hammett's childhood friend Les Claypool of Primus, Troy Gregory of Prong, and Jason Newsted, formerly of Flotsam and Jetsam. Newsted learned Metallica's entire setlist, and after the audition Metallica invited him to Tommy's Joint in San Francisco. Hetfield, Ulrich, and Hammett decided that Newsted was the one to replace Burton, and Newsted's first live performance with Metallica was at the Country Club in Reseda, California. The members took it on themselves to "initiate" Newsted by tricking him into eating a ball of wasabi.


          In March 1987, Hetfield broke his wrist a second time skateboarding. Guitar technician Marshall returned playing rhythm guitar, but the injury forced the band to cancel a Saturday Night Live appearance. Metallica finished its tour in the early months of 1987, and in August 1987 an all-covers EP titled The $5.98 E.P.: Garage Days Re-Revisited was released. The EP was recorded in an effort to utilize the band's newly constructed recording studio, test out the talents of Newsted, and to relieve grief and stress following the death of Burton. A video titled Cliff 'Em All was released in 1987 commemorating Burton's three years in Metallica. Footage included bass solos, home videos, and pictures.
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          ...And Justice for All (19881990)


          ...And Justice for All, the group's first studio album since Burton's death, was released in 1988. The album was a commercial success, peaking at number six on the Billboard 200, the band's first album to enter the top 10. The album was certified platinum nine weeks after its release. Newsted's bass was purposely turned down on the album as a part of the continuous " hazing" he received, and his musical ideas were ignored. There were complaints with the production; namely, Steve Huey of Allmusic noted Ulrich's drums were clicking more than thudding, and the guitars "buzz thinly". The Damaged Justice tour followed to promote the album.


          In 1989, Metallica received its first Grammy Award nomination for ...And Justice for All, in the new Best Hard Rock/Metal Performance Vocal or Instrument category. Metallica was the favorite to win; however, the award was given to Jethro Tull for the album Crest of a Knave. The result generated controversy among fans and the press, as Metallica was standing off-stage waiting to receive the award after performing the song " One". Jethro Tull had been advised by its manager not to attend the ceremony as he was expecting Metallica to win. The award was named in Entertainment Weekly's "Grammy's 10 Biggest Upsets". Three years later, Ulrich referred to the award when accepting a Grammy for " Enter Sandman" stating "We gotta thank Jethro Tull for not putting out an album this year."


          Following the release of ...And Justice for All, Metallica released its debut music video for the song " One". The band performed the song in an abandoned warehouse, and footage was remixed with the film, Johnny Got His Gun. Rather than organize an ongoing licensing deal, Metallica purchased the rights to the film. The remixed video was submitted to MTV, with the alternate performance-only version held back in the event that MTV banned the remix version. MTV accepted the remix version, and the video was viewers' first exposure to Metallica. It was voted number 38 in 1999 when MTV aired its "Top 100 Videos of All Time" countdown, and was featured in the network's 25th Anniversary edition of ADD Video, which showcased the most popular videos on MTV in the last 25 years.


          


          Metallica (19901993)


          In October 1990, Metallica entered One on One studio in North Hollywood to record its next album. Bob Rock, who had worked with the bands The Cult, Bon Jovi, and Mtley Cre, was hired as producer. Metallica (also known as "The Black Album") was remixed three times, cost $1 million, and ended three marriages. Although the release was stalled until 1991, Metallica peaked at number one on the Billboard 200 with shipments exceeding 650,000 units in its first week. The album was responsible for bringing Metallica to the attention of the mainstream and has been certified 15 times platinum in the U.S., which makes it the 25th highest-selling album in the country. The making of Metallica and the following tour was documented in A Year and a Half in the Life of Metallica. Dubbed the Wherever We May Roam Tour, it lasted 14 months and included dates in the U.S., Japan, and England.


          On August 8, 1992, during the financially successful co-headlining GNR-Metallica Stadium Tour with Guns N' Roses, Hetfield suffered severe second and third degree burns to his arms, face, hands, and legs. There was confusion with the new pyrotechnics setup, which resulted with Hetfield walking into a 12-foot (3.7m) flame during "Fade to Black". Newsted recalls Hetfield's skin was "bubbling like on The Toxic Avenger". Guitar technician John Marshall replaced Hetfield for the remainder of the tour as Hetfield was unable to play guitar, although was able to sing. The band's first box set was released in November 1993 called Live Shit: Binge & Purge. The collection contained three live CDs, three home videos, and a book filled with riders and letters.


          


          Load, ReLoad, and Garage Inc. (19941999)


          


          After almost three years of touring to support Metallica, including a headlining performance at Woodstock '94, Metallica returned to the studio to write and record its sixth studio album. The band took a break in the summer of 1995 and played three outdoor shows which included headlining Donington Park in the U.K., supported by Slayer, Skid Row, Slash's Snakepit, Therapy?, and Corrosion of Conformity. The short tour was titled Escape From The Studio '95. The band spent roughly one year writing and recording new songs, resulting in the release of Load in 1996, which entered the Billboard 200 and ARIA Charts at number one, marking the band's second number one. The cover of Load was created by Andres Serrano, and was called Blood and Semen III. Serrano pressed a mixture of his own semen and bovine blood between sheets of plexiglass, but not all fans were happy with the cover. The release marked a change in musical direction for the band as some critics and fans accused Metallica of "going alternative", and " selling out". The band members received haircuts, and headlined the alternative rock festival Lollapalooza, which lead to further accusations.


          During early production of the album, the band had produced enough material for a double album. It was decided that half of the songs were to be released, and the band would continue to work on the remaining songs and release them the following year. This resulted in the follow-up album, ReLoad. The cover was created by Serrano, this time using a mixture of blood and urine. ReLoad peaked at number one on the Billboard 200, and number two on the Top Canadian Album chart. Hetfield noted in the 2004 documentary film Some Kind of Monster that the songs on these albums were initially thought by the band to be of average quality, and were "polished and reworked" until judged to be releasable. To promote ReLoad, Metallica performed on NBC's Saturday Night Live in December 1997, performing " Fuel" and " The Memory Remains" with Marianne Faithfull.


          In 1998, Metallica compiled a double album of cover songs titled Garage Inc.. The first disc contained newly recorded covers by bands such as Diamond Head, Killing Joke, The Misfits, Thin Lizzy, Mercyful Fate, and Black Sabbath. The second disc featured the original The $5.98 E.P.: Garage Days Re-Revisited, which had become a scarce collectors' item. The album entered the Billboard 200 at number two.


          On April 21 and April 22, 1999, Metallica recorded two performances with the San Francisco Symphony Orchestra conducted by Michael Kamen. Kamen, who had previously worked with producer Rock on " Nothing Else Matters", approached the band in 1991 with the idea of pairing Metallica's music with a symphony orchestra. Kamen and his staff of over 100 composed additional orchestral material for Metallica songs. Metallica wrote two new Kamen-scored songs for the event, " No Leaf Clover" and "- Human". The audio recording and concert footage were released in 1999 as the album and concert film S&M. It entered the Billboard 200 at number two, and the Australian ARIA charts and Top Internet Albums chart at number one.


          


          Napster controversy (20002001)


          In 2000, Metallica discovered that a demo of its song " I Disappear", which was supposed to be released in combination with the Mission: Impossible II soundtrack, was receiving radio airplay. Tracing the source of the leak, the band found the file on the Napster peer-to-peer file-sharing network, and also found that the band's entire catalogue was freely available. Legal action was initiated against Napster with Metallica filing a lawsuit at the U.S. District Court, Central District of California, alleging that Napster violated three areas of the law: copyright infringement, unlawful use of digital audio interface device, and the Racketeer Influenced and Corrupt Organizations Act.
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          Though the lawsuit named three universities for copyright infringement, the University of Southern California, Yale University, and Indiana University, no individuals were named. Yale and Indiana complied and blocked the service from its campuses, and Metallica withdrew the universities' inclusion in the lawsuit. Southern California, however, had a meeting with students to figure out what was going to happen with Napster. School administrators wanted it banned as it used 40% of the bandwidth, which was not for educational purposes.


          Metallica hired online consulting firm NetPD to monitor the Napster service for a weekend. A list of 335,435 Napster users who were believed to be sharing Metallica's music was compiled, and the 60,000 page document was delivered to Napster's office as Metallica requested the users be banned from the service. The users were banned, and rap artist Dr. Dre joined the lawsuit against Napster, which resulted in an additional 230,142 Napster users banned.


          Ulrich provided a statement to the Senate Judiciary Committee regarding copyright infringement on July 11, 2000. Federal Judge Marilyn Hall Patel ordered the site place a filter on the program in 72 hours or be shutdown. A settlement was reached between Metallica and Napster when German media conglomerate Bertelsmann AG BMG showed interest to purchase the rights to Napster for $94 million. Under the terms of settlement, Napster agreed to block users who shared music by artists who do not want their music shared. However, on June 3, 2002 Napster filed for Chapter 11 protection under U.S. bankruptcy laws. On September 3, 2002, an American bankruptcy judge blocked the sale to Bertelsmann and forced Napster to liquidate its assets according to Chapter 7 of the U.S. bankruptcy laws.


          At the 2000 MTV Video Music Awards, Ulrich appeared in a skit with host Marlon Wayans that blasted the idea of using Napster to share music. Marlon played a college student sitting in his dorm room listening to Metallica's "I Disappear". Ulrich walked in and asked for an explanation. On receiving Wayans' excuse that using Napster was just "sharing", Lars retorted that Marlon's idea of sharing was "borrowing things that were not yours without asking." He called in the Metallica road crew, who proceeded to confiscate all of Wayans' belongings, leaving him almost nude in an empty room. Napster creator Shawn Fanning responded later in the ceremony by presenting an award wearing a Metallica shirt, saying, "I borrowed this shirt from a friend. Maybe, if I like it, I'll buy one of my own." In 2007, Metallica was named #17 on Blender magazine's list of "biggest wusses in rock" for its "anti-Napster crusade".


          


          Newsted's departure and St. Anger (20012005)


          As plans were being made to enter the recording studio, Newsted left the band on January 17, 2001. His statement revealed his departure was based on "private and personal reasons, and the physical damage I have done to myself over the years while playing the music that I love." During a Playboy interview with Metallica, Newsted revealed intentions he wanted to release an album with his side project, Echobrain. Hetfield was against the idea and said, "When someone does a side project, it takes away from the strength of Metallica" and a side project is "like cheating on your wife in a way". Newsted countered his statement by saying Hetfield recorded vocals for a song in the South Park movie, and appears on two Corrosion of Conformity albums. Hetfield replied, "My name isn't on those records. And I'm not out trying to sell them", and pondered questions such as, "Where would it end? Does he start touring with it? Does he sell shirts? Is it his band?"
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          In April 2001, filmmakers Joe Berlinger and Bruce Sinofsky began following Metallica to document the recording process of the next studio album. Over two years, more than 1,000 hours of footage was recorded. On July 19, 2001, before preparations to enter the recording studio, Hetfield entered rehab due to " alcoholism and other addictions". All recording plans were put on hiatus and the band's future was in doubt. However, when Hetfield returned on December 4, 2001, the band returned to the recording studio and Hetfield was required to work four hours a day, noon to 4 PM, and spend the rest of his time with his family. The footage recorded by Berlinger and Sinofsky was compiled into the documentary, Some Kind of Monster, which premiered at the Sundance film festival. In the documentary, Newsted described his former bandmates' decision to hire a therapist to help solve their problems as "really lame and weak".


          Metallica held auditions for Newsted's permanent replacement in early 2003, after St Anger's completion, for which Bob Rock recorded bass. Bassists that auditioned included Pepper Keenan, Jeordie White, Scott Reeder, Eric Avery, Danny Lohner, and Chris Wyse. Following three months of auditions, Robert Trujillo, formerly of Suicidal Tendencies and Ozzy Osbourne's band, was chosen as the new bassist. As Metallica moved on, Newsted joined Canadian thrash metal band Voivod in 2002, and was Trujillo's replacement in Osbourne's band during the 2003 Ozzfest tour, which included Voivod as part of the touring bill.


          In June 2003, Metallica's eighth studio album, St. Anger, debuted at number one on the Billboard 200, and drew mixed reaction from critics. Ulrich's "steely" sounding snare drum, and the absence of guitar solos received particular criticism. Kevin Forest Moreau of Shakingthrough.net commented that "the guitars stumble in a monotone of mid-level, processed rattle; the drums don't propel as much as struggle to disguise an all-too-turgid pace; and the rage is both unfocused and leavened with too much narcissistic navel-gazing", and Brent DiCrescenzo of Pitchfork Media described it as "an utter mess". However, Blender magazine called it the "grimiest and grimmest of the band's Bob Rock productions", and New York Magazine called it "utterly raw and rocking". The title track, "St. Anger", won the Grammy Award for Best Metal Performance in 2004, and was used as the official theme song for WWE's SummerSlam 2003.


          Before the band's set at the 2004 Download Festival in England, Ulrich was rushed to hospital with a mysterious illness, and was unable to perform. Hetfield searched for volunteers at the last minute to replace Ulrich. Slayer drummer Dave Lombardo, and Slipknot drummer Joey Jordison volunteered. Lombardo performed the songs " Battery" and " The Four Horsemen", Ulrich's drum technician Flemming Larsen performed "Fade To Black", with Jordison performing the remainder of the set. Having toured for two years in support of St. Anger on the Summer Sanitarium Tour 2003 and the Madly in Anger with the World tour, Metallica took a break from performing and spent most of 2005 with friends and family. However, for two shows on November 13, 2005, and November 15, 2005, Metallica opened for The Rolling Stones at the AT&T Park in San Francisco.


          


          Death Magnetic (2006present)
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          In December 2006, Metallica released a DVD containing all the music videos from 1989 to 2004. The DVD, titled The Videos 1989-2004, sold 28,000 copies in its first week, and entered the Billboard Top Videos chart at number three. Metallica recorded a cover of Ennio Morricone's " The Ecstasy of Gold" for a tribute album titled We All Love Ennio Morricone, released in February 2007. The cover received a Grammy nomination at the 50th Grammy Awards for the category " Best Rock Instrumental Performance". A recording of " The Ecstasy of Gold" has been played as the introduction for Metallica performances since the 1980s. However, this new version features the band itself performing the piece, giving a new guitar-based interpretation to the music.


          In 2006, Metallica announced on its official website that after 15 years, long-time producer Bob Rock was stepping down and would not be producing Metallica's next studio album. Metallica chose to work with producer Rick Rubin, who has produced albums for the bands Danzig, Slayer, System of a Down, and Slipknot. Metallica has set the release date for Death Magnetic to be September 10, and they will film a music video for the first single " The Day That Never Comes".


          


          Style and lyrical themes


          Influenced by Black Sabbath, Deep Purple, and Led Zeppelin, early Metallica releases contained fast tempos, harmonized leads, and nine-minute instrumentals. Steve Huey of Allmusic said that Ride the Lightning featured "extended, progressive epics; tight, concise groove-rockers". Huey felt Metallica expanded its compositional technique and range of expression to take on a more aggressive approach in following releases, and lyrics dealt with more personal and socially conscious issues. Lyrical themes explored on Master of Puppets included religious and military leaders, rage, insanity, monsters, and drugs.


          In 1991, with new producer Bob Rock, Huey felt Metallica simplified and streamlined its music for a more commercial approach to appeal to the mainstream audience. The band abandoned its aggressive, fast tempos to expand its music and expressive range, said Robert Palmer of Rolling Stone. The change in direction proved commercially successful as Metallica was the band's first album to peak at number one on the Billboard 200. Metallica noticed changes to the rock scene created by grunge band Nirvana in the 1990s. In what has been described as "an almost alternative [rock]" approach, the band focused on non-metal influences and changed musical direction. Moving away from lyrical themes dealing with drugs and monsters, Metallica's new lyrical approach focused on anger, loss, and retribution. Some fans and critics were not pleased with this change, which included haircuts, the cover of Load, and headlining the alternative rock concert Lollapalooza. David Fricke of Rolling Stone described the move as "goodbye to the moldy stricture and dead-end Puritanism of no-frills thrash" and called Load the heaviest record of 1996. With the release of ReLoad in 1997, the band focused on blues, rock, and country influences as exemplified in the song " The Unforgiven II", incorporating more rhythm and harmony in song structures.


          St. Anger marked the biggest musical change of the band's career. Bored with guitar solos, Ulrich chose to omit them from the album, leaving a "raw and unpolished sound". The band used drop C tuning, and Ulrich's snare drum received particular criticism. New York Magazine's Ethan Brown noted it "reverberates with a thwong", Lyrics on the album dealt with Hetfield's stint in rehab, including references to the devil, anti-drug themes, claustrophobia, impending doom, and religion's hypocrisy. The band's ninth studio album, Death Magnetic, will return to E tuning at the advice of producer Rick Rubin, contain guitar solos, and have Middle Eastern influences.


          


          Legacy and influence


          Metallica has become one of the most influential heavy metal bands, and is credited as one of the "big four" of thrash metal, along with Slayer, Anthrax, and Megadeth. The band has sold more than 90 million records worldwide, including 57 million in the United States, which makes Metallica the most commercially successful thrash metal band. The writers of The Rolling Stone Encyclopedia of Rock & Roll felt Metallica gave heavy metal "a much-needed charge". Stephen Thomas Erlewine and Greg Prato of Allmusic said Metallica, "expanded the limits of thrash, using speed and volume not for their own sake, but to enhance their intricately structured compositions", calling the band "easily the best, most influential heavy metal band of the '80s, responsible for bringing the music back to Earth."


          Jonathan Davis of Korn respects Metallica as his favorite band and comments, "I love that they've done things their own way and they've persevered over the years and they're still relevant to this day. I think they're one of the greatest bands ever." Godsmack drummer Shannon Larkin said Metallica has been the biggest influence on the band stating, "they really changed my life when I was 16 years old - Id never heard anything that heavy." Vocalist and guitarist Robb Flynn of Machine Head said that when creating the band's 2007 album, The Blackening, "What we mean is an album that has the power, influence and epic grandeur of that album [Master of Puppets]  and the staying power - a timeless record like that". Trivium guitarists Corey Beaulieu and Matt Heafy said that when they heard Metallica they wanted to start playing guitar. M Shadows of Avenged Sevenfold stated touring with Metallica was the band's career highlight, and said "Selling tons of records and playing huge shows will never compare to meeting your idols [Metallica]." God Forbid guitarists Doc and Dallas Coyle grew up with Metallica as an inspiration, and the band's bassist John Outcalt admires Burton as a "rocker". Ill Nio drummer Dave Chavarri finds early Metallica releases as "heavy, raw, rebellious. '", and Adema drummer Kris Kohls says the band is influenced by Metallica.


          


          Kerrang! released a tribute album with the April 8, 2006, edition of the magazine, titled Master of Puppets: Remastered, which celebrated the 20-year anniversary of Master of Puppets. The album featured cover versions of Metallica songs by the bands Machine Head, Bullet for My Valentine, Chimaira, Mastodon, Mendeed, and Trivium, all who are influenced by Metallica. Over 15 Metallica tribute albums have been released. On September 10, 2006, Metallica guest starred on The Simpsons' eighteenth season premier " The Mook, the Chef, the Wife and Her Homer", and Hammett's and Hetfield's voices were used in three episodes of the animated television series Metalocalypse.


          Finnish cello metal band Apocalyptica released a tribute album, Plays Metallica by Four Cellos, which featured eight Metallica songs recorded with cellos. A parody band named Beatallica plays music using a combination of The Beatles and Metallica songs. Beatallica faced legal troubles when the Sony Corporation, who own The Beatles' catalogue, ordered a cease-and-desist claiming "substantial and irreparable injury"ordering the group to pay damages. A fan of Beatallica, Ulrich asked Metallica lawyer Peter Paterno to help settle the legal case.


          Metallica was ranked by MTV as the third "Greatest Heavy Metal Band in History", was listed fifth on VH1's 100 Greatest Artists of Hard Rock, and was number one on VH1's 20 Greatest Metal Bands list. Master of Puppets was ranked number 167 on Rolling Stone's "500 Great Albums of all time", and Metallica was number 252. Master of Puppets was named in Q Magazine's "50 Heaviest Albums Of All Time", ranked number one on IGN's "Top 25 Metal Albums", and number one on the Metal-rules.com "Top 100 Heavy Metal Albums" list. The song "Enter Sandman" was ranked number 399 on Rolling Stone's "500 Greatest Songs of All Time".


          On April 7, 1999, Metallica was inducted into the San Francisco Walk of Fame. The mayor of San Francisco, Willie Brown, proclaimed the day "Official Metallica Day". Metallica was awarded the mtvICON award in 2003, and a concert was held paying tribute to the band with artists performing Metallica songs. Performances included Sum 41 with a medley of "For Whom the Bell Tolls", "Enter Sandman", and "Master of Puppets". Staind covered "Nothing Else Matters", Avril Lavigne played "Fuel", hip-hop artist Snoop Dogg performed "Sad But True", Korn played "One", and Limp Bizkit performed a rendition of "Welcome Home (Sanitarium)".


          


          Awards


          Metallica has won seven Grammy Awards:


          
            	1990: Best Metal Performance  " One"


            	1991: Best Metal Performance  " Stone Cold Crazy"


            	1992: Best Metal Performance With Vocal  Metallica


            	1999: Best Metal Performance  " Better than You"


            	2000: Best Hard Rock Performance  " Whiskey in the Jar "


            	2001: Best Rock Instrumental Performance - " The Call of Ktulu" with Michael Kamen and the San Francisco Symphony


            	2004: Best Metal Performance  " St. Anger"

          


          MTV Video Music Awards:


          
            	1992: Best Metal Video  " Enter Sandman"


            	1996: Best Metal Video  " Until it Sleeps"

          


          American Music Awards:


          
            	1996: Favorite Artist: Heavy Metal/Hard Rock: Metallica  Load


            	1996: Favorite Metal/Hard Rock Song  " Until it Sleeps"

          


          Billboard Music Awards:


          
            	1997: Billboard Rock and Roll Artist of the Year  Metallica (RIAA Diamond Award)


            	1999: Catalogue Artist of the Year  Metallica


            	1999: Catalogue Album of the Year  Metallica

          


          Kerrang! awards:


          
            	2003: Hall of Fame  Metallica

          


          


          Band members


          
            	James Hetfield  lead vocals & rhythm guitar (1981present)


            	Kirk Hammett  lead guitar, backing vocals (1983present)


            	Robert Trujillo  bass, backing vocals (2003present)


            	Lars Ulrich  drums, percussion (1981present)

          


          


          Former members


          
            	Lloyd Grant - lead guitar (1981)


            	Ron McGovney  bass (1981-1982)


            	Dave Mustaine  lead guitar, backing vocals (19811983)


            	Cliff Burton  bass, backing vocals (19821986)


            	Jason Newsted  bass, backing vocals (19862001)

          


          


          Discography


          
            	1983: Kill 'Em All


            	1984: Ride the Lightning


            	1986: Master of Puppets


            	1988: ...And Justice for All


            	1991: Metallica


            	1996: Load


            	1997: ReLoad


            	2003: St. Anger


            	2008: Death Magnetic
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          Metallurgy is a domain of materials science that studies the physical and chemical behaviour of metallic elements, their intermetallic compounds, and their compounds, which are called alloys. It is also the technology of metals: the way in which science is applied to their practical use. Metallurgy is commonly used in the craft of metalworking.


          


          History
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          The earliest recorded metal employed by humans appears to be gold which can be found free or "native". Small amounts of natural gold have been found in Spanish caves used during the late Paleolithic period, c. 40,000 BC.
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          Silver, copper, tin and meteoric iron can also be found native, allowing a limited amount of metalworking in early cultures. Egyptian weapons made from meteoric iron in about 3000 B.C. were highly prized as "Daggers from Heaven". However, by learning to get copper and tin by heating rocks and combining copper and tin to make an alloy called bronze, the technology of metallurgy began about 3500 B.C. with the Bronze Age.


          The extraction of iron from its ore into a workable metal is much more difficult. It appears to have been invented by the Hittites in about 1200 B.C., beginning the Iron Age. The secret of extracting and working iron was a key factor in the success of the Philistines


          Historical developments in ferrous metallurgy can be found in a wide variety of past cultures and civilizations. This includes the ancient and medieval kingdoms and empires of the Middle East and Near East, ancient Egypt and Anatolia (Turkey), Carthage, the Greeks and Romans of ancient Europe, medieval Europe, ancient and medieval China, ancient and medieval India, ancient and medieval Japan, etc. Of interest to note is that many applications, practices, and devices associated or involved in metallurgy were possibly established in ancient China before Europeans mastered these crafts (such as the innovation of the blast furnace, cast iron, steel, hydraulic-powered trip hammers, etc.). However, modern research suggests that Roman technology was far more sophisticated than hitherto supposed, especially in mining methods, metal extraction and forging. They were for example expert in hydraulic mining methods well before the Chinese, or any other civilization of the time.


          A 16th century book by Georg Agricola called De re metallica describes the highly developed and complex processes of mining metal ores, metal extraction and metallurgy of the time. Agricola has been described as the "father of metallurgy"


          


          Extractive metallurgy


          Extractive metallurgy is the practice of removing valuable metals from an ore and refining the extracted raw metals into a purer form. In order to convert a metal oxide or sulfide to a purer metal, the ore must be reduced either physically, chemically, or electrolytically.


          Extractive metallurgists are interested in three primary streams: feed, concentrate (valuable metal oxide/sulfide), and tailings (waste). After mining, large pieces of the ore feed are broken through crushing and/or grinding in order to obtain particles small enough where each particle is either mostly valuable or mostly waste. Concentrating the particles of a value in a form supporting separation enables the desired metal to be removed from waste products.


          Mining may not be necessary if the ore body and physical environment are conducive to leaching. Leaching dissolves minerals in an ore body and results in an enriched solution. The solution is collected and processed to extract valuable metals.


          Ore bodies often contain more than one valuable metal. Tailings of a previous process may be used as a feed in another process to extract a secondary product from the original ore. Additionally, a concentrate may contain more than one valuable metal. That concentrate would then be processed to separate the valuable metals into individual constituents.


          


          Important common alloy systems


          Common engineering metals include aluminium, chromium, copper, iron, magnesium, nickel, titanium and zinc. These are most often used as alloys. Much effort has been placed on understanding the iron-carbon alloy system, which includes steels and cast irons. Plain carbon steels are used in low cost, high strength applications where weight and corrosion are not a problem. Cast irons, including ductile iron are also part of the iron-carbon system.


          Stainless steel or galvanized steel are used where resistance to corrosion is important. Aluminium alloys and magnesium alloys are used for applications where strength and lightness are required.


          Cupro-nickel alloys such as Monel are used in highly corrosive environments and for non-magnetic applications. Nickel-based superalloys like Inconel are used in high temperature applications such as turbochargers, pressure vessels, and heat exchangers. For extremely high temperatures, single crystal alloys are used to minimize creep.


          


          Production engineering of metals


          In production engineering, metallurgy is concerned with the production of metallic components for use in consumer or engineering products. This involves the production of alloys, the shaping, the heat treatment and the surface treatment of the product. The task of the metallurgist is to achieve balance between material properties such as cost, weight, strength, toughness, hardness, corrosion and fatigue resistance, and performance in temperature extremes. To achieve this goal, the operating environment must be carefully considered. In a saltwater environment, ferrous metals and some aluminium alloys corrode quickly. Metals exposed to cold or cryogenic conditions may endure a ductile to brittle transition and lose their toughness, becoming more brittle and prone to cracking. Metals under continual cyclic loading can suffer from metal fatigue. Metals under constant stress at elevated temperatures can creep.


          


          Metal working processes


          Metals are shaped by processes such as casting, forging, flow forming, rolling, extrusion, sintering, metalworking, machining and fabrication. With casting, molten metal is poured into a shaped mould. With forging, a red-hot billet is hammered into shape. With rolling, a billet is passed through successively narrower rollers to create a sheet. With extrusion, a hot and malleable metal is forced under pressure through a die, which shapes it before it cools. With sintering, a powdered metal is compressed into a die at high temperature. With machining, lathes, milling machines, and drills cut the cold metal to shape. With fabrication, sheets of metal are cut with guillotines or gas cutters and bent into shape.


          " Cold working" processes, where the products shape is altered by rolling, fabrication or other processes while the product is cold, can increase the strength of the product by a process called work hardening. Work hardening creates microscopic defects in the metal, which resist further changes of shape.


          Various forms of casting exist in industry and academia. These include sand casting, investment casting (also called the  lost wax process), die casting and continuous casting.


          


          Joining


          


          Welding


          Welding is a technique for joining metal components by melting the base material. A filler material of similar composition may also be melted into the joint.


          


          Brazing


          Brazing is a technique for joining metals at a temperature below their melting point. A filler with a melting point below that of the base metal is used, and is drawn into the joint by capillary action. Brazing results in a mechanical and metallurgical bond between work pieces.


          


          Soldering


          Soldering is a method of joining metals below their melting points using a filler metal. Soldering results in a mechanical joint and occurs at lower temperatures than brazing.


          


          Heat treatment


          Metals can be heat treated to alter the properties of strength, ductility, toughness, hardness or resistance to corrosion. Common heat treatment processes include annealing, precipitation strengthening, quenching, and tempering. The annealing process softens the metal by allowing recovery of cold work and grain growth. Quenching can be used to harden alloy steels, or in precipitation hardenable alloys, to trap dissolved solute atoms in solution. Tempering will cause the dissolved alloying elements to precipitate, or in the case of quenched steels, improve impact strength and ductile properties.


          


          Surface treatment


          


          Plating


          Electroplating is a common surface-treatment technique. It involves bonding a thin layer of another metal such as gold, silver, chromium or zinc to the surface of the product. It is used to reduce corrosion as well as to improve the product's aesthetic appearance.


          


          Thermal spray


          Thermal spraying techniques are another popular finishing option, and often have better high temperature properties than electroplated coatings.


          


          Case hardening


          Case hardening is a process in which an alloying element, most commonly carbon or nitrogen, diffuses into the surface of a monolithic metal. The resulting interstitial solid solution is harder than the base material, which improves wear resistance without sacrificing toughness.


          


          Electrical and electronic engineering


          Metallurgy is also applied to electrical and electronic materials where metals such as aluminium, copper, tin, silver, and gold are used in power lines, wires, printed circuit boards and integrated circuits.


          


          Metallurgical techniques
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          Metallurgists study the microscopic and macroscopic properties using metallography, a technique invented by Henry Clifton Sorby. In metallography, an alloy of interest is ground flat and polished to a mirror finish. The sample can then be etched to reveal the microstructure and macrostructure of the metal. A metallurgist can then examine the sample with an optical or electron microscope and learn a great deal about the sample's composition, mechanical properties, and processing history.


          Crystallography, often using diffraction of x-rays or electrons, is another valuable tool available to the modern metallurgist. Crystallography allow the identification of unknown materials and reveals the crystal structure of the sample. Quantitative crystallography can be used to calculate the amount of phases present as well as the degree of strain to which a sample has been subjected.


          The physical properties of metals can be quantified by mechanical testing. Typical tests include tensile strength, compressive strength, hardness, impact toughness, fatigue and creep life.
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          Metamorphic rock is the result of the transformation of a pre-existing rock type, the protolith, in a process called metamorphism, which means "change in form ".The protolith is subjected to heat and pressure (temperatures greater than 150 to 200 C and pressures of 1500 bars) causing profound physical and/or chemical change. The protolith may be sedimentary rock, igneous rock or another older metamorphic rock. Metamorphic rocks make up a large part of the Earth's crust and are classified by texture and by chemical and mineral assemblage ( metamorphic facies). They may be formed simply by being deep beneath the Earth's surface, subjected to high temperatures and the great pressure of the rock layers above. They can be formed by tectonic processes such as continental collisions which cause horizontal pressure, friction and distortion. They are also formed when rock is heated up by the intrusion of hot molten rock called magma from the Earth's interior.


          



          The study of metamorphic rocks (now exposed at the Earth's surface following erosion and uplift) provides us with very valuable information about the temperatures and pressures that occur at great depths within the Earth's crust.


          Some examples of metamorphic rocks are gneiss, slate, marble and schist.


          


          Metamorphic minerals


          Metamorphic minerals are those that form only at the high temperatures and pressures associated with the process of metamorphism. These minerals, known as index minerals, include sillimanite, kyanite, staurolite, andalusite, and some garnet.


          Other minerals, such as olivines, pyroxenes, amphiboles, micas, feldspars, and quartz, may be found in metamorphic rocks, but are not necessarily the result of the process of metamorphism. These minerals formed during the crystallization of igneous rocks. They are stable at high temperatures and pressures and may remain chemically unchanged during the metamorphic process. However, all minerals are stable only within certain limits, and the presence of some minerals in metamorphic rocks indicates the approximate temperatures and pressures at which they were formed.


          The change in the particle size of the rock during the process of metamorphism is called recrystallization. For instance, the small calcite crystals in the sedimentary rock limestone change into larger crystals in the metamorphic rock marble, or in metamorphosed sandstone, recrystallisation of the original quartz sand grains results in very compact quartzite, in which the often larger quartz crystals are interlocked. Both high temperatures and pressures contribute to recrystallization. High temperatures allow the atoms and ions in solid crystals to migrate, thus reorganizing the crystals, while high pressures cause solution of the crystals within the rock at their point of contact.


          


          Foliation
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          The layering within metamorphic rocks is called foliation (derived from the Latin word folia, meaning "leaves"), and it occurs when a rock is being compressed from one direction to a recrystallizing rock. This causes the platy or elongated crystals of minerals, such as mica and chlorite, to grow with their long axes perpendicular to the direction of the force. This results in a banded, or foliated, rock, with the bands showing the colors of the minerals that formed them.


          Textures are separated into foliated and non-foliated categories. Foliated rock is a product of differential stress that deforms the rock in one plane, sometimes creating a plane of cleavage: for example, slate is a foliated metamorphic rock, originating from shale. Non-foliated rock does not have planar patterns of stress.


          Rocks that were subjected to uniform pressure from all sides, or those which lack minerals with distinctive growth habits, will not be foliated. Slate is an example of a very fine-grained, foliated metamorphic rock, while phyllite is coarse, schist coarser, and gneiss very coarse-grained. Marble is generally not foliated, which allows its use as a material for sculpture and architecture.


          Another important mechanism of metamorphism is that of chemical reactions that occur between minerals without them melting. In the process atoms are exchanged between the minerals, and thus new minerals are formed. Many complex high-temperature reactions may take place, and each mineral assemblage produced provides us with a clue as to the temperatures and pressures at the time of metamorphism.


          Metasomatism is the drastic change in the bulk chemical composition of a rock that often occurs during the processes of metamorphism. It is due to the introduction of chemicals from other surrounding rocks. Water may transport these chemicals rapidly over great distances. Because of the role played by water, metamorphic rocks generally contain many elements that were absent from the original rock, and lack some which were originally present. Still, the introduction of new chemicals is not necessary for recrystallization to occur.


          


          Types of metamorphism


          


          Contact metamorphism
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          Contact metamorphism is the name given to the changes that take place when magma is injected into the surrounding solid rock (country rock). The changes that occur are greatest wherever the magma comes into contact with the rock because the temperatures are highest at this boundary and decrease with distance from it. Around the igneous rock that forms from the cooling magma is a metamorphosed zone called a contact metamorphism aureole. Aureoles may show all degrees of metamorphism from the contact area to unmetamorphosed (unchanged) country rock some distance away. The formation of important ore minerals may occur by the process of metasomatism at or near the contact zone.


          When a rock is contact altered by an igneous intrusion it very frequently becomes more indurated, and more coarsely crystalline. Many altered rocks of this type were formerly called hornstones, and the term hornfels is often used by geologists to signify those fine grained, compact, non-foliated products of contact metamorphism. A shale may become a dark argillaceous hornfels, full of tiny plates of brownish biotite; a marl or impure limestone may change to a grey, yellow or greenish lime-silicate-hornfels or siliceous marble, tough and splintery, with abundant augite, garnet, wollastonite and other minerals in which calcite is an important component. A diabase or andesite may become a diabase hornfels or andesite hornfels with development of new hornblende and biotite and a partial recrystallization of the original feldspar. Chert or flint may become a finely crystalline quartz rock; sandstones lose their clastic structure and are converted into a mosaic of small close-fitting grains of quartz in a metamorphic rock called quartzite.


          If the rock was originally banded or foliated (as, for example, a laminated sandstone or a foliated calc- schist) this character may not be obliterated, and a banded hornfels is the product; fossils even may have their shapes preserved, though entirely recrystallized, and in many contact-altered lavas the vesicles are still visible, though their contents have usually entered into new combinations to form minerals which were not originally present. The minute structures, however, disappear, often completely, if the thermal alteration is very profound; thus small grains of quartz in a shale are lost or blend with the surrounding particles of clay, and the fine ground-mass of lavas is entirely reconstructed.


          By recrystallization in this manner peculiar rocks of very distinct types are often produced. Thus shales may pass into cordierite rocks, or may show large crystals of andalusite (and chiastolite), staurolite, garnet, kyanite and sillimanite, all derived from the aluminous content of the original shale. A considerable amount of mica (both muscovite and biotite) is often simultaneously formed, and the resulting product has a close resemblance to many kinds of schist. Limestones, if pure, are often turned into coarsely crystalline marbles; but if there was an admixture of clay or sand in the original rock such minerals as garnet, epidote, idocrase, wollastonite, will be present. Sandstones when greatly heated may change into coarse quartzites composed of large clear grains of quartz. These more intense stages of alteration are not so commonly seen in igneous rocks, because their minerals, being formed at high temperatures, are not so easily transformed or recrystallized.


          In a few cases rocks are fused and in the dark glassy product minute crystals of spinel, sillimanite and cordierite may separate out. Shales are occasionally thus altered by basalt dikes, and feldspathic sandstones may be completely vitrified. Similar changes may be induced in shales by the burning of coal seams or even by an ordinary furnace.


          There is also a tendency for metasomatism between the igneous magma and sedimentary country rock, whereby the chemicals in each are exchanged or introduced into the other. Granites may absorb fragments of shale or pieces of basalt. In that case hybrid rocks called skarn arise which have not the characters of normal igneous or sedimentary rocks. Sometimes an invading granite magma permeates the rocks around, filling their joints and planes of bedding, etc., with threads of quartz and feldspar. This is very exceptional but instances of it are known and it may take place on a large scale.


          


          Regional metamorphism


          Regional metamorphism is the name given to changes in great masses of rock over a wide area. Rocks can be metamorphosed simply by being at great depths below the Earth's surface, subjected to high temperatures and the great pressure caused by the immense weight of the rock layers above. Much of the lower continental crust is metamorphic, except for recent igneous intrusions. Horizontal tectonic movements such as the collision of continents create orogenic belts, and cause high temperatures, pressures and deformation in the rocks along these belts. If the metamorphosed rocks are later uplifted and exposed by erosion, they may occur in long belts or other large areas at the surface. The process of metamorphism may have destroyed the original features that could have revealed the rock's previous history. Recrystallization of the rock will destroy the textures and fossils present in sedimentary rocks. Metasomatism will change the original composition.


          Regional metamorphism tends to make the rock more indurated and at the same time to give it a foliated, shistose or gneissic texture, consisting of a planar arrangement of the minerals, so that platy or prismatic minerals like mica and hornblende have their longest axes arranged parallel to one another. For that reason many of these rocks split readily in one direction along mica-bearing zones ( schists). In gneisses, minerals also tend to be segregated into bands; thus there are seams of quartz and of mica in a mica schist, very thin, but consisting essentially of one mineral. Along the mineral layers composed of soft or fissile minerals the rocks will split most readily, and the freshly split specimens will appear to be faced or coated with this mineral; for example, a piece of mica schist looked at facewise might be supposed to consist entirely of shining scales of mica. On the edge of the specimens, however, the white folia of granular quartz will be visible. In gneisses these alternating folia are sometimes thicker and less regular than in schists, but most importantly less micaceous; they may be lenticular, dying out rapidly. Gneisses also, as a rule, contain more feldspar than schists do, and they are tougher and less fissile. Contortion or crumbling of the foliation is by no means uncommon, and then the splitting faces are undulose or puckered. Schistosity and gneissic banding (the two main types of foliation) are formed by directed pressure at elevated temperature, and to interstitial movement, or internal flow arranging the mineral particles while they are crystallizing in that directed pressure field.


          Rocks which were originally sedimentary and rocks which were undoubtedly igneous are converted into schists and gneisses, and if originally of similar composition they may be very difficult to distinguish from one another if the metamorphism has been great. A quartz-porphyry, for example, and a fine feldspathic sandstone, may both the converted into a grey or pink mica-schist.


          


          Metamorphic rock textures


          The five basic metamorphic textures with typical rock types are:


          
            	Slaty: slate and phyllite; the foliation is called 'slaty cleavage'


            	Schistose: schist; the foliation is called 'schistosity'


            	Gneissose: gneiss; the foliation is called 'gneissosity'


            	Granoblastic: granulite, some marbles and quartzite


            	Hornfelsic: hornfels and skarn
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              Photo of a part of the sky during a meteor shower over an extended exposure time. The meteors may have actually occurred several seconds to several minutes apart.
            

          


          A meteoroid is a small sand to boulder-sized particle of debris in the Solar system. The visible path of a meteoroid that enters Earth's (or another body's) atmosphere is a meteor, commonly called a "shooting star" or "falling star". Many meteors are part of a meteor shower. The root word meteor comes from the Greek meteōros, meaning high in the air.


          


          Meteoroid
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          Larger than a meteoroid, the object is an asteroid; smaller than that, it is interplanetary dust. The current official definition of a meteoroid from the International Astronomical Union is "A solid object moving in interplanetary space, of a size considerably smaller than an asteroid and considerably larger than an atom." The Royal Astronomical Society has proposed a new definition where a meteoroid is between 100 m and 10 m across. The NEO definition includes larger objects, up to 50 m in diameter, to this category.


          The composition of meteoroids can be determined as they pass through Earth's atmosphere from their trajectory and the light spectra of the resulting meteor. Their effects on radio signals also yield information, especially useful for daytime meteors which are otherwise very difficult to observe. From these trajectory measurements, meteoroids have been found to have many different orbits, some clustering in streams (see Meteor showers) often associated with a parent Comet, others apparently sporadic. The light spectra, combined with trajectory and light curve measurements, has yielded various compositions and densities, ranging from fragile snowball-like objects with density about a quarter that of ice, to nickel-iron rich dense rocks. Almost all meteoroids never hit the Earth; they remain in their orbits. A very few meteoroids have hit the Earth's atmosphere, causing a meteor, but then passed out again: these are termed Earth-grazing fireballs.


          


          Meteor


          
            [image: Comet 17P/Holmes and Geminid]

            
              Comet 17P/Holmes and Geminid
            

          


          A meteor is the visible event that occurs when a meteoroid or asteroid enters Earth's atmosphere and becomes brightly visible. For bodies with a size scale larger than the atmospheric mean free path (10 cm to several metres) the visibility is due to the heat produced by the ram pressure (not friction, as is commonly assumed) of atmospheric entry. Since the majority of meteors are from small sand-grain size meteoroid bodies, most visible signatures are caused by electron relaxation following the individual collisions between vaporized meteor atoms and atmospheric constituents. The meteor is simply the visible event rather than an object itself.


          


          Fireball


          A fireball is brighter than a usual meteor. The International Astronomical Union defines a fireball as "a meteor brighter than any of the planets" ( magnitude -4 or greater). The International Meteor Organization (an amateur organization that studies meteors) has a more rigid definition. It defines a fireball as a meteor that would have a magnitude of -3 or brighter if seen at zenith. This definition corrects for the greater distance between an observer and a meteor near the horizon. For example, a meteor of magnitude -1 at 5 degrees above the horizon would be classified as a fireball because if the observer had been directly below the meteor it would have appeared as magnitude -6.


          


          Bolide


          The word bolide comes from the Greek , (bolis) which can mean a missile or to flash. The IAU has no official definition of bolide and generally considers the term synonymous with fireball. The term is more often used among geologists than astronomers where it means a very large impactor. For example, the USGS uses the term to mean a generic large crater forming projectile "to imply that we do not know the precise nature of the impacting body ... whether it is a rocky or metallic asteroid, or an icy comet, for example". Astronomers tend to use the term to mean an exceptionally bright fireball, particularly one that explodes (sometimes called a detonating fireball).


          


          Meteorite


          A meteorite is a portion of a meteoroid or asteroid that survives its passage through the atmosphere and impact with the ground without being destroyed. Meteorites are sometimes, but not always, found in association with hypervelocity impact craters; during energetic collisions, the entire impactor may be vaporized, leaving no meteorites.


          


          Tektite
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              Two tektites
            

          


          Molten terrestrial material "splashed" from a crater can cool and solidify into an object known as a tektite. These are often mistaken for meteorites.


          


          Meteoric dust


          Most meteoroids are destroyed when they enter the atmosphere. The left-over debris is called meteoric dust or just meteor dust. Meteor dust particles can persist in the atmosphere for up to several months. These particles might affect climate, both by scattering electromagnetic radiation and by catalyzing chemical reactions in the upper atmosphere.


          


          Ionization trails


          During the entry of a meteoroid or asteroid into the upper atmosphere, an ionization trail is created, where the molecules in the upper atmosphere are ionized by the passage of the meteor. Such ionization trails can last up to 45 minutes at a time. Small, sand-grain sized meteoroids are entering the atmosphere constantly, essentially every few seconds in a given region, and thus ionization trails can be found in the upper atmosphere more or less continuously. When radio waves are bounced off these trails, it is called meteor burst communications.


          Meteor radars can measure atmospheric density and winds by measuring the decay rate and Doppler shift of a meteor trail.


          


          Sound


          Numerous people have over the years reported sounds being heard while bright meteors flared overhead. This would seem impossible, given the relatively slow speed of sound. Any sound generated by a meteor in the upper atmosphere, such as a sonic boom, should not be heard until many seconds after the meteor disappeared. However, in certain instances, for example during the Leonid meteor shower of 2001, several people reported sounds described as "crackling", "swishing", or "hissing" occurring at the same instant as a meteor flare. Similar sounds have also been reported during intense displays of Earth's auroras.


          Many investigators believe the sounds to be imaginary... essentially sound effects added by the mind to go along with a light show. However, the persistence and consistency of the reports have caused others to wonder. And sound recordings made under controlled conditions in Mongolia in 1998 by a team lead by Slaven Garaj, a physicist at the Swiss Federal Institute of Technology at Lausanne, support the contention that the sounds are real.


          How these sounds could be generated, assuming they are in fact real, remains something of a mystery. It has been hypothesized that the turbulent ionized wake of a meteor interacts with the magnetic field of the Earth, generating pulses of radio waves. As the trail dissipates, megawatts of electromagnetic energy could be released, with a peak in the power spectrum at audio frequencies. Physical vibrations induced by the electromagnetic impulses would then be heard if they are powerful enough to make grasses, plants, eyeglass frames, and other conductive materials vibrate. This proposed mechanism, although proven to be plausible by laboratory work, remains unsupported by corresponding measurements in the field.


          


          Formation


          Many meteoroids are formed by impacts between asteroids though many are also left in trails behind comets that form meteor showers and many members of those trails are eventually scattered into other orbits forming random meteors too. Other sources of meteors are known to have come from impacts on the Moon, or Mars as some meteorites from them have been identified. See Lunar meteorites and Mars meteorites.


          


          Orbit


          Meteoroids and asteroids orbit around the Sun, in greatly differing orbits. Some of these objects orbit together in streams; these are probably comet remnants that would form a meteor shower. Other meteoroids are not associated with any stream clustering (although there must also be meteoroids clustered in orbits which do not intercept Earth's or any other planet). The fastest objects travel at roughly 42 kilometers per second (26 miles per second) through space in the vicinity of Earth's orbit. Together with the Earth's orbital motion of 29 km/s (18 miles per second), collision speeds can reach 71 km/s (44 miles per second) during head-on collisions. This would only occur if the meteor were in a retrograde orbit. Meteors have roughly a fifty percent chance of a daylight (or near daylight) collision with the Earth as the Earth orbits in the direction of roughly west at noon. Most meteors are however, observed at night as low light conditions allow fainter meteors to be observed. Meteors are usually seen when they are 60 to 120 km (40 to 75 miles) above the ground.


          A number of specific meteors have been observed, largely by members of the public and largely by accident, but with enough detail that orbits of the incoming meteors or meteorites have been calculated. All of them came from orbits from the vicinity of the Asteroid Belt.


          Perhaps the best-known meteor/meteorite fall is the Peekskill Meteorite which was filmed on October 9, 1992 by at least 16 independent videographers.


          Eyewitness accounts indicate that the fireball entry of the Peekskill meteorite started over West Virginia at 23:48 UT (1 min). The fireball, which traveled in a northeasterly direction had a pronounced greenish colour, and attained an estimated peak visual magnitude of -13. During a luminous flight time that exceeded 40 seconds the fireball covered a ground path of some 700 to 800 km.


          One meteorite recovered at Peekskill, N.Y., for which the event and object gained its name, (at 41.28 deg. N, 81.92 deg. W) had a mass of 12.4 kg (27 lb) and was subsequently identified as an H6 monomict breccia meteorite. The video record suggests that the Peekskill meteorite probably had several companions over a wide area especially in the harsh terrain in the vicinity of Peekskill.


          


          Spacecraft damage


          Even very small meteoroids can damage spacecraft. The Hubble Space Telescope for example, has about 572 tiny craters and chipped areas.
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          Meteorology (from Greek: έ, metōron, "high in the sky"; and ό, lgos, "knowledge") is the interdisciplinary scientific study of the atmosphere that focuses on weather processes and forecasting (in contrast with climatology). Meteorological phenomena are observable weather events which illuminate and are explained by the science of meteorology. Those events are bound by the variables that exist in Earth's atmosphere. They are temperature, pressure, water vapor, and the gradients and interactions of each variable, and how they change in time. The majority of Earth's observed weather is located in the troposphere.


          Meteorology, climatology, atmospheric physics, and atmospheric chemistry are sub-disciplines of the atmospheric sciences. Meteorology and hydrology compose the interdisciplinary field of hydrometeorology.


          Interactions between Earth's atmosphere and the oceans are part of coupled ocean-atmosphere studies. Meteorology has application in many diverse fields such as the military, energy production, transport, agriculture and construction.


          


          Sub-classifications


          In the study of the atmosphere, meteorology can be divided into distinct areas of emphasis depending on the temporal scope and spatial scope of interest. At one extreme of this scale is climatology. In the timescales of hours to days, meteorology separates into micro-, meso-, and synoptic scale meteorology. Respectively, the geospatial size of each of these three scales relates directly with the appropriate timescale.


          Other subclassifications are available based on the need by humans, or by the unique, local or broad effects that are studied within that sub-class.


          
            	Boundary layer meteorology

          


          Boundary layer meteorology is the study of processes in the air layer directly above Earth's surface, known as the atmospheric boundary layer (ABL) or peplosphere. The effects of the surface  heating, cooling, and friction  cause turbulent mixing within the air layer. Significant fluxes of heat, matter, or momentum on time scales of less than a day are advected by turbulent motions. Boundary layer meteorology includes the study of all types of surface-atmosphere boundary, including ocean, lake, urban land and non-urban land.


          
            	Mesoscale meteorology

          


          Mesoscale meteorology is the study of atmospheric phenomena that has horizontal scales ranging from microscale limits to synoptic scale limits and a vertical scale that starts at the Earth's surface and includes the atmospheric boundary layer, troposphere, tropopause, and the lower section of the stratosphere. Mesoscale timescales last from less than a day to the lifetime of the event, which in some cases can be weeks. The events typically of interest are thunderstorms, squall lines, fronts, precipitation bands in tropical and extratropical cyclones, and topographically generated weather systems such as mountain waves and sea and land breezes.


          
            [image: NOAA: Synoptic scale weather analysis.]

            
              NOAA: Synoptic scale weather analysis.
            

          


          
            	Synoptic scale

          


          Synoptic scale meteorology is generally large area dynamics referred to in horizontal coordinates and with respect to time. The phenomena typically described by synoptic meteorology include events like extratropical cyclones, baroclinic troughs and ridges, frontal zones, and to some extent jets. All of these are typically given on weather maps for a specific time. The minimum horizontal scale of synoptic phenomena are limited to the spacing between surface observation stations.


          
            [image: Annual mean sea surface temperatures.]

            
              Annual mean sea surface temperatures.
            

          


          
            	Global scale

          


          Global scale meteorology is study of weather patterns related to the transport of heat from the tropics to the poles. Also, very large scale oscillations are of importance. Those oscillations have time periods typically longer than a full annual seasonal cycle, such as ENSO, PDO, MJO, etc. Global scale pushes the thresholds of the perception of meteorology into climatology. The traditional definition of climate is pushed in to larger timescales with the further understanding of how the global oscillations cause both climate and weather disturbances in the synoptic and mesoscale timescales.


          Numerical Weather Prediction is a main focus in understanding air-sea interaction, tropical meteorology, atmospheric predictability, and tropospheric/stratospheric processes.. Currently (2007) Naval Research Laboratory in Monterey produces the atmospheric model called NOGAPS, a global scale atmospheric model, this model is run operationally at Fleet Numerical Meteorology and Oceanography Centre. There are several other global atmospheric models.


          
            	Dynamic meteorology

          


          Dynamic meteorology generally focuses on the physics of the atmosphere. The idea of air parcel is used to define the smallest element of the atmosphere, while ignoring the discrete molecular and chemical nature of the atmosphere. An air parcel is defined as a point in the fluid continuum of the atmosphere. The fundamental laws of fluid dynamics, thermodynamics, and motion are used to study the atmosphere. The physical quantities that characterize the state of the atmosphere are temperature, density, pressure, etc. These variables have unique values in the continuum.


          
            	Aviation meteorology

          


          Aviation meteorology deals with the impact of weather on air traffic management. It is important for air crews to understand the implications of weather on their flight plan as well as their aircraft, as noted by the Aeronautical Information Manual:


          
            The effects of ice on aircraft are cumulative-thrust is reduced, drag increases, lift lessens, and weight increases. The results are a decrease in stall speed and a deterioration of aircraft performance. In extreme cases, 2 to 3 inches of ice can form on the leading edge of the airfoil in less than 5 minutes. It takes but 1/2 inch of ice to reduce the lifting power of some aircraft by 50 percent and increases the frictional drag by an equal percentage.

          


          
            	Agricultural meteorology

          


          Meteorologists, soil scientists, agricultural hydrologists, and agronomists are persons concerned with studying the effects of weather and climate on plant distribution, crop yield, water-use efficiency, phenology of plant and animal development, and the energy balance of managed and natural ecosystems. Conversely, they are interested in the role of vegetation on climate and weather.


          
            	Hydrometeorology

          


          Hydrometeorology is the branch of meteorology that deals with the hydrologic cycle, the water budget, and the rainfall statistics of storms. A hydrometeorologist prepares and issues forecasts of accumulating (quantitative) precipitation, heavy rain, heavy snow, and highlights areas with the potential for flash flooding. Typically the range of knowledge that is required overlaps with climatology, mesoscale and synoptic meteorology, and other geosciences.


          


          History


          


          Observation networks and weather forecasting


          The arrival of the electrical telegraph in 1837 afforded, for the first time, a practical method for quickly gathering surface weather observations from a wide area. This data could be used to produce maps of the state of the atmosphere for a region near the Earth's surface and to study how these states evolved through time. To make frequent weather forecasts based on these data required a reliable network of observations, but it was not until 1849 that the Smithsonian Institution began to establish an observation network across the United States under the leadership of Joseph Henry . Similar observation networks were established in Europe at this time. In 1854, the United Kingdom government appointed Robert FitzRoy to the new office of Meteorological Statist to the Board of Trade with the role of gathering weather observations at sea. FitzRoy's office became the United Kingdom Meteorological Office in 1854, the first national meteorological service in the world. The first daily weather forecasts made by FitzRoy's Office were published in The Times newspaper in 1860. The following year a system was introduced of hoisting storm warning cones at principal ports when a gale was expected.


          Over the next 50 years many countries established national meteorological services: Finnish Meteorological Central Office (1881) was formed from part of Magnetic Observatory of Helsinki University; India Meteorological Department (1889) established following tropical cyclone and monsoon related famines in the previous decades; United States Weather Bureau (1890) was established under the United States Department of Agriculture; Australian Bureau of Meteorology (1905) established by a Meteorology Act to unify existing state meteorological services.


          


          Coriolis effect


          Understanding the kinematics of how exactly the rotation of the Earth affects airflow was partial at first. Late in the 19th century the full extent of the large scale interaction of pressure gradient force and deflecting force that in the end causes air masses to move along isobars was understood. Early in the 20th century this deflecting force was named the Coriolis effect after Gaspard-Gustave Coriolis, who had published in 1835 on the energy yield of machines with rotating parts, such as waterwheels. In 1856, William Ferrel proposed the existence of a circulation cell in the mid-latitudes with air being deflected by the Coriolis force to create the prevailing westerly winds.


          


          Numerical weather prediction
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          In 1904, Norwegian scientist Vilhelm Bjerknes first postulated that prognostication of the weather is possible from calculations based upon natural laws.


          Early in the 20th century, advances in the understanding of atmospheric physics led to the foundation of modern numerical weather prediction. In 1922, Lewis Fry Richardson published "Weather prediction by numerical process," which described how small terms in the fluid dynamics equations governing atmospheric flow could be neglected to allow numerical solutions to be found. However, the sheer number of calculations required was too large to be completed without the use of computers.


          At this time in Norway a group of meteorologists led by Vilhelm Bjerknes developed the model that explains the generation, intensification and ultimate decay (the life cycle) of mid-latitude cyclones, introducing the idea of fronts, that is, sharply defined boundaries between air masses. The group included Carl-Gustaf Rossby (who was the first to explain the large scale atmospheric flow in terms of fluid dynamics), Tor Bergeron (who first determined the mechanism by which rain forms) and Jacob Bjerknes.


          Starting in the 1950s, numerical experiments with computers became feasible. The first weather forecasts derived this way used barotropic (that means, single-vertical-level) models, and could successfully predict the large-scale movement of midlatitude Rossby waves, that is, the pattern of atmospheric lows and highs.


          In the 1960s, the chaotic nature of the atmosphere was first observed and understood by Edward Lorenz, founding the field of chaos theory. These advances have led to the current use of ensemble forecasting in most major forecasting centers, to take into account uncertainty arising from the chaotic nature of the atmosphere.


          


          Equipment
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          Generally speaking, each science has its own unique sets of laboratory equipment. However, meteorology is a science which does not use much lab equipment but relies more on field-mode observation equipment. In some aspects this can make simple observations slide on the erroneous side.


          In science, an observation, or observable, is an abstract idea that can be measured and data can be taken. In the atmosphere, there are many things or qualities of the atmosphere that can be measured. Rain, which can be observed, or seen anywhere and anytime was one of the first ones to be measured historically. Also, two other accurately measured qualities are wind and humidity. Neither of these can be seen but can be felt. The devices to measure these three sprang up in the mid-15th century and were respectively the rain gauge, the anemometer, and the hygrometer.


          Sets of surface measurements are important data to meteorologists. They give a snapshot of a variety of weather conditions at one single location and are usually at a weather station, a ship or a weather buoy. The measurements taken at a weather station can include any number of atmospheric observables. Usually, temperature, pressure, wind measurements, and humidity are the variables that are measured by a thermometer, barometer, anemometer, and hygrometer, respectively.


          Upper air data are of crucial importance for weather forecasting. The most widely used technique is launches of radiosondes. Supplementing the radiosondes a network of aircraft collection is organized by the World Meteorological Organization.


          Remote sensing, as used in meteorology, is the concept of collecting data from remote weather events and subsequently producing weather information. The common types of remote sensing are Radar, Lidar, and satellites (or photogrammetry). Each collects data about the atmosphere from a remote location and, usually, stores the data where the instrument is located. RADAR and LIDAR are not passive because both use EM radiation to illuminate a specific portion of the atmosphere.


          The 1960 launch of the first successful weather satellite, TIROS-1, marked the beginning of the age where weather information became available globally. Weather satellites along with more general-purpose Earth-observing satellites circling the earth at various altitudes have become an indispensable tool for studying a wide range of phenomena from forest fires to El Nio.


          In recent years, climate models have been developed that feature a resolution comparable to older weather prediction models. These climate models are used to investigate long-term climate shifts, such as what effects might be caused by human emission of greenhouse gases.


          


          Weather forecasting
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          Weather forecasting is the application of science and technology to predict the state of the atmosphere for a future time and a given location. Human beings have attempted to predict the weather informally for millennia, and formally since at least the nineteenth century. Weather forecasts are made by collecting quantitative data about the current state of the atmosphere and using scientific understanding of atmospheric processes to project how the atmosphere will evolve.


          Once an all human endeavor based mainly upon changes in barometric pressure, current weather conditions, and sky condition, forecast models are now used to determine future conditions. Human input is still required to pick the best possible forecast model to base the forecast upon, which involves pattern recognition skills, teleconnections, knowledge of model performance, and knowledge of model biases. The chaotic nature of the atmosphere, the massive computational power required to solve the equations that describe the atmosphere, error involved in measuring the initial conditions, and an incomplete understanding of atmospheric processes mean that forecasts become less accurate as the difference in current time and the time for which the forecast is being made (the range of the forecast) increases. The use of ensembles and model consensus help narrow the error and pick the most likely outcome.


          There are a variety of end users to weather forecasts. Weather warnings are important forecasts because they are used to protect life and property. Forecasts based on temperature and precipitation are important to agriculture, and therefore to commodity traders within stock markets. Temperature forecasts are used by utility companies to estimate demand over coming days. On an everyday basis, people use weather forecasts to determine what to wear on a given day. Since outdoor activities are severely curtailed by heavy rain, snow and the wind chill, forecasts can be used to plan activities around these events, and to plan ahead and survive them.
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          A meteor shower, some of which are known as a "meteor storm", "meteor outburst", or "shooting star", is a celestial event where a group of meteors are observed to radiate from one point in the sky. These meteors are small fragments of cosmic debris entering Earth's atmosphere at extremely high speed. They vaporize due to friction with the air, leaving a streak of light that very quickly disappears. For bodies with a size scale larger than the atmospheric mean free path (10 cm to several metres) this visible light is due to the heat produced by the ram pressure (not friction, as is commonly assumed) of atmospheric entry . Most of the small fragments of cosmic debris are smaller than a grain of sand, so almost all fragments disintegrate and never hit the earth's surface. Fragments which do contact Earth's surface are called meteorites.


          


          The causes of meteor showers
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          A meteor shower is the result of an interaction between a planet (Earth in our case) and a comet. Comets are like "dirty snowballs" made up of ice and rock, orbiting the Sun. Each time a comet swings by the Sun in its orbit, some of its ice melts and it sheds a large amount of debris. As the debris streams from the comet, it forms the comet's visible tail. The solid pieces of debris are a form of meteoroid. The meteoroids spread out along the entire orbit of the comet to form a meteoroid "stream". As the Earth orbits the Sun, its orbit sometimes takes us through a meteoroid stream and a meteor shower ensues. The meteoroids encounter Earth's atmosphere at high speed. As the meteoroids streak through the atmosphere, ram pressure causes the particles to burn and incandesce, forming meteors. When the meteoroid stream is particularly dense, we occasionally see a spectacular "meteor storm." The comets that spawn most known meteor showers have been identified.


          Irish astronomer George Johnstone Stoney (1826-1911), collaborating with British astronomer Arthur Matthew Weld Downing (1850-1917), and independently Adolf Berberich of the Knigliches Astronomisches Rechen Institut (Royal Astronomical Computation Institute) in Berlin, Germany, have offered apparently the first idea of a meteoroid stream or trail in the 1890s, when they calculated how meteroids, once freed from the comet and traveling at low speeds relative to the comet, would drift mostly in front of or behind the comet after completing one orbit. The effect is simple orbital mechanics - the material drifts only a little laterally away from the comet while drifting ahead or behind the comet because some particles make a wider orbit than others. These dust trails are sometimes observed in comet images taken at mid infrared wavelengths (heat radiation), where dust particles from the previous return to the Sun are spread along the orbit of the comet (see figures).


          The gravitational pull of the planets determines where the dust trail would pass by Earth orbit, much like a gardener directing a hose to water a distant plant. Most years, those trails would miss the Earth altogether, but in some years the Earth is showered by meteoroids.


          In 1985, E. D. Kondrat'eva and E. A. Reznikov of Kazan State University first correctly identified the years when dust was released responsible for several past Leonid meteor storms. In anticipation of the 1999 Leonid storm, Robert H. McNaught and David Asher, and Esko Lyytinen of Finland, were first to apply this method in the West. Peter Jenniskens has published predictions for future dust trail encounters, resulting in a "meteor storm" or "meteor outburst", for the next 50 years.


          Over longer periods of time, the dust trails can evolve in complicated ways. One effect is that the orbits of some repeating comets, and meteoroids leaving them, are in resonant orbits with Jupiter or one of the other large planets - so many revolutions of one will equal another number of revolutions of the other. So over time since Jupiter will have the same relative position intermittently and it will tend to pull meteoroids into keeping that relative position. This creates a shower component called a "filament".


          A second effect is a close encounter with a planet. When the meteoroids pass by Earth, some are accelerated (making wider orbits), others are decelerated (making shorter orbits), resulting in gaps in the dust trail in the next return (like opening a curtain, with grains piling up at the beginning and end of the gap). Also, Jupiter's perturbation can change sections of the dust trail dramatically, especially for short period comets, when the grains approach the big planet at their furthest point along the orbit around the Sun, moving most slowly. As a result, the trail has a clumping, a braiding or a tangling of crescents, of each individual release of material.


          The third effect is that of radiation pressure which will push less massive particles into orbits further from the sun - while more massive objects (responsible for bolides or fireballs) will tend to be affected less by radiation pressure. This makes some dust trail encounters rich in bright meteors, others rich in faint meteors. Over time, these effects disperse the meteoroids and create a broader stream. The meteors we see from these streams are part of annual showers, because Earth encounters those streams every year at much the same rate.


          When the meteoroids collide with other meteoroids in the zodiacal cloud, they lose their stream association and become part of the "sporadic meteors" background. Long since dispersed from any stream or trail, they form isolated meteors, not a part of any shower. These random meteors will not appear to come from the radiant of the main shower.


          


          Meteor showers originate from fixed points in the sky


          Because meteor shower particles are all traveling in parallel paths, and at the same velocity, they will all appear to an observer below to radiate away from a single point among the constellations. This radiant point is caused by the effect of perspective, similar to railroad tracks converging at a single vanishing point on the horizon when viewed from the middle of the tracks. Meteor showers are almost always named after the constellation from which the meteors appear to originate. This "fixed point" slowly moves across the sky during the night due to the Earth turning on its axis, the same reason the stars appear to slowly march across the sky. The radiant also moves slightly from night to night against the background stars (radiant drift) due to the Earth moving in its orbit around the sun. See "IMO" Meteor Shower Calendar 2007( International Meteor Organization) for maps of drifting "fixed points".


          


          Most famous meteor showers


          The most visible meteor shower in most years are the Perseids, which peak on August 12th of each year at over 1 meteor a minute.


          The most spectacular meteor shower is probably the Leonids, the King of Meteor Showers. Approximately every 33 years the Leonid shower produces a "meteor storm" with hundreds of thousands of meteors per hour. These Leonid storms gave birth to the term "meteor shower" since most meteor showers produce only a few meteors per hour, rarely producing as many as one meteor every 30 seconds. The last two massive Leonid storms were in 1933 and 1966. The anticipated storm of 1999 was much less spectacular. When the Leonid shower is not storming it is less active than the Perseids.


          


          Important meteor showers


          
            
              	Shower

              	time

              	parent object
            


            
              	Quadrantids

              	Early January

              	The same as the parent object of minor planet 2003 EH1, comets C/1490 Y1 and C/1385 U1
            


            
              	Lyrids

              	late April

              	Comet Thatcher
            


            
              	Pi Puppids

              	late April

              	Comet 26P/Grigg-Skjellerup
            


            
              	Eta Aquarids

              	early May

              	Comet 1P/Halley
            


            
              	Arietids

              	mid June

              	Comet 96P/Machholz, Marsden and Kracht comet groups comlex
            


            
              	June Bootids

              	late June

              	Comet 7P/Pons-Winnecke
            


            
              	Southern Delta Aquarids

              	late July

              	Comet 96P/Machholz, Marsden and Kracht comet groups comlex
            


            
              	Perseids

              	mid-August

              	Comet 109P/Swift-Tuttle
            


            
              	Draconids

              	early October

              	Comet 21P/Giacobini-Zinner
            


            
              	Orionids

              	late October

              	Comet 1P/Halley
            


            
              	Southern Taurids

              	early November

              	Comet 2P/Encke
            


            
              	Northern Taurids

              	mid-November

              	Minor planet 2004 TG10 and others
            


            
              	Leonids

              	mid-November

              	Comet 55P/Tempel-Tuttle
            


            
              	Geminids

              	mid-December

              	Minor planet 3200 Phaethon
            


            
              	Ursids

              	late December

              	Comet 8P/Tuttle
            

          


          


          Extraterrestrial meteor showers


          Any other solar system body with a reasonably transparent atmosphere can also have meteor showers. For instance, Mars is known to have meteor showers, although these are different from the ones seen on Earth because the different orbits of Mars and Earth intersect orbits of comets in different ways. Because of the similar air pressure at altitudes for meteors only the relatively slower motion because of increased distance from the sun should marginally decrease meteor brightness. On March 7, 2004, the panoramic camera on Mars Exploration Rover Spirit recorded a streak which is now believed to have been caused by a meteor from a Martian meteor shower associated with comet 114P/Wiseman-Skiff. A strong display from this shower is expected on December 20, 2007. Other showers speculated about are a "Lambda Geminid" shower associated with the Eta Aquarids of Earth (ie both associated with Comet 1P/Halley), a "Beta Canis Major" shower associated with Comet 13P/Olbers, and "Draconids" from 5335 Damocles.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Meteor_shower"
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              	Methane
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              	Other names

              	Marsh gas, firedamp
            


            
              	Identifiers
            


            
              	CAS number

              	[74-82-8]
            


            
              	SMILES

              	C
            


            
              	InChI

              	1/CH4/h1H4
            


            
              	Properties
            


            
              	Molecular formula

              	CH4
            


            
              	Molar mass

              	16.0425 g/mol
            


            
              	Appearance

              	Colorless gas
            


            
              	Density

              	0.717 kg/m3, gas
            


            
              	Melting point

              	
                -182.5C, 91K, -297F

              
            


            
              	Boiling point

              	
                -161.6C, 112K, -259F

              
            


            
              	Solubility in water

              	3.5 mg/100 mL (17 C)
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	Main hazards

              	Highly flammable (F+)
            


            
              	NFPA 704
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              	R-phrases

              	R12
            


            
              	S-phrases

              	(S2), S9, S16, S33
            


            
              	Flash point

              	-188 C
            


            
              	Related compounds
            


            
              	Related Alkanes

              	Ethane, propane
            


            
              	Related compounds

              	Methanol, chloromethane, formic acid, formaldehyde, silane
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox disclaimer and references
            

          


          Methane is a chemical compound with the molecular formula CH4. It is the simplest alkane, and the principal component of natural gas. Methane's bond angles are 109.5 degrees. Burning one molecule of methane in the presence of oxygen releases one molecule of CO2 (carbon dioxide) and two molecules of H2O:


          
            	CH4+ 2O2 CO2+ 2H2O

          


          Methane's relative abundance and clean burning process makes it a very attractive fuel. However, because it is a gas (at normal temperature and pressure; see STP), methane is difficult to transport from its source. In its natural gas form, it is generally transported in bulk by pipe or LNG carriers; few countries still transport it by truck. One of these countries is the USA.


          Methane is a relatively potent greenhouse gas with a high global warming potential of 72 (averaged over 20 years) or 25 (averaged over 100 years) . Methane in the atmosphere is eventually oxidized, producing carbon dioxide and water. As a result, methane in the atmosphere has a half life of seven years (every seven years, the amount of methane halves).


          The abundance of methane in the Earth's atmosphere in 1998 was 1745 parts per billion, up from 700 ppb in 1750. In the same time period, CO2 increased from 278 to 365 parts per million. The radiative forcing effect due to this increase in methane abundance is about one-third of that of the CO2 increase . In addition, there is a large, but unknown, amount of methane in methane clathrates in the ocean floors. Global warming could release this methane, which could cause a further sharp rise in global temperatures. Such releases of methane may have been a major factor in previous major extinction events. The Earth's crust also contains huge amounts of methane. Large amounts of methane are produced anaerobically by methanogenesis. Other sources include mud volcanoes which are connected with deep geological faults.


          


          Properties


          Methane is the major component of natural gas, about 97% by volume. At room temperature and standard pressure, methane is a colorless, odorless gas; the smell characteristic of natural gas is an artificial safety measure caused by the addition of an odorant, often methanethiol or ethanethiol. Methane has a boiling point of 161  C at a pressure of one atmosphere. As a gas it is flammable only over a narrow range of concentrations (515%) in air. Liquid methane does not burn unless subjected to high pressure (normally 45 atmospheres.)


          


          Potential health effects


          Methane is not toxic; however, it is highly flammable and may form explosive mixtures with air. Methane is violently reactive with oxidizers, halogens, and some halogen-containing compounds. Methane is also an asphyxiant and may displace oxygen in an enclosed space. Asphyxia may result if the oxygen concentration is reduced to below 19.5% by displacement. The concentrations at which flammable or explosive mixtures form are much lower than the concentration at which asphyxiation risk is significant. When structures are built on or near landfills, methane off-gas can penetrate the buildings' interiors and expose occupants to significant levels of methane. Some buildings have specially engineered recovery systems below their basements to actively capture such fugitive off-gas and vent it away from the building. An example of this type of system is in the Dakin Building, Brisbane, California.


          


          Reactions of methane


          Main reactions with methane are: combustion, steam reforming to syngas, and halogenation. In general, methane reactions are hard to control. Partial oxidation to methanol, for example, is difficult to achieve; the reaction typically progresses all the way to carbon dioxide and water.


          


          Combustion


          In the combustion of methane, several steps are involved:


          Methane is believed to form a formaldehyde (HCHO or H2CO). The formaldehyde gives a formyl radical (HCO), which then forms carbon monoxide (CO). The process is called oxidative pyrolysis:


          
            	CH4+ O2 CO + H2+ H2O

          


          Following oxidative pyrolysis, the H2 oxidizes, forming H2O, replenishing the active species, and releasing heat. This occurs very quickly, usually in significantly less than a millisecond.


          
            	2H2+ O22H2O

          


          Finally, the CO oxidizes, forming CO2 and releasing more heat. This process is generally slower than the other chemical steps, and typically requires a few to several milliseconds to occur.


          
            	2CO + O22CO2

          


          


          Hydrogen activation


          The strength of the carbon-hydrogen covalent bond in methane is among the strongest in all hydrocarbons, and thus its use as a chemical feedstock is limited. Despite the high activation barrier for breaking the CH bond, CH4 is still the principal starting material for manufacture of hydrogen in steam reforming. The search for catalysts which can facilitate CH bond activation in methane and other low alkanes is an area of research with considerable industrial significance.


          


          Reactions with halogens


          Methane reacts with all halogens given appropriate conditions, as follows:


          
            	CH4+ X2 CH3X + HX

          


          where X is a halogen: fluorine (F), chlorine (Cl), bromine (Br), or iodine (I). This mechanism for this process is called free radical halogenation.


          


          Uses


          


          Fuel


          Methane is important for electrical generation by burning it as a fuel in a gas turbine or steam boiler. Compared to other hydrocarbon fuels, burning methane produces less carbon dioxide for each unit of heat released. Also, methane's heat of combustion is about 802 kJ/mol, which is lower than any other hydrocarbon, but if a ratio is made with the molecular mass (16.0 g/mol) divided by the heat of combustion (902 kJ/mol) it is found that methane, being the simplest hydrocarbon, actually produces the most heat per unit mass than other complex hydrocarbons. In many cities, methane is piped into homes for domestic heating and cooking purposes. In this context it is usually known as natural gas, and is considered to have an energy content of 39 megajoules per cubic meter, or 1,000 BTU per standard cubic foot.


          Methane in the form of compressed natural gas is used as a fuel for vehicles, and is claimed to be more environmentally friendly than alternatives such as gasoline/petrol and diesel. Research is being conducted by NASA on methane's potential as a rocket fuel. One advantage of methane is that it is abundant in many parts of the solar system and it could potentially be harvested in situ, providing fuel for a return journey.


          


          Industrial uses


          Methane is used in industrial chemical processes and may be transported as a refrigerated liquid (liquefied natural gas, or LNG). While leaks from a refrigerated liquid container are initially heavier than air due to the increased density of the cold gas, the gas at ambient temperature is lighter than air. Gas pipelines distribute large amounts of natural gas, of which methane is the principal component.


          In the chemical industry, methane is the feedstock of choice for the production of hydrogen, methanol, acetic acid, and acetic anhydride. When used to produce any of these chemicals, methane is first converted to synthesis gas, a mixture of carbon monoxide and hydrogen, by steam reforming. In this process, methane and steam react on a nickel catalyst at high temperatures (7001100 C).


          
            	CH4 + H2O  CO + 3H2

          


          The ratio of carbon monoxide to hydrogen in synthesis gas can then be adjusted via the water gas shift reaction to the appropriate value for the intended purpose.


          
            	CO + H2O  CO2 + H2

          


          Less significant methane-derived chemicals include acetylene, prepared by passing methane through an electric arc, and the chloromethanes ( chloromethane, dichloromethane, chloroform, and carbon tetrachloride), produced by reacting methane with chlorine gas. However, the use of these chemicals is declining, acetylene as it is replaced by less costly substitutes, and the chloromethanes due to health and environmental concerns.


          Methane in Earth's atmosphere


          
            [image: Methane concentrations graph]

            
              Methane concentrations graph
            

          


          
            [image: Computer models showing the amount of methane (parts per million by volume) at the surface (top) and in the stratosphere (bottom).]

            
              Computer models showing the amount of methane (parts per million by volume) at the surface (top) and in the stratosphere (bottom).
            

          


          Early in the Earth's historyabout 3.5 billion years agothere was 1,000 times as much methane in the atmosphere as there is now. The earliest methane was released into the atmosphere by volcanic activity. During this time, Earth's earliest life appeared. These first, ancient bacteria added to the methane concentration by converting hydrogen and carbon dioxide into methane and water. Oxygen did not become a major part of the atmosphere until photosynthetic organisms evolved later in Earth's history. With no oxygen, methane stayed in the atmosphere longer and at higher concentrations than it does today.


          In present times, due to the increase in oxygen, the amount of methane has decreased. The average mole concentration of methane at the Earth's surface in 1998 was 1,745 ppb. Its concentration is higher in the northern hemisphere as most sources (both natural and human) are larger. The concentrations vary seasonally with a minimum in the late summer mainly due to removal by the hydroxyl radical.


          Methane is created near the surface, and it is carried into the stratosphere by rising air in the tropics. Uncontrolled build-up of methane in Earth's atmosphere is naturally checkedalthough human influence can upset this natural regulationby methane's reaction with hydroxyl radicals formed from singlet oxygen atoms and with water vapor.


          


          Methane as a greenhouse gas


          Methane in the Earth's atmosphere is an important greenhouse gas with a global warming potential of 25 over a 100-year period. This means that a methane emission will have 25 times the impact on temperature of a carbon dioxide emission of the same mass over the following 100 years. Methane has a large effect for a brief period (about 10 years), whereas carbon dioxide has a small effect for a long period (over 100 years). Because of this difference in effect and time period, the global warming potential of methane over a 20 year time period is 72. The Earth's methane concentration has increased by about 150% since 1750, and it accounts for 20% of the total radiative forcing from all of the long-lived and globally mixed greenhouse gases.


          


          Emissions of methane


          Houweling et al. (1999) give the following values for methane emissions (Tg/a=teragrams per year):


          
            [image: Global average methane concentrations from measurement (NOAA)]

            
              Global average methane concentrations from measurement (NOAA)
            

          


          
            
              	Origin

              	CH4 Emission
            


            
              	Mass (Tg/ a)

              	Type (%/a)

              	Total (%/a)
            


            
              	Natural Emissions
            


            
              	Wetlands (incl. Rice agriculture)

              	225

              	83

              	37
            


            
              	Termites

              	20

              	7

              	3
            


            
              	Ocean

              	15

              	6

              	3
            


            
              	Hydrates

              	10

              	4

              	2
            


            
              	Natural Total

              	270

              	100

              	45
            


            
              	Anthropogenic Emissions
            


            
              	Energy

              	110

              	33

              	18
            


            
              	Landfills

              	40

              	12

              	7
            


            
              	Ruminants (Livestock)

              	115

              	35

              	19
            


            
              	Waste treatment

              	25

              	8

              	4
            


            
              	Biomass burning

              	40

              	12

              	7
            


            
              	Anthropogenic Total

              	330

              	100

              	55
            


            
              	Sinks
            


            
              	Soils

              	-30

              	-5

              	-5
            


            
              	Tropospheric OH

              	-510

              	-88

              	-85
            


            
              	Stratospheric loss

              	-40

              	-7

              	-7
            


            
              	Sink Total

              	-580

              	-100

              	-97
            


            
              	Emissions + Sinks
            


            
              	Imbalance (trend)

              	+20

              	~2.78 Tg/ppb

              	+7.19 ppb/a
            

          


          Slightly over half of the total emission is due to human activity.


          Living plants (e.g. forests) have recently been identified as a potentially important source of methane. A 2006 paper calculated emissions of 62236 Tg a-1, and "this newly identified source may have important implications". However the authors stress "our findings are preliminary with regard to the methane emission strength". These findings have been called into question in a 2007 paper which found "there is no evidence for substantial aerobic methane emission by terrestrial plants, maximally 0.3% of the previously published values".


          Long term atmospheric measurements of methane by NOAA show that the build up of methane has slowed dramatically over the last decade, after nearly tripling since pre-industrial times . It is thought that this reduction is due to reduced industrial emissions and drought in wetland areas.


          


          Removal processes


          The major removal mechanism of methane from the atmosphere involves radical chemistry; it reacts with the hydroxyl radical (OH), initially formed from water vapor broken down by oxygen atoms that come from the cleavage of ozone by ultraviolet radiation:


          
            	CH4+ OH  CH3+ H2O

          


          This reaction in the troposphere gives a methane lifetime of 9.6 years. Two more minor sinks are soil sinks (160 year lifetime) and stratospheric loss by reaction with OH, Cl and O1D in the stratosphere (120 year lifetime), giving a net lifetime of 8.4 years. Oxidation of methane is the main source of water vapor in the upper stratosphere (beginning at pressure levels around 10 kPa).


          


          Sudden release from methane clathrates


          At high pressures, such as are found on the bottom of the ocean, methane forms a solid clathrate with water, known as methane hydrate. An unknown, but possibly very large quantity of methane is trapped in this form in ocean sediments. The sudden release of large volumes of methane from such sediments into the atmosphere has been suggested as a possible cause for rapid global warming events in the Earth's distant past, such as the PaleoceneEocene Thermal Maximum of 55 million years ago.


          One source estimates the size of the methane hydrate deposits of the oceans at ten trillion tons (10 exagrams). Theories suggest that should global warming cause them to heat up sufficiently, all of this methane could again be suddenly released into the atmosphere. Since methane is twenty-three times stronger (for a given weight, averaged over 100 years) than CO2 as a greenhouse gas; this would immensely magnify the greenhouse effect, heating Earth to unprecedented levels (see Clathrate gun hypothesis).


          


          Release of methane from bogs


          Although less dramatic than release from clathrates, but already happening, is an increase in the release of methane from bogs as permafrost melts. Although records of permafrost are limited, recent years (1999 to 2007) have seen record thawing of permafrost in Alaska and Siberia.


          Recent measurements in Siberia show that the methane released is five times greater than previously estimated .


          


          Extraterrestrial methane


          Methane has been detected or is believed to exist in several locations of the solar system. It is believed to have been created by abiotic processes, with the possible exception of Mars.


          
            	Mars


            	Jupiter


            	
              Saturn

              
                	Iapetus


                	Titan  (There seem to be hydrocarbon lakes around the polar regions)


                	Enceladus

              

            


            	
              Uranus

              
                	Ariel


                	Miranda


                	Oberon


                	Titania


                	Umbriel

              

            


            	
              Neptune

              
                	Triton

              

            


            	
              Pluto

              
                	Charon*

              

            


            	Eris


            	Comet Halley


            	Comet Hyakutake

          


          Traces of methane gas are present in the thin atmosphere of the Earth's Moon.


          Methane has also been detected in interstellar clouds.


          
            	Methane is believed to be present on Charon, but it is not 100% confirmed.

          


          Methane has also been detected on the extrasolar planet HD 189733b. This is the first detection of an organic compound on planets outside the solar system. It is unknown how it originated, when the high temperature (700C) favors the formation of carbon monoxide instead.
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              	IUPAC name

              	methanol
            


            
              	Other names

              	hydroxymethane

              methyl alcohol

              methyl hydrate

              wood alcohol

              carbinol
            


            
              	Identifiers
            


            
              	CAS number

              	[67-56-1]
            


            
              	RTECS number

              	PC1400000
            


            
              	SMILES

              	CO
            


            
              	Properties
            


            
              	Molecular formula

              	CH3OH
            


            
              	Molar mass

              	32.04 g/mol
            


            
              	Appearance

              	colorless liquid
            


            
              	Density

              	0.7918 g/cm, liquid
            


            
              	Melting point

              	
                97 C (176 K)

              
            


            
              	Boiling point

              	
                64.7 C (337.8 K)

              
            


            
              	Solubility in water

              	Fully miscible
            


            
              	Acidity (pKa)

              	~ 15.5
            


            
              	Viscosity

              	0.59 mPas at 20 C
            


            
              	Dipole moment

              	1.69 D (gas)
            


            
              	Hazards
            


            
              	MSDS

              	External MSDS
            


            
              	EU classification

              	Flammable (F)

              Toxic (T)
            


            
              	NFPA 704
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              	R-phrases

              	R11, R23/24/25, R39/23/24/25
            


            
              	S-phrases

              	(S1/2), S7, S16, S36/37, S45
            


            
              	Flash point

              	11 C
            


            
              	Related compounds
            


            
              	Related alkanols

              	ethanol

              butanol
            


            
              	Related compounds

              	chloromethane

              methoxymethane
            


            
              	Supplementary data page
            


            
              	Structure and

              properties

              	n, r, etc.
            


            
              	Thermodynamic

              data

              	Phase behaviour

              Solid, liquid, gas
            


            
              	Spectral data

              	UV, IR, NMR, MS
            


            
              	Except where noted otherwise, data are given for

              materials in their standard state

              (at 25C, 100kPa)

              Infobox disclaimer and references
            

          


          Methanol, also known as methyl alcohol, carbinol, wood alcohol, wood naphtha or wood spirits, is a chemical compound with chemical formula CH3OH (often abbreviated MeOH). It is the simplest alcohol, and is a light, volatile, colourless, flammable, poisonous liquid with a distinctive odour that is somewhat milder and sweeter than ethanol (ethyl alcohol). At room temperature it is a polar liquid and is used as an antifreeze, solvent, fuel, and as a denaturant for ethyl alcohol. It is also used for producing biodiesel via transesterification reaction.


          Methanol is produced naturally in the anaerobic metabolism of many varieties of bacteria. As a result, there is a small fraction of methanol vapor in the atmosphere. Over the course of several days, atmospheric methanol is oxidized by oxygen with the help of sunlight to carbon dioxide and water.


          Methanol burns in air forming carbon dioxide and water:


          
            	2 CH3OH + 3 O2  2 CO2 + 4 H2O

          


          A methanol flame is almost colorless, causing an additional safety hazard around open methanol flames.


          Because of its poisonous properties, methanol is frequently used as a denaturant additive for ethanol manufactured for industrial uses this addition of a poison economically exempts industrial ethanol from the rather significant 'liquor' taxes that would otherwise be levied as it is the essence of all potable alcoholic beverages. Methanol is often called wood alcohol because it was once produced chiefly as a byproduct of the destructive distillation of wood. It is now produced synthetically by a multi-step process: natural gas and steam are reformed in a furnace to produce hydrogen and carbon monoxide; then, hydrogen and carbon monoxide gases react under pressure in the presence of a catalyst.


          An entire methanol economy, based on methanol as a primary energy-storage medium and fuel, has been seriously proposed.


          


          History


          In their embalming process, the ancient Egyptians used a mixture of substances, including methanol, which they obtained from the pyrolysis of wood. Pure methanol, however, was first isolated in 1661 by Robert Boyle, who called it spirit of box, because he produced it via the distillation of boxwood. It later became known as pyroxylic spirit. In 1834, the French chemists Jean-Baptiste Dumas and Eugene Peligot determined its elemental composition. They also introduced the word methylene to organic chemistry, forming it from Greek methy = "wine" + hŷlē = wood (patch of trees). Its intended origin was "alcohol made from wood (substance)," but it has Greek language errors. The term "methyl" was derived in about 1840 by back-formation from methylene, and was then applied to describe "methyl alcohol." This was shortened to "methanol" in 1892 by the International Conference on Chemical Nomenclature. The suffix -yl used in organic chemistry to form names of radicals, was extracted from the word "methyl."


          In 1923, the German chemists Matthias and Pier, working for BASF developed a means to convert synthesis gas (a mixture of carbon oxides and hydrogen) into methanol. A patent was filed Jan 12 1926 (reference no. 1,569,775). This process used a chromium and manganese oxid catalyst, and required extremely vigorous conditionspressures ranging from 50 to 220 atm), and temperatures up to 450  C. Modern methanol production has been made more efficient through use of catalysts (commonly copper) capable of operating at lower pressures.


          The use of methanol as a motor fuel received attention during the oil crises of the 1970s due to its availability and low cost. Problems occurred early in the development of gasoline-methanol blends. As a result of its low price, some gasoline marketers over-blended. Others used improper blending and handling techniques.


          In 2006 astronomers using the MERLIN array of radio telescopes at Jodrell Bank Observatory discovered a large cloud of methanol in space, 300 billion miles across.


          


          Production


          Today, synthesis gas is most commonly produced from the methane component in natural gas rather than from coal. Three processes are commercially practiced. At moderate pressures of 1 to 2 MPa (1020atm) and high temperatures (around 850 C), methane reacts with steam on a nickel catalyst to produce syngas according to the chemical equation:


          
            	CH4 + H2O  CO + 3 H2

          


          This reaction, commonly called steam-methane reforming or SMR, is endothermic and the heat transfer limitations place limits on the size of and pressure in the catalytic reactors used. Methane can also undergo partial oxidation with molecular oxygen to produce syngas, as the following equation shows:


          
            	2 CH4 + O2  2 CO + 4 H2

          


          this reaction is exothermic and the heat given off can be used in-situ to drive the steam-methane reforming reaction. When the two processes are combined, it is referred to as autothermal reforming. The ratio of CO and H2 can be adjusted to some extent by the water-gas shift reaction,


          
            	CO + H2O  CO2 + H2,

          


          to provide the appropriate stoichiometry for methanol synthesis.


          The carbon monoxide and hydrogen then react on a second catalyst to produce methanol. Today, the most widely used catalyst is a mixture of copper, zinc oxide, and alumina first used by ICI in 1966. At 510 MPa (50100atm) and 250 C, it can catalyze the production of methanol from carbon monoxide and hydrogen with high selectivity


          
            	CO + 2 H2  CH3OH

          


          It is worth noting that the production of synthesis gas from methane produces 3 moles of hydrogen for every mole of carbon monoxide, while the methanol synthesis consumes only 2 moles of hydrogen for every mole of carbon monoxide. One way of dealing with the excess hydrogen is to inject carbon dioxide into the methanol synthesis reactor, where it, too, reacts to form methanol according to the chemical equation


          
            	CO2 + 3 H2  CH3OH + H2O

          


          Although natural gas is the most economical and widely used feedstock for methanol production, other feedstocks can be used. Where natural gas is unavailable, light petroleum products can be used in its place.


          


          Applications


          Methanol is a common laboratory solvent. It is especially useful for HPLC and UV/VIS spectroscopy due to its low UV cutoff.


          


          Feedstock


          The largest use of methanol by far, is in making other chemicals. About 40% of methanol is converted to formaldehyde, and from there into products as diverse as plastics, plywood, paints, explosives, and permanent press textiles.


          Also in early 1970s Methanol to gasoline process was developed by Mobil, which produces gasoline ready for use in vehicles. One such industrial facility was built in New Zealand in the 1980s. In the 1990s, large amounts of methanol were used in the United States to produce the gasoline additive methyl tert-butyl ether (MTBE), though leakage has led to many states banning it. In addition to direct use as a fuel, methanol (or less commonly, ethanol) is used as a component in the transesterification of triglycerides to give a form of biodiesel.


          Other chemical derivatives of methanol include dimethyl ether, which has replaced chlorofluorocarbons as an aerosol spray propellant, and acetic acid.


          


          Automotive fuel


          Methanol is used on a limited basis to fuel internal combustion engines, mainly by virtue of the fact that it is not nearly as flammable as gasoline. Pure methanol is required by rule to be used in Champcars, USAC sprint cars (as well as midgets, modifieds, etc.), and other dirt track series such as World of Outlaws. Methanol is also used in radio controlled model airplanes (required in the " glow-plug" engines that primarily power them), cars and trucks. Drag racers and mud racers also use methanol as their primary fuel source. Methanol is required with a supercharged engine in a Top Alcohol Dragster and, until the end of the 2005 season, all vehicles in the Indianapolis 500 had to run methanol. Mud racers have mixed methanol with gasoline and nitrous oxide to produce more power than gasoline and nitrous oxide alone.


          One of the drawbacks of methanol as a fuel is its corrosivity to some metals, including aluminium. Methanol, although a weak acid, attacks the oxide coating that normally protects the aluminium from corrosion:


          
            	6 CH3OH + Al2O3  2 Al(OCH3)3 + 3 H2O

          


          The resulting methoxide salts are soluble in methanol, resulting in clean aluminium surface, which is readily oxidised by some dissolved oxygen. Also the methanol can act as an oxidizer:


          
            	6 CH3OH + 2 Al  2 Al(OCH3)3 + 3 H2

          


          This reciprocal process effectively fuels corrosion until either the metal is eaten away or the concentration of CH3OH is negligible.


          When produced from wood or other organic materials, the resulting organic methanol ( bioalcohol) has been suggested as renewable alternative to petroleum-based hydrocarbons. However, one cannot use pure methanol in modern petroleum cars without modification, due to potential damage to metal piping and rubber seals.


          


          Other applications


          Methanol is a traditional denaturant for ethanol, thus giving the term methylated spirit.


          Methanol is also used as a solvent, and as an antifreeze in pipelines and windshield washer fluid.


          In some wastewater treatment plants, a small amount of methanol is added to wastewater to provide a food source of carbon for the denitrifying bacteria, which convert nitrates to nitrogen.


          During World War II, methanol was used as a fuel in several German military rocket designs, under name M-Stoff, and in a mixture as C-Stoff.


          Methanol is used as a denaturing agent in polyacrylamide gel electrophoresis.


          Direct-methanol fuel cells are unique in their low temperature, atmospheric pressure operation, allowing them to be miniaturized to an unprecedented degree. This, combined with the relatively easy and safe storage and handling of methanol may open the possibility of fuel cell-powered consumer electronics, such as for laptop computers.


          


          Health and safety


          Methanol is toxic by two mechanisms. Firstly, methanol (whether it enters the body by ingestion, inhalation, or absorption through the skin) can be fatal due to its CNS depressant properties in the same manner as ethanol poisoning. Secondly, it is toxic by its breakdown ( toxication) by the enzyme alcohol dehydrogenase in the liver by forming formic acid and formaldehyde which cause permanent blindness by destruction of the optic nerve. Fetal tissue will not tolerate methanol. Dangerous doses will build up if a person is regularly exposed to vapors or handles liquid without skin protection. If methanol has been ingested, a doctor should be contacted immediately. The usual fatal dose is 100125mL (4 fl oz). Toxic effects take hours to start, and effective antidotes can often prevent permanent damage. This is treated using ethanol or fomepizole. Either of these drugs acts to slow down the action of alcohol dehydrogenase on methanol by means of competitive inhibition, so that it is excreted by the kidneys rather than being transformed into toxic metabolites.


          The initial symptoms of methanol intoxication are those of central nervous system depression: headache, dizziness, nausea, lack of coordination, confusion, drowsiness, and with sufficiently large doses, unconsciousness and death. The initial symptoms of methanol exposure are usually less severe than the symptoms resulting from the ingestion of a similar quantity of ethyl alcohol.


          Once the initial symptoms have passed, a second set of symptoms arises 1030 hours after the initial exposure to methanol: blurring or complete loss of vision, together with acidosis. These symptoms result from the accumulation of toxic levels of formate in the bloodstream, and may progress to death by respiratory failure. The ester derivatives of methanol do not share this toxicity.


          Ethanol is sometimes denatured (adulterated), and thus made undrinkable, by the addition of methanol. The result is known as methylated spirit or "meths" (UK use). (The latter should not be confused with meth, a common abbreviation for methamphetamine.)


          Pure methanol has been used in open wheel auto racing since the mid-1960s. Unlike petroleum fires, methanol fires can be extinguished with plain water. A methanol-based fire burns invisibly, unlike gasoline, which burns with visible smoke. If a fire occurs on the track, there is no smoke to obstruct the view of fast approaching drivers, but this can also delay visual detection of the fire and the initiation of fire suppression actions. The decision to permanently switch to methanol in American IndyCar racing was a result of the devastating crash and explosion at the 1964 Indianapolis 500 which killed drivers Eddie Sachs and Dave MacDonald.


          One concern with the addition of methanol to automotive fuels is highlighted by recent groundwater impacts from the fuel additive methyl tert-butyl ether (MTBE). Leaking underground gasoline storage tanks created MTBE plumes in groundwater that eventually contaminated well water. Methanol's high solubility in water raises concerns that similar well water contamination could arise from the widespread use of methanol as an automotive fuel.
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          Methodism is a group of Protestant Christianity. The Methodist movement traces its origin to the evangelistic teaching of John Wesley. It originated in 18th century Britain, and through vigorous missionary activity, spread throughout the British Empire, the United States, and beyond. Originally it appealed especially to workers, agricultural workers, and slaves. Theologically most Methodists are Arminian or sometimes moderately Calvinist, emphasizing that Christ accomplished salvation for every human being, and that humans must exercise an act of the will to be saved (as opposed to the traditional Calvinist doctrine of monergism); and low church in liturgy (although this varies greatly in individual chapels; the Wesleys themselves greatly valued the Anglican liturgy and tradition). There are also a number of Calvinistic Methodists in Wales. In 2006, Methodism claimed some seventy-five million members worldwide.


          


          The Wesleyan revival
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          The Methodist revival originated in England. It began with a group of men, including John Wesley and his younger brother Charles, as a movement within the Church of England in the 18th century. The movement focused on Bible study and a methodical approach to scriptures and Christian living. The term "Methodist" was a pejorative term given to a small society of students at Oxford who met together between 1729 and 1735 for the purpose of mutual improvement. They were accustomed to receiving communion every week, fasting regularly, and abstaining from most forms of amusement and luxury. They also frequently visited the sick and the poor, as well as prisoners.


          The early Methodists reacted against perceived apathy in the Church of England, became open-air preachers and established Methodist societies wherever they went. These societies were made up of individual classes - intimate groups where individuals were encouraged to confess their sins to one another and to build each other up. They also took part in love feasts which allowed for the sharing of testimony, a key feature of early Methodism.


          Methodist preachers were notorious for their enthusiastic sermons and often accused of fanaticism. In those days, many members of the established (Anglican) church feared that new doctrines promulgated by the Methodists, such as the necessity of a New Birth for salvation, of Justification by Faith, and of the constant and sustained action of the Holy Spirit upon the believer's soul, would produce ill effects upon weak minds. Theophilus Evans, an early critic of the movement, even wrote that it was "the natural Tendency of their Behaviour, in Voice and Gesture and horrid Expressions, to make People mad." In one of his prints, William Hogarth likewise attacked Methodists as "enthusiasts" full of "Credulity, Superstition and Fanaticism." But the Methodists resisted the many attacks against their movement. (See John Wesley and George Whitefield for a much more complete discussion of early Methodism.)


          John Wesley came under the influence of the Moravians and Dutch theologian Jacobus Arminius, while Whitefield adopted Calvinistic views. Consequently, their followers separated, those of Whitefield becoming Calvinistic Methodists. Wesleyan Methodists have followed Arminian theology.


          


          Missions to America


          From the time of the late 1760s, two Methodist lay preachers emigrated to America and formed societies. Philip Embury began the work in New York. Soon, Captain Webb from the British Army aided him. He formed a society in Philadelphia and itinerated along the coast. By 1770, two Methodist missionaries arrived from the British Connexion. They were Richard Boardman and Joseph Pilmoor. Shortly thereafter, Francis Asbury arrived. Asbury reorganized the mid-Atlantic work in accordance with the Wesleyan model. Internal conflict characterized this period. Missionaries displaced most of the local preachers and irritated many of the leading lay members. Due to the American Revolution, Wesley called all the missionaries left the mid-Atlantic work. By 1778, the mid-Atlantic work was reduced to one circuit. Asbury refused to leave. He remained in Delaware during this period.


          Robert Strawbridge began a Methodist work in Maryland at the same time as Embury began his work in New York. They did not work together and did not know of each other's existence. Strawbridge ordained himself and organized a circuit. He trained many very influential assistants who became some of the first leaders of American Methodism. His work grew rapidly in numbers and in geography. The British missionaries discovered Strawbridge's work and annexed it into the American connection. However, the native preachers continued to work side-by-side with the missionaries. Plus, they continued to recruit and dispatch more native preachers. Southern Methodism was not dependent on missionaries in the same way as mid-Atlantic Methodism.


          Up until this time, with the exception of Strawbridge, none of the missionaries or American preachers was ordained. Consequently, the Methodist people received the sacraments at the hands of ministers from established Anglican churches. Most of the Anglican priests were Loyalists who fled to England, New York or Canada during the war. As such, a group of native preachers ordained themselves. This caused a split between the Asbury faction and the southern preachers. Asbury mediated the crisis by convincing the southern preachers to wait for Wesley's response to the sacramental crisis. That response came in 1784. At that time, Wesley sent the Rev. Dr. Thomas Coke to America to form an independent American Methodist church. The native circuit riders met in late December. Coke had orders to ordain Asbury as a joint superintendent of the new church. However, Asbury turned to the assembled conference and said he would not accept it unless the preachers voted him into that office. It was done. From that moment forward, the general superintendents received their authority from the conference. Later, Coke convinced the general conference that he and Asbury were bishops and added the title to the discipline. It caused a great deal of controversy. Wesley did not approve of the title.


          By the 1792 general conference of the Methodist Episcopal Church, the controversy related to episcopal power boiled over. Ultimately, the delegates sided with Bishop Asbury. However, the Republican Methodists split off from the Methodist Episcopal Church in the early 1790s. Primitive Methodists came over from England later. Both operated in the Southeast and presaged the episcopal debates of later reformers. Regardless, Asbury remained the leading bishop of early American Methodism and did not share his "appointing" authority until Bishop McKendree was elected in 1808. Coke had problems with the American preachers. His authoritarian style alienated many. Soon, he became a missionary bishop of sorts and never had much influence in America.


          


          Beliefs


          Traditionally, Methodism has believed in the Arminian view of free will, via God's prevenient grace, as opposed to absolute predestination. This distinguishes it, historically, from Calvinist traditions such as Presbyterianism. However, in strongly Reformed areas such as Wales, Calvinistic Methodists remain, also called the Presbyterian Church of Wales. Also, more recent theological debates have cut across denominational lines, so that theologically liberal Methodist and Reformed churches have more in common with each other than with more conservative members of their own denominations.


          John Wesley was not a systematic theologian, though Methodist ministerial students and trainee local preachers do study his sermons for his theology. The popular expression of Methodist theology is in the hymns of Charles Wesley. Since enthusiastic congregational singing was a part of the Evangelical movement, Wesleyan theology took root and spread through this channel.


          Methodism affirms the traditional Christian belief in the Trinity: Father, Son, and Holy Spirit, as well as the orthodox understanding of the con-substantial humanity and divinity of Jesus. Most Methodists also affirm the Apostles Creed and the Nicene Creed. In devotional terms, these confessions are said to embrace the biblical witness to God's activity in creation, encompass God's gracious self-involvement in the dramas of history, and anticipate the consummation of God's reign.


          Sacramental Theology within Methodism tends to follow the historical interpretations and liturgies of Anglicanism. This stems from the origin of much Methodist theology and practice within the teachings of John and Charles Wesley, both of whom were priests of the Church of England. As affirmed by the Articles of Religion, Methodists recognize two Sacraments as being ordained of Christ: Baptism and Holy Communion. Methodism also affirms that there are many other Means of Grace which often function in a sacramental manner, but most Methodists do not recognize them as being Dominical Sacraments.


          Methodists, stemming from John Wesley's own practices of theological reflection, make use of Tradition as a source of authority. Though not on the same level as Holy Scripture, tradition is a lens through which Scripture is interpreted. Theological discourse for Methodists almost always makes use of Scripture read inside the great Tradition of Christendom.


          It is a traditional position of the church that any disciplined theological work calls for the careful use of reason. By reason, it is said, one reads and interprets Scripture. By reason one determines whether one's Christian witness is clear. By reason one asks questions of faith and seeks to understand God's action and will.


          This church insists that personal salvation always involves Christian mission and service to the world. Scriptural holiness entails more than personal piety; love of God is always linked with love of neighbour, a passion for justice and renewal in the life of the world.


          In liturgical matters, whereas most Methodist worship is modelled after the Book of Common Prayer, a unique feature of the American Methodist Church is its observance of the season of Kingdomtide, which encompasses the last 13 weeks before Advent, thus dividing the long season after Pentecost into two discrete segments. During Kingdomtide, Methodist liturgy emphasizes charitable work and alleviating the suffering of the poor.


          A second distinctive liturgical feature of Methodism is the use of Covenant services. Although practice varies between different national churches, most Methodist churches annually follow the call of John Wesley for a renewal of their covenant with God. It is not unusual in Methodism for each congregation to normally hold an annual Covenant Service on the first convenient Sunday of the year, and Wesley's Covenant Prayer is still used, with minor modification, in the order of service. In it, Wesley avers man's total reliance upon God, as the following excerpt demonstrates:


          
            	...Christ has many services to be done. Some are easy, others are difficult. Some bring honour, others bring reproach. Some are suitable to our natural inclinations and temporal interests, others are contrary to both... Yet the power to do all these things is given to us in Christ, who strengthens us.


            	...I am no longer my own but yours. Put me to what you will, rank me with whom you will; put me to doing, put me to suffering; let me be employed for you or laid aside for you, exalted for you or brought low for you; let me be full, let me be empty, let me have all things, let me have nothing; I freely and wholeheartedly yield all things to your pleasure and disposal...

          


          


          Methodism in Great Britain
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          British Methodism does not have bishops, though a report, "What Sort of Bishops?", to the Conference of 2005, was accepted for study and report. This report considered if this should now be changed and if so what forms of episcopacy might be acceptable. It has however always been characterised by a strong central organization, the Connexion, which holds an annual Conference (note that the Church retains the 18th century spelling "connexion" for many purposes). The connexion is divided into Districts in the charge of a Chair (who may be male or female), except the new London District, created in September 2006, which has three chairs with a "Lead" chair. Methodist districts often correspond approximately, in geographical terms, to counties - as do the dioceses of the Church of England. The districts are divided into circuits governed by the quarterly Circuit Meeting and led and administrated principally by a "superintendent minister", and ministers are appointed to these rather than to individual churches (though some large inner-city churches, known as Central Halls, are designated as circuits in themselves - Westminster Central Hall, opposite Westminster Abbey in central London is the best known). Most circuits have fewer ministers than churches, and the majority of services are led by lay local preachers, or by supernumerary ministers (ministers who have retired, called supernumerary because they are not counted for official purposes in the numbers of ministers for the circuit in which they are listed). The superintendent and other ministers are assisted in the leadership and administration of the Circuit by lay Circuit Stewards, who collectively with the ministers form what is normally known as the Circuit Leadership Team.


          Schisms within the original Methodist church, and independent revivals, led to the formation of a number of separate denominations calling themselves Methodist. The largest of these were the Primitive Methodist church, deriving from a revival at Mow Cop in Staffordshire, the Bible Christians and the United Methodist Church (not connected with the American denomination of the same name, but a union of three smaller denominations). The original church became known as the Wesleyan Methodist Church to distinguish it from these bodies. The three major streams of British Methodism united in 1932 to form the current Methodist Church of Great Britain. The Wesleyan Reform Union and the Independent Methodist Connexion still remain separate. The Primitive Methodist Church had branches in the USA which still continue.


          In the 1960s, the Methodist Church made ecumenical overtures to the Church of England, aimed at church unity. Formally, these failed when they were rejected by the Church of England's General Synod in 1972; conversations and co-operation continued, however, leading in 2003 to the signing of a covenant between the two churches. From the 1970s onward, the Methodist Church also started several Local Ecumenical Projects (LEPs, later renamed Local Ecumenical Partnerships) both with the Church of England and with the United Reformed Church, which involved sharing churches, schools and in some cases ministers. In many towns and villages there are United Churches which are most commonly Methodist and URC. The two denominations are very similar.


          Traditionally, Methodism proved particularly popular in Wales and Cornwall, both regions noted for their non-conformism and distrust of the Church of England. It was also very strong in the old mill towns of Yorkshire and Lancashire, where the Methodists stressed that the working-classes were equal to the upper-classes in the eyes of God.


          The Methodist Council also helps to run a number of schools, including two leading Public Schools in East Anglia, Culford School and The Leys. It helps to promote an all round education with a strong Christian ethos.


          (See also 1904-1905 Welsh Revival and Welsh Methodist revival.)


          Many Methodist bodies around the world see the British Methodist Church as their parent church. Some strong groups include the Methodist Church Ghana and the Methodist Church Nigeria.


          


          Methodism in the United States


          The First Great Awakening was a religious movement among colonials in the 1730s and 1740s. The English Calvinist Methodist preacher George Whitefield played a major role, traveling across the colonies and preaching in a dramatic and emotional style, accepting everyone as his audience.


          The new style of sermons and the way people practiced their faith breathed new life into religion in America. People became passionately and emotionally involved in their religion, rather than passively listening to intellectual discourse in a detached manner. People began to study the Bible at home, which effectively decentralized the means of informing the public on religious manners and was akin to the individualistic trends present in Europe during the Protestant Reformation.


          The first American Methodist bishops were Thomas Coke and Francis Asbury, whose boyhood home, Bishop Asbury Cottage, in West Bromwich, England, is now a museum. Upon the formation of the Methodist Episcopal Church in America at the Baltimore Christmas Conference in 1784, Coke (already ordained in the Church of England) ordained Asbury a deacon, elder, and bishop each on three successive days. Circuit riders, many of whom were laymen, traveled by horseback to preach the gospel and establish churches until there was scarcely any crossroad community in America without a Methodist expression of Christianity. One of the most famous circuit riders was Robert Strawbridge who lived in the vicinity of Carroll County, Maryland soon after arriving in the Colonies around 1760.


          The Second Great Awakening was a nationwide wave of revivals. In New England, the renewed interest in religion inspired a wave of social activism among Yankees; Methodism grew rapidly and established several colleges, notably Boston University. In the "burned over district" of western New York, the spirit of revival burned brightly. Methodism saw the emergence of a Holiness movement. In the west, especially at Cane Ridge, Kentucky and in Tennessee, the revival strengthened the Methodists and the Baptists.


          Disputes over slavery placed the church in difficulty in the first half of the 1800s, with the northern church leaders fearful of a split with the South, and reluctant to take a stand. The Wesleyan Methodists (later became The Wesleyan Church) and the Free Methodist Churches were formed by staunch abolitionists, and the Free Methodists were especially active in the Underground Railroad, which helped to free the slaves. Finally, in a much larger split, in 1845 at Louisville, the churches of the slaveholding states left the Methodist Episcopal Church and formed The Methodist Episcopal Church, South. The northern and southern branches were reunited in 1939, when slavery was no longer an issue. In this merger also joined the Methodist Protestant Church. Some southerners, conservative in theology, and strongly segregationist, opposed the merger, and formed the Southern Methodist Church in 1940.


          The Third Great Awakening from 1858 to 1908 saw enormous growth in Methodist membership, and a proliferation of institutions such as colleges (e.g., Morningside College). Methodists were often involved in the Missionary Awakening and the Social Gospel Movement. The awakening in so many cities in 1858 started the movement, but in the North it was interrupted by the Civil War. In the South, on the other hand, the Civil War stimulated revivals, especially in Lee's army.


          In 1914-1917 many Methodist ministers made strong pleas for world peace. To meet their demands, President Woodrow Wilson (a Presbyterian), promised "a war to end all wars." In the 1930s many Methodists favored isolationist policies. Thus in 1936, Methodist Bishop James Baker, of the San Francisco Conference, released a poll of ministers showing 56% opposed warfare. However the Methodist Federation did call for a boycott of Japan, which had invaded China and was disrupting missionary activity there. [Meyer 200, 354] In Chicago, sixty-two local African Methodist Episcopal churches voted their support for the Roosevelt administration's policy, while opposing any plan to send American troops overseas to fight. When war came in 1941, the vast majority of Methodists strongly supported the national war effort, but there were also a few (673) conscientious objectors.


          The United Methodist Church was formed in 1968 as a result of a merger between the Evangelical United Brethren (EUB) and the Methodist Church. The former church had resulted from mergers of several groups of German Methodist heritage. There was no longer any need or desire to worship in the German language. The merged church had approximately 9 million members as of the late 1990s. While United Methodist Church in America membership has been declining, associated groups in developing countries are growing rapidly.


          American Methodist churches are generally organized on a connectional model, related but not identical to that used in Britain. Ministers are assigned to churches by bishops, distinguishing it from presbyterian government. Methodist denominations typically give lay members representation at regional and national meetings (conferences) at which the business of the church is conducted, making it different from episcopal government. This connectional organizational model differs further from the congregational model, for example of Baptist, and Congregationalist Churches, among others.


          In addition to the United Methodist Church, there are over 40 other denominations that descend from John Wesley's Methodist movement. Some, such as the African Methodist Episcopal Church, the Free Methodists, the Wesleyan Church (formerly Wesleyan Methodist), the Congregational Methodist Church and First Congregational Methodist Church are explicitly Methodist. The Primitive Methodist Church is a continuing branch of the former British Primitive Methodist Church. Others do not call themselves Methodist, but are related to varying degrees. The Evangelical Church was formed by a group of EUB congregations who dissented from the merger which formed the United Methodist Church. The Salvation Army was founded by William Booth, a former Methodist, and derives some of its theology from Methodism. Similar "social justice" denominations include the Church of the Nazarene and the Christian and Missionary Alliance. Some of the charismatic or pentecostal churches such as the Pentecostal Holiness Church and the Assemblies of God also have roots in or draw from Wesleyan thought.


          The Holiness Revival was primarily among people of Methodist persuasion, who felt that the church had once again become apathetic, losing the Wesleyan zeal. Some important events of this revival were the writings of Phoebe Palmer during the mid-1800s, the establishment of the first of many holiness camp meetings at Vineland, New Jersey in 1867, and the founding of Asbury College, (1890), and other similar institutions in the US around the turn of the 20th century.


          From its beginnings in England, Methodism laid emphasis on social service and education. Numerous originally Methodist institutions of higher education were founded in the United States in the early half of the 19th century, and today altogether there are about twenty universities and colleges named as "Methodist" or "Wesleyan" still in existence.


          Additionally, the Methodist Church has created a number of Wesley Foundation establishments on college campuses. These ministries are created to reach out to students, and often provide student housing to a few students in exchange for service to the ministry.


          The United Methodist Church allows for a wide range of theological and political beliefs. For example, Republican President George W. Bush is a member. Vice President Dick Cheney attends the United Methodist Church (though he is not a member). Democrats Hillary Clinton and John Edwards are both members of the United Methodist Church.


          United Methodist pastors may marry and have families. They are placed in congregations by their bishop. Pastors can either ask for a transfer or their church can request that they be transferred. The church is also required to have a house for the pastor or give them a housing allowance.


          



          


          Other countries
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          An estimated 75 million people worldwide belong to the Methodist community but the number has gone into steady decline especially in North America where an increasing number of people are becoming more inclined to join theologically conservative churches. Almost all Methodist churches are members of a consultative body called the World Methodist Council, which has its headquarters at Lake Junaluska, North Carolina, USA.


          In Australia, the Methodist Church merged with the majority of the Presbyterian Church of Australia and the Congregational Union of Australia in 1977, becoming the Uniting Church. The Wesleyan Methodist Church of Australia continues to operate independently. There are also other independent Methodist congregations. Some of these were established by, or have been impacted by, Tongan immigrants.


          The Methodist Church of New Zealand is the fourth largest denomination in New Zealand.


          Methodist Episcopal circuit riders from New York State began to arrive in the Kingston region on the north-east shore of Lake Ontario in the early 1790s. At the time the region was part of British North America and became part of Upper Canada after the Constitutional Act of 1791. Upper and Lower Canada were both part of the New York Episcopal Methodist Conference until 1810 when they were transferred to the newly formed Genesee Conference. The spread of Methodism in the Canadas was seriously disrupted by the War of 1812 but quickly gained lost ground after the Treaty of Ghent was signed in 1815. In 1817 the British Wesleyans arrived in the Canadas from the Maritimes but by 1820 had agreed, with the Episcopal Methodists, to confine their work to Lower Canada (present-day Quebec) while the later would confine themselves to Upper Canada (present-day Ontario). In 1828 Upper Canadian Methodists were permitted by the General Conference in the United States to form an independent Canadian Conference and, in 1833, the Canadian Conference merged with the British Wesleyans to form the Wesleyan Methodist Church in Canada. The Methodist Church of Canada was an 1884 union of pioneering groups. In 1925, they merged with the Presbyterians, then by far the largest Protestant communion in Canada, most Congregationalists, Union Churches in Western Canada, and the American Presbyterian Church in Montreal, to form the United Church of Canada. In 1968, the Evangelical United Brethren Church's Canadian congregations joined after their American counterparts joined the United Methodist Church.


          Bermuda's Methodist Synod, is a separate presbytery of the United Church of Canada's Maritime Conference.


          There are small Methodist Churches in many European countries, the strongest being in Germany. These mostly derive from links with the American rather than the British church.


          The strongest Methodist church in the world is probably now in South Korea. There are many Korean-language Methodist churches in North America catering to Korean-speaking immigrants, not all of which are named as Methodist. There are several denominations which are of Wesleyan/Methodist heritage, but not explicitly Methodist.


          A high proportion of the indigenous population of Fiji are Methodists.
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          Missionaries from Britain, North America, and Australia founded Methodist churches in many Commonwealth countries. These are now independent and many of them are stronger than the former "mother" churches. In addition to the churches, these missionaries often also founded schools to serve the local community. A good example of such schools are the Methodist Boys' School in Kuala Lumpur, Malaysia and The Anglo-Chinese Schools, Methodist Girls' Schools and Fairfield Methodist Schools in Singapore.


          The Igreja Metodista Unida is one of the largest denominations of Mozambique.


          The Methodist church that covers the entire island of Ireland including Northern Ireland is called the Methodist Church in Ireland.


          Methodism came to India twice, in 1817 and in 1856, according to Mr. P. Dayanandan who has done extensive research on the subject. Dr. Thomas Coke and six other missionaries set sail for India on New Year's Day in 1814. Dr. Coke, then 66, died en route. Rev. James Lynch was the one who finally arrived in Madras (present day Chennai) in 1817 at a place called Black Town (Broadway), later known as George Town. Lynch conducted the first Methodist missionary service on March 2, 1817, in a stable. The first Methodist church was dedicated in 1819 at Royapettah. A chapel at Broadway (Black Town) was later built and dedicated on April 25, 1822. This church was rebuilt in 1844 since the earlier structure was collapsing. At this time there were about 100 Methodist members in all of Madras, and they were either Europeans or Eurasians (European and Indian descent). Among those names associated with the founding period of Methodism in India are Elijah Hoole & Thomas Cryer, who came as missionaries to Madras. In 1857, the Methodist Episcopal Church started its work in India, and with prominent Evangelists like William Taylor the Emmanuel Methodist Church, Vepery, was born in 1874. The Methodist Church in India is governed by the MCI - the Methodist Church of India.
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              	Capital

              (and largest city)

              	Mexico City

            


            
              	Official languages

              	None at federal level.

              Spanish (de facto)
            


            
              	National language

              	Spanish, and 62 Indigenous Amerindian languages.
            


            
              	Demonym

              	Mexican
            


            
              	Government

              	Federal presidential republic
            


            
              	-

              	President

              	Felipe Caldern

              ( PAN)
            


            
              	Independence

              	from Spain
            


            
              	-

              	Declared

              	September 16, 1810
            


            
              	-

              	Recognized

              	September 27, 1821
            


            
              	Area
            


            
              	-

              	Total

              	1,972,550km( 15th)

              761,606 sqmi
            


            
              	-

              	Water(%)

              	2.5
            


            
              	Population
            


            
              	-

              	mid-2008estimate

              	106,682,500( 11th)
            


            
              	-

              	2005census

              	103,263,388
            


            
              	-

              	Density

              	55/km( 142nd)

              142/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$1.149 trillion( 12th)
            


            
              	-

              	Per capita

              	$12,775( 60th)
            


            
              	GDP (nominal)

              	2006estimate
            


            
              	-

              	Total

              	$840.012 billion (short scale)( 14th)
            


            
              	-

              	Per capita

              	$8,066( 55th)
            


            
              	Gini(2008)

              	▼ 46.1 (high)
            


            
              	HDI(2007)

              	▲ 0.829(high)( 52nd)
            


            
              	Currency

              	Mexican peso ( MXN)
            


            
              	Time zone

              	U.S Central to Western ( UTC-8 to -6)
            


            
              	Internet TLD

              	.mx
            


            
              	Calling code

              	+52
            

          


          The United Mexican States (Spanish: Estados Unidos Mexicanos ( help info)), or commonly Mexico (IPA: /ˈmɛksɪkoʊ/) (Spanish: Mxico ( help info) IPA: ['mexiko]), is a federal constitutional republic in North America. It is bordered on the north by the United States; on the south and west by the North Pacific Ocean; on the southeast by Guatemala, Belize, and the Caribbean Sea; and on the east by the Gulf of Mexico. The United Mexican States are a federation comprising thirty-one states and a federal district, the capital Mexico City, whose metropolitan area is one of the world's most populous.


          Covering almost 2 million square kilometers, Mexico is the fifth-largest country in the Americas by total area and the 14th largest independent nation in the world. With an estimated population of 109 million, it is the 11th most populous country and the most populous Spanish-speaking country in the world.


          As a regional power and the only Latin American member of the Organization for Economic Co-operation and Development (OECD) since 1994, Mexico is firmly established as an upper middle-income country.


          Mexico is the 12th largest economy in the world by GDP by purchasing power parity. The economy is strongly linked to those of its North American Free Trade Agreement (NAFTA) partners. Despite being considered an emerging world power, the uneven distribution of income and the increase in insecurity are issues of concern.


          Elections held in July 2000 marked the first time that an opposition party won the presidency from the Institutional Revolutionary Party ("Partido Revolucionario Institucional": PRI) which had held it since 1929, culminating the political alternation at the federal level, which had begun at the local level during the 1980s.


          


          Etymology
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              Image of Mexico-Tenochtitlan from the Mendoza codex.
            

          


          After winning independence from Spain, it was decided that the new country would be named after its capital city, whose original name of foundation was Mxico-Tenochtitlan, in reference to the Mexica tribe, the main group of people that came to be known as the Aztec civilization. The origin of the name Mexica is obscure and subject to diverse interpretations. Some argue that it derives from the Nahuatl Mēxitl or Mēxitli, a secret name for the god of war and patron of the Aztecs, Huitzilopochtli, in which case Mēxihco means "Place where Mēxitli lives". Another hypothesis is that the word Mēxihco derives from the mētztli ("moon"), xictli ("navel", "centre" or "son"), and the suffix -co (place), in which case it means "Place at the center of the moon" or "Place at the centre of the Lake Moon", in reference to Lake Texcoco. The system of interconnected lakes, of which Texcoco was at the center, had the form of a rabbit, the same image that the Aztecs saw in the moon. Tenochtitlan was located at the centre (or navel) of the lake (or rabbit/moon). Still another hypothesis suggests that it is derived from Mēctli, the goddess of maguey.


          The name of the city was transliterated to Spanish as Mxico with the phonetic value of the x in Medieval Spanish, which represented the voiceless postalveolar fricative /ʃ/. This sound, as well as the voiced postalveolar fricative /ʒ/, represented by a j, evolved into a voiceless velar fricative /x/ during the sixteenth century. This led to the use of the variant Mjico in many publications in Spanish, most notably in Spain, whereas in Mexico and some other Spanishspeaking countries Mxico was the preferred spelling. In recent years the Real Academia Espaola, which regulates the Spanish language, determined that both variants are acceptable in Spanish but that the normative recommended spelling is Mxico. The majority of publications in all Spanish-speaking countries now adhere to the new norm, even though the alternative variant is still occasionally used. In English, the x in Mexico represents neither the original nor the current sound, but the consonant cluster /ks/.


          


          History


          


          Pre-Columbian civilizations
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              Archaeological sites of Chichn-Itz, one of the New Seven Wonders.
            

          


          Human presence in Mesoamerica was once thought to date back 40,000 years based upon what were believed to be ancient human footprints discovered in the Valley of Mexico, but after further investigation using radioactive dating, it appears this is untrue. It is currently unclear whether 21,000 year old campfire remains found in the Valley of Mexico are the earliest human remains found in the region. For thousands of years, Mesoamerica was a land of hunter-gatherers. Around 9,000 years ago, ancient indigenous peoples domesticated corn and initiated an agricultural revolution, leading to the formation of many complex civilizations.


          These civilizations revolved around cities with writing, monumental architecture, astronomical studies, mathematics, and large militaries. For almost three thousand years, Aridoamerica and Mesoamerica were the site of several advanced Amerindian civilizations.


          In 1519, the native civilizations of Mesoamerica were invaded by Spain; among them the Aztecs, Mayans, etc. This was one of the most important conquest campaigns in America. Two years later, in 1521, the Aztec capital of Tenochtitlan was conquered by the Spaniards along with the Tlaxcaltecs, the main enemies of the Aztecs, marking the end of the Aztec Empire and giving rise to the Viceroyalty of New Spain in 1535. It became the first and largest provider of resources for the Spanish Empire and the most populous of all Spanish colonies.


          


          Colonial era and independence
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              Miguel Hidalgo y Costilla, the founder of the Mexican independence movement.
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              Benito Jurez, regarded as the greatest 19th Century Mexican president.
            

          


          Almost 300 years after the New Spain was created, on September 16, 1810, independence from Spain was declared by Priest Miguel Hidalgo y Costilla, in the small town of Dolores, Guanajuato. This was the catalyst for a long war that ended in 1821 which eventually led to the independence and creation of the ephemeral First Mexican Empire. The Empire's territory encompassed the area of the current Mexican republic as well as the present-day states of California, Nevada, Utah, Arizona, New Mexico, Texas, parts of Colorado and Wyoming, and all current Central American countries except for Panama and Belize. Agustn de Iturbide was the first and only emperor. Two years later, he was deposed by the republican forces. The Central American states separated, forming the Federal Republic of Central America. In 1824, a republican constitution was drafted creating the United Mexican States with Guadalupe Victoria as its first President.


          The first four decades after the creation of the country were marked by a constant strife between liberales (those who supported the federal form of government stipulated in the 1824 constitution) and conservadores (who proposed a hierarchical form of government in which all local authorities were appointed and subject to a central authority). General Antonio Lpez de Santa Anna was a strong influence in Mexican politics, a centralist and a two-time dictator. In 1836, he approved the Siete Leyes, a radical amendment to the constitution that institutionalized the centralized form of government. Having suspended the Constitution of 1824, civil war spread across the country, and three new governments declared independence; the Republic of Texas, the Republic of the Rio Grande (recognized by the United Kingdom) and the Republic of Yucatn. Only Texas was able to defeat Santa Anna, and later the annexation of Texas by the United States created a border dispute that would cause the Mexican-American War. Santa Anna played a big role in trying to muster Mexican forces but this war resulted in the resolute defeat of Mexico and as a result of the Treaty of Guadalupe Hidalgo (1848), Mexico lost one third of its surface area due to civil war with Texas, and later war with the United States.
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              Evolution of the Mexican territory.
            

          


          Dissatisfaction with Santa Anna's return to power, and his unconstitutional rule, led to the liberal Revolution of Ayutla, which initiated an era of liberal reforms, known as La Reforma, after which a new constitution was drafted that reestablished federalism as the form of government and first introduced freedom of religion. In the 1860s the country again underwent a military occupation, this time by France, which established the Habsburg Archduke Ferdinand Maximilian of Austria on the Mexican throne as Emperor Maximilian I of Mexico with support from the Catholic clergy and the conservative Mexicans. This Second Mexican Empire was victorious for only a few years, when the previous president of the Republic, the Zapotec Indian Benito Jurez, managed to restore the republic in 1867.


          [bookmark: 20th_and_21st_centuries]


          20th and 21st centuries
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              Venustiano Carranza, former president and supporter of the 1917 constitution.
            

          


          Porfirio Daz, a republican general during the French intervention, ruled Mexico from 18761880 and then from 18801911 in five consecutive reelections. The period of his rule is known as the Porfiriato, which was characterized by remarkable economic achievements, investments in art and sciences, but also of huge economic inequality and political repression. An obvious and preposterous electoral fraud that led to his fifth reelection sparked the Mexican Revolution of 1910, initially led by Francisco I. Madero. Daz resigned in 1911 and Madero was elected president but overthrown and murdered in a coup d'tat in 1913 led by a conservative general named Victoriano Huerta after a secret council held with the U.S. ambassador Henry Lane Wilson. This re-ignited the civil war, with participants such as Pancho Villa and Emiliano Zapata who formed their own forces. A third force, the constitutional army led by Venustiano Carranza, managed to bring an end to the war, and radically amended the 1857 Constitution to include many of the social premises and demands of the revolutionaries into what was eventually called the 1917 Constitution. Carranza was killed in 1920 and succeeded by another revolutionary hero, lvaro Obregn, who in turn was succeeded by Plutarco Elas Calles. Obregn was reelected in 1928 but assassinated before he could assume power. In 1929, Calles founded the National Revolutionary Party (PNR), later renamed the Institutional Revolutionary Party (PRI) which became the most influential party during the next 70 years.


          Between 1940 and 1980, Mexico experienced substantial economic growth that some historians call "El Milagro Mexicano", the Mexican Miracle. The assumption of mineral rights by the government, and the subsequent nationalization of the oil industry into PEMEX during the presidency of Lzaro Crdenas del Ro (1938) was a popular move, but sparked a diplomatic crisis with those countries whose citizens had lost businesses expropriated by the Crdenas government.


          Although the economy continued to flourish, social inequality remained a factor of discontent. Moreover, the PRI rule became increasingly authoritarian and at times oppressive. An example of this is the Tlatelolco Massacre of 1968, which according to government officials claimed the life of around 30 protesters, while according to many reputable international accounts around 250 protesters were killed.


          In the 1970s there was extreme dissatisfaction with the administration of Luis Echeverra which took missteps in both the national and international arenas. Nonetheless, it was in this decade that the first substantial changes to electoral law were made, which initiated a movement of democratization of a system that had become electorally authoritarian. While the prices of oil were at historically high records and interest rates were low, Mexico made impressive investments in the state-owned oil company, with the intention of revitalizing the economy, but overborrowing and mismanagement of oil revenues led to inflation and exacerbated the crisis of 1982. That year, oil prices plunged, interest rates soared, and the government defaulted on its debt. In an attempt to stabilize the current account balance, and given the reluctance of international lenders to return to Mexico given the previous default, President de la Madrid resorted to currency devaluations which in turn sparked inflation.
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              Former President Vicente Fox and U.S. President George Bush at the signature of the Security and Prosperity Partnership of North America.
            

          


          The first small cracks in the political monopolistic position of PRI were seen in the late 1970s with the creation of 100 deputy seats in the Chamber of Deputies assigned through proportional representation with closed party-lists. Even though at the municipal level the first non-PRI mayor was elected in 1947, it was not until 1989 that the first non-PRI governor of a state was elected. However, many sources claimed that in 1988 the party resorted to electoral fraud in order to prevent leftist opposition candidate Cuauhtmoc Crdenas from winning the national presidential elections who lost to Carlos Salinas, which led to massive protests in the capital. Salinas embarked on a program of neoliberal reforms which fixed the exchange rate, controlled inflation and culminated with the signing of the North American Free Trade Agreement (NAFTA), which came into effect in 1994. However, that very same day, the Zapatista Army of National Liberation (EZLN) started a two-week-lived armed rebellion against the federal government, and has continued as a non-violent opposition movement against neoliberalism and globalization. Being an election year, in a process that was then called the most transparent in Mexican history, authorities were reluctant to devalue the peso, a move which caused a rapid depletion of the National Reserves. In December 1994, a month after Salinas was succeeded by Ernesto Zedillo, the Mexican economy collapsed.


          With a rapid rescue packaged authorized by United States President Bill Clinton and major macroeconomic reforms started by president Zedillo, the economy rapidly recovered and growth peaked at almost 7% by the end of 1999. After a comprehensive electoral reform to increase party representation during Zedillo's administration, as well as discontent with PRI after the economic crisis, led the PRI to lose its absolute majority in the Congress in 1997. In 2000, after 71 years the PRI lost a presidential election to Vicente Fox of the opposition National Action Party (PAN). Neither party had absolute majority in the Congress.


          On March 23, 2005, the Security and Prosperity Partnership of North America was signed by Vicente Fox. During the 2006 elections, the position of PRI in the Congress was further weakened and became the third political force in number of seats in the Chamber of Deputies after PAN and the Party of the Democratic Revolution (PRD), even though the party still has the plurality of state governorships. In the concurrent presidential elections, Felipe Caldern, from PAN was declared winner, with a razor-thin margin over Andrs Manuel Lpez Obrador PRD. Lpez Obrador, however, contested the election and pledged to create an "alternative government".


          


          Government and politics
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              Felipe Caldern, current President of Mexico.
            

          


          The United Mexican States are a federation whose government is representative, democratic and republican based on a congressional system according to the 1917 Constitution. The constitution establishes three levels of government: the federal Union, the state governments and the municipal governments. All officials at the three levels are elected by voters through first-past-the-post plurality, proportional representation or are appointed by other elected officials.


          The federal government is constituted by the Powers of the Union, the three separate branches of government:


          
            	Legislative: the bicameral Congress of the Union, composed of a Senate and a Chamber of Deputies, which makes federal law, declares war, imposes taxes, approves the national budget and international treaties, and ratifies diplomatic appointments.


            	Executive: the President of the United Mexican States, who is the head of state and government, as well as the commander in chief of the Mexican military forces. The President also appoints, with Senate approval, the Cabinet and other officers. The President is responsible for executing and enforcing the law, and has the authority of vetoing bills.


            	Judiciary: The Supreme Court of Justice, comprised by eleven judges appointed by the President with Senate approval, who interpret laws and judge cases of federal competency. Other institutions of the judiciary are the Electoral Tribunal, collegiate, unitary and district tribunals, and the Council of the Federal Judiciary.

          


          All elected executive officials are elected by plurality (first-past-the-post). Seats to the legislature are elected by plurality and proportional representation at the federal and state level. The Chamber of Deputies of the Congress of the Union is conformed by 300 deputies elected by plurality and 200 deputies by proportional representation with closed party lists for which the country is divided into 5 electoral constituencies or circumscriptions. The Senate is conformed by a total of 128 senators: 64 senators, two per state and the Federal District elected by plurality in pairs; 32 senators assigned to the first minority or first-runner up (one per state and the Federal District), and 32 elected by proportional representation with closed party lists for which the country conforms a single electoral constituency.


          According to the constitution, all constituent states must have a republican form of government composed of three branches: the executive, represented by a governor and an appointed cabinet, the legislative branch constituted by a unicameral congress and the judiciary, also called a Supreme Court of Justice. They also have their own civil and judicial codes.


          In the 20062009 Congress of the Union, eight parties are therein represented; five of them, however, have not received neither in this nor in previous congresses more than 4% of the national votes. The other three parties have historically been the dominant parties in Mexican politics:


          
            	[image: ] Party of the Democratic Revolution (Partido de la Revolucin Democrtica, PRD): a centre-left party founded in 1989 by the coalition of socialists and liberal parties, the National Democratic Front which had presented the candidacy of Cuauhtmoc Crdenas in the 1988 elections.

          


          The PRI held an almost hegemonic power in Mexican politics since 1929. Since 1977 consecutive electoral reforms allowed opposition parties to win more posts at the local and federal level. This process culminated in the 2000 presidential elections in which Vicente Fox, candidate of the PAN, became the first non-PRI president to be elected in 71 years.


          In 2006, Felipe Caldern of the PAN faced Andrs Manuel Lpez Obrador of the PRD in a very close election (0.58% difference), in a system without a second-ballot. On September 6, 2006, Felipe Caldern was declared President-elect by the electoral tribunal. His cabinet was sworn in at midnight on December 1, 2006 and Caldern was handed the presidential sash by outgoing Vicente Fox at Los Pinos. He was officially sworn as President on the morning of December 1, 2006 in Congress.


          


          Foreign relations
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              President Caldern and Canadian Prime Minister Harper at the 2007 North American Leaders' Summit.
            

          


          Traditionally, the Mexican government has sought to maintain its interests abroad and project its influence largely through moral persuasion rather than through political or economical pressure.


          Since the Mexican Revolution, and until the administration of President Ernesto Zedillo, Mexico had been known for its foreign policy or "doctrine" known as the Doctrina Estrada (" Estrada Doctrine", named after its creator Genaro Estrada). The Estrada Doctrine was a foreign policy guideline of an enclosed view of sovereignty. It claimed that foreign governments should not judge, positively or negatively, the governments or changes in government of other nations, in that such action would imply a breach to their sovereignty. This policy was said to be based on the principles of Non-Intervention, Pacific Solution to Controversies, and Self-Determination of all nations.


          During his presidency, Vicente Fox appointed Jorge Castaeda to be his Secretary of Foreign Affairs. Castaeda immediately broke with the Estrada Doctrine, promoting what was called by critics the " Castaeda Doctrine". The new foreign policy called for an openness and an acceptance of criticism from the international community, and the increase of Mexican involvement in foreign affairs.


          In line with this new openness in Mexico's foreign policy, some political parties have proposed an amendment of the Constitution in order to allow the Mexican Army, Air Force or Navy to collaborate with the United Nations in peace-keeping missions, or to provide military help to countries that officially ask for it.


          


          Military


          Mexico has the second largest defence budget ($60.07 billion USD) and armed forces in the region. Mexico's military includes 503,777 total personnel, of which around 192,770 are active in the frontline. The Mexican Military has three branches; the Mexican Army, the Mexican Air Force, and the Mexican Navy.


          
            	Mexican Army
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          There are three main components of the Army: a national headquarters, territorial commands, and independent units. The Minister of Defense commands the Army by means of a very centralized system and a large number of general officers. The Army uses a modified continental staff system in its headquarters. The Army is the largest branch of Mexico's armed services. At present there are 12 "Military Regions", which are further broken down into 44 subordinate "Military Zones".


          
            	Mexican Air Force
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              Northrop F-5 from the Mexican Air Force
            

          


          The Air Force national headquarters is embedded in the Army headquarters in Mexico City. It also follows the continental staff system, with the usual A1, A2, A3, and A4 sections. The tactical forces form what is loosely called an Air Division, but it is dispersed in four regionsNortheast, Northwest, Central, and Southern. The Air Force maintains a total of 18 air bases, and has the additional capability of opening temporary forward operating bases in austere conditions for some of the rotary wing and light fixed-wing assets.


          
            	Mexican Navy

          


          The Ministry of the Navy, the Navys national headquarters, is located in Veracruz City. The Junta (or Council) of Admirals plays a unique consultative and advisory role within the headquarters, an indication of the institutional importance placed on seniority and year groups that go back to the admirals days as cadets in the naval college. They are a very tightly knit group, and great importance is placed on consultation among the factions within these year groups.


          The Navys operational forces are organized as two independent groups: the Gulf (East) Force and the Pacific (West) Force. Each group has its own headquarters, a destroyer group, an auxiliary vessel group, a Marine Infantry Group, and a Special Forces group. The Navy also has an air arm with troop transport, reconnaissance, and surveillance aircraft.


          The Navy maintains significant infrastructure, including naval dockyards that have the capability of building ships, such as the Holzinger class gunboats. These dockyards have a significant employment and economic impact in the country.


          


          Law enforcement and crime


          Public security is enacted at the three levels of government, each of which has different prerogatives and responsibilities. Local and state police department are primarily in charge of law enforcement, whereas the Federal Preventive Police is in charge of specialized duties. All levels report to the Secretara de Seguridad Pblica (Secretariat of Public Security). The General Attorney's Office (Procuradura General de la Repblica, PGR) is the executive power's agency in charge of investigating and prosecuting crimes at the federal level, mainly those related to drug and arms trafficking, espionage, and bank robberies. The PGR operates the Federal Agency of Investigation (Agencia Federal de Investigacin, AFI) an investigative and preventive agency.


          While the government respects the human rights of most citizens, serious abuses of power have been reported in security operations in indigenous communities and poor urban neighborhoods. The National Human Rights Commission, however, has had little impact in reversing this trend, engaging mostly in documentation but failing to use its powers to issue public condemnations to the officials who ignore its recommendations. By law, all defendants have the rights that assure them fair trials and human treatment; however, the system is overburdened and overwhelmed with several problems. Despite the efforts of the authorities to fight crime and fraud, few Mexicans have strong confidence in the police or the judicial system, and therefore, few crimes are actually reported by the citizens. In 2008, president Caldern proposed a major reform of the judicial system, which was approved by the Congress of the Union, which included oral trials, the presumption of innocence for defendants, the authority of local police to investigate crimeuntil then a prerogative of special police unitsand several other changes intended to speed up trials.


          Total crimes per capita average 12 per 1,000 people in Mexico, ranking 39 in a survey of 60 countries. Violent crime is a critical issue in Mexico; with a rate of homicide varying from 11 to 14 per 100,000 inhabitants. Drug-traffic and narco-related activities are a major concern in Mexico. Drug cartels are active in the shared border with the US and police corruption and collusion with drug cartels is a crucial problem. Current president, Felipe Caldern, made abating drug-trafficking one of the top priorities of his administration. In a very controversial move, Caldern deployed military personnel to cities where drug cartels operate. While this move has been criticized by the opposition parties and the National Human Rights Commission, its effects have been praised by the Bureau for International Narcotics and Law Enforcement Affairs as having obtained "unprecedented results..." with "many important successes". In October 2007, the president Caldern and US president George W. Bush announced the Mrida Initiative a historic plan of law enforcement cooperation between the two countries.


          


          The federation: States of Mexico and the Federal District
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          The United Mexican States are a federation of thirty-one free and sovereign states which form a Union that exercises jurisdiction over the Federal District and other territories. Each state has its own constitution and congress, as well as a judiciary, and its citizens elect by direct voting, a governor (gobernador) for a six-year term, as well as representatives (diputados locales) to their respective state congresses, for three-year terms. The 31 states and the Federal District are collectively called "federal entities", and all are equally represented in the Congress of the Union.


          Mexican states are also divided into municipalities (municipios), the smallest official political entity in the country, governed by a mayor or "municipal president" (presidente municipal), elected by its residents by plurality. Municipalities can be further subdivided into non-autonomous boroughs or in semi-autonomous auxiliary presidencies.


          Constitutionally, Mexico City, as the capital of the federation and seat of the powers of the Union, is the Federal District, a special political division in Mexico that belongs to the federation as a whole and not to a particular state, and as such, has more limited local rule than the nation's states. Nonetheless, since 1987 it has progressively gained a greater degree of autonomy, and residents now elect a head of government (Jefe de Gobierno) and representatives of a Legislative Assembly directly. Unlike the states, the Federal District does not have a constitution but a statute of government. Mexico City is conterminous and coextensive with the Federal District.


          The names of the thirty-one states and the Federal district and their official postal abbreviations in parentheses are:


          
            
              
                	
                  
                    	Aguascalientes (Ags)


                    	Baja California (BC)


                    	Baja California Sur (BCS)


                    	Chihuahua (Chih)


                    	Colima (Col)


                    	Campeche (Camp)


                    	Coahuila (Coah)


                    	Chiapas (Chis)

                  

                

                	
                  
                    	Distrito Federal (DF)


                    	Durango (Dgo)


                    	Guerrero (Gro)


                    	Guanajuato (Gto)


                    	Hidalgo (Hgo)


                    	Jalisco (Jal)


                    	Michoacn (Mich)


                    	Morelos (Mor)

                  

                

                	
                  
                    	Mexico State (Edomex)


                    	Nayarit (Nay)


                    	Nuevo Len (NL)


                    	Oaxaca (Oax)


                    	Puebla (Pue)


                    	Quintana Roo (Q Roo)


                    	Quertaro (Qro.)


                    	Sinaloa (Sin)

                  

                

                	
                  
                    	San Luis Potos (SLP)


                    	Sonora (Son)


                    	Tabasco (Tab)


                    	Tlaxcala (Tlax)


                    	Tamaulipas (Tamps)


                    	Veracruz (Ver)


                    	Yucatn (Yuc)


                    	Zacatecas (Zac)

                  

                
              

            

          


          


          Geography and climate
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          Mexico is located in the southern portion of North America,. Mexico is also the northern constituent of the region known as Middle America, at about 23 N and 102 W. Almost all of Mexico lies in the North American Plate, with parts of the Baja California Peninsula in the northwest on the Pacific and Cocos Plates. Geophysically, some geographers include the south-eastern part of the territory (around 12% of the total) in Central America. Geopolitically, however, Mexico is considered part of North America.


          Mexico's total area is 1,972,550 km, making it the world's 14th largest country by total area, and includes approximately 6,000 km of islands in the Pacific Ocean (including the remote Guadalupe Island and the Islas Revillagigedo), Gulf of Mexico, Caribbean Sea, and Gulf of California. On its north, Mexico shares a 3,141 km border with the United States. The meandering Ro Bravo del Norte (known as the Rio Grande in the United States) defines the border from Ciudad Jurez east to the Gulf of Mexico. A series of natural and artificial markers delineate the United States-Mexican border west from Ciudad Jurez to the Pacific Ocean. On its south, Mexico shares an 871 km border with Guatemala and a 251 km border with Belize.


          


          Topography
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          Mexico is crossed from north to south by two mountain ranges known as Sierra Madre Oriental and Sierra Madre Occidental, which are the extension of the Rocky Mountains from northern North America. From east to west at the centre, the country is crossed by the Trans-Mexican Volcanic Belt also known as the Sierra Nevada. A fourth mountain range, the Sierra Madre del Sur, runs from Michoacn to Oaxaca. As such, the majority of the Mexican central and northern territories are located at high altitudes, and the highest elevations are found at the Trans-Mexican Volcanic Belt: Pico de Orizaba (5,700 m), Popocatpetl (5,462 m) and Iztacchuatl (5,286 m) and the Nevado de Toluca (4,577 m). Three major urban agglomerations are located in the valleys between these four elevations: Toluca, Greater Mexico City and Puebla.


          


          Climate
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          The Tropic of Cancer effectively divides the country into temperate and tropical zones. Land north of the twenty-fourth parallel experiences cooler temperatures during the winter months. South of the twenty-fourth parallel, temperatures are fairly constant year round and vary solely as a function of elevation.This gives Mexico one of the worlds most diverse weather systems in the world.


          Areas south of the twenty-fourth parallel with elevations up to 1,000 meters (the southern parts of both coastal plains as well as the Yucatn Peninsula), have a yearly median temperature between 24 and 28 C. Temperatures here remain high throughout the year, with only a 5 C difference between winter and summer median temperatures. Although low-lying areas north of the twentieth-fourth parallel are hot and humid during the summer, they generally have lower yearly temperature averages (from 20 to 24 C) because of more moderate conditions during the winter.


          Many large cities in Mexico are located in the Valley of Mexico or in adjacent valleys with altitudes generally above 2,000 m, this gives them a year-round temperate climate with yearly temperature averages (from 16 to 18 C) and cool nighttime temperatures throughout the year. Many parts of Mexico, particularly the north, have a dry climate with sporadic rainfall while parts of the tropical lowlands in the south average more than 200 cm of annual precipitation.


          


          Biodiversity
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          Mexico is one of the 18 megadiverse countries of the world. With over 200,000 different species, Mexico is home of 1012% of the world's biodiversity. Mexico ranks first in biodiversity in reptiles with 707 known species, second in mammals with 438 species, fourth in amphibians with 290 species, and fourth in flora, with 26,000 different species. Mexico is also considered the second country in the world in ecosystems and fourth in overall species. Approximately 2,500 species are protected by Mexican legislations. The Mexican government created the National System of Information about Biodiversity, in order to study and promote the sustainable use of ecosystems.


          In Mexico, 170,000 square kilometres are considered "Protected Natural Areas." These include 34 reserve biospheres (unaltered ecosystems), 64 national parks, 4 natural monuments (protected in perpetuity for their aesthetic, scientific or historical value), 26 areas of protected flora and fauna, 4 areas for natural resource protection (conservation of soil, hydrological basins and forests) and 17 sanctuaries (zones rich in diverse species).


          The discovery of the Americas brought to the rest of the world many widely used ingredients. Some of Mexico's native ingredients include: chocolate, tomato, maize and corn, vanilla, avocado, guava, chayote, epazote, camote, jcama, nopal, tejocote, huitlacoche, sapote, mamey sapote, and many varieties of beans. Most of these names are in indigenous languages like Nahuatl.


          


          Economy
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          Mexico has a free market mixed economy, and is firmly established as an upper middle-income country. It is the 12th largest economy in the world as measured in Gross Domestic Product in purchasing power parity. According to the latest information available from the World Bank, Mexico had the highest Gross National Income per capita in Latin America, both in nominal terms and in purchasing power parity(PPP), at $7,830 and $11,990 respectively in 2006. After the 1994 economic debacle, Mexico has made an impressive recovery, building a modern and diversified economy. Recent administrations have also improved infrastructure and opened competition in seaports, railroads, telecommunications, electricity generation, natural gas distribution and airports. Oil is Mexico's largest source of foreign income. According to Goldman Sachs BRIMC review of emerging economies, by 2050 the largest economies in the world will be as follows: China, United States, India, Japan, Brazil, and Mexico.


          According to the director for Mexico at the World Bank, the population in extreme poverty has decreased from 24.2% to 17.6% in the general population and from 42% to 27.9% in rural areas from 2000-2004. Nonetheless, income inequality remains a problem, and huge gaps remain not only between rich and poor but also between the north and the south, and between urban and rural areas. Sharp contrasts in income and Human Development are also a grave problem in Mexico. The 2004 United Nations Human Development Index report for Mexico states that Benito Jurez, a district of the Distrito Federal, and San Pedro Garza Garca, in the State of Nuevo Len, would have a similar level of economic, educational and life expectancy development to Germany or New Zealand. In contrast, Metlatonoc, in the state of Guerrero, would have an HDI similar to that of Syria.


          Many of the positive effects in poverty reduction and the increase in purchasing power of the middle class are attributed to the macroeconomic stability pursued by the last two administrations. GDP annual average growth for the period of 19952002 was 5.1%. The economic downturn in the United States also caused a similar pattern in Mexico, from which it rapidly recovered to grow 4.1% in 2005 and 3% in 2005. Inflation has reached a record low of 3.3% in 2005, and interest rates are low, which have spurred credit-consumption in the middle class. The Fox administration also provided monetary stability: the budget deficit was further reduced and foreign debt was decreased to less than 20% of GDP. Along with Chile, Mexico has the highest rating of long-term sovereign credit in Latin America. Poverty in Mexico is further reduced by remittances from Mexican citizens working in the United States of America, which reaches US$20 billion dollars per year and is the second largest source of foreign income after oil exports.


          Approximately 90% of Mexican trade has been put under free trade agreements with over 40 countries, of which the North American Free Trade Agreement remains the most significant. Almost 90% of Mexican exports go to the United States and Canada and close to 65% of its imports come from these two countries. Other major trade agreements have been signed with the European Union, Japan, Israel and many countries in Central and South America. As such, Mexico has become a major player in international trade and an export power. Measured in the dollar value of exports, Mexico was the 15th largest exporter in the worldtenth if the European Union is treated as a single entity. Mexican exports roughly equal the total exports of all Mercosur members together, Venezuela inclusive.


          Ongoing economic concerns include the commercial and financial dependence on the US, low real wages, underemployment for a large segment of the population, inequitable income distribution (the top 20% of income earners account for 55% of income), and few advancement opportunities for the largely Amerindian population in the impoverished southern states. Lack of structural reform is further exacerbated by an ever increasing outflow of the population into the United States, decreasing domestic pressure for reform.


          


          Tourism
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          According to the World Tourism Organization, Mexico has one of the largest tourism industries in the world. In 2005 it was the seventh most popular tourist destination worldwide, receiving over 20 million tourists per year; it is the only country in Latin America to be within the top 25. Tourism is also the third largest sector in the country's industrial GDP. The most notable tourist draws are the ancient Meso-American ruins, and popular beach resorts. The coastal climate and unique culture  a fusion of European (particularly Spanish) and Meso-American cultures; also make Mexico attractive. The peak tourist seasons in Mexico are during December and during July and August, with brief surges during the week before Easter and during spring break at many of the beach resort sites which are popular among vacationing college students from the United States.


          Mexico's middle/lower class typically take their vacations within Mexico, in contrast to the middle/higher class who travel worldwide, especially to Europe and the United States, and in lesser numbers to Asia and South America. Mexico is the twenty-third highest tourism spender in the world, and the highest in Latin America.


          


          Infrastructure


          


          Energy


          Energy production in Mexico is managed by State-owned companies: the Federal Commission of Electricity (Comisin Federal de Electricidad, CFE) and Pemex (Petrleos Mexicanos). The CFE is in charge of the operation of electricity-generating plants and its distribution all across the territory, with the exception of the states of Morelos, Mxico, Hidalgo and the Federal District, whose distribution of electricity is in charge of the State-owned Luz y Fuerza del Centro. Most of the electricity is generated in thermoelectrical plants, even though CFE operates several hydroelectrical plants, as well as wind power, geothermal and nuclear generators.


          Pemex is in charge of the exploration, extraction, transportation and marketing of crude oil and natural gas, as well as the refining and distribution of petroleum products and petrochemicals. Pemex is the largest company in Latin America, and the ninth-largest oil company in the world. In terms of total output, in 2007 it was the sixth-larger producer in the worldin 2003 it was the third-largest producing 3.1 million of barrels a day, way above the production of Kuwait or Venezuela.


          


          Transportation
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          The paved-roadway network in Mexico is the most extensive in Latin America at 116,802 km in 2005; 10,474 km were multi-lane freeways or expressways, most of which were tollways. Nonetheless, Mexico's diverse orographymost of the territory is crossed by high-altitude ranges of mountainsas well as economic challenges have led to difficulties in creating an integrated transportation network and even though the network has improved, it still cannot meet national needs adequately.


          Being one of the first Latin American countries to promote railway development, the network, though extensive at 30,952 km, is still inefficient to meet the economic demands of transportation. Most of the rail network is mainly used for merchandise or industrial freight and was mostly operated by National Railway of Mexico (Ferrocarriles Nacionales de Mxico, FNM), privatized in 1997.


          In 1999, Mexico had 1,806 airports, of which 233 had paved runways; of these, 35 carry 97% of the passenger traffic. The Mexico City International Airport remains the largest in Latin America and the 44th largest in the world transporting 21 million passengers a year. There are more than 30 domestic airline companies of which only two are known internationally: Aeromexico and Mexicana.


          Mass transit in Mexico is modest. Most of the domestic passenger transport needs are served by an extensive bus network with several dozen companies operating by regions. Train passenger transportation between cities is limited. Inner-city rail mass transit is available at Mexico Citywith the operation of the metro, elevated and ground train, as well as a Suburban Train connecting the adjacent municipalities of Greater Mexico Cityas well as at Guadalajara and Monterrey, the first served by a commuter rail and the second by an underground and elevated metro.


          


          Communications
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          The telecommunications industry is mostly dominated by Telmex (Telfonos de Mxico), privatized in 1990. As of 2006, Telmex had expanded its operations to Colombia, Peru, Chile, Argentina, Brazil and Uruguay and the United States. Other players in the domestic industry are Axtel and Maxcom. Due to Mexican orography, providing landline telephone service at remote mountainous areas is expensive, and the penetration of line-phones per capita is low compared to other Latin American countries, at twenty-percent. Mobile telephony has the advantage of reaching all areas at a lower cost, and the total number of mobile lines is almost three times that of landlines, with an estimation of 57 million lines. The telecommunication industry is regulated by the government through Cofetel (Comisin Federal de Telecomunicaciones).


          Usage of radio, television, and Internet in Mexico is prevalent. There are approximately 1,410 radio broadcast stations and 236 television stations (excluding repeaters). Major players in the broadcasting industry are Televisathe largest Spanish media company in the Spanish-speaking world and TV Azteca.


          


          Demographics


          According to the latest official census, which reported a population of 103 million, Mexico is the most populous Spanish-speaking country in the world. Mexican annual population growth has drastically decreased from a peak of 3.5% in 1965 to 0.99% in 2005. Life expectancy in 2006 was estimated to be at 75.4 years (72.6 male and 78.3 female). The states with the highest life expectancy are Baja California (75.9 years) and Nuevo Leon (75.6 years). The Federal District has a life expectancy of the same level as Baja California. The lowest levels are found in Chiapas (72.9), Oaxaca (73.2) and Guerrero (73.2 years). The mortality rate in 1970 was 9.7 per 1000 people; by 2001, the rate had dropped to 4.9 men per 1000 men and 3.8 women per 1000 women. The most common reasons for death in 2001 were heart problems (14.6% for men 17.6% for women) and cancer (11% for men and 15.8% for women).


          Mexican population is increasingly urban, with close to 75% living in cities. The five largest urban areas in Mexico ( Greater Mexico City, Greater Guadalajara, Greater Monterrey, Greater Puebla and Greater Toluca) are home to 30% of the country's population. Migration patterns within the country show positive migration to north-western and south-eastern states, and a negative rate of migration for the Federal District. While the annual population growth is still positive, the national net migration rate is negative (-4.7/1000), attributable to the emigration phenomenon of people from rural communities to the United States.


          


          Metropolitan areas of Mexico


          


          Metropolitan areas in Mexico have been traditionally defined as the group of municipalities that heavily interact with each other, usually around a core city. In 2004, a joint effort between CONAPO, INEGI and the Ministry of Social Development (SEDESOL) agreed to define metropolitan areas as either:


          
            	the group of two or more municipalities in which a city with a population of at least 50,000 is located whose urban area extends over the limit of the municipality that originally contained the core city incorporating either physically or under its area of direct influence other adjacent predominantly urban municipalities all of which have a high degree of social and economic integration or are relevant for urban politics and administration; or


            	a single municipality in which a city of a population of at least one million is located and fully contained, (that is, it does not transcend the limits of a single municipality); or


            	a city with a population of at least 250,000 which forms a conurbation with other cities in the United States.

          


          It should be noted, however, that northwestern and southeastern states are divided into a small number of large municipalities whereas central states are divided into a large number of smaller municipalities. As such, metropolitan areas in the northwest usually do not extend over more than one municipality (and figures usually report population for the entire municipality) whereas metropolitan areas in the centre extend over many municipalities.


          Few metropolitan areas extend beyond the limits of one state, namely: Greater Mexico City (Federal District, Mexico and Hidalgo), Puebla-Tlaxcala (Puebla and Tlaxcala, but excludes the city of Tlaxcala), Comarca Lagunera (Coahuila and Durango), and Tampico (Tamaulipas and Veracruz).


          The following is a list of the major metropolitan areas of Mexico, as reported in the 2005 census.


          
            
              Metropolitan areas by population
            

            
              	Rank

              	City proper

              	State

              	Pop.

              	Rank

              	City proper

              	State

              	Pop.
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              	1

              	Mexico City

              	Federal District

              	19,231,829

              	11

              	Quertaro

              	Quertaro

              	918,100
            


            
              	2

              	Guadalajara

              	Jalisco

              	4,095,853

              	12

              	Mrida

              	Yucatn

              	897,740
            


            
              	3

              	Monterrey

              	Nuevo Leon

              	3,664,331

              	13

              	Mexicali

              	Baja California

              	855,962
            


            
              	4

              	Puebla

              	Puebla

              	2,109,049

              	14

              	Aguascalientes

              	Aguascalientes

              	805,666

              	
            


            
              	5

              	Toluca

              	Mexico State

              	1,610,786

              	15

              	Tampico

              	Tamaulipas

              	803,196
            


            
              	6

              	Tijuana

              	Baja California

              	1,483,992

              	16

              	Culiacn

              	Sinaloa

              	793,730
            


            
              	7

              	Len

              	Guanajuato

              	1,425,210

              	17

              	Cuernavaca

              	Morelos

              	787,556
            


            
              	8

              	Ciudad Jurez

              	Chihuahua

              	1,313,338

              	18

              	Acapulco

              	Guerrero

              	786,830
            


            
              	9

              	Torren

              	Coahuila

              	1,110,890

              	19

              	Chihuahua

              	Chihuahua

              	784,882
            


            
              	10

              	San Luis Potosi

              	San Luis Potos

              	957,753

              	20

              	Morelia

              	Michoacn

              	735,624
            


            
              	2005 Census
            

          


          


          Immigration


          Mexico is home to the largest number of U.S. citizens abroad (estimated at one million as of 1999), which represents 1% of the Mexican population and 25% of all U.S. citizens abroad. Other significant communities of foreigners are those of Central and South Americans, most notably from Argentina, Brazil, Chile, Colombia, Peru, Cuba, Venezuela, Guatemala, and Belize. Though estimations vary, the Argentine community is considered to be the second largest foreign community in the country (estimated somewhere between 30,000 and 150,000). Throughout the 20th century, the country followed a policy of granting asylum to fellow Latin Americans and Europeans (mostly Spaniards in the 1940s) fleeing political persecution in their home countries.


          Discrepancies between the figures for official legal aliens and those of all foreign-born residents regardless of their immigration status are quite large. The official figure for foreign-born legal residents in Mexico is 493,000 (since 2004), with a majority (86.9%) of these born in the United States (except Chiapas, where the majority of immigrants are from Central America). The five states with the most immigrants are Baja California (12.1% of total immigrants), Mexico City (the Federal District; 11.4%), Jalisco (9.9%), Chihuahua (9%) and Tamaulipas (7.3%). More than 54.6% of the immigrant population are fifteen years old or younger, while 9% are fifty or older.


          


          Ethnography
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          Mexico is ethnically diverse, and the constitution defines the country to be a pluricultural nation.


          
            	Mestizos (those of mixed European and Amerindian ancestry) form the largest group, comprising up to 60-75% of the total population.

          


          
            	Amerindians called indigenous peoples (indgenas) are estimated to be between 12% (pure Amerindian) and 30% (predominantly Amerindian). Indigenous peoples are considered the foundation of the Mexican pluricultural nation and therefore enjoy self-determination in certain areas. Indigenous languages are also considered "national languages" and are protected by law.

          


          
            	Whites make up 9%-17% of the population, mostly descendants of the first Spanish settlers; although there are a minority of French, Italian, Portuguese, Basque, German, Irish, Polish, Romanian, Russian and British descents from recent contemporary migration after the waves of immigration that brought many Europeans at the end of the nineteenth and early twentieth centuries, along with some Canadians and Euro-Americans from the United States and Argentina. Most are found in major cities.

          


          Mexico also received a large number of Lebanese, Turkish, Chinese, Japanese, Koreans and Filipino immigrants.


          Afro-Mexicans, mostly of mixed ancestry, live in the coastal areas of Veracruz, Tabasco and Guerrero.


          


          Language


          There is no de jure constitutional official language at the federal level in Mexico. Spanish, spoken by 97% of the population, is considered a national language by The General Law of Linguistic Rights of the Indigenous Peoples, which also grants all indigenous minority languages spoken in Mexico, regardless of the number of speakers, the same validity as Spanish in all territories in which they are spoken, and indigenous peoples are entitled to request some public services and documents in their native languages. Along with Spanish, the law has granted them more than 60 languages the status of "national languages". The law includes all Amerindian languages regardless of origin; that is, it includes the Amerindian languages of ethnic groups non-native to the territory. As such the National Commission for the Development of the Indigenous Peoples recognizes the language of the Kickapoo, who immigrated from the United States, and recognizes the languages of the Guatemalan Amerindian refugees. The Mexican government has promoted and established bilingual primary and secondary education in some indigenous rural communities. Approximately 7.1% of the population speaks an indigenous language and 1.2% do not speak Spanish.


          Mexico has the largest Spanish-speaking population in the world with more than twice as many as the second largest Spanish-speaking country. Almost a third of all Spanish native speakers in the world live in Mexico. Nahuatl is spoken by 1.5 million people and Yucatec Maya by 800,000. Some of the national languages are in danger of extinction; Lacandon is spoken by fewer than one hundred people.


          English is widely used in business, at the border cities, as well as by the one million U.S. citizens that live in Mexico, mostly retirees in small towns in Baja California, Guanajuato and Chiapas. Other European languages spoken by sizable communities in Mexico are Venetian, Plautdietsch, German, French and Romani.


          


          Religion
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          Unlike some other Latin American countries, Mexico has no official religion, and the Constitution of 1917 and the anti-clerical laws imposed limitations on the church and sometimes codified state intrusion into church matters. The government does not provide any financial contributions to the church, and the church does not participate in public education.


          The last census reported, by self-ascription, that 95% of the population is Christian. Roman Catholics are 89% of the total population, 47% percent of whom attend church services weekly. In absolute terms, Mexico has the world's second largest number of Catholics after Brazil.


          About 6% of the population (more than 4.4 million people) is Protestant, of whom Pentecostals and Charismatics (called Neo-Pentecostals in the census), are the largest group (1.37 million people). There are also a sizeable number of Seventh-day Adventists (0.6 million people). The 2000 national census counted more than one million Jehovah's Witnesses. The Church of Jesus Christ of Latter-day Saints claims one million registered members as of 2006, about 250,000 of whom are active, though this is disputed.


          The presence of Jews in Mexico dates back to 1521, when Hernando Corts conquered the Aztecs, accompanied by several Conversos. According to the last national census by the INEGI, there are now more than 45,000 Mexican Jews. Almost three million people in the 2000 National Census reported having no religion.


          In 1992, Mexico lifted almost all restrictions on the Catholic Church and other religions, including granting all religious groups legal status, conceding them limited property rights, and lifting restrictions on the number of priests in the country. Until recently, priests did not have the right to vote, and even now they cannot be elected to public office.


          


          Culture
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          Mexican culture reflects the complexity of the country's history through the blending of pre-Hispanic civilizations and the culture of Spain, imparted during Spain's 300-year colonization of Mexico. Exogenous cultural elements mainly from the United States have been incorporated into Mexican culture. As was the case in most Latin American countries, when Mexico became an independent nation, it had to slowly create a national identity, being an ethnically diverse country in which, for the most part, the only connecting element amongst the newly independent inhabitants was Catholicism.


          The Porfirian era (el Porfiriato), in the last quarter of the nineteenth century and the first decade of the twentieth century, was marked by economic progress and peace. After four decades of civil unrest and war, Mexico saw the development of philosophy and the arts, promoted by President Daz himself. Since that time, though accentuated during the Mexican Revolution, cultural identity had its foundation in the mestizaje, of which the indigenous (i.e. Amerindian) element was the core. In light of the various ethnicities that formed the Mexican people, Jos Vasconcelos in his publication La Raza Csmica (The Cosmic Race) (1925) defined Mexico to be the melting pot of all races (thus extending the definition of the mestizo) not only biologically but culturally as well. This exalting of mestizaje was a revolutionary idea that sharply contrasted with the idea of a superior pure race prevalent in Europe at the time.


          


          Cinema


          Mexican films from the Golden Era in the 1940s and 1950s are the greatest examples of Latin American cinema, with a huge industry comparable to the Hollywood of those years. Mexican films were exported and exhibited in all of Latin America and Europe. Maria Candelaria (1944) by Emilio Fernndez, was one of the first films awarded a Palme d'Or at the Cannes Film Festival in 1946, the first time the event was held after World War II. Famous actors and actresses from this period include Mara Flix, Pedro Infante, Dolores del Ro, Jorge Negrete and the comedian Cantinflas.


          More recently, films such as Como agua para chocolate (1992), Cronos (1993), Amores Perros (2000), Y tu mam tambin (2001), El Crimen del Padre Amaro (2002), Pan's Labyrinth (2006) and Babel (2006) have been successful in creating universal stories about contemporary subjects, and were internationally recognised, as in the prestigious Cannes Film Festival. Mexican directors Alejandro Gonzlez Irritu ( Amores Perros, Babel), Alfonso Cuarn ( Children of Men, Harry Potter and the Prisoner of Azkaban), Guillermo del Toro, Carlos Carrera ( The Crime of Father Amaro), and screenwriter Guillermo Arriaga are some of the most known present-day film makers.


          


          Music
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          Mexican society enjoys a vast array of music genres, showing the diversity of Mexican culture. Traditional music includes Mariachi, Banda, Norteo, Ranchera and Corridos; on an every-day basis most Mexicans listen to contemporary music such as Pop, Rock, etc. in both English and Spanish. Mexico has the largest media industry in Latin America, producing Mexican artists who are famous in Central and South America and parts of Europe, especially Spain. Some well-known Mexican singers are Thala and Luis Miguel. Popular groups are Caf Tacvba, Molotov, RBD and Mana, among others.


          Most states, through their Ministry of Culture or of Education, sponsor an Orquesta Sinfnica or Orquesta Filarmnica (Symphony Orchestra or Philharmonica Orchestra) so people can enjoy classical music. The Orquesta Filarmnica de Jalisco is the oldest in the country.


          


          Fine arts
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          Post-revolutionary art in Mexico had its expression in the works of renowned artists such as Frida Kahlo, Diego Rivera, Jos Clemente Orozco, Rufino Tamayo, David Alfaro Siqueiros and Juan O'Gorman. Diego Rivera, the most well-known figure of Mexican muralism, painted the Man at the Crossroads at the Rockefeller Centre in New York City, a huge mural that was destroyed the next year due to the inclusion of a portrait of Russian communist leader Lenin. Some of Rivera's murals are displayed at the Mexican National Palace and the Palace of Fine Arts.


          Academic music composers of Mexico include Manuel M. Ponce, Mario Lavista, Silvestre Revueltas, Arturo Marquez, and Juventino Rosas, many of whom incorporated traditional elements into their music. Nobel Prize winner Octavio Paz, Carlos Fuentes, Juan Rulfo, Elena Poniatowska, and Jos Emilio Pacheco, are some of the most recognized authors of Mexican literature.


          Cuisine
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          Mexican cuisine is known for its intense and varied flavours, colorful decoration, and variety of spices. Most of today's Mexican food is based on pre-hispanic traditions, including the Aztecs and Maya, combined with culinary trends introduced by Spanish colonists. The conquistadores eventually combined their imported diet of rice, beef, pork, chicken, wine, garlic and onions with the native pre-Columbian food, including maize, tomato, vanilla, avocado, papaya, pineapple, chile pepper, beans, squash, limes (limn in Mexican Spanish), sweet potato, peanut and turkey.


          The most internationally recognized dishes include chocolate, tacos, quesadillas, enchiladas, burritos, tamales and mole among others. Regional dishes include mole poblano, chiles en nogada and chalupas from Puebla; cabrito and machaca from Monterrey, cochinita pibil from Yucatn, Tlayudas from Oaxaca, as well as barbacoa, chilaquiles, milanesas, and many others.


          


          Sports
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          Mexico City hosted the XIX Olympic Games in 1968, making it the only Latin American city to do so. The country has also hosted the FIFA World Cup twice, in 1970 and 1986.


          Mexicos most popular sport is football (soccer). It is commonly believed that Football was introduced in Mexico by Cornish miners at the end of the 19th century. By 1902 a 5 team league emerged still with a strong English influence . Football became a professional sport in 1943. Since the Era Professional started, Mexicos top clubs have been Guadalajara with 11 championships, Amrica with 10 and Toluca and Cruz Azul with 8 . In Mexican Football many players have been raised to the level of legend, but two of them have received international recognition above others. Antonio Carbajal was the first player to appear in 5 World Cups, and Hugo Sanchez was named best CONCACAF player of the 20th Century by IFFHS. Mexicans biggest stadiums are Estadio Azteca, Estadio Olimpico Universitario and Estadio Jalisco.


          The national sport of Mexico is Charreria. Bullfighting is also a popular sport in the country, and almost all large cities have bullrings. Plaza Mxico in Mexico City, is the largest bullring in the world, which seats 55,000 people. Professional wrestling (or Lucha libre in Spanish) is a major crowd draw with national promotions such as AAA, LLL, CMLL and others.


          Baseball, is also popular, especially in the Gulf of Mexico, Yucatan Peninsula and the Northern States. The season runs from March to July with playoffs held in August. The Mexican professional league is named the Liga Mexicana de Beisbol. Current champions (2007) are Sultanes de Monterrey who defeated in a tight series Leones de Yucatn. However the best level of baseball is played in Liga Mexicana del Pacfico, played in Sinaloa, Sonora and Baja California. Given that it is played during the MLB off-season, some of its players are signed to play with the league 8 teams. Current champions (2007) are Naranjeros de Hermosillo. The league champion participates in the Caribbean Series, a tournament between the Champions of Winter Leagues of Mexico, Venezuela, Puerto Rico and the Dominican Republic.
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          The most important professional basketball league is the Liga Nacional de Baloncesto Profesional and covers the whole Mexican territory, where the Soles de Mexicali are the current champions. In 2007 three Mexican teams will be competing in the American Basketball Association. In the northwestern states is the CIBACOPA Competition, with professional basketball players from Mexico and the U.S. Universities and some teams from the NBA.


          American football is played at the major universities like ITESM ( Instituto Tecnolgico y de Estudios Superiores de Monterrey), UANL ( Universidad Autnoma de Nuevo Len), UDLA (University of the Americas), IPN (Instituto Politcnico Nacional) and UNAM. The college league in Mexico is called ONEFA. There is also a strong following of the NFL in Mexico with the Cowboys, Steelers, Dolphins and Raiders being the most popular teams. Rugby is played at the amateur level throughout the country with the majority of clubs in Mexico City and others in Monterrey, Guadalajara, Celaya, Guanajuato and Oaxaca.


          Car racing is very popular in Mexico. Throughout the years, Mexico has hosted races for some of the most important international championships such as Formula 1, NASCAR, Champ Car, A1 Grand Prix, among others. Mexico also has its own NASCAR-sanctioned stock car series, the NASCAR Corona Series, which runs 14 events in different cities, drawing large crowds. Other forms of racing include Formula Renault, Formula Vee, touring cars, Pick-up trucks, endurance racing, rallying, and off-road.


          Ice Hockey is played in larger cities like Monterrey, Guadalajara, Villahermosa, Culiacan and of course Mexico City, with teams like: Galerias Pumas, Gran Sur Wolves, Lomas Verdes Falcons, Metepec Tigres, Monterrey Toros, San Jeronimo Bears, Villahermosa Garrobos and as independent teams: Bosques, Cuatitlan Izcally, Jalapa, Jalisco, Leon, Merida, Puebla, Jurasicos. The IIHF or Federacin Deportiva de Mexico de Hockey Sobre Hielo A.C. is the Official Mexico National Ice Hockey Federation and regulates all tournaments in Mexico.


          Other notable Mexican athletes include golfer Lorena Ochoa, who is currently ranked first in the LPGA world rankings, Ana Guevara, former world champion of the 400 metres and Olympic subchampion in Athens 2004, and Fernando Platas, a numerous Olympic medal winning diver.


          Sport fishing is popular in Baja California and the big Pacific coast resorts, while freshwater bass fishing is growing in popularity too. The gentler arts of diving and snorkeling are big around the Caribbean, with famous dive sites at Cozumel and on the reefs further south. The Pacific coast is becoming something of a centre for surfing, with few facilities as yet; all these sports attract tourists to Mexico.


          


          Health Care and Education
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          In the 1990s, Mexico entered a transitional stage in the overall health of the population; in the 1990s Mexico exhibited mortality patterns similar to those found in developed societies.


          Health and hospital care is free and available to all Mexicans through the Mexican Social Security Institute (IMSS) and the Institute for Social Security and Services for State Workers (ISSSTE). Overall, health services are adequate; though exceptional cases are mostly centralized in large cities and offered by private hospitals. Residents of small towns have to travel to large urban centers to get specialized attention. Disparities between large cities, urban and rural are quite noticeable; health coverage in rural and indigenous communities is poor. Medical training is done mostly at public universities with specializations abroad. Some public universities in Mexico, most notably the University of Guadalajara, have signed agreements with the US to receive and train American students in Medicine. Health care costs in private institutions and prescription drugs in Mexico are on average lower than that of its North American economic partners; drugs manufactured in Mexico are 50% less costly on average than those manufactured in the US.


          In 2004, the literacy rate was at 97% for youth under the age of 14 and 91% for people over 15, placing Mexico at the 24th place in the world rank accordingly to UNESCO. Primary and secondary education (9 years) is free and mandatory. Even though different bilingual education programs have existed since the 1960s for the indigenous communities, after a constitutional reform in the late 1990s, these programs have had a new thrust, and free text books are produced in more than a dozen indigenous languages.


          In the 1970s, Mexico established a system of "distance-learning" through satellite communications to reach otherwise inaccessible small rural and indigenous communities. Schools that use this system are known as telesecundarias in Mexico. The Mexican distance learning secondary education is also transmitted to some Central American countries and to Colombia, and it is used in some southern regions of the United States as a method of bilingual education. There are approximately 30,000 telesecundarias and approximately a million telesecundaria students in the country.


          The largest and most prestigious public university in Mexico, today numbering over 269,000 students, is the National Autonomous University of Mexico (Universidad Nacional Autnoma de Mxico, UNAM) founded in 1551. Three Nobel laureates and most of Mexico's modern-day presidents are among its former students. UNAM conducts 50% of Mexico's scientific research and has presence all across the country with satellite campuses and research centers. The National Autonomous University of Mexico ranks 192th place in the Top 200 World University Ranking published by The Times Higher Education Supplement in 2007, making it the highest ranked Spanish-speaking university in the world and the third highest ranked in Latin America. The second largest university is the National Polytechnic Institute (IPN). These institutions are public, and there are at least a couple of public universities per state.


          One of the most prestigious private universities is Monterrey's Technological and Higher Education Institute (ITESM). It was ranked by the Wall Street Journal as the 7th top International Business School worldwide and 74th among the world's top arts and humanities universities ranking of The Times Higher Education Supplement, published in 2005. ITESM has thirty-two secondary campuses, apart from its Monterrey Campus. Other important private universities include Mexico's Autonomous Technological Institute (ITAM), ranked as the best economics school in Latin America, Universidad de las Amricas Puebla (UDLAP) and the Ibero-American University ( Universidad Iberoamericana).


          


          Science and technology
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          Notable Mexican technologists include Luis E. Miramontes, the co-inventor of the contraceptive pill, Guillermo Gonzlez Camarena, who invented the "Chromoscopic adapter for television equipment", an early colour television transmission system, and Mario J. Molina, who won the Nobel Prize in Chemistry. Rodolfo Neri Vela, an UNAM graduate, was the first Mexican to enter space (as part of the STS-61-B mission in 1985.)


          In recent years, the biggest scientific project being developed in Mexico was the construction of the Large Millimeter Telescope (Gran Telescopio Milimtrico, GMT), the world's largest and most sensitive single-aperture telescope in its frequency range. It was designed to observe regions of space obscured by stellar dust.


          Nonetheless, the government currently spends only 4.16% of GDP in science and technology, a low percentage in comparison with other countries, although Mexico has shown outstanding scientific success with such a small budget. Mexico has a low number of researchers compared to other OECD countries, with only 19.7 researchers per 10,000 inhabitants. Mexico trains sixty-five PhDs per million inhabitants per year. Moreover, there is a regional disparity in the allocation of scientific resources; 75% of all doctorate degrees are awarded from institutions in Mexico City area.


          In 1962, the National Commission of Outer Space (Comisin Nacional del Espacio Exterior, CONNE) was established, but was dismantled in 1977. In 2007, a project was presented to re-open a new Mexican Space Agency (AEXA). It is awaiting Senate approval by the end of 2008.
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              	Coordinates:
            


            
              	Country

              	Mexico
            


            
              	Federal entity

              	Federal District
            


            
              	Boroughs

              	The 16 delegaciones
            


            
              	Founded

              	c. March 18, 1325

              (as Tenochtitlan)
            


            
              	Municipality of New Spain

              	1524
            


            
              	FederalDistrict

              	1824
            


            
              	Government
            


            
              	-Type

              	Republic
            


            
              	- Head of Government

              	Marcelo Ebrard ( PRD)
            


            
              	Area 1
            


            
              	-City

              	1,499km(578.77sqmi)
            


            
              	Elevation

              	2,240m (7,349ft)
            


            
              	Population (2006)
            


            
              	-City

              	8,720,916
            


            
              	- Density

              	5,741/km(14,869.1/sqmi)
            


            
              	- Metro

              	19,231,829
            


            
              	- Demonym

              	capitalino (formal), defeo (informal), chilango (colloquial)
            


            
              	Time zone

              	Central Standard Time ( UTC-6)
            


            
              	-Summer( DST)

              	Central Daylight Time ( UTC-5)
            


            
              	1 Area of the Federal District that includes non-urban areas at the south.
            


            
              	Website: http://www.df.gob.mx
            

          


          Mexico City (in Spanish: Ciudad de Mxico, Mxico, D.F. or simply Mxico) is the capital city of Mexico. It is the most important economic, industrial and cultural centre in the country, and the most populous city with 8,720,916 inhabitants in 2005. Greater Mexico City (Zona Metropolitana del Valle de Mxico) incorporates 58 adjacent municipalities of Mexico State and 1 municipality of the state of Hidalgo, according to the most recent definition agreed upon by the federal and state governments. In 2006 Greater Mexico City had a population of 19.2 million, making it the largest metropolitan area in the western hemisphere and the second largest in the world. In 2005, it ranked the eighth in terms of GDP (PPP) among urban agglomerations in the world. Along with So Paulo it is the only Beta global city with 8 points in Latin America.


          Mexico City is also the Federal District (Distrito Federal in Spanish, and hence the abbreviation D.F.). The Federal District is coextensive with Mexico City: both are governed by a single institution and are constitutionally considered to be the same entity. This has not always been the case. The Federal District, created in 1824, was integrated by several municipalities, one of which was the municipality of Mexico City. As the city began to grow, it engulfed all other municipalities into one large urban area. In 1928, all municipalities within the Federal District were abolished, an action that left a vacuum in the legal status of Mexico City vis--vis the Federal District, even though for most practical purposes they were traditionally considered to be the same entity. In 1993, to end the sterile discussions about whether one concept had engulfed the other, or if any of the two entities had any existence in lieu of the other, the 44th Article of the Constitution of Mexico was reformed to clearly state that Mexico City is the Federal District, seat of the Powers of the Union and capital of the United Mexican States.


          Mexico City is located in the Valley of Mexico, also called the Valley of Anhuac, a large valley in the high plateaus at the centre of Mexico, at an altitude of 2,240 meters (7,349 ft). It was originally built by the Aztecs in 1325 on an island of Lake Texcoco. The city was almost completely destroyed in the siege of 1521, and was redesigned and rebuilt in the following years following the Spanish urban standards. In 1524 the municipality of Mexico City was established, known as Mxico Tenustitln, and as of 1585 it is officially known as ciudad de Mxico.


          


          History


          


          Prehispanic era and Spanish colonial period


          
            [image: Mexico City in 1628.]

            
              Mexico City in 1628.
            

          


          Mexico (in Spanish pronounced "Me-hee-co") City was founded as Mexico-Tenochtitlan on March 18, 1325 by the Nahua Aztec or Mexican tribe, which rapidly became the capital of a sophisticated growing empire. Located on a small island on the middle of Lake Texcoco, the layout of the city forced the Aztecs to build an artificial island with a series of canals to allow the growth of the metropolis.
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          A number of causeways were also constructed from the shoreline to the central island.These causeways are the foundation of the various calzadas which are today principal avenues in Mexico City. In fact, although the lake was salty, dams built by the Aztecs kept the city surrounded by clear water from the rivers that fed the lake. Two double aqueducts provided the city with fresh water; this was intended mainly for cleaning and washing.


          After centuries of pre-Columbian civilization, the Spanish conquistador (conqueror) Hernn Corts first arrived in the area in 1519. He did not succeed in conquering the city until August 13, 1521, after a 79-day siege that destroyed most of the old Aztec city.


          In 1524 the rebuilt city served as the capital of the viceroyalty of New Spain and the political and cultural centre of Mexico. The importance of the city was such that the Captaincy General of Guatemala, Yucatn, Cuba, Florida, and the Philippines were administered from it. This colonial period culminated with the construction of the baroque Metropolitan Cathedral and the Basilica of Guadalupe.


          


          Independence
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          The outbreak of the Mexican War of Independence in 1810, and the eventual independence of the country in 1821 were unable to hamper the influence of the city even though it shook internal politics. The capital became host of the first ruler of the Mexican Empire, Agustin de Iturbide, who abdicated a year later in 1823. The nation became a federal republic in October 1824.


          In 1824, the Mexican Federal District was established by the new government and by the signing of their new constitution, where the concept of a federal district was adapted from the American constitution. Before this designation, Mexico City had served as the seat of government for both the State of Mexico and the nation as a whole. Texcoco and then Toluca became the capital of the state of Mexico.


          The war with the United States led to an invasion into Mexico City by U.S. General Winfield Scott on September 14, 1847, and obligated Mexico to cede the provinces of Santa Fe de Nuevo Mxico and Alta California, what are today the States of California, Arizona, Colorado, Nevada, New Mexico and parts of Utah and Wyoming to the U.S. and recognize Texas as independent. This was formally recognized in the Treaty of Guadalupe Hidalgo, which was signed in what is now the suburb of the city of the same name. The invasion culminated at Chapultepec Castle, the military centre of the country where, according to the legend, 13 young Mexican cadets (see Nios Hroes) fought helpless and outnumbered to keep the Americans from taking the symbolic castle. This event is remembered by a series of monolithic columns that bear their names at the base of the Castle. A short-lived monarchy in 1864-1867, under Emperor Maximilian I, left its mark on the reconstruction of Chapultepec Castle and other urban planning that was said to have been modeled after the Champs-lyses to help his consort Empress Carlota adjust to the city.


          A three decade long dictatorship under Porfirio Daz left a French influence upon Mexico City. The stunning, bronze Angel of Independence was built under his administration to celebrate the first centenary of the beginning of the War of Independence. Other urban highlights built at the time were the Palacio de Bellas Artes and the expansion of Paseo de la Reforma  la Champs-lyses. Following the initial phase of the Mexican Revolution, whereby president Daz was forced to resign and a new president was elected, Mexico City suffered from what has been called La decena trgica ("The Tragic Ten Days") in February 1913. La decena trgica was a coup d'tat orchestrated by Victoriano Huerta in complicity with the United States Ambassador to Mexico Henry Lane Wilson.


          The post-revolutionary government of Mexico following the Mexican Revolution of 1910 reinforced the importance of the city which saw an important influx of immigrants during the rest of the 20th century. Most of the growth of Mexico City in population occurred in the late 20th century. In 1950, the city had about 3 million inhabitants. By 2000, the estimated population for the metropolitan area was around 18 million.


          


          Recent history
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          The city hosted the 1968 Summer Olympic Games, an event marred by the massacre of hundreds of students in what came to be known as the Tlatelolco Massacre, which occurred only a couple of weeks before the inauguration ceremony. Two other sporting events hosted by the city were the 1970 FIFA World Cup and the 1986 FIFA World Cup, the final matches of which took place in the Estadio Azteca.


          At 07:19 on September 19, 1985, the city was struck by an earthquake of magnitude 8.1 on the Richter scale which resulted in the deaths of between 5,000 (government estimate) and 20,000 people and rendered 50,000-90,000 people homeless. One hundred thousand housing units were destroyed, together with many government buildings. Up to USD $4 billion of damage was caused in three minutes. There was an additional magnitude 7.5 aftershock 36 hours later. When Mexico City hosted the FIFA World Cup again in 1986, the event was seen as an evidence of its rapid recovery.


          During the 1990s, Mexico City continued to grow as an economic and cultural centre of international importance, which has spurred the construction of new skyscrapers such as Latin America's tallest building, the Torre Mayor (a literal translation of which is Greater Tower) and a remodelled World Trade Centre Mxico, originally the Hotel de Mxico built during the 1960s and early 70's.


          Mexico City is ranked 8th among North Americas Top Ten Major Cities of the Future 2007-2008. It is ranked 4th in Economic Potential and 4th as Most Cost Effective. Mexico City was the one of the two Mexican cities that made the top ten, along with Guadalajara, which ranked 5th place.
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          The Federal District is located in central-South Mexico. It is bounded by the state of Mexico on the west, north and east, and by the state of Morelos on the south. Mexico City and its metropolitan area, which extends over the state of Mexico, are located in the Valley of Mexico or Anhuac, a 9,560km (3,691sqmi) valley that lies at an average of 2,240m (7,349ft) above sea level. This valley is a basin surrounded by mountains on all four sides, with only one small opening at the north. At the southern part of the basin, the mountain range reaches an altitude of 3,952m (12,966ft) above sea level; and to the east the volcanoes reach an altitude of more than 5,000m (16,000ft). The region receives anti-cyclonic systems, whose weak winds do not allow for the dispersion, outside the basin, of the air pollutants which are produced by the 50,000 industries and 4 million vehicles operating in the metropolitan area. The federal and local governments have implemented numerous plans to alleviate the problem of air pollution, including the constant monitoring and reporting of environmental conditions, such as ozone and nitrogen oxides. If the levels of these two pollutants reach critical levels, contingency actions are implemented which may include closing factories, changing school hours, and extending the A day without a car program to two days of the week. To control air pollution, the government has instituted industrial technology improvements, a strict biannual vehicle emission inspection and the reformulation of gasoline and diesel fuels).


          In 1986, the non-urban forest areas of the southern boroughs were declared National Ecological Reserves by president de la Madrid. Other areas of the Federal District became protected in the following years.


          Mexico City has a temperate highland climate (Koppen Cwb), due to its tropical location and high elevation. The lower region of the valley receives less rainfall than the upper regions of the south; the lower boroughs of Iztapalapa, Iztacalco, Venustiano Carranza and the west portion of Gustavo A. Madero are usually drier and warmer than the upper southern boroughs of Tlalpan and Milpa Alta, a mountainous region of pine and oak trees known as the range of Ajusco. The average annual temperature varies from 12 to 16C (53 to 60F), depending on the altitude of the borough. Lowest temperatures, usually registered during January and February, may reach -2 to -5C (28 to 23F), usually accompanied by snow showers on the southern regions of Ajusco, and the maximum temperatures of late spring and summer may reach up to 32C (90F). Overall precipitation is heavily concentrated in the summer months. The central valley of Mexico rarely gets precipitation in the form of snow during winter; the two last recorded instances of such an event were on January 12, 1967, and March 5, 1940.


          Originally much of the valley lay beneath the waters of Lake of Texcoco, a system of interconnected saline and freshwater lakes. The Aztecs built dikes to separate the fresh water used to raise crops in chinampas and to prevent recurrent floods. These dikes were destroyed during the siege of Tenochtitlan, and during colonial times the Spanish regularly drained the lake to prevent floods. Only a small section of the original lake remains, located outside the Federal District, in the State of Mexico, in the municipality of Atenco.
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          Politics


          


          Federal District


          In 1824, when the United Mexican States were born as a federation, the Congress of the Union decided to create a Federal District containing the capital of the federation, Mexico City. Mexico City and the surrounding territories that became the Federal District originally belonged to the state of Mexico, and the city was also the capital of the state. Being now the capital of the federation, and not of a single state, the city had to be administered directly by all the states through the power vested upon the powers of the Union. The Federal District was thus created on November 18, 1824, as a perfect circle with its centre at the Central Square (Plaza de la Constitucin, popularly known as "el Zcalo") and a radius of 8.38km (5.21mi). The Federal District was constituted by the municipality of Mexico City, and six additional municipalities: Tacuba, Tacubaya, Azcapotzalco, Mixcoac, Iztacalco, and Villa de Guadalupe.


          In 1854, president Antonio Lpez de Santa Anna, enlarged the area of the Federal District almost eightfold from the original 220km (80sqmi) to 1,700km (660sqmi), annexing the rural and mountainous areas in order to secure the strategic mountain passes to the south and southwest to protect the city should a foreign invasion occur again. (The Mexican-American War had just been fought). The last changes to the limits of the Federal District were made between 1898 and 1902, reducing the area to the current 1,499 km (579 sq mi) by adjusting the southern border with the state of Morelos. By that time, the total number of municipalities within the Federal District was twenty-two.


          While the Federal District was ruled by the federal government through an appointed governor, the municipalities within it were autonomous, and this duality of powers created constant tensions between the municipalities and the federal government for more than a century. In 1903 already, Porfirio Daz largely reduced the powers of the municipalities within the Federal District. Eventually, in December 1928, the federal government decided to abolish all the municipalities of the Federal District. In place of the municipalities, the Federal District was divided into one "Central Department" and 13 delegaciones (boroughs) administered directly by the government of the Federal District. The Central Department was integrated by the former municipalities of Mexico City, Tacuba, Tacubaya and Mixcoac.


          In 1941, the General Anaya borough was merged to the Central Department, which was then renamed "Mexico City" (thus reviving the name, but not the autonomous municipality). From 1941 to 1970, the Federal District was comprised by 12 delegaciones and Mexico City. In 1970 Mexico City was split into four different delegaciones: Cuauhtmoc, Miguel Hidalgo, Venustiano Carranza and Benito Jurez, thus increasing the number of delegaciones to sixteen. Since then, in a de facto manner, the whole Federal District, whose delegaciones had by then almost formed a single urban area, began to be considered a synonym of Mexico City. However, the lack of a de jure stipulation left a legal vacuum that led to a number of sterile discussions about whether one concept had engulfed the other or if the latter had ceased to exist altogether. In 1993 this situation was solved by an amendment to the 44th article of the Constitution whereby Mexico City and the Federal District were set to be the same entity. This amendment was later introduced into the second article of the Statute of Government of the Federal District.


          


          Political structure
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          Mexico City, being the seat of the powers of the Union, did not belong to any particular state but to all. Therefore, it was the president, representing the federation, who used to designate the head of government of the Federal District, a position which is sometimes presented outside Mexico as the "Mayor" of Mexico City. In the 1980s, given the dramatic increase in population of the previous decades, the inherent political inconsistencies of the systemlike in 1988, when the opposition candidate had received the majority of votes in the Federal District, but the president, however designated a governor form the party in power at the federal levelas well as the dissatisfaction with the inadequate response of the federal government to assist the city after the 1985 earthquake, the residents began to request political and administrative autonomy in order to manage their own local affairs. Some political groups even proposed that the Federal District be converted into the 32nd state of the federation.
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          In response to the demands, in 1987 the Federal District received a greater degree of autonomy, with the elaboration the first Statute of Government (Estatuto de Gobierno), and the creation of an Assembly of Representatives. In the 1990s this autonomy was further expanded and, starting from 1997, residents can directly elect the head of government of the Federal District and the representatives of a unicameral Legislative Assembly (which succeeded the previous Assembly) by popular vote. The first elected head of government was Cuauhtmoc Crdenas. Crdenas resigned in 1999 in order to run in the 2000 presidential elections and designated Rosario Robles to succeed him, who became the first woman (elected or otherwise) to govern Mexico City. In 2000 Andrs Manuel Lpez Obrador was elected, and resigned in 2005 to run in the 2006 presidential elections, Alejandro Encinas Rodrguez being designated by the Legislative Assembly to finish the term. In 2006, Marcelo Ebrard Casaubon was elected for the 20062012 period.


          The Federal District does not have a constitution, like the states of the Union, but rather a Statute of Government, and as part of its recent changes in autonomy, the budget is administered locally: it is proposed by the head of government and approved by the Legislative Assembly. Nonetheless, it is the Congress of the Union that sets the ceiling to internal and external public debt issued by the Federal District.


          According to the 44th article of the Mexican Constitution, in case the powers of the Union move to another city, the Federal District will be transformed into a new state, which will be called "State of the Valley of Mexico", with the new limits set by the Congress of the Union.


          


          Elections and government


          In 2006, elections were held for the post of head of government and the representatives of the Legislative Assembly. The elected and incumbent head of government is now Marcelo Ebrard Casaubon, candidate of the Party of the Democratic Revolution (PRD). Heads of government are elected for a 6-year period without the possibility of reelection. Traditionally, this position has been considered as the second most important executive office in the country.


          The Legislative Assembly of the Federal District is formed, as it is the case in all legislatures in Mexico, by both single-seat and proportional seats, making it a system of parallel voting. The Federal District is divided into 40 electoral constituencies of similar population which elect one representative by first-past-the-post plurality (FPP), locally called "uninominal deputies". The Federal District as a whole constitutes a single constituency for the parallel election of 26 representatives by proportionality (PR) with closed-party lists, locally called "plurinominal deputies." Even though proportionality is only confined to the proportional seats, to prevent a part from being overrepresented, several restrictions apply in the assignation of the seats; namely, that no party can have more than 63% of all seats, both uninominal and plurinominal. In the 2006 elections leftist PRD got the absolute majority in the direct uninominal elections, securing 34 of the 40 FPP seats. As such, PRD was not assigned any plurinominal seat to comply with the law that prevents overrepresentation. The overall composition of the Legislative Assembly is:
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          The politics pursued by the administrations of heads of government in Mexico City since the second half of the 20th century have usually been more liberal than those of the rest of the country, whether with the support of the federal government as was the case with the approval of several comprehensive environmental laws in the 1980s or through laws recently approved by the Legislative Assembly. In 2007, the Federal District became the second federal entity in the country, after the state of Coahuila, to approve same-sex unions, and the first to allow conjugal visits for homosexual prisoners In April of the same year, the Legislative Assembly expanded provisions on abortions, becoming the first federal entity to expand abortion in Mexico beyond cases of rape and economic reasons, to permit it regardless of the reason should the mother request it before the twelfth week of pregnancy.


          


          Boroughs
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          For administrative purposes, the Federal District is divided into 16 "delegaciones" or boroughs. While not fully equivalent to a municipality, the 16 boroughs have gained significant autonomy, and since 2000 their heads of government are elected directly by plurality (they were previously appointed by the head of government of the Federal District). Given that Mexico City is organized entirely as a Federal District, most of the city services are provided or organized by the Government of the Federal District and not by the boroughs themselves, while in the constituent states these services would be provided by the municipalities. The 16 boroughs of the Federal District are:


          
            
              	
                1. lvaro Obregn

                2. Azcapotzalco

                3. Benito Jurez

                4. Coyoacn

                5. Cuajimalpa

                6. Cuauhtmoc

                7. Gustavo A. Madero

                8. Iztacalco


              

              	
                9. Iztapalapa

                10. Magdalena Contreras

                11. Miguel Hidalgo

                12. Milpa Alta

                13. Tlhuac

                14. Tlalpan

                15. Venustiano Carranza

                16. Xochimilco

              
            

          


          The boroughs are composed by hundreds of colonias or neighborhoods, which have no jurisdictional autonomy or representation. It is plausible that the name, which literally means colony, arose in the late 19th, early 20th centuries, when one of the first urban developments outside the city's core was inhabited by a French colony in the city. Some colonias have identifiable attributes: Historic Centre is the oldest quarter in the city, some of the buildings dating back to the 16th century; la Condesa is known for its Art Deco architecture, and for being the newest artistic centre of the city; Santa Fe is a growing business and financial district (built over areas where tons of trash used to be thrown); Roma is a beaux arts neighbourhood and probably one of the oldest in the city; Polanco is an important commercial and economic centre known for its large Jewish community, and Tepito and La Lagunilla are known for its impressively large flea market.


          


          Economy
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          Mexico City is one of the most important economic hubs of Latin America. The city proper (Federal District) produces 21.8% of the country's Gross domestic product. According to a study conducted by PricewaterhouseCoopers, Greater Mexico City (with a population of 19.2 million) had a GDP of $315 billion in 2005 (at purchasing power parity), ranking as the eighth-richest urban agglomeration in the world after the greater areas of Tokyo, New York, Los Angeles, Chicago, Paris, London and Osaka/Kobe, and the richest in Latin America; in 2020 it is expected to rank seventh with a $608 billion GDP, displacing Osaka/Kobe. Mexico City alone would be the 30th largest economy in the world with a higher GDP than countries like Sweden or Switzerland. Mexico City is also one of the largest financial and commercial hubs in Latin America (it should be remembered that Carlos Slim, who has been ranked, in the last few months, as either the richest or the second richest person in the world, was born and has always lived in Mexico City). The Mexican stock exchange (Bolsa Mexicana de Valores) and the country's largest banks and insurers, as well as many international financial services conglomerates for Latin America, are headquartered in the city.
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          In terms of GDP per sector, the Federal District is the greatest contributor to the country's industrial GDP (15.8%) and also the greatest contributor to the country's GDP in the service sector (25.3%). Due to the limited non-urbanized space at the southmost of which is protected through environmental lawsthe contribution of the Federal District in agriculture is the smallest of all federal entities in the country. The city proper's nominal GDP per capita is $22,696, the highest of any city in Latin America. Mexico City's Human Development Index (HDI) is the highest in the country at 0.8830, higher than the national average. Amongst other welfare indicators, 50% of the habitants of Mexico City have access to the Internet, 58% own a cell phone, with virtually each household having a phone line. While 36% of Mexicans nationwide live in poverty, about 15% of the residents of Mexico City live in poverty.


          Over the last two decades the economic base has shifted strongly, as the manufacturing activities move to the state of Mexico (Mexico city suburbs) and even to other states, partly due to an environmental program of tax incentives offered by the government to manufacturers: existing companies could be eligible to tax-certificates if they installed pollution control equipment. New plants, on the other hand, were only eligible to the same benefits if they were to be located outside Mexico City.


          


          Demographics
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          Historically, and since pre-Hispanic times, the valley of Anhuac has been one of the most densely populated areas in Mexico. When the Federal District was created in 1824, the urban area of Mexico City extended approximately to the area of today's Cuauhtmoc borough. At the beginning of the twentieth century, the elites began migrating to the south and west and soon the small towns of Mixcoac and San ngel were incorporated by the growing conurbation. Today the city could be clearly divided into a middle and high-class area (south and west, including Polanco, Chapultepec and Santa Fe), and a lower class area to the east ( Ciudad Nezahualcyotl, Pantitln, Chalco and Moctezuma).


          Up to the 1980s, the Federal District was the most populated federal entity in Mexico, but since then its population has remained stable at around 8.7 million. The growth of the city has extended beyond the limits of the Federal District to 58 municipalities of the state of Mexico and to the state of Hidalgo and, with a population of approx. 28.5 million inhabitants, it is one of the most populated conurbations in the world. Nonetheless, the annual rate of growth of the Metropolitan Area of Mexico City is much lower than that of other large urban agglomerations in Mexico, a phenomenon most likely attributable to the environmental policy of decentralization. The net migration rate of the Federal District from 1995 to 2000 was negative.


          While they represent around 1.3% of the city's population, indigenous peoples from different regions of Mexico have immigrated to the capital in search of better economic opportunities. Nhuatl, Otom, Mixteco, Zapoteco, and Mazahua are the indigenous languages with the greatest number of speakers in Mexico City.


          On the other hand, Mexico City is home to large communities of expatriates, most notably from South America (mainly from Argentina, but also from Chile, Colombia, Brazil and Venezuela), from Europe (mainly from Spain but also Germany, Italy, France and Poland), the Middle East (mainly from Lebanon, Turkey, and Syria), and recently from Asia (mainly from China and South Korea). While no official figures have been reported, population estimates of each of these communities are quite significant. Mexico City is home to the largest population of Americans living outside the United States. Some estimates are as high as 600,000 Americans living in Mexico City, while in 1999 the U.S. Bureau of Consular Affairs estimates over 440,000 Americans lived in the Mexico City Metropolitan Area.


          The majority (90.5%) of the residents in Mexico City are Roman Catholic, higher than the national percentage, even though it has been decreasing over the last decades. However, many other religions and philosophies are also practiced in the city: many different types of Protestant groups, different types of Jewish communities, Buddhist and other philosophical groups, as well as atheism.


          


          Landmarks


          
            
              	Historic Centre of Mexico City and Xochimilco*
            


            
              	UNESCO World Heritage Site
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              	Type

              	Cultural
            


            
              	Criteria

              	ii, iii, iv, v
            


            
              	Reference

              	412
            


            
              	Region**

              	Latin America and the Caribbean
            


            
              	Inscription history
            


            
              	Inscription

              	1987 (11th Session)
            


            
              	* Name as inscribed on World Heritage List.

              ** Region as classified by UNESCO.
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          The Historic Centre (Centro Histrico) and the "floating gardens" of Xochimilco in the southern borough have been declared World Heritage Sites by the UNESCO. Famous landmarks in the Historic Centre include the Plaza de la Constitucin (Zcalo), the main central square with its time clashing Spanish-era Metropolitan Cathedral and Palacio Nacional, and ancient Aztec temple ruins Templo Mayor ("Major Temple") are all within a few steps of one another. (The Templo Mayor was discovered in 1978 while workers were digging to place underground electric cables.)
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          The most recognizable icon of Mexico City is the golden Angel of Independence, found on the wide, elegant avenue Paseo de la Reforma, modeled by the order of the Emperor Maximilian of Mexico after the Champs-lyses in Paris. This avenue was designed in the XIX Century to connect the National Palace (seat of government) with the Castle of Chapultepec, the imperial residence. Today, this avenue is an important financial district in which the Mexican Stock Market is located. Another important avenue is the Avenida de los Insurgentes, which extends 28.8 km (18 miles) and is one of the longest single avenues in the world.


          The Chapultepec park houses the Castle of Chapultepec, now a museum on a hill that overlooks the park and its numerous museums, monuments and the national zoo and the National Museum of Anthropology (which houses the Aztec Calendar Stone). Another magnificent piece of architecture is the Fine Arts Palace, a stunning white marble theatre/museum whose weight is such that it has gradually been sinking into the soft ground below. Its construction began during the presidency of Porfirio Daz and ended, after being interrupted by the Mexican Revolution in the 1920s. The Plaza of the Three Cultures in the Tlatelolco neighbourhood, and the shrine and Basilicas of Our Lady of Guadalupe are also important sites. There is a double decker bus, known as the "Turibus", that circles most of these sites, and has timed audio describing the sites in multiple languages as they are passed.
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          In addition, the city has around 160 museums, over 100 art galleries, and some 30 concert halls, all of which maintain a constant cultural activity during the whole year. It has the fourth highest number of theatres in the world after New York, London and Toronto, and it is the city with the highest number of museums in the world. In many locales (Palacio Nacional and the Instituto Nacional de Cardiologa, to name a few), there are murals painted by Diego Rivera. He and his wife Frida Kahlo lived in the southern suburb of Coyoacn, where several of their homes, studios, and art collections are open to the public. The house where Leon Trotsky was initially granted asylum and finally murdered in 1940 is also in Coyoacn.


          In addition, there are several restored haciendas that are now restaurants, such as the San ngel Inn, the Hacienda de Tlalpan and the Hacienda de los Morales, all of which are stunning remnants of Mexican history and house some of the best food in the world.


          


          Sports
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          Soccer is Mexico's most televised sport. Several first division teams, including Club Amrica and its Primera Divisin A youth team Socio guila, Cruz Azul and Pumas, are based in Mexico City. The Aztec Stadium (Estadio Azteca) has capacity to seat approximately 126,000 fans. Mexico City also has an Olympic Stadium in Ciudad Universitaria, which is home of the Pumas football team. Cruz Azul plays in the Estadio Azul, which is located within Mexico City as well.


          The country hosted the Football World Cup in 1970 and 1986 and Azteca is the only stadium in the world to host the final match of the Football World Cup twice. Mexico City also hosted the 1968 Summer Olympics, winning bids against Buenos Aires, Lyon and Detroit, and being the only Latin American city to host such an event. Mexico City hosted the 1955 Pan American Games and then the 1975 Pan American Games after Santiago and So Paulo withdrew.
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          Baseball is also another popular sport with a growing fan base. Mexico City is home to the Diablos Rojos del Mxico (Red Devils) of the Mexican Baseball League, with the team playing their home games at the Foro Sol Stadium. The Red Devils used to share the stadium with the baseball club "Tigres" (Tigers) until the club moved to Puebla, where they were known as the "Tigres de la Angelpolis" ("Tigers from the City of Angels"). Right now they play in Cancn, Quintana Roo and are known as Quintana Roo Tigres. Also in Mexico City are located around 10 little leagues for young baseball players.


          Adjacent to Foro Sol is Mexico City's Autdromo Hermanos Rodrguez. From 1962 to 1970 and again from 1986 to 1992, the track hosted the Formula 1 Mexican Grand Prix. From 1980-1981 and again from 2002 to 2007, it hosted the Champ Car World Series Gran Premio de Mxico. Since 2005, the NASCAR Nationwide Series has run the Telcel-Motorola Mxico 200. 2005 also marked the first running of the Mexico City 250 by the Grand-Am Rolex Sports Car Series.


          In 2005, Mexico City became the first city to host a NFL regular season game outside of the United States, and has also hosted several NBA pre-season exhibition games along with exhibition matches among MLB teams at the Foro Sol.


          Other sports facilities in Mexico City are the Palacio de los Deportes indoor arena, Francisco Mrquez Olympic Swimming Pool, the Hipdromo de Las Amricas horse-race track, ice hockey, American football, and basketball.


          Bullfighting takes place every Sunday during bullfighting season at the 50,000-seat Plaza de Toros, the largest bullring in the world.


          


          Transportation
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          Mexico City is served by the Sistema de Transporte Colectivo Metro, an extensive metro system (207 km), which is the largest in Latin America. The first portions were opened in 1969 and now the system has 11 lines with 175 stations. In 2008 it was announced that a twelveth line will be constructed along with a suburban rail system similar to the French RER system. The metro is one of the busiest in the world transporting approximately 4.5 million people every day, surpassed only by Moscow's (7.5 million), Tokyo's (5.9 million), and New York City's (5.1 million). It is heavily subsidized, and has the lowest fares in the world, each trip costing Mex$ 2 (around  0.13 or US$ 0.19) and taking each passenger to almost any place in this enormous city from 05:00 am to 00:00 h.). Several stations display Pre-Columbian artifacts and architecture that were discovered during the metro's construction. However, the Metro does not extend outside the limits of the Federal District and, therefore, an extensive network of bus routes has been implemented. These are mostly managed by private companies which are allowed to operate buses as long as they adhere to certain minimal service quality standards.
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          The city government also operates a network of large buses, in contrast with the privately operated microbuses, with fares barely exceeding that of the metro. Electric transport other than the metro also exists, in the form of trolleybuses and the Xochimilco Light Rail line. The city's first bus rapid transit line, the Metrobs, began operations on June 2005 in Avenida Insurgentes (a second line is under construction on Eje 4 Sur). As the microbuses were removed from its route, it was hoped that the Metrobs could reduce pollution and decrease transit time for passengers. Also, since late 2002, the white and green taxis have been joined by red and white ones as part of a program to replace older vehicles with new ones.


          Mexico City is served by Mexico City International Airport ( IATA Airport Code: MEX). This airport is the largest in Latin America in traffic, transporting nearly 25 million passengers per year. This traffic exceeds the capacity of the airport, which had historically centralized the majority of air traffic. The government has recently engaged in an extensive restructuring that includes the building of a second adjacent terminal and the enlargement of four other airports (at the nearby cities of Toluca, Quertaro, Puebla and Cuernavaca) that, along with Mexico City's airport, comprise the Grupo Aeroportuario de la Ciudad de Mxico, distributing traffic to different regions in Mexico. Mexico City's airport is the main hub for 10 of the 12 national airline companies.


          The city has four major bus stations (North, South, Observatorio, TAPO), with bus service to many cities across the country, and one train station, used for commercial and industrial purposes (interstate passenger trains are now virtually non-existent in Mexico). It was recently announced that a Tren Suburbano (suburban rail) will be built to serve the metropolitan area. There are also several toll expressways which connect Mexico City with several other major cities.
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          In the late 70's many arterial roads were redesigned as ejes viales; high-volume one-way roads that cross, in theory, Mexico City proper from side to side. The eje vial network is based on a quasi- Cartesian grid, with the ejes themselves being called Eje 1 Poniente, Eje Central, and Eje 1 Oriente, for example, for the north-south roads, and Eje 2 Sur and Eje 3 Norte, for example, for east-west roads. Two freeway ring-roads serve to connect points within the city and the metropolitan area: Circuito Interior (the inner ring) and Perifrico, which connect to one straight freeway: the Viaducto (Viaduct) (connecting west with east, from Observatorio to the Airport). Traffic in this system is so dense that an elevated highway that runs on top and parallel to a part of the Perifrico, had to be constructed and finished in 2007. This elevated highway is colloquially called segundo piso ("second level") of the Perifrico.


          There is an environmental program, called Hoy No Circula ("Not To Run Today," or "One Day without a Car"), whereby only vehicles with certain ending numbers on their license plates are allowed to circulate on certain days, in an attempt to cut down on pollution and traffic congestion. The program groups vehicles by their ending license plate digits, and every weekday vehicles having any of the day's two "Hoy No Circula" digits are banned from circulating. For instance, on Fridays, vehicles with plates ending in 9 or 0 may not drive. This program is controversial, since it has resulted in many better-off households buying extra cars, reducing the program's benefits; also, newer vehicles are exempt from complying with the program, a move said to have been pushed by automakers to boost sales of new vehicles.


          


          Culture
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          Education


          Mexico City is the location of National Autonomous University of Mexico (UNAM). UNAM is the second-oldest (established in 1551) and the largest (with 269,000 students) university in the Americas. Three Nobel laureates and most of Mexico's modern-day presidents are among its former students. UNAM conducts 50% of Mexico's scientific research and has presence all across the country with satellite campuses and research centers. The National Autonomous University of Mexico ranks 74th in the Top 200 World University Ranking published by The Times Higher Education Supplement in 2006, making it the highest ranked Spanish-speaking university in the world. The sprawling main campus of the university, known as Ciudad Universitaria, was named a World Heritage Site by the UNESCO in 2007, during the period of Juan Ramn de la Fuente as the President of UNAM.


          The second largest higher-education institution is the National Polytechnic Institute (IPN) (which includes, among many other relevant centers, the Centro de Investigacin y de Estudios Avanzados (Cinvestav), where high-level research is performed about very different scientific and technological disciplines such as physics, mathematics, neurosciences, and many others). Other major higher-education institutions in the city include the Metropolitan Autonomous University (UAM), the ITAM, the ITESM (3 campuses), the Universidad Panamericana (UP), the Universidad La Salle, the Universidad del Valle de Mexico (UVM), the Universidad Anhuac, the Alliant International University, the Universidad Iberoamericana, El Colegio de Mxico (Colmex), and the Centro de Investigacin y Docencia Econmica ( CIDE).


          Contrary to what occurs in the constituent states of the Mexican federation, the curriculum of Mexico City's public schools is managed by the federal level Secretary of Public Education. The whole funding is allocated by the government of Mexico City (in some specific cases, such as El Colegio de Mxico, funding comes from both the city's government and other public and private national and international entities).


          A very special case is that of El Colegio Nacional, created during the governmental period of Miguel Alemn Valds to have, in Mexico, an institution very similar to the College of France. The very selected and privileged group of Mexican scientists and artists belonging this institution (the membership is lifelong; some of the current members are Mario Lavista, Ruy Prez Tamayo, Jos Emilio Pacheco, Marcos Moshinsky, Guillermo Sobern Acevedo, and many others) have the obligation of disclosing their works among the general population, through conferences and public events such as concerts and recitals.


          Art
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          Mexico City is one of the most important cultural centers in the world boasting more museums than any other city. It is also the fourth city in number of theaters after New York City, London and Toronto.


          Having been capital of a vast pre-Hispanic empire, the richest viceroyalty within the Spanish Empire, and capital of the Mexican federation, Mexico City has a rich history of artistic expressions. Since the Mesoamerican pre-Classical period the inhabitants of the settlements around Lake Texcoco produced many works of arts, some of which are today displayed at the world-renown National Museum of Anthropology and the Templo Mayor Museum. While many pieces of pottery and stone-engraving have survived, the great majority of the Amerindian iconography was destroyed during the Conquest of Mexico.
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          During colonial times the first art produced was that of the codices generated to preserve or recuperate Amerindian iconography and history. From then, artistic expressions in Mexico were mostly religious in theme. The Metropolitan Cathedral still displays works by Juan de Rojas, Juan Correa and an oil painting whose authorship has been attributed to Murillo. Secular works of art of this period include the equestrian sculpture of Charles IV of Spain, locally known as El Caballito ("The little horse"). This piece, in bronze, was the work of Manuel Tols and it has been placed at the Plaza Tols, in front of the Palacio de Minera (Mining Palace). Directly in front of this building is the beautiful Museo Nacional de Arte (Munal) (the National Museum of Art).


          During the 19th century, an important producer of art was the Academia de San Carlos ( San Carlos Art Academy), founded during colonial times, and which later became the Escuela Nacional de Artes Plsticas (the National School of Visual Arts), which is currently one of the art schools of UNAM. Many of the works produced by the students and faculty of that time are now displayed in the Museo Nacional de San Carlos ( National Museum of San Carlos). One of the students, Jos Mara Velasco, is considered one of the greatest Mexican landscape painters of the 19th century. It was during Porfirio Diaz's regime that the government sponsored arts, especially those that followed the French school. In spite of that, popular arts in the form of cartoons and illustrations flourished like those of Jos Guadalupe Posada and Manuel Manilla. The permanent collection of the San Carlos Museum also includes paintings by European masters such as Rembrandt, Velzquez, Murillo, and Rubens.
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          After the Mexican Revolution, an avant-garde artistic movement originated in Mexico City: muralism. Many of the works of muralists Jos Clemente Orozco, David Alfaro Siqueiros and Diego Rivera are displayed in numerous buildings in the city, most notably at the National Palace and the Palacio de Bellas Artes. Frida Kahlo, wife of Rivera, with a strong nationalist expression, was also one of the most renowned of Mexican painters. Her house has become a museum that displays many of her works.


          The former home of Rivera muse Dolores Olmedo house the namesake museum. The facility lies in the Xochimilco precinct in the southern part of the city and includes several buildings surrounded by sprawling manicured lawns. It houses a large collection of Rivera and Kahlo paintings and drawings, as well as living Xoloizcuintles (the Prehispanic dogs). It also regularly hosts small but important temporary exhibits of classical and modern art (e.g. Venetian Masters and Contemporary New York artists).


          During the 20th century, many artists immigrated to Mexico City from different regions of Mexico, like Leopoldo Mndez, an engraver from Veracruz, who supported the creation of the socialist Taller de la Grfica Popular ( Popular Graphics Workshop), designed to help blue-collar workers find a venue to express their art. Other painters came from abroad, like Catalan painter Remedios Varo and other Spanish and Jewish exiles. It was in the second half of the 20th century that the artistic movement began to drift apart from the Revolutionary theme. Jos Luis Cuevas opted for a modernist style in contrast to the muralist movement associated with social politics.


          Mexico City has numerous museums dedicated to modern and contemporary art. The Museo Tamayo was opened in the mid-1980s to house the collection of international contemporary art donated by famed Mexican (born in the state of Oaxaca) painter Rufino Tamayo. The Museo de Arte Moderno ( Museum of Modern Art) is a repository of Mexican artists from the 20th century, and also regularly hosts temporary exhibits of international modern art. In southern Mexico City, the Museo Carrillo Gil ( Carrillo Gil Museum) showcases avant-garde artists. The Museo Soumaya ( Soumaya Museum), named after the wife of Mexican tycoon Carlos Slim, has the largest private collection of original Rodin sculptures outside Paris. La Coleccin Jumex ( The Jumex Collection) is a museum housed on the grounds of the Jumex juice company in the northern industrial suburb of Ecatepec (within the State of Mexico). It shows pieces from its permanent collection and hosts traveling exhibits by leading contemporary artists.


          Jack Kerouac, the noted American author, spent extended periods of time in the city, and wrote his masterpiece volume of poetry Mexico City Blues here.


          


          Music, movies and entertainment
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          Mexico City is a mecca of classical music, with a number of orchestras offering season programming. These include the Mexico City Philharmonic, which performs at the Sala Ollin Yoliztli; the National Symphony Orchestra, whose home base is the Palacio de Bellas Artes ( The Fine Arts Palace), a masterpiece of art nouveau and art dec styles; the Philharmonic Orchestra of the National Autonomous University of Mexico ( OFUNAM), and the Minera Symphony Orchestra, both of which perform at the acoustically renown Sala Nezahualcyotl, which was the first wrap-around concert hall in the Western Hemisphere when inaugurated in 1976. There are also many smaller ensembles that enrich the city's musical scene, including the Carlos Chvez Youth Symphony, the New World Orchestra (Orquesta del Nuevo Mundo), the National Polytechnical Symphony and the Bellas Artes Chamber Orchestra (Orquesta de Cmara de Bellas Artes).


          The city is also a leading centre of popular culture and music. There are a multitude of venues hosting the top Spanish and English-language performers. These include the 10,000-seat National Auditorium that regularly schedules the top Spanish and English-language pop and rock artists, as well as many of the world's leading performing arts ensembles. Other popular sites for pop-artist performances include the Teatro Metropolitan, the 15,000-seat Palacio de los Deportes, and the larger Foro Sol Stadium, where top-name international artists perform on a regular basis. The Cirque du Soleil has held several seasons at the Carpa Santa Fe, in the Santa Fe district in the western part of the city.


          It is said that Mexico City has more theaters than any other city in the Spanish-speaking world. At any given time, plays being staged run the gamut from Spanish versions of Broadway shows, such as Beauty and the Beast and Chicago to mainstream Spanish-language originals and alternative theatre.


          The Centro Nacional de las Artes ( National Centre for the Arts), in southern Mexico City, has several venues for music, theatre, dance. UNAM's main campus, also in the southern part of the city, is home to the Centro Cultural Universitario (the University Culture Centre) (CCU), which includes the Sala Nezahualcyotl ( Nezahualcyotl Concert Hall) (music), the Sala Juan Ruiz de Alarcn (theatre), Sala Miguel Covarrubias (dance), Sala Carlos Chvez (chamber music), as well as the Salas Julio Bracho and Jos Revueltas, that regularly show a very interesting mix of non-commercial films from all over the world. The CCU also houses the National Library, the interactive Universum, Museo de las Ciencias and slated to open in 2008, the new University Museum of Contemporary Art (MUAC). A branch of the National University's CCU cultural centre was inaugurated in 2007 in the facilities of the former Ministry of Foreign Affairs, known as Tlatelolco, in north-central Mexico City.


          The ( Jos Vasconcelos Library), a national library, is located on the grounds of the former Buenavista railroad station in the northern part of the city.


          The Papalote children's museum is located in Chapultepec Park (within Chapultepec woods), near the Museo Tecnolgico, and the La Feria amusement park. The Six Flags Mxico (the largest amusement park in Latin America) amusement park is located in the Ajusco neighbourhood, in the south of the city.


          The Cineteca Nacional (the Mexican Film Library), near the Coyoacn suburb, shows a wide variety of films, and stages many film festivals, including the annual International Showcase, and many smaller ones ranging from Scandinavian and Uruguayan cinema, to Jewish and GLBT-themed films. Cinemex, one of the biggest film business chain, also has more than one film festivals during the year, with both national and international movies.


          


          Cuisine


          Mexico City offers a huge array of culinary experiences. Restaurants specializing in the regional cuisines of Mexico's 32 states are available in the city. Also available are restaurants representing a broad spectrum of international cuisines, including French, Italian, Polish, Hungarian, Portuguese, Spanish (including Spanish regional variations such as Castillian, Asturian, Galician and Basque), Chinese, Japanese, Korean, Thai, Lebanese, Moroccan, as well as Peruvian, Argentinean, and Brazilian.


          


          Other names


          Mexico City was traditionally known as La Ciudad de los Palacios ("the City of Palaces"), a nickname attributed to Baron Alexander von Humboldt when visiting the city in the 19th century.


          During Lpez Obrador's administration a new nickname was introduced: la Ciudad de la Esperanza ("The City of Hope"). It has been replaced by Capital en Movimiento ("Capital in Movement") by the recently elected administration headed by Marcelo Ebrard Casaubon.


          The city is colloquially known as Chilangolandia after the locals' nickname chilangos, which is used either as a pejorative term by people living outside Mexico City or as a proud adjective by Mexico City's dwellers.


          Residents of Mexico City are more formally called capitalinos (in reference to the city being the capital of the country) or, more recently defeos (a word which derives from the postal abbreviation of the Federal District in Spanish: D.F., which is read "De-Efe").


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mexico_City"
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              	County
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              	Settled

              	1825
            


            
              	Incorporated

              	July 28, 1896
            


            
              	Government
            


            
              	-Type

              	Mayor-Commissioner Plan
            


            
              	- Mayor

              	Manny Diaz (I)
            


            
              	- City Manager

              	Pedro G. Hernandez
            


            
              	-City Attorney

              	Julie O. Bru
            


            
              	- City Clerk

              	Priscilla Thompson
            


            
              	Area
            


            
              	-City

              	55.27sqmi(143.15km)
            


            
              	-Land

              	35.68sqmi(92.42km)
            


            
              	- Water

              	19.59sqmi(50.73km)
            


            
              	- Metro

              	6,137sqmi(15,896km)
            


            
              	Elevation

              	6ft (2m)
            


            
              	Population (2007)
            


            
              	-City

              	409,719
            


            
              	- Density

              	11,483/sqmi(29,740/km)
            


            
              	- Metro

              	5,413,212
            


            
              	- Demonym

              	Miamian
            


            
              	

              	2007 estimate
            


            
              	Time zone

              	EST ( UTC-5)
            


            
              	-Summer( DST)

              	EDT ( UTC-4)
            


            
              	ZIP Code

              	33101-33102, 33107, 33109-33112, 33114, 33116, 33119, 33121-33122, 33124-33170, 33172-33190, 33193-33197, 33199, 33222, 33231, 33233-33234, 33238-33239, 33242-33243, 33245, 33247, 33255-33257, 33261, 33265-33266, 33269, 33280, 33283, 33296, 33299
            


            
              	Area code(s)

              	305, 786
            


            
              	FIPS code

              	12-45000
            


            
              	GNIS feature ID

              	0295004
            


            
              	Website: http://www.ci.miami.fl.us/
            

          


          Miami ( pronounced maɪˈmi or maɪˈmə) is a global city in southeastern Florida, in the United States. Miami is the county seat of Miami-Dade County, the most populous county in Florida. With a population of more than 409,719, Miami is the largest city within the Miami metropolitan area, which is the seventh-largest metro area in the United States with over 5.4 million residents. The Miami Urbanized Area (as defined by the Census Bureau) was the fifth most populous urbanized area in the U.S. in the 2000 census with a population of 4,919,036.


          Miami is ranked as a global city for its importance in finance, commerce, media, entertainment, arts and international trade. The city is home to many company headquarters, banks, and television studios. It is an international centre for popular entertainment in television, music, fashion, film, and the performing arts. The city's Port of Miami is known for accommodating the largest volume of cruise ships in the world and is home to many cruise line headquarters. Miami is also home to the largest concentration of international banks in the United States.


          As of 2008, Miami is undergoing a large building boom with 24 skyscrapers that are expected to rise over 400feet (122m) currently under construction in the city. Miamis skyline ranks third in the U.S., behind New York City and Chicago, and 18th in the world according to the Almanac of Architecture and Design. The city currently has nine of the ten tallest skyscrapers in the state of Florida, with the tallest being the 789-foot (240m) Four Seasons Hotel & Tower.


          In 2008, Miami was ranked as "America's Cleanest City" according to Forbes Magazine for its year-round good air quality, vast green spaces, clean drinking water, clean streets and city-wide recycling programs. In 2008, Miami was also ranked the 3rd-richest city in the United States and the world's 22nd-richest city in a UBS study.
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          The Miami area was first inhabited for more than one thousand years by the Tequesta Indians, but was later claimed for Spain in 1566 by Pedro Menndez de Avils. A Spanish mission was constructed one year later in 1567. In 1836, Fort Dallas was built, and the Miami area subsequently became a site of fighting during the Second Seminole War.


          Miami holds the distinction of being the only major city in the United States founded by a woman, Julia Tuttle, who was a local citrus grower and a wealthy Cleveland native. The Miami area was better known as Biscayne Bay Country in the early years of its growth. Some published reports described the area as a promising wilderness. The area was also characterized as one of the finest building sites in Florida. The Great Freeze of 1894-1895 hastened Miami's growth, as the crops of the Miami area were the only ones in Florida that survived. Julia Tuttle subsequently convinced Henry Flagler, a railroad tycoon, to expand his Florida East Coast Railroad to the region. Miami was officially incorporated as a city on July 28, 1896 with a population of just over 300.


          Miami prospered during the 1920s with an increase in population and infrastructure but weakened after the collapse of the Florida land boom of the 1920s, the 1926 Miami Hurricane and the Great Depression in the 1930s. When World War II began, Miami, well-situated due to its location on the southern coast of Florida, played an important role in the battle against German submarines. The war helped to expand Miamis population; by 1940, 172,172 people lived in the city. After Fidel Castro rose to power in 1959, many Cubans sought refuge in Miami, further increasing the population. In the 1980s and 1990s, various crises struck South Florida, among them the Arthur McDuffie beating and the subsequent riot, drug wars, Hurricane Andrew, and the Elin Gonzlez uproar. Nevertheless, in the latter half of the 20th century, Miami became a major international, financial, and cultural centre.


          Miami and its metropolitan area grew from just over one thousand residents to nearly five and a half million residents in just 110 years (1896-2006). The citys nickname, The Magic City, comes from this rapid growth. Winter visitors remarked that the city grew so much from one year to the next that it was like magic.
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          At only 35.68square miles (92km) of land area, Miami has the smallest land area of any major U.S. city with a metro area of at least 2.5 million people. The city proper is home to less than 1 in 13 residents of South Florida. Additionally, 52% of Miami-Dade Countys population doesn't live in any incorporated city. Miami is the only major city in the United States bordered by two national parks, Everglades National Park on the west, and Biscayne National Park on the east.


          Miami and its suburbs are located on a broad plain between the Florida Everglades to the west and Biscayne Bay to the east that also extends from Florida Bay north to Lake Okeechobee. The elevation of the area never rises above 40 ft (12 m) and averages at around 6 ft (2 m) above mean sea level in most neighborhoods, especially near the coast. The highest undulations are found along the coastal Miami Rock Ridge, whose substrate underlies most of the eastern Miami metropolitan region. The main portion of the city lies on the shores of Biscayne Bay which contains several hundred natural and artificially-created barrier islands, the largest of which contains Miami Beach and South Beach. The Gulf Stream, a warm ocean current, runs northward just 15 miles (24.1 km) off the coast, allowing the city's climate to stay warm and mild all year.


          


          Geology
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          The surface bedrock under the Miami area is called Miami oolite or Miami limestone. This bedrock is covered by a thin layer of soil, and is no more than 50 feet (15 m) thick. Miami limestone formed as the result of the drastic changes in sea level associated with recent glaciations or ice ages. Beginning some 130,000 years ago the Sangamon interglacial raised sea levels to approximately 25 feet (7.5 m.) above the current level. All of southern Florida was covered by a shallow sea. Several parallel lines of reef formed along the edge of the submerged Florida plateau, stretching from the present Miami area to what is now the Dry Tortugas. The area behind this reef line was in effect a large lagoon, and the Miami limestone formed throughout the area from the deposition of oolites and the shells of bryozoans. Starting about 100,000 years ago the Wisconsin glaciation began lowering sea levels, exposing the floor of the lagoon. By 15,000 years ago, the sea level had dropped to 300 to 350feet (110m) below the contemporary level. The sea level rose quickly after that, stabilizing at the current level about 4000 years ago, leaving the mainland of South Florida just above sea level.


          Beneath the plain lies the Biscayne Aquifer, a natural underground source of fresh water that extends from southern Palm Beach County to Florida Bay, with its highest point peaking around the cities of Miami Springs and Hialeah. Most of the South Florida metropolitan area obtains its drinking water from this aquifer. As a result of the aquifer, it is not possible to dig more than 15 to 20ft (4.57 to 6.1 m) beneath the city without hitting water, which impedes underground construction. For this reason there is no subway system in Miami.


          Most of the western fringes of the city extend into the Everglades, a subtropical marshland located in the southern portion of the U.S. state of Florida. This causes occasional problems with local wildlife such as alligators venturing into Miami communities and major highways.


          In terms of land area, Miami is one of the smallest major cities in the United States. According to the US Census Bureau, the city encompasses a total area of 55.27 mi (143.15 km). Of that area, 35.67 mi (92.68 km) is land and 19.59 mi (50.73 km) is water. That means Miami comprises over 400,000 people in a mere 35square miles (91km), making it one of the most densely populated cities in the United States, along with New York City, San Francisco, and Chicago among others. Miami is located at .


          


          Climate
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          Miami has a true tropical climate ( Kppen climate classification Aw), with hot, humid summers, and warm, dry winters. The city does experience cold fronts from November through March. However, the average monthly temperature for any month has never been recorded as being under 64.4 F (January averages 67 F). Most of the year is warm and humid, and the summers are almost identical to the climate of the Caribbean tropics. In addition, the city gets most of its rain in the summer (wet season) and is relatively dry and cool in winter (dry season). The wet season, which is hot and humid, lasts from May to October, when it gives way to the dry season, which features mild temperatures with some invasions of colder air, which is when the little winter rainfall occurs  with the passing of a front. The hurricane season largely coincides with the wet season.


          


          In addition to its sea-level elevation, coastal location and position just above the Tropic of Cancer, the area owes its warm, humid climate to the Gulf Stream, which moderates climate year-round. A typical summer day does not have temperatures below 75 F (24 C). Temperatures in the high 80s to low 90s (30-35 C) accompanied by high humidity are often relieved by afternoon thunderstorms or a sea breeze that develops off the Atlantic Ocean, which then allow lower temperatures, although conditions still remain very muggy. During winter, humidity is significantly lower, allowing for cooler weather to develop. Average minimum temperatures during that time are around 60 F (15 C), rarely dipping below 40 F (4 C), and the equivalent maxima usually range between 70 and 77 F (19-24 C).


          Miami has never recorded a triple-digit temperature; the highest temperature recorded was 98F (37C). The coldest temperature ever recorded in the city of Miami was 30 F (-1 C) on several occasions. Miami has only once recorded snowfall, on January 20, 1977. Weather conditions for the area around Miami were recorded sporadically from 1839 until 1900, with many years-long gaps. A cooperative temperature and rainfall recording site was established in what is now Downtown in December, 1900. An official Weather Bureau Office was opened in Miami in June, 1911.


          Miami receives abundant rainfall, one of the highest among major U.S. cities. Most of this rainfall occurs from mid-May through early October. It receives annual rainfall of 58.6 inches (1488 mm), whereas nearby Fort Lauderdale and Miami Beach receive 63.8 in (1621 mm) and 48.3 in (1227 mm), respectively, which demonstrates the high local variability in rainfall rates. Hurricane season officially runs from June 1 through November 30, although hurricanes can develop beyond those dates. The most likely time for Miami to be hit is during the peak of the Cape Verde season which is mid-August through the end of September. Due to its location between two major bodies of water known for tropical activity, Miami is also statistically the most likely major city in the world to be struck by a hurricane, trailed closely by Nassau, Bahamas, and Havana, Cuba. Despite this, the city has been fortunate in not having a direct hit by a hurricane since Hurricane Cleo in 1964. However, many other hurricanes have affected the city, including Betsy in 1965, Andrew in 1992, Irene in 1999, and Hurricanes Katrina and Wilma in 2005. In addition, a tropical depression in October of 2000 passed over the city, causing record rainfall and flooding. Locally, the storm is credited as the No Name Storm of 2000, though the depression went on to become Tropical Storm Leslie upon entering the Atlantic Ocean.


          
            
              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Avg high F (C)

                	76

                (24)

                	77

                (25)

                	80

                (26)

                	83

                (28)

                	86

                (30)

                	88

                (31)

                	89

                (31)

                	90

                (32)

                	88

                (31)

                	85

                (29)

                	80

                (26)

                	77

                (25)

                	83

                (28)
              


              
                	Avg low temperature F (C)

                	60

                (15)

                	61

                (16)

                	64

                (17)

                	68

                (20)

                	72

                (22)

                	75

                (23)

                	76

                (24)

                	76

                (24)

                	76

                (24)

                	72

                (22)

                	66

                (18)

                	61

                (16)

                	69

                (20)
              


              
                	Rainfall in. (cm)

                	2.0

                (5)

                	2.1

                (5)

                	2.4

                (6)

                	3.0

                (7)

                	5.9

                (14)

                	8.8

                (22)

                	6.0

                (15)

                	7.8

                (19)

                	8.5

                (21)

                	7.0

                (17)

                	3.1

                (7)

                	1.8

                (4)

                	58.5

                (148)
              


              
                	Source: Weatherbase
              

            

          


          


          Neighborhoods
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          Miami is partitioned into many different sections, roughly into North, South, West and Downtown. The heart of the city is Downtown Miami and is technically on the eastern side of the city. This area includes Brickell, Virginia Key, Watson Island, and the Port of Miami. Downtown is South Florida's central business district, and home of many major banks, financial headquarters, cultural and tourist attractions, and high-rise residential towers.
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          The southern side of Miami includes Coral Way and Coconut Grove. Coral Way is a historic residential neighbourhood built in 1922 connecting Downtown with Coral Gables, and is home to many old homes and tree-lined streets. Coconut Grove was established in 1825 and is the location of Miami's City Hall in Dinner Key, the Coconut Grove Playhouse, CocoWalk, many nightclubs, bars, restaurants and bohemian shops, and as such, is very popular with local college students. It is a historic neighbourhood with many parks and gardens such as Villa Vizcaya, The Kampong, The Barnacle Historic State Park, and home of the Coconut Grove Convention Centre, many of the country's most prestigious private schools, and numerous historic homes and estates.


          The western side of Miami includes Little Havana, West Flagler, and Flagami, and is home to many of the city's traditionally immigrant neighborhoods. Although at one time a mostly Jewish neighbourhood, today western Miami is home to immigrants from mostly Central America and Cuba, while the west central neighbourhood of Allapattah is a multicultural community of many ethnicities.


          The northern side of Miami includes Midtown, a district with a great mix of diversity with many West Indians, Hispanics, bohemians, artists, and Whites. Edgewater, and Wynwood, are neighborhoods of Midtown and are made up mostly of high-rise residential towers and are home to the Adrienne Arsht Centre for the Performing Arts. The wealthier residents usually live in the northeastern part, in Midtown, the Design District, and the Upper East Side, with many sought after 1920s homes and home of the MiMo Historic District, a style of architecture originated in Miami in the 1950s. The northern side of Miami, also has notable African-American and Caribbean immigrant communities such as Little Haiti, Overtown (home of the Lyric Theatre), and Liberty City.
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          Entertainment and performing arts
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          Miami is home to many entertainment venues, theaters, museums, parks and performing arts centers. The newest addition to the Miami arts scene is the Adrienne Arsht Centre for the Performing Arts, the second-largest performing arts centre in the United States after the Lincoln Centre in New York City, and is the home of the Florida Grand Opera. In it, is the Ziff Ballet Opera House, the center's largest venue, the Knight Concert Hall, the Carnival Studio Theater and the Peacock Rehearsal Studio. The centre attracts many large scale operas, ballets, concerts, and musicals from around the world and is Florida's grandest performing arts centre. Other performing arts centers in Miami include the Gusman Centre for the Performing Arts, the Coconut Grove Playhouse, the Manuel Artime Theatre, the Fair Expo Centre and the Bayfront Park Amphitheater for outdoor music events.


          The city is home to numerous museums as well, many of which are in Downtown. These include the Bass Museum, Frost Art Museum, Historical Museum of Southern Florida, Jewish Museum of Florida, Lowe Art Museum, Miami Art Museum, Miami Children's Museum, Miami Science Museum, Museum of Contemporary Art, Vizcaya Museum and Gardens, Wolfsonian-FIU Museum and the Miami Cultural Centre, home of the Main Miami Library. Other popular cultural destinations in the area include Jungle Island, Miami MetroZoo, Miami Seaquarium, and parks and gardens in and around the city; there are over 80 parks in Miami. The largest and most popular parks are Bayfront Park and Bicentennial Park (located in the heart of Downtown and the location of the American Airlines Arena and Bayside Marketplace), Fairchild Tropical Botanic Garden, Tropical Park, Watson Island and Morningside Park.


          Miami is also a major fashion centre, home to models and some of the top modeling agencies in the world. Miami is also host to many fashion shows and events, including the annual Miami Fashion Week and the Mercedes-Benz Fashion Week Miami held in the Wynwood Art District.


          


          Music
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          Miami music is varied. Cubans brought the conga and rumba to Miami from their homelands instantly popularizing it in American culture. Dominicans brought bachata, and merengue, while Colombians brought vallenato. West Indians and Caribbean people have brought reggae, soca, kompa, zouk, calypso, and steel pan to the area as well.


          In the early-1970s, the Miami disco sound came to life with TK Records, featuring the music of KC and the Sunshine Band, with such hits as "Get Down Tonight", "(Shake, Shake, Shake) Shake Your Booty" and "That's the Way (I Like It)"; and the Latin-American disco group, Foxy (band), with their hit singles "Get Off" and "Hot Number". Miami-area natives George McCrae and Teri DeSario were also popular music artists during the 1970s disco era. Miami-influenced, Gloria Estefan and the Miami Sound Machine, hit the popular music scene with their Cuban-oriented sound and had huge hits in the 1980s with "Conga" and "Bad Boys".


          Miami is also considered a "hot spot" for DANCE music, Freestyle, a style of dance music popular in the 80's and 90's heavily influenced by Electro, hip-hop, and disco. Many popular Freestyle acts such as Pretty Tony, Debbie Deb, Stevie B, and Expos, originated in Miami. Indie/ folk acts Cat Power and Iron & Wine are based in the city, while alternative hip hop artist Sage Francis, electro artist Uffie, and the electroclash duo Avenue D were born in Miami, but musically based elsewhere. Also, punk band Against All Authority is from Miami, and rock/ metal bands Nonpoint and Marilyn Manson each formed in neighboring Fort Lauderdale. Popular Cuban American female recording artist , Ana Cristina, was born in Miami in 1985, and became the first hispanic person in history to perform the "Star Spangled Banner" at a presidential inauguration.


          Miami is also home to a vibrant techno and dance scene and hosts the Winter Music Conference, the largest dance event in the world, Ultra Music Festival and many electronica music-themed celebrations and festivals. Along with neighboring Miami Beach, Miami is home to some famous nightclubs, such as Space, Mansion, Parkwest, Ink, Cameo, and Opium Garden. The city is known to be part of clubland, along with places such as Mykonos, Ibiza and Ayia Napa.


          There are also several rap and hip hop artists out of Miami. They include DJ Khaled, Rick Ross, Trick Daddy, Ace Hood, Trina, and Pitbull.


          Sports


          
            
              Miami professional sports teams
            

            
              	Club

              	Sport

              	League

              	Venue

              	League Championships
            


            
              	Miami Dolphins

              	Football

              	National Football League

              	Dolphin Stadium

              	
                Super Bowl (2)


                
                  	( VII 1972 - defeated Washington Redskins, 14-7 [being the first and only undefeated team in an NFL season]


                  	VIII 1973 - defeated Minnesota Vikings, 24-7)

                

              
            


            
              	Florida Panthers

              	Hockey

              	National Hockey League

              	BankAtlantic Centre

              	none
            


            
              	Miami Heat

              	Basketball

              	National Basketball Association

              	AmericanAirlines Arena

              	
                NBA Finals


                
                  	( 2006 - defeated Dallas Mavericks, series 4-2)

                

              
            


            
              	Florida Marlins

              	Baseball

              	Major League Baseball; NL

              	Dolphin Stadium

              	
                World Series (2)


                
                  	( 1997 - defeated Cleveland Indians, series 4-3;)


                  	( 2003 - defeated New York Yankees, series 4-2)

                

              
            


            
              	Sony Ericsson Open

              	Tennis

              	ATP & WTA

              	Tennis Centre at Crandon Park
            


            
              	Miami FC

              	Soccer

              	United Soccer Leagues

              	Tropical Park Stadium

              	none
            


            
              	Miami Tropics

              	Basketball

              	American Basketball Association

              	Miami Arena

              	none
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              Miami Orange Bowl
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              American Airlines Arena
            

          


          Miami is home to many major professional sports teams. The Miami Dolphins, the NFL team, Miami Heat, the NBA team, Florida Marlins, the MLB team, and the Florida Panthers, Miami's NHL team. As well as having all four major professional teams, Miami is home to many other sports teams and activities such as Miami FC, Miami Tropics, for soccer the Sony Ericsson Open for professional tennis, numerous greyhound racing tracks, marinas, Jai-Alai venues, and golf courses.


          The Miami Heat is the only major professional sports team that plays its games within Miami's city limits at the American Airlines Arena. The team recently won the 2006 NBA Finals, winning the series 4-2 over the Dallas Mavericks. The Miami Dolphins and the Florida Marlins both play their games in Miami Gardens. The Orange Bowl, a member of the Bowl Championship Series, hosts their college football championship games at Dolphin Stadium. The stadium has also hosted the Super Bowl; the Miami metro area has hosted the game a total of nine times (four Super Bowls in Dolphin Stadium, including Super Bowl XLI and five at the Miami Orange Bowl), tying New Orleans for the most games.


          Miami FC, Floridas only professional soccer team, plays at Tropical Park Stadium. Miami signed world-famed soccer player Romario in March 2006 to a one year deal. The Florida Panthers NHL team plays in neighboring Broward County, Florida at the BankAtlantic Centre in the city of Sunrise. Miami is also home to Paso Fino horses, where competitions are held at Tropical Park Equestrian Centre.


          Miami is also the home of many college sports teams. Two largest are the Florida International University Golden Panthers whose football team plays at FIU Stadium and the University of Miami Hurricanes, whose football team formerly played at the Miami Orange Bowl, but moved to Dolphin Stadium starting with the 2008 season.


          A number of defunct teams were located in Miami, including the Miami Floridians ( ABA), Miami Matadors ( ECHL), Miami Manatees ( WHA2), Miami Gatos ( NASL), Miami Screaming Eagles ( WHA), Miami Seahawks ( AAFC), Miami Sol ( WNBA), Miami Toros ( NASL), Miami Tropics ( SFL), and the Miami Hooters ( Arena Football League). The Miami Fusion, a defunct Major League Soccer team played at Lockhart Stadium in nearby Broward County.


          


          Economy
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          Miami is one of the countrys most important financial centers. It is a major centre of commerce, finances, corporate headquarters, and boasts a strong international business community. According to the ranking of world cities undertaken by the Globalization and World Cities Study Group & Network (GaWC) and based on the level of presence of global corporate service organizations, Miami is considered a Gamma World City.
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          Several large companies are headquartered in or around Miami, including but not limited to: Alienware, Arquitectonica, Arrow Air, Bacardi, Benihana, Brightstar Corporation, Burger King, Celebrity Cruises, Carnival Corporation, Carnival Cruise Lines, CompUSA, Crispin Porter + Bogusky, Esprito Santo Financial Group, Fizber.com, Greenberg Traurig, Interval International, Lennar, Norwegian Cruise Lines, Perry Ellis International, RCTV International, Royal Caribbean Cruise Lines, Ryder Systems, Seabourn Cruise Line, Telefnica USA, TeleFutura, Telemundo, Univision, U.S. Century Bank, and World Fuel Services. Because of its proximity to Latin America, Miami serves as the headquarters of Latin American operations for more than 1400 multinational corporations, including AIG, American Airlines, Cisco, Disney, Exxon, FedEx, Kraft Foods, Microsoft, Oracle, SBC Communications, Sony, and Visa International.


          Miami International Airport and the Port of Miami are among the nations busiest ports of entry, especially for cargo from South America and the Caribbean. Additionally, Downtown has the largest concentration of international banks in the country located mostly in Brickell, Miami's financial district. Miami was also the host city of the 2003 Free Trade Area of the Americas negotiations, and is one of the leading candidates to become the trading bloc's headquarters.
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          Tourism is also an important industry in Miami. The beaches, conventions, festivals and events draw over 12 million visitors annually from across the country and around the world, spending $17.1 billion.. The historical Art Deco district in South Beach, is widely regarded as one of the most glamorous in the world for its world-famous nightclubs, beaches, historical buildings, and shopping. However, it is important to note that Miami Beach is a separate city from the City of Miami.


          Miami is the home to the National Hurricane Centre and the headquarters of the United States Southern Command, responsible for military operations in Central and South America. In addition to these roles, Miami is also an industrial centre, especially for stone quarrying and warehousing.


          According to the U.S. Census Bureau, in 2004, Miami had the third highest incidence of family incomes below the federal poverty line in the United States, making it the third poorest city in the USA, behind only Detroit, Michigan (ranked #1) and El Paso, Texas (ranked #2.) Miami is also one of the very few cities where its local government went bankrupt, in 2001.


          In 2005, the Miami area witnessed its largest real estate boom since the 1920s. Midtown, having well over a hundred approved construction projects, is an example of this. As of 2007, however, the housing market has crashed and more than 23,000 condos are for sale and/or foreclosed. The Miami area ranks 8th in the nation in foreclosures. Miami is also one of the least affordable places to live, with the median percentage of housing costs as a percentage of income was 42.8%; the national average was 27%. Miami ranks twelfth among least affordable cities for home ownership.


          


          Demographics


          
            
              	Miami population
            


            
              	Year

              	City

              proper

              	Metro

              area
            


            
              	1840

              	446

              	N/A
            


            
              	1850

              	159

              	N/A
            


            
              	1860

              	83

              	N/A
            


            
              	1870

              	85

              	N/A
            


            
              	1880

              	257

              	N/A
            


            
              	1890

              	861

              	N/A
            


            
              	1900

              	1,681

              	N/A
            


            
              	1910

              	5,471

              	N/A
            


            
              	1920

              	29,549

              	66,542
            


            
              	1930

              	110,637

              	214,830
            


            
              	1940

              	172,172

              	387,522
            


            
              	1950

              	249,276

              	693,705
            


            
              	1960

              	291,688

              	1,497,099
            


            
              	1970

              	334,859

              	2,236,645
            


            
              	1980

              	346,865

              	3,220,844
            


            
              	1990

              	358,548

              	4,056,100
            


            
              	2000

              	362,470

              	5,007,564
            


            
              	2007

              	409,719

              	5,413,212
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          Miami is the 43rd most populous city in the U.S. The Miami metropolitan area, which includes Miami-Dade, Broward and Palm Beach counties, had a combined population of more than 5.4 million people, ranked fourth-largest in the United States, (behind Chicago, Illinois), and is the largest metropolitan area in the Southeastern United States. As of 2008, the United Nations estimates that the Miami Urban Agglomeration is the fourth-largest in the United States, and the 44th-largest in the world. As of the census of 2000, there were 362,470 people, 134,198 households, and 83,336 families residing in the city. The population density was 10,160.9/mi (3,923.5/km). There were 148,388 housing units at an average density of 4,159.7/mi (1,606.2/km).


          The racial makeup of the city proper is as follows:


          
            	White: 66.6% (Non-Hispanic White 11.8%)


            	Hispanic or Latino of any race: 80.8%


            	Black (many of whom are from the Caribbean or African-American): 22.3%


            	Some other races: 5.4%


            	Two or more races: 4.74%


            	Asian: 0.7%


            	Pacific Islander: 0.04%


            	Native American: 0.2%
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          As of 2000, in terms of national origin and/or ethnic origin, 34.1% of the populace was Cuban, while 5.6% of the city's population was Nicaraguan, 5.5% of the population was Haitian, 3.3% of the population was Honduran, 1.7% of all residents were Dominican, and 1.6% of the population was Colombian. In 2004, the United Nations Development Program (UNDP) ranked Miami first in terms of percentage of residents born outside of the country it is located in (59%), followed by Toronto (50%).


          There were 134,198 households out of which 26.3% had children under the age of 18 living with them, 36.6% were married couples living together, 18.7% have a female head of household with no husband present, and 37.9% were non-families. 30.4% of all households were made up of individuals and 12.5% had someone living alone who was 65 years of age or older. The average household size was 2.61 and the average family size was 3.25. The age distribution was 21.7% under the age of 18, 8.8% from 18 to 24, 30.3% from 25 to 44, 22.1% from 45 to 64, and 17.0% who were 65 years of age or older. The median age was 38 years. For every 100 females there were 98.9 males. For every 100 females age 18 and over, there were 97.3 males.
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          The median income for a household in the city was $23,483, and the median income for a family was $27,225. Males had a median income of $24,090 versus $20,115 for females. The per capita income for the city was $15,128. About 23.5% of families and 28.5% of the population were below the poverty line, including 38.2% of those under age 18 and 29.3% of those age 65 or over.


          Miamis explosive population growth in recent years has been driven by internal migration from other parts of the country as well as by immigration. Miami is regarded as more of a multicultural mosaic, than it is a melting pot, with residents still maintaining much of, or some of their cultural traits. The overall culture of Miami is heavily influenced by its large population of ethnic Latin Americans and cultures from Caribbeans from islands such as Jamaica, Trinidad and Tobago, The Bahamas, and Cuba; many of whom spoke Spanish or Haitian Creole.
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          Today, the Miami area has a sizable community of citizens, undocumented populations, and permanent residents, of Argentines, Bahamians, Brazilians, Canadians, Chileans, Chinese, Colombians, Cubans, Dominicans, Ecuadorans, French, Germans, Greeks, Guatemalans, Guayanese, Haitians, Hondurans, Jamaicans, Indians, Italians, Mexicans, Nicaraguans, Peruvians, Russians, Salvadoran, Trinidadians and Tobagonians, Turks, South Africans, and Venezuelans, as well as a sizable Puerto Rican population throughout the metropolitan area. While commonly thought of as mainly a city of Hispanic and Caribbean immigrants, the Miami area is home to large French, French Canadian, German, Italian, and Russian communities. The communities have grown to a prominent place in Miami and its suburbs, creating ethnic enclave neighborhoods such as Little Haiti, Little Havana, Little Managua, Little Brazil, Little Moscow, and Little San Juan.


          


          Languages


          A wide variety of languages are commonly spoken throughout the city. Miami has the largest Spanish-speaking population in the Western Hemisphere outside Latin America.


          As of 2000, speakers of Spanish as their first language accounted for 66.75% of residents, while English was spoken by 25.45%, French Creole by 5.20%, and French speakers comprised 0.76% of the population. Other languages that were spoken throughout the city include Portuguese at 0.41%, German at 0.18%, Italian at 0.16%, Arabic at 0.15%, Chinese at 0.11%, and Greek at 0.08% of the population. Miami also has one of the largest percentage populations in the U.S. that have residents who speak first languages other than English at home (74.54%.)


          


          Law and government


          The government of the City of Miami, Florida, provided for under this Charter shall be known as the "mayor-city commissioner plan," and the city commission shall consist of five commissioners, who are qualified voters of the city and who shall be elected from districts in the manner hereinafter provided. The city commission shall constitute the governing body with powers to pass ordinances adopt regulations and exercise all powers conferred upon the city except as hereinafter provided. The mayor shall exercise all powers conferred herein and shall appoint as provided in section of this Charter a chief administrative officer to be known as the "city manager.". The City of Miami is governed by Mayor Manny Diaz and 5 City commissioners which oversee the five districts in the City. It holds regular meetings in the City Hall of Miami located in 3500 Pan American Drive Miami, Florida 33133 in the neighbourhood of Coconut Grove.


          


          City council


          
            	Manuel A. Diaz - Mayor of the City of Miami, first elected in 2001 and re-elected to a second term in 2006.


            	Angel Gonzalez - City of Miami Commissioner, District 1


            	Marc Sarnoff - City of Miami Commissioner, District 2


            	Joe M. Sanchez - City of Miami Commissioner, District 3


            	Tomas P. Regalado - City of Miami Commissioner, District 4


            	Michelle Spence-Jones - City of Miami Commissioner, District 5

          


          


          City management


          
            	Pedro G. Hernandez - City Manager


            	Julie O. Bru - City Attorney


            	Priscilla Thompson - City Clerk

          


          


          Education
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          Public schools


          Public schools in Miami are governed by Miami-Dade County Public Schools, which is the largest school district in Florida and the fourth-largest in the United States. As of February 15, 2006 it has a student enrollment of 414,128 and over 392 schools and centers. The district is also the largest minority public school system in the country, with 60% of its students being of Hispanic origin, 28% African American, 10% White (non-Hispanic) and 2% non-white of other minorities. Miami is home to some of the nation's best high schools, such as Design and Architecture High School, ranked the nation's best magnet school, MAST Academy, Coral Reef High School, ranked 20th-best public high school in the U.S., Miami Palmetto High School, and the New World School of the Arts. M-DCPS is also one of a few public school districts in the United States to offer optional bilingual education.


          


          Private schools


          Miami is home to several prestigious Roman Catholic, Jewish and non-denominational private schools. The Archdiocese of Miami operates the city's Catholic private schools, which include: Our Lady of Lourdes Academy, St. Hugh Catholic School, St. Theresa Catholic School, La Salle High School, Monsignor Edward Pace High School, Carrollton School of the Sacred Heart, Christopher Columbus High School, Archbishop Curley-Notre Dame High School, St. Brendan High School, amongst numerous other elementary and high schools. Some of the most well-known non-denominational private schools in Miami are Ransom Everglades, Gulliver Preparatory School, and Miami Country Day School, which are traditionally known as some of the country's best schools. Other schools in the outlying areas include Belen Jesuit Preparatory School and Samuel Scheck Hillel Community Day School.
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          Colleges and universities


          (List includes institutions in and around Miami.)


          
            	Barry University (private)


            	Carlos Albizu University (private)


            	Florida International University (public, largest university in South Florida)


            	Florida Memorial University (private)


            	Johnson and Wales University (private)


            	Keiser University (private)


            	Miami Dade College (public, largest institution of higher learning in the U.S.)


            	Miami International University of Art and Design (private)


            	Nova Southeastern University (private)


            	St. Thomas University (private)


            	Talmudic University (private)


            	University of Miami (private, located in Coral Gables)

          


          The city ranks second-to-last in people over 18 with a high school diploma, with 47% of the population not having that degree.


          


          Transportation


          


          Airports
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          Miami International Airport, one of the busiest international airports in the world, is the main airport serving the Miami metropolitan area, catering to over 35 million passengers a year. Identifiable locally, as well as several worldwide authorities, as MIA or KMIA, the airport is a major hub and the single largest international gateway for American Airlines, the worlds largest passenger air carrier. Miami International is the United States third largest international port of entry for foreign air passengers (behind New York's John F. Kennedy International Airport and Los Angeles International Airport), and is the seventh largest such gateway in the world. The airports extensive international route network includes non-stop flights to over seventy international cities in North and South America, Europe, Asia, and the Middle East. Alternatively, nearby Fort Lauderdale-Hollywood International Airport, Opa-Locka Airport, and Kendall-Tamiami Airport also serve the Miami area.


          


          Seaports
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          Miami is home to one of the largest ports in the United States, the Port of Miami. It is the largest cruise ship port in the world. The port is often called the Cruise Capital of the World and the Cargo Gateway of the Americas. It has retained its status as the number one cruise/passenger port in the world for well over a decade accommodating the largest cruise ships and the major cruise lines. In 2005, the port served 3,605,201 passengers. Additionally, the port is one of the nation's busiest cargo ports, importing nearly ten million tons of cargo annually. Among North American ports, it ranks second only to the Port of South Louisiana in New Orleans in terms of cargo tonnage imported/exported from Latin America. The port is on 518acres (2.10km) and has 7 passenger terminals. China is the port's number one import country, and Honduras is the number one export country. Miami has the world's largest amount of cruise line headquarters, home to: Carnival Cruise Lines, Celebrity Cruises, Costa Cruises, Crystal Cruises, Norwegian Cruise Line, Oceania Cruises, Royal Caribbean International, and Windjammer Barefoot Cruises.


          


          Public transportation


          Public transportation in Miami is operated by Miami-Dade Transit, and includes heavy-rail rapid transit, an elevated people mover, and buses.


          Miami's heavy-rail rapid transit system, Metrorail, is an elevated system comprising 22 stations on a 22-mile (36-km)-long line. Metrorail runs from the western suburbs of Hialeah and Medley through the Civic Centre, Downtown, Coconut Grove, Coral Gables and ends in the southern suburb of Pinecrest. A free, elevated people mover, Metromover, operates 21 stations on three different lines in downtown Miami, with a station roughly every two blocks. Several expansion projects are being funded by a transit development sales tax surcharge throughout Miami-Dade County.


          Tri-Rail, a commuter rail system operated by the South Florida Regional Transportation Authority, runs from Miami International Airport northward to West Palm Beach, making eighteen stops.


          Construction is currently underway on the Miami Intermodal Centre and Miami Central Station, a massive transportation hub servicing Metrorail, Amtrak, Tri-Rail, Metrobus, taxis, rental cars, private automobiles, bicycles and pedestrians adjacent to Miami International Airport. Completion of the Miami Intermodal Centre is expected to be completed by 2010, and will serve over 150,000 commuters and travelers in the Miami area.


          Two new light rail systems, Baylink and the Miami Streetcar, have been proposed and are currently in the planning stage. BayLink will connect Downtown with South Beach, and the Miami Streetcar will connect Downtown with Midtown.


          


          Road and rail
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          Miami is the southern terminus of Amtrak's Atlantic Coast services, with its final station located in the suburb of Hialeah.


          Miami-Dade County is served by four Interstate Highways ( I-75, I-95, I-195, I-395) and several U.S. Highways including U.S. Route 1, U.S. Route 27, U.S. Route 41, and U.S. Route 441. For information on the street grid, see Miami-Dade County, Florida#Street grid. Some of the major Florida State Roads (and their common names) serving the county are:


          
            	SR 112 (Airport Expressway) Miami Beach to MIA


            	SR 821 (The HEFT or Homestead Extension of the Florida Turnpike: SR 91/ Miami Gardens to U.S. Route 1/ Florida City)


            	SR 826 (Palmetto Expressway) Golden Glades Interchange to U.S. Route 1/ Kendall


            	SR 836 (Dolphin Expressway) Downtown to Turnpike via MIA


            	SR 874 (Don Shula Expressway) 826/Bird Road to 878


            	SR 878 (Snapper Creek Expressway) Kendall to Turnpike/ Homestead


            	SR 924 (Gratigny Parkway) Miami Lakes to Opa-locka

          


          In 2007, Miami was identified as having the rudest drivers in the United States, the second year in a row to have been cited, in a poll commissioned by automobile club AutoVantage. Miami is also consistently ranked as one of the most dangerous cities in the United States for pedestrians.


          


          In popular culture
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          There are many television shows set in Miami. The controversial Emmy winning drama Nip/Tuck, CBS's CSI: Miami, and Showtime's Dexter all take place in Miami. The Jackie Gleason Show was taped in Miami Beach from 1964 to 1970. The NBC show Good Morning, Miami was fictionally based around the workings of a Miami television station. The popular sitcoms The Golden Girls and Empty Nest, as well as the detective series Surfside 6 and Miami Vice were also based in the Miami area. Keeping with its modern music tradition, the city has recently hosted the 2004 and 2005 MTV Video Music Awards. A recent show to be set in Miami is the USA Network's Burn Notice, which is filmed on location and in studios located in Miami.


          In the mid-2000s, Miami started to become a popular backdrop for reality television shows. Reality programming set in the city include the TLC show Miami Ink; Discovery Channel's After Dark; Animal Planet's Miami Animal Police; MTV's 8th & Ocean, Making Menudo, the fourth season of Making the Band, Room Raiders; The Real World: Miami, and The X Effect; VH1's Hogan Knows Best; TruTV's Bounty Girls: Miami; A&E's The First 48 and the third season of Bravo's Top Chef.
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          The video games Grand Theft Auto: Vice City, which became one of the best selling video games in history, and Grand Theft Auto: Vice City Stories, take place in Vice City, a fictional city inspired by Miami, including some of the same architecture and geography. There are also characters in the game who speak Haitian Creole and Spanish.


          Miami has acted as the backdrop for many movies, including There's Something About Mary, Harold & Kumar Escape from Guantanamo Bay, Wild Things, Marley & Me, Ace Ventura: Pet Detective, Out of Time, 2 Fast 2 Furious, Bad Boys & Bad Boys II, Iron Man, Transporter 2, The Birdcage, The Substitute, Blow, True Lies, Reno 911!: Miami, Quick Pick, Miami Vice (based on the 1980s television series of the same name), Cocaine Cowboys, 1983's Scarface, Police Academy 5, and the James Bond films Goldfinger, Thunderball, and Casino Royale.


          Miami is a centre for Latin television and film production. As a result, many Spanish-language programs are filmed in the many television production studios, predominantly in Hialeah and Doral. This includes gameshows, variety shows, news programs, and telenovelas. Arguably, the most famous Miami-filmed programs are Sbado Gigante, a Saturday night variety show seen throughout the United States, South America and Europe, and the daytime talk shows Cristina and El Gordo y la Flaca.


          


          Sister cities


          Miami has twelve sister cities:
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          Michael Faraday, FRS ( September 22, 1791  August 25, 1867) was an English chemist and physicist (or natural philosopher, in the terminology of that time) who contributed to the fields of electromagnetism and electrochemistry.


          Faraday studied the magnetic field around a conductor carrying a DC electric current, and established the basis for the magnetic field concept in physics. He discovered electromagnetic induction, diamagnetism and electrolysis. He established that magnetism could affect rays of light and that there was an underlying relationship between the two phenomena. His inventions of electromagnetic rotary devices formed the foundation of electric motor technology, and it was largely due to his efforts that electricity became viable for use in technology.


          As a chemist, Faraday discovered benzene, investigated the clathrate hydrate of chlorine, invented an early form of the bunsen burner and the system of oxidation numbers, and popularized terminology such as anode, cathode, electrode, and ion.


          Although Faraday received little formal education and knew little of higher mathematics, such as calculus, he was one of the most influential scientists in history. Some historians of science refer to him as the best experimentalist in the history of science. The SI unit of capacitance, the farad, is named after him, as is the Faraday constant, the charge on a mole of electrons (about 96,485 coulombs). Faraday's law of induction states that a magnetic field changing in time creates a proportional electromotive force.


          Faraday was the first and foremost Fullerian Professor of Chemistry at the Royal Institution of Great Britain, a position to which he was appointed for life.


          


          Early life
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          Michael Faraday was born in Newington Butts, part of South London, England. His family was not well off. His father, James, was a member of the Sandemanian sect of Christianity. James Faraday had come to London ca 1790 from Outhgill in Westmorland, where he had been the village blacksmith. The young Michael Faraday, one of four children, having only the most basic of school educations, had to largely educate himself. At fourteen he became apprenticed to a local bookbinder and bookseller George Riebau and, during his seven-year apprenticeship, he read many books, including Isaac Watts' The Improvement of the Mind, and he enthusiastically implemented the principles and suggestions contained therein. He developed an interest in science and specifically in electricity. In particular, he was inspired by the book Conversations in Chemistry by Jane Marcet.


          At the age of twenty, in 1812, at the end of his apprenticeship, Faraday attended lectures by the eminent English chemist and physicist Humphry Davy of the Royal Institution and Royal Society, and John Tatum, founder of the City Philosophical Society. Many tickets for these lectures were given to Faraday by William Dance (one of the founders of the Royal Philharmonic Society). Afterwards, Faraday sent Davy a three hundred page book based on notes taken during the lectures. Davy's reply was immediate, kind, and favorable. When Davy damaged his eyesight in an accident with nitrogen trichloride, he decided to employ Faraday as a secretary. When John Payne, one of the Royal Institution's assistants, was fired, Sir Humphry Davy was asked to find a replacement. He appointed Faraday as Chemical Assistant at the Royal Institution on March 1.


          In the class-based English society of the time, Faraday was not considered a gentleman. When Davy went on a long tour to the continent in 1813-5, his valet did not wish to go. Faraday was going as Davy's scientific assistant, and was asked to act as Davy's valet until a replacement could be found in Paris. Faraday was forced to fill the role of valet as well as assistant throughout the trip. Davy's wife, Jane Apreece, refused to treat Faraday as an equal (making him travel outside the coach, eat with the servants, etc.) and generally made Faraday so miserable that he contemplated returning to England alone and giving up science altogether. The trip did, however, give him access to the European scientific elite and a host of stimulating ideas.


          His sponsor and mentor was John 'Mad Jack' Fuller, who created the Fullerian Professorship of Chemistry at the Royal Institution.


          Faraday was a devout Christian and a member of the small Sandemanian denomination, an offshoot of the Church of Scotland. He later served two terms as an elder in the group's church.


          Faraday married Sarah Barnard (1800-1879) on June 2, 1821, although they would never have children. They met through attending the Sandemanian church.


          He was elected a member of the Royal Society in 1824, appointed director of the laboratory in 1825; and in 1833 he was appointed Fullerian professor of chemistry in the institution for life, without the obligation to deliver lectures.


          


          Scientific achievements


          


          Chemistry


          
            [image: The title page of The Chemical History of a Candle (1861)]

            
              The title page of The Chemical History of a Candle (1861)
            

          


          Faraday's earliest chemical work was as an assistant to Davy. He made a special study of chlorine, and discovered two new chlorides of carbon. He also made the first rough experiments on the diffusion of gases, a phenomenon first pointed out by John Dalton, the physical importance of which was more fully brought to light by Thomas Graham and Joseph Loschmidt. He succeeded in liquefying several gases; he investigated the alloys of steel, and produced several new kinds of glass intended for optical purposes. A specimen of one of these heavy glasses afterwards became historically important as the substance in which Faraday detected the rotation of the plane of polarisation of light when the glass was placed in a magnetic field, and also as the substance which was first repelled by the poles of the magnet. He also endeavoured, with some success, to make the general methods of chemistry, as distinguished from its results, the subject of special study and of popular exposition.


          He invented an early form of what was to become the Bunsen burner, which is used almost universally in science laboratories as a convenient source of heat.


          Faraday worked extensively in the field of chemistry, discovering chemical substances such as benzene (which he called bicarburet of hydrogen), inventing the system of oxidation numbers, and liquefying gases such as chlorine. In 1820 Faraday reported on the first syntheses of compounds made from carbon and chlorine, C2Cl6 and C2Cl4, and published his results the following year. Faraday also determined the composition of the chlorine clathrate hydrate, which had been discovered by Humphry Davy in 1810.


          Faraday also discovered the laws of electrolysis and popularized terminology such as anode, cathode, electrode, and ion, terms largely created by William Whewell.


          Faraday was the first to report what later came to be called metallic nanoparticles. In 1847 he discovered that the optical properties of gold colloids differed from those of the corresponding bulk metal. This was probably the first reported observation of the effects of quantum size, and might be considered to be the birth of nanoscience.


          


          Electricity


          Faraday's greatest work was probably with electricity and magnetism. The first experiment which he recorded was the construction of a voltaic pile with seven halfpence pieces, stacked together with seven disks of sheet zinc, and six pieces of paper moistened with salt water. With this pile he decomposed sulphate of magnesia (first letter to Abbott, July 12, 1812).
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          In 1821, soon after the Danish physicist and chemist, Hans Christian rsted discovered the phenomenon of electromagnetism, Davy and British scientist William Hyde Wollaston tried but failed to design an electric motor. Faraday, having discussed the problem with the two men, went on to build two devices to produce what he called electromagnetic rotation: a continuous circular motion from the circular magnetic force around a wire and a wire extending into a pool of mercury with a magnet placed inside would rotate around the magnet if supplied with current from a chemical battery. The latter device is known as a homopolar motor. These experiments and inventions form the foundation of modern electromagnetic technology. Faraday published his results without acknowledging his debt to Wollaston and Davy, and the resulting controversy caused Faraday to withdraw from electromagnetic research for several years. At this stage, there is also evidence to suggest that Davy may have been trying to slow Faradays rise as a scientist (or natural philosopher as it was known then). In 1825, for instance, Davy set him onto optical glass experiments, which progressed for six years with no great results. It was not until Davy's death, in 1829, that Faraday stopped these fruitless tasks and moved on to endeavors that were more worthwhile. Two years later, in 1831, he began his great series of experiments in which he discovered electromagnetic induction. Joseph Henry likely discovered self-induction a few months earlier and both may have been anticipated by the work of Francesco Zantedeschi in Italy in 1829 and 1830.


          Faraday's breakthrough came when he wrapped two insulated coils of wire around a massive iron ring, bolted to a chair, and found that upon passing a current through one coil, a momentary current was induced in the other coil. This phenomenon is known as mutual induction. The iron ring-coil apparatus is still on display at the Royal Institution. In subsequent experiments he found that if he moved a magnet through a loop of wire, an electric current flowed in the wire. The current also flowed if the loop was moved over a stationary magnet. His demonstrations established that a changing magnetic field produces an electric field. This relation was mathematically modelled by Faraday's law, which subsequently became one of the four Maxwell equations. These in turn have evolved into the generalization known today as field theory.
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          Faraday later used the principle to construct the electric dynamo, the ancestor of modern power generators.


          In 1839 he completed a series of experiments aimed at investigating the fundamental nature of electricity. Faraday used " static", batteries, and " animal electricity" to produce the phenomena of electrostatic attraction, electrolysis, magnetism, etc. He concluded that, contrary to scientific opinion of the time, the divisions between the various "kinds" of electricity were illusory. Faraday instead proposed that only a single "electricity" exists, and the changing values of quantity and intensity (voltage and charge) would produce different groups of phenomena.


          Near the end of his career Faraday proposed that electromagnetic forces extended into the empty space around the conductor. This idea was rejected by his fellow scientists, and Faraday did not live to see this idea eventually accepted. Faraday's concept of lines of flux emanating from charged bodies and magnets provided a way to visualize electric and magnetic fields. That mental model was crucial to the successful development of electromechanical devices which dominated engineering and industry for the remainder of the 19th century.


          In 1845, he discovered the phenomenon that he named diamagnetism, and what is now called the Faraday effect: The plane of polarization of linearly polarized light propagated through a material medium can be rotated by the application of an external magnetic field aligned in the propagation direction. He wrote in his notebook, "I have at last succeeded in illuminating a magnetic curve or line of force and in magnetising a ray of light". This established that magnetic force and light were related.


          In his work on static electricity, Faraday demonstrated that the charge only resided on the exterior of a charged conductor, and exterior charge had no influence on anything enclosed within a conductor. This is because the exterior charges redistribute such that the interior fields due to them cancel. This shielding effect is used in what is now known as a Faraday cage.


          Faraday was an excellent experimentalist who conveyed his ideas in clear and simple language. However, his mathematical abilities did not extend as far as trigonometry or any but the simplest algebra. It was James Clerk Maxwell who took the work of Faraday, and others, and consolidated it with a set of equations that lie at the base of all modern theories of electromagnetic phenomena. On Faraday's uses of the lines of force, James Clerk Maxwell wrote that they show Faraday "to have been in reality a mathematician of a very high order--one from whom the mathematicians of the future may derive valuable and fertile methods."


          


          Public service
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          Beyond his scientific research into areas such as chemistry, electricity, and magnetism at the Royal Institution, Faraday undertook numerous, and often time-consuming, service projects for private enterprise and the British government. This work included investigations of explosions in mines, being an expert witness in court, and the preparation of high-quality optical glass.


          As a respected scientist in a nation with strong maritime interests, Faraday spent extensive amounts of time on projects such as the construction and operation of light houses and protecting the bottoms of ships from corrosion.


          Faraday also was active in what would now be called environmental science, or engineering. He investigated industrial pollution at Swansea and was consulted on air pollution at the Royal Mint. In July of 1855, Faraday wrote a letter to The Times on the subject of the foul condition of the River Thames, which resulted in an oft-reprinted cartoon in Punch. (See also The Great Stink.)


          Faraday assisted with planning and judging of exhibits for the Great Exhibition of 1851 in London. He also advised the National Gallery on the cleaning and protection of its art collection, and served on the National Gallery Site Commission in 1857.


          Education was another area of service for Faraday. He lectured on the topic in 1854 at the Royal Institution, and in 1862 he appeared before a Public Schools Commission to give his views on education in Great Britain. Faraday also weighed in, negatively, on the public's fascination with table-turning, mesmerism, and seances, chastising both the public and the nation's educational system.


          


          Later life
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          In June of 1832, the University of Oxford granted Faraday a Doctor of Civil Law degree (honorary). During his lifetime, Faraday rejected a knighthood and twice refused to become President of the Royal Society.


          In 1848, as a result of representations by the Prince Consort, Michael Faraday was awarded a grace and favour house in Hampton Court, Surrey free of all expenses or upkeep. This was the Master Mason's House, later called Faraday House, and now No.37 Hampton Court Road. In 1858 Faraday retired to live there.


          Faraday died at his house at Hampton Court on August 25, 1867. He turned down burial in Westminster Abbey, but he has a memorial plaque there, near Isaac Newton's tomb. Faraday was interred in the Sandemanian plot in Highgate Cemetery.


          Writings by Faraday
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          Faraday's books, with the exception of Chemical Manipulation, were collections of scientific papers or transcriptions of lectures. Since his death, Faraday's diary has been published, as have several large volumes of his letters and Faraday's journal from his travels with Davy in 1813 - 1815.


          
            	Chemical Manipulation, Being Instructions to Students in Chemistry, John Murray, 1st ed. 1827, 2nd ed. 1830, 3rd ed. 1842


            	Experimental Researches in Electricity, vols. i. and ii., Richard and John Edward Taylor, vols. i. and ii.. 1844 and 1847; vol. iii., 1844; vol. iii. Richard Taylor and William Francis, 1855


            	Experimental Researches in Chemistry and Physics, Taylor and Francis, 1859


            	A Course of Six Lectures on the Chemical History of a Candle, edited by W. Crookes, Griffin, Bohn & Co., 1861 PDF/DjVu from Internet Archive


            	On the Various Forces in Nature, edited by W. Crookes, Chatto & Windus, 1873


            	Faraday's Diary edited by T. Martin was published in eight volumes, 1932 - 1936


            	Curiosity Perfectly Satisfyed: Faraday's Travels in Europe 1813-1815, edited by B. Bowers and L. Symons, Institution of Electrical Engineers, 1991


            	The Correspondence of Michael Faraday, edited by F. A. J. L. James, INSPEC, Inc., volume 1, 1991; volume 2, 1993; volume 3, 1996; volume 4, 1999


            	Course of six lectures on the various forces of matter, and their relations to each other London; Glasgow: R. Griffin, 1860.


            	The liquefaction of gases Edinburgh: W. F. Clay, 1896.


            	The letters of Faraday and Schoenbein 1836-1862. With notes, comments and references to contemporary letters London: Williams & Norgate 1899.

          


          


          Quotations


          
            	"Nothing is too wonderful to be true if it be consistent with the laws of nature, and in such things as these, experiment is the best test of such consistency."


            	"Work. Finish. Publish."  his well-known advice to the young William Crookes


            	"The important thing is to know how to take all things quietly."


            	Regarding the hereafter, "Speculations? I have none. I am resting on certainties. I know whom I have believed and am persuaded that he is able to keep that which I have committed unto him against that day."


            	"Next Sabbath day (the 22nd) I shall complete my 70th year. I can hardly think of myself so old."


            	Above the doorways of the Pfahler Hall of Science at Ursinus College in Collegeville, Pennsylvania, there is a stone inscription of a quote attributed to Michael Faraday which reads "but still try, for who knows what is possible..."


            	"One day sir, you may tax it." Faraday's reply to William Gladstone, then British Minister of Finance, when asked of the practical value of electricity.


            	"If you would cause your view ... to be acknowledged by scientific men; you would do a great service to science. If you would even get them to say yes or no to your conclusions it would help to clear the future progress. I believe some hesitate because they do not like their thoughts disturbed."
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          Michael Ian Grade CBE (born March 8, 1943) is a British businessman and a distinguished figure in the field of broadcasting. He became Executive Chairman of ITV plc on 8 January 2007 after his resignation from the role of BBC chairman. Born into a Jewish show business family (original family name: Winogradski), his father was the theatrical agent Leslie Grade, and his uncles were the impresarios Lew Grade and Bernard Delfont. He was educated at Stowe School, and St Dunstan's College, London.


          He was made a CBE in 1998, and is married to his third wife, Francesca; they have a son, Samuel. He was previously married to Penelope Jane Levinson, with whom he had two children, and Sarah Lawson, a producer.


          


          Career


          He began his career with the Daily Mirror in 1960, and was a sports columnist from 1964 to 1966. By an account he told himself (on a Channel 4 chat-show, entitled The Late Clive James), the job had been organised by his father. When his father suffered a serious stroke in 1966, the 23-year-old Grade moved into his theatrical business. In 1969 he moved to London Management & Representation.


          


          LWT


          He went into television in 1973 when he joined LWT as Deputy Controller of Programmes (Entertainment), achieving the post of Director of Programmes in 1976. At LWT, Grade worked alongside both John Birt and Greg Dyke and as Director of Programmes commissioned the controversial series Mind Your Language as well as the popular The Professionals and the long running arts strand The South Bank Show. In 1981 he had a stint in the United States as President of independent production company Embassy Television and as an independent producer.


          


          BBC


          Grade joined BBC Television in 1984 as Controller of BBC One, becoming Director of Programmes in 1986 and Managing Director Designate in 1987. His tenure as Controller was especially controversial, with several high profile public outcries over decisions, such as the forced 18-month hiatus for Doctor Who in 1985. It is not entirely clear the extent to which Grade alone was responsible for these rulings, but in the case of both Dynasty and Doctor Who, he became the most prominent target of the campaigns to save the series. In recent years, Grade has, on a number of occasions, claimed that he postponed Doctor Who out of personal dislike. Later in 1986 he took the decision to fire actor Colin Baker from the title role of Doctor Who. Grade was going out with Baker's ex-wife, Liza Goddard, at the time. In 2003, Grade remarked to a journalist for The Daily Telegraph that he had fired Baker because he thought his portrayal of the Doctor was "utterly unlikable, absolutely god-awful in fact."


          Grade was also responsible for the repeating of Australian soap opera Neighbours, at first purely an afternoon programme, in a later timeslot, on the advice of his daughter who was irritated that she could not watch it due to her being at school. This proved to be a successful scheduling decision that still remains in place as of 2007, and paid off at the time with audiences in excess of 15 million viewers for the new 5.35pm showings. It acts as a target finish time for CBBC and as a buffer between it and the 6 O'Clock News. He also came close to completely axing the sitcom Blackadder, judging the first series to be unfunny, because of lukewarm reviews and high cost (it featured extensive location sequences). He demanded that the price for renewing the series was that it be a completely studio-based production with an audience. It went on to become one of the most successful British sitcoms of all time.


          


          Channel 4


          In 1987 he returned to commercial television, accepting the post of chief executive of Channel 4, replacing Jeremy Isaacs. Grade phased out some of the channel's more high-brow programming, for which he was accused of 'dumbing down'. Grade responded that in the week he took over at Channel 4 they had screened a repeat of The Far Pavilions in which the American actress Amy Irving blacked up as an Indian Princess. During this period he was attacked by the Conservative press: the columnist Paul Johnson in the Daily Mail gave him the soubriquet of Britain's "pornographer-in-chief". He was successful in developing the business at a time when Channel 4 was obliged to give a proportion of its advertising revenue to the rival ITV network. As well as securing talent from the BBC Grade also recognised the improving quality of US television output making series such as Friends and ER mainstays of the channel's schedule. Grade also became embroiled in a vicious dispute with Chris Morris over the series Brass Eye. He went from Channel 4 to head First Leisure Corporation, leaving there in 1999 after a substantial restructuring to return to media as chairman of the new Pinewood Studios company.


          


          BBC (again)


          Grade had ambitions to become chairman of the BBC board of governors in 2001, but lost out to Gavyn Davies. He was also on the board of the ill-fated Millennium Dome. He has been chairman of Octopus Publishing, the Camelot Group, and Hemscott, which he has indicated he will be giving up.


          Following Davies' resignation as a result of the Hutton Inquiry report, it was announced on 2 April 2004 that Grade had been appointed Chairman of the Board of Governors of the BBC; at the time his only show-stopper requirement was that he did not have to give up being a Charlton Athletic Director. He took up his post on 17 May.


          Following the end of the first season of the revived series of Doctor Who in 2005, he wrote a letter to the BBC Director-General, congratulating all involved in the project on its success, signing-off with "PS never dreamed I would ever write this. Must be going soft!"


          On 19 September 2006, he joined Ocado (the Waitrose food delivery company) as Chairman.


          


          ITV


          On 28 November 2006, Grade and the BBC confirmed that he was to resign from his post with the BBC to replace Sir Peter Burt as Chairman and Charles Allen as Chief Executive of commercial rival ITV, becoming Executive Chairman of ITV plc effective from early 2007.


          ITV, which has been struggling with falling advertising and ratings, said the appointment was a "real coup". Mr Grade said his first priority at ITV would be to improve its programming. On 12 September 2007, Grade announced a controversial five-year restructuring plan targeting entertainment as the corporation's top priority. A major overhaul of the regional structure of ITV was also proposed. The proposals would see consolidation of the ITV regional news programmes, with regions now broadcasting one service per region rather than multiple tailored local services (for example: ITV Yorkshire would no longer broadcast separate Northern and Southern regions). The proposed changes would also fully merge ITV Border with ITV Tyne Tees and ITV West with ITV Westcountry, effectively ending two regions' tenure as independent players within ITV, these proposals have been highly criticized by BECTU and The Nutional Union of Journalists . Any changes would be subject to full approval by Ofcom.
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              	Position(s):

              Shooting Guard

              	Jersey #(s):

              23, 45, 9 (Olympics)
            


            
              	Height:

              6ft6in (1.98m)

              	Weight:

              216lb (98kg)
            


            
              	Born: February 17, 1963 (1963-02-17)

              Brooklyn, New York City, New York
            


            
              	Career information
            


            
              	Year(s): 19842003
            


            
              	NBA Draft: 1984 / Round: 1 / Pick: 3
            


            
              	College: University of North Carolina
            


            
              	Professional teams
            


            
              	
                
                  	Chicago Bulls (1984-1993, 1995-1998)


                  	Washington Wizards (2001-2003)

                

              
            


            
              	Career stats
            


            
              	Points

              	32,292
            


            
              	Rebound

              	6,672
            


            
              	Assists

              	5,633
            


            
              	Stats @
            


            
              	Career highlights and awards
            


            
              	
                
                  	6x NBA Champion ( 1991, 1992, 1993, 1996, 1997, 1998)


                  	5x NBA MVP ( 1988, 1991, 1992, 1996, 1998)


                  	14x NBA All-Star (1985-1993, 1996-1998, 2002-2003)


                  	6x NBA Finals MVP (1991-1993, 1996-1998)


                  	1x NBA Defensive Player of the Year (1988)


                  	10x All-NBA First Team Selection (1987-1993, 1996-1998)


                  	1x All-NBA Second Team Selection (1985)


                  	9x NBA All-Defensive First Team Selection (1988-1993, 1996-1998)


                  	1985 NBA Rookie of the Year


                  	1985 NBA All-Rookie Team


                  	3x NBA All-Star Game MVP (1988, 1996, 1998)


                  	2x NBA Slam Dunk Contest winner (1987, 1988)


                  	NBA's 50th Anniversary All-Time Team


                  	1x NCAA Men's Basketball Champion ( 1982)


                  	1982 ACC Freshman of the Year


                  	1x ACC Men's Basketball Player of the Year (1984)


                  	1x USBWA College Player of the Year (1984)


                  	1x Naismith College Player of the Year (1984)


                  	1x John R. Wooden Award (1984)


                  	1x Adolph Rupp Trophy (1984)


                  	1991 Sports Illustrated Sportsman of the Year


                  	2000 ESPY Athlete of the Century


                  	1990s ESPY Male Athlete Decade Award


                  	1990s ESPY Pro Basketballer Decade Award
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          Michael Jeffrey Jordan (born February 17, 1963) is an American retired professional basketball player and active businessman. His biography on the National Basketball Association (NBA) website states, "By acclamation, Michael Jordan is the greatest basketball player of all time." Jordan was one of the most effectively marketed athletes of his generation, and was instrumental in popularizing the NBA around the world in the 1980s and 1990s.


          After a stand-out career at the University of North Carolina, Jordan joined the NBA's Chicago Bulls in 1984. He quickly emerged as one of the stars of the league, entertaining crowds with his prolific scoring. His leaping ability, illustrated by performing slam dunks from the free throw line at Slam Dunk Contests, earned him the nicknames "Air Jordan" and "His Airness". He also gained a reputation as one of the best defensive players in basketball. In 1991, he won his first NBA championship with the Bulls, and followed that achievement with titles in 1992 and 1993, securing a " three-peat". Though Jordan abruptly left the NBA at the beginning of the 1993-94 NBA season to pursue a career in baseball, he rejoined the Bulls in 1995 and led them to three additional championships ( 1996, 1997, and 1998) as well as an NBA-record 72 regular-season wins in the 199596 season. Jordan retired for a second time in 1999, but he returned for two more NBA seasons in 2001 as a member of the Washington Wizards.


          Jordan's individual accolades and accomplishments include five MVP awards, ten All-NBA First Team designations, nine All-Defensive First Team honours, fourteen NBA All-Star Game appearances and three All-Star MVP, ten scoring titles, three steals titles, six NBA Finals MVP awards, and the 1988 NBA Defensive Player of the Year Award. He holds the NBA record for highest career regular season scoring average with 30.12 points per game, as well as averaging a record 33.4 points per game in the playoffs. In 1999, he was named the greatest North American athlete of the 20th century by ESPN, and was second to Babe Ruth on the Associated Press's list of athletes of the century. He will be eligible for induction into the Basketball Hall of Fame in 2009.


          Jordan is also noted for his product endorsements. He fueled the success of Nike's Air Jordan sneakers, which were introduced in 1985 and remain popular today. Jordan also starred in the 1996 feature film Space Jam. He is currently a part-owner and Managing Member of Basketball Operations of the Charlotte Bobcats in North Carolina.


          


          Early years


          Jordan was born in Brooklyn, New York, the son of Deloris ( ne Peoples), who worked in banking, James R. Jordan, Sr., an equipment supervisor. His family moved to Wilmington, North Carolina, when he was a toddler. Jordan attended Emsley A. Laney High School in Wilmington, where he anchored his athletic career by playing baseball, football, and basketball. He tried out for the varsity basketball team during his sophomore year, but at 5feet 11inches (1.80m), he was deemed too short to play at that level and was cut from the team. The following summer, however, he grew four inches (10cm) and trained rigorously. Upon earning a spot on the varsity roster, Jordan averaged about 25 points per game over his final two seasons of high school play. As a senior, he was selected to the McDonald's All-American Team after averaging a triple-double: 29.2 points, 11.6 rebounds, and 10.1 assists.
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          In 1981, Jordan earned a basketball scholarship to the University of North Carolina, where he majored in cultural geography. As a freshman in coach Dean Smith's team-oriented system, he was named ACC Freshman of the Year after he averaged 13.4 points per game (ppg) on 53.4% shooting ( field goal percentage). He made the game-winning jump shot in the 1982 NCAA Championship game against Georgetown, which was led by future NBA rival Patrick Ewing. Jordan later described this shot as the major turning point in his basketball career. After winning the Naismith and the Wooden College Player of the Year awards in 1984, Jordan left North Carolina one year before his scheduled graduation to enter the 1984 NBA Draft. The Chicago Bulls selected Jordan with the third overall pick, after Hakeem Olajuwon ( Houston Rockets) and Sam Bowie ( Portland Trail Blazers). Jordan returned to North Carolina to complete his degree in 1986.


          


          Professional sports career


          


          Early career


          During his first season in the NBA, Jordan averaged 28.2 ppg on 51.5% shooting. He quickly became a fan favorite even in opposing arenas, and appeared on the cover of Sports Illustrated with the heading "A Star is Born" just over a month into his professional career. Jordan was also voted in as an All-Star starter by the fans in his rookie season. Controversy arose before the All-Star game when word surfaced that several veteran players, led by Isiah Thomas, were upset by the amount of attention Jordan was receiving. This led to a so called "freeze-out" on Jordan, where players refused to pass him the ball throughout the game. The controversy left Jordan relatively unaffected when he returned to regular season play, and he would go on to be voted Rookie of the Year. The Bulls finished the season 3844, and lost in the first round of the playoffs in four games to the Milwaukee Bucks.


          Jordan's second season was cut short by a broken foot which caused him to miss 64 games. Despite Jordan's injury and a 3052 record, the Bulls made the playoffs. Jordan recovered in time to participate in the playoffs and performed well upon his return. Against a 198586 Boston Celtics team that is often considered one of the greatest in NBA history, Jordan set the still-unbroken record for points in a playoff game with 63 in Game 2. The Celtics, however, managed to sweep the series.


          Jordan had recovered completely by the 198687 season, and had one of the most prolific scoring seasons in NBA history. He became the only player other than Wilt Chamberlain to score 3,000 points in a season, averaging a league high 37.1 points on 48.2% shooting. In addition, Jordan demonstrated his defensive prowess, as he became the first player in NBA history to record 200 steals and 100 blocks in a season. Despite Jordan's success, Magic Johnson won the league's Most Valuable Player Award. The Bulls reached 40 wins, and advanced to the playoffs for the third consecutive year. However, they were again swept by the Celtics.


          


          Mid-career: Pistons roadblock


          Jordan led the league in scoring again in the 198788 season, averaging 35.0 ppg on 53.5% shooting and won his first league MVP award. He was also named the Defensive Player of the Yeara rarity for a guardas he had averaged 1.6 blocks and a league high 3.16 steals per game. The Bulls finished 5032, and made it out of the first round of the playoffs for the first time in Jordan's career, as they defeated the Cleveland Cavaliers in five games. However, the Bulls then lost in five games to the more experienced Detroit Pistons, who were led by Isiah Thomas and a group of physical players known as the " Bad Boys".


          In the 198889 season, Jordan again led the league in scoring, averaging 32.5 ppg on 53.8% shooting from the field, along with 8 rebounds per game (rpg) and 8 assists per game (apg). The Bulls finished with a 4735 record, and advanced to the Eastern Conference Finals, defeating the Cleveland Cavaliers and New York Knicks along the way. The Cavaliers series included a career highlight for Jordan when he hit a series winning shot over Craig Ehlo in the closing moments of the deciding fifth game of the series. However, the Pistons again defeated the Bulls, this time in six games, by utilizing their " Jordan Rules" method of guarding Jordan, which consisted of double and triple teaming him every time he touched the ball.


          The Bulls entered the 198990 season as a team on the rise. With their core group of Jordan and young improving players like Scottie Pippen and Horace Grant, they were becoming a more cohesive team under the guidance of new coach Phil Jackson. Jordan averaged a league leading 33.6 ppg on 52.6% shooting, to go with 6.9 rpg and 6.3 apg in leading the Bulls to a 5527 record. They again advanced to the Eastern Conference Finals beating the Bucks and Philadelphia 76ers en route. However, despite pushing the series to seven games, the Bulls lost to the Pistons for the third consecutive season.


          


          First three-peat


          In the 199091 season, Jordan won his second MVP award after averaging 31.5 ppg on 53.9% shooting, 6.0 rpg, and 5.5 apg for the regular season. The Bulls finished in first place in their division for the first time in 16 years and set a franchise record with 61 wins in the regular season. With Scottie Pippen developing into an All-Star, the Bulls elevated their play. The Bulls defeated the New York Knicks and the Philadelphia 76ers in the opening two rounds of the playoffs. They advanced to the Eastern Conference Finals where their rival, the Detroit Pistons, awaited them. However, this time when the Pistons employed their "Jordan Rules" defense of doubling and triple teaming Jordan, he picked them apart with passing. Finally, the Bulls beat the Detroit Pistons in a surprising sweep. In an unusual ending to the fourth and final game, Isiah Thomas led his team off the court before the final minute had concluded. Most of the Pistons went directly to their locker room instead of shaking hands with the Bulls.


          The Bulls compiled an outstanding 15-2 record during the playoffs, and advanced to the NBA Finals for the first time in franchise history, where they beat the Los Angeles Lakers four games to one. Perhaps the best known moment of the series came in Game 2 when, attempting a dunk, Jordan avoided a potential Sam Perkins block by switching the ball from his right hand to his left in mid-air to lay the shot in. The play was the last in a sequence of 13 consecutive field goals made by Jordan. In his first Finals appearance, Jordan posted per game averages of 31.2 points on 56% shooting from the field, 11.4 assists, 6.6 rebounds, 2.8 steals and 1.4 blocks. Jordan won his first NBA Finals MVP award by a unanimous decision, and he cried while holding the NBA Finals trophy.


          Jordan and the Bulls continued their dominance in the 199192 season, establishing a 6715 record, topping their franchise record from 199091. Jordan won his second consecutive MVP award with a 30.1/6.4/6.1 season on 52% shooting. After winning a physical 7-game series over the burgeoning New York Knicks in the second round of the playoffs and finishing off the Cleveland Cavaliers in the Conference Finals in 6 games, the Bulls met Clyde Drexler and the Portland Trail Blazers in the Finals. The media, hoping to recreate a Magic-Bird rivalry, highlighted the similarities between "Air" Jordan and Clyde "The Glide" during the pre-Finals hype. In the first game, Jordan scored a Finals-record 35 points in the first half, including a record-setting six three-point field goals. After the sixth three-pointer, he jogged down the court shrugging as he looked courtside. Marv Albert, who broadcast the game, later stated that it was as if Jordan was saying, "I can't believe I'm doing this." The Bulls went on to win Game 1, and defeat the Blazers in six games. Jordan was named Finals MVP for the second year in a row and finished the series averaging 35.8 ppg, 4.8 rpg, and 6.5 apg, while shooting 53% from the floor.


          In 199293, despite a 32.6/6.7/5.5 campaign, Jordan's streak of consecutive MVP seasons ended as he lost the award to his friend Charles Barkley. Fittingly, Jordan and the Bulls met Barkley and his Phoenix Suns in the 1993 NBA Finals. The Bulls captured their third consecutive NBA championship on a game-winning shot by John Paxson and a last-second block by Horace Grant, but Jordan was once again Chicago's catalyst. He averaged a Finals-record 41.0 ppg during the six-game series, and became the first player in NBA history to win three straight Finals MVP awards. He scored more than 30 points in every game of the series, including 40 or more points in 4 consecutive games, a record which has never been threatened. With his third Finals triumph, Jordan capped off a seven-year run where he attained seven scoring titles and three championships, but there were signs that Jordan was tiring of his massive celebrity and all of the non-basketball hassles in his life.


          


          Gambling controversy


          During the Bulls' playoff run in 1993, controversy arose when Jordan was seen gambling in Atlantic City the night before a game against the New York Knicks. In that same year, he admitted to having to cover $57,000 in gambling losses, and author Richard Esquinas wrote a book claiming he had won $1.25 million from Jordan on the golf course. In 2005, Jordan talked to Ed Bradley of the CBS evening show 60 Minutes about his gambling and admitted that he made some reckless decisions. Jordan stated, "Yeah, Ive gotten myself into situations where I would not walk away and Ive pushed the envelope. Is that compulsive? Yeah, it depends on how you look at it. If youre willing to jeopardize your livelihood and your family, then yeah." When Bradley asked him if his gambling ever got to the level where it jeopardized his livelihood or family, Jordan replied, "No."


          


          First retirement


          On October 6, 1993, Jordan announced his retirement, citing a loss of desire to play the game. Jordan later stated that the murder of his father earlier in the year shaped his decision. James R. Jordan, Sr. was murdered on July 23, 1993, at a highway rest area in Lumberton, North Carolina, by two teenagers, Daniel Green and Larry Martin Demery. The assailants were traced from calls they made on James Jordan's cellular phone, caught, convicted, and sentenced to life in prison. Jordan was close to his father; as a child he had imitated his father's proclivity to stick out his tongue while absorbed in work. He later adopted it as his own signature, displaying it each time he drove to the basket. In 1996 he founded a Chicago area Boys & Girls Club and dedicated it to his father.


          Those close to Jordan claimed that he had been considering retirement as early as the summer of 1992, and that the added exhaustion due to the Dream Team run in the 1992 Olympics solidified Jordan's feelings about the game and his ever-growing celebrity status. Jordan's announcement sent shock waves throughout the NBA and appeared on the front pages of newspapers around the world.


          Jordan then further surprised the sports world by signing a minor league baseball contract with the Chicago White Sox. He reported to spring training and was assigned to the team's minor league system on March 31, 1994. Jordan has stated this decision was made to pursue the dream of his late father, who had always envisioned his son as a major league baseball player. The White Sox were another team owned by Bulls owner Jerry Reinsdorf, who continued to honour Jordan's basketball contract during the years he played baseball. He had a brief professional baseball career for the Birmingham Barons, a Chicago White Sox farm team, batting .202 with 3 HR, 51 RBI, 30 SB, and 11 errors. He also appeared for the Scottsdale Scorpions in the 1994 Arizona Fall League.


          [bookmark: .22I.27m_back.22:_return_to_the_NBA]


          "I'm back": return to the NBA


          In the 199394 season, the Jordan-less Bulls notched a 5527 record, and lost to the New York Knicks in the second round of the playoffs. But the 199495 version of the Bulls was a shell of the championship squad of just two years earlier. Struggling at mid-season to ensure a spot in the playoffs, Chicago needed a lift. The lift came in early 1995, when Jordan decided to return to the NBA for the Bulls.


          On March 18, 1995, Jordan announced his return to the NBA through a two-word press release: "I'm back." The next day, Jordan donned jersey number 45 (his number with the Barons), as his familiar 23 had been retired in his honour following his first retirement. He took to the court with the Bulls to face the Indiana Pacers in Indianapolis, scoring 19 points. The game had the highest Nielsen rating of a regular season NBA game since 1975.


          Although he had not played in an NBA game in a year and a half, Jordan played well upon his return, making a game-winning jump shot against Atlanta in his fourth game back and scoring 55 points in a game against the Knicks at Madison Square Garden on March 29, 1995. Boosted by Jordan's comeback, the Bulls made the playoffs and advanced to the Eastern Conference Semi-finals against the Orlando Magic. At the end of the first game of the series, though, Orlando's Nick Anderson would strip Jordan from behind, leading to the game-winning basket for the Magic; he would later comment that Jordan "didn't look like the old Michael Jordan", after which Jordan returned to wearing his old number (23). Jordan averaged 31 points per game in that series, but Orlando prevailed in six games.


          


          Second three-peat


          Freshly motivated by the playoff defeat, Jordan trained aggressively for the 199596 season. Strengthened by the addition of rebound specialist Dennis Rodman, the Bulls dominated the league, starting the season 413, and eventually finishing with the best regular season record in NBA history: 7210. Jordan led the league in scoring with 30.4 ppg, and won the league's regular season and All-Star Game MVP awards. In the playoffs, the Bulls lost only three games in four series, defeating the Seattle SuperSonics in the NBA Finals to win the championship. Jordan was named Finals MVP for a record fourth time, surpassing Magic Johnson's three Finals MVP awards. He also became only the second player (after Willis Reed in the 196970 season) to sweep the MVP Awards in the All-Star Game, regular season and NBA Finals. Because this was Jordan's first championship since his father's death, and it was won on Father's Day, Jordan reacted very emotionally upon winning the title, including a memorable scene of him sobbing on the locker room floor with the game ball.


          In the 199697 season the Bulls started out 6911, but narrowly missed out on a second consecutive 70-win season by losing their final two games to finish 6913. However, this year Jordan was beaten for the NBA MVP Award by Karl Malone. The team again advanced to the Finals, where they faced Malone and the Utah Jazz team. The series against the Jazz featured two of the more memorable clutch moments of Jordan's career. He won Game 1 for the Bulls with a buzzer-beating jump shot. In Game 5, with the series tied 22, Jordan played despite being feverish and dehydrated from a stomach virus. In what is known as the " flu game", Jordan scored 38 points including the game-deciding three-pointer with less than a minute remaining. The Bulls won 90-88 and went on to win the series in six games. For the fifth time in as many Finals appearances, Jordan received the Finals MVP award. During the 1997 NBA All-Star Game, Jordan posted the only triple double in All-Star Game history in a victorious effort, however he did not receive the MVP award.


          Jordan and the Bulls compiled a 6220 record in the 199798 season. Jordan led the league with 28.7 points per game, securing his fifth regular-season MVP award, plus honours for All-NBA First Team, First Defensive Team and the All-Star Game MVP. The Bulls captured the Eastern Conference Championship for a third straight season, including surviving a grueling seven-game series with Reggie Miller's Indiana Pacers in the Eastern Conference Finals; it was the first time Jordan had played in a Game 7 since the 1992 series with the Knicks. After prevailing, they moved on for a rematch with the Jazz in the Finals.


          The Bulls returned to Utah for Game 6 on June 14, 1998 leading the series 32. Jordan executed a series of plays, considered to be one of the greatest clutch performances in NBA Finals history. With the Bulls trailing 8683 with 40 seconds remaining, coach Jackson called a timeout. When play resumed, Jordan received the inbound pass, drove to the basket, and hit a layup over several Jazz defenders. The Jazz brought the ball upcourt and passed the ball to forward Karl Malone, who was set up in the low post and was being guarded by Rodman. Malone jostled with Rodman and caught the pass, but Jordan cut behind him and swatted the ball out of his hands for a steal. Jordan then slowly dribbled upcourt and paused at the top of the key, eyeing his defender, Jazz guard Bryon Russell. With fewer than 10 seconds remaining, Jordan started to dribble right, then crossed over to his left, possibly pushing off Russell, although the officials did not call a foul. Jordan then released a shot that would be rebroadcast innumerable times in years to come. As the shot found the net, announcer Bob Costas shouted "Chicago with the lead!" After a desperation three-point shot by John Stockton missed, Jordan and the Bulls claimed their sixth NBA championship, and secured a second three-peat. Once again, Jordan was voted the Finals MVP, having led all scorers by averaging 33.5 points per game, including 45 in the deciding Game 6. Jordan's six Finals MVPs is a record; Shaquille O'Neal, Magic Johnson, and Tim Duncan are tied for second place with three apiece. The 1998 Finals holds the highest television rating of any Finals series in history, and Game 6 holds the highest television rating of any game in NBA history.


          


          Second retirement


          Jordan's Game 6 performance seemed to be a perfect ending to his career. With Phil Jackson's contract expiring, the pending departures of Scottie Pippen (who stated his desire to be traded during the season) and Dennis Rodman (who would sign with the Los Angeles Lakers as a free agent) looming, and being in the latter stages of an owner-induced lockout of NBA players, Jordan retired for the second time on January 13, 1999.


          On January 19, 2000, Jordan returned to the NBA not as a player, but as part owner and President of Basketball Operations for the Washington Wizards. His responsibilities with the club were to be comprehensive, as he was in charge of all aspects of the team, including personnel decisions. Opinions of Jordan as a basketball executive were mixed. He managed to purge the team of several highly-paid, unpopular players (such as forward Juwan Howard and point guard Rod Strickland), but used the first pick in the 2001 NBA Draft to select high schooler Kwame Brown, who did not live up to expectations and was traded away after four seasons.


          Despite his January 1999 claim that he was "99.9% certain" that he would never play another NBA game, in the summer of 2001 Jordan expressed interest in making another comeback, this time with his new team. Inspired by the NHL comeback of his friend Mario Lemieux the previous winter, Jordan spent much of the spring and summer of 2001 in training, holding several invitation-only camps for NBA players in Chicago. In addition, Jordan hired his old Chicago Bulls head coach, Doug Collins, as Washington's coach for the upcoming season, a decision that many saw as foreshadowing another Jordan return.


          


          Washington Wizards comeback


          On September 25, 2001 Jordan announced his return to professional play with the Wizards, indicating his intention to donate his salary as a player to a relief effort for the victims of the September 11, 2001 attacks. In an injury-plagued 200102 season, he led the team in scoring (22.90 ppg), assists (5.2 apg), and steals (1.42 spg). However, torn cartilage in his right knee ended Jordan's season after only 60 games, the fewest he had played in a regular season since a broken foot cut short his season in 198586.


          Playing in his 14th and final NBA All-Star Game in 2003, Jordan passed Kareem Abdul-Jabbar as the all-time leading scorer in All-Star game history. That year, Jordan was the only Washington player to play in all 82 games, starting in 67 of them. He averaged 20.0 points, 6.1 rebounds, 3.8 assists, and 1.5 steals per game. He also shot 45% from the field, and 82% from the free throw line. Even though he turned 40 during the season, he scored 20 or more points 42 times, 30 or more points nine times, and 40 or more points three times. On February 21, 2003, Jordan became the first 40-year-old to tally 43 points in an NBA game. During his stint with the Wizards, all of Jordan's home games at the MCI Centre (and nearly all of his road games as well) were sold out, and the Wizards were the most-watched team in the NBA, averaging 20,173 fans a game at home and 19,311 on the road. However, neither of Jordan's final two seasons resulted in a playoff appearance for the Wizards, and Jordan was often unsatisfied with the play of those around him. At several points he openly criticized his teammates to the media, citing their lack of focus and intensity.


          With the recognition that 200203 would be Jordan's final season, tributes were paid to him in nearly every arena in the NBA. In his final game at his old home court, the United Centre in Chicago, Jordan received a prolonged standing ovation. The Miami Heat retired the number 23 jersey on April 11, 2003, even though Jordan had never played for the team. At the 2003 All-Star Game, Vince Carter was originally selected to be the starter at shooting guard; however, he gave Jordan his spot out of respect, and the halftime ceremony was dedicated to Jordan's career.


          Jordan's final NBA game was on April 16, 2003 in Philadelphia. Jordan scored only 13 points in the game and went to the bench with 4 minutes and 13 seconds remaining in the third quarter and with his team trailing the Philadelphia 76ers, 75-56. Just after the start of the fourth quarter, the First Union Centre crowd began chanting "We want Mike!". After much encouragement from coach Doug Collins, Jordan finally rose from the bench and re-entered the game for Larry Hughes with 2:35 remaining. At 1:45, Jordan was intentionally fouled by the 76ers' Eric Snow, and stepped to the line to make both free throws. After the second foul shot, the 76ers in-bounded the ball to rookie John Salmons, who in turn was intentionally fouled by Bobby Simmons one second later, stopping time so that Jordan could return to the bench. Jordan received a three-minute standing ovation from his teammates, his opponents, and a crowd of 21,257 fans.


          


          Olympic career


          
            
              	Olympic medal record
            


            
              	Men's basketball
            


            
              	Gold

              	1984 Los Angeles

              	United States
            


            
              	Gold

              	1992 Barcelona

              	United States
            

          


          Jordan played on two Olympic gold medal-winning American basketball teams. As a college player he participated, and won the gold, in the 1984 Summer Olympics. Jordan led the team in scoring averaging 17.1 ppg for the tournament. In the 1992 Summer Olympics he was a member of the star-studded squad that included Magic Johnson, Larry Bird, and David Robinson and was dubbed the " Dream Team". Playing limited minutes due to the frequent blowouts, Jordan averaged 12.7 ppg, finishing fourth on the team in scoring. The team cruised to the gold medal, restoring the United States to the top of the basketball world. Jordan, Patrick Ewing, and fellow Dream Team member Chris Mullin are the only American men's basketball players to win Olympic gold as amateurs (all in 1984) and professionals.


          


          After retiring as a player
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          After his third retirement, Jordan assumed that he would be able to return to his front office position of Director of Basketball Operations with the Wizards. However, his previous tenure in the Wizards' front office had produced the aforementioned mixed results and may have also influenced the trade of Richard "Rip" Hamilton for Jerry Stackhouse (although Jordan was not technically Director of Basketball Operations in 2002). On May 7, 2003, Wizards owner Abe Pollin fired Jordan as Washington's President of Basketball Operations. Jordan later stated that he felt betrayed, and that if he knew he would be fired upon retiring he never would have come back to play for the Wizards.


          Jordan kept busy over the next few years by staying in shape, playing golf in celebrity charity tournaments, spending time with his family in Chicago, promoting his Jordan Brand clothing line, and riding motorcycles. Since 2004, Jordan has owned a professional closed-course motorcycle roadracing team that competes in the premier Superbike class sanctioned by the American Motorcyclist Association (AMA). On June 15, 2006, Jordan became a part-owner of the Charlotte Bobcats and was named "Managing Member of Basketball Operations". He has the largest individual holding in the team after majority owner Robert L. Johnson. Despite Jordan's previous success as an endorser, he has made a conscious effort not to be included in Charlotte's marketing campaigns.


          


          Player profile
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          Jordan was a shooting guard who was also capable of playing small forward (the position he would primarily play during his second comeback with the Washington Wizards). Jordan was known throughout his career for being a strong clutch performer. He decided numerous games with last-second plays (e.g., The Shot) and performed at a high level even under adverse circumstances (e.g., Flu Game). His competitiveness was visible in his prolific trash-talk and well-known work ethic.


          Jordan had a versatile offensive game. He was capable of aggressively slashing to the basket and drawing fouls from his opponents at a high rate; his 8,772 free throw attempts are the ninth highest total of all time. As his career progressed, Jordan also developed the ability to post up his opponents and score with his trademark fadeaway jumpshot, using his leaping ability to "fade away" from block attempts. According to Hubie Brown, this move alone made him nearly unstoppable. Despite media criticism as a "selfish" player early in his career, Jordan's 5.3 assists per game also indicate his willingness to defer to his teammates. In later years, the NBA shortened its three-point line to 22 feet (from 23 feet, 9 inches), which coupled with Jordan's extended shooting range to make him a long-range threat as well -- his 3-point stroke developed from a low 9 / 52 rate (.173) in his rookie year into a stellar 111 / 260 (.427) shooter in the 199596 season. For a guard, Jordan was also a good rebounder (6.2 per game).


          On defense, Jordan's contributions were equally impressive. In 1988, he was honored with the NBA's Defensive Player of the Year Award and became the first NBA player to win both the Defensive Player of the Year and MVP awards in a career (since equaled by Hakeem Olajuwon, David Robinson, and Kevin Garnett; Olajuwon is the only player other than Jordan to win both during the same season). In addition he set records for blocked shots by a guard, and combined this with his ball-thieving ability to become a standout defensive player. His 2,514 steals are the second highest total of all-time behind John Stockton, while his steals per game average is third all-time. Jerry West often stated that he was more impressed with Jordan's defensive contributions than his offensive ones.


          


          Legacy


          Michael Jordan's basketball talent was clear from his rookie season. In his first game in Madison Square Garden against the New York Knicks, Jordan received a prolonged standing ovation, a rarity for a player in an opposing team's arena. After Jordan scored a playoff record 63 points against the Boston Celtics in 1986, Celtics star Larry Bird described him as "God disguised as Michael Jordan."


          
            
              	"By acclamation, Michael Jordan is the greatest basketball player of all time."
            


            
              	Introductory line of Jordan's NBA Encyclopedia biography
            

          


          Jordan led the NBA in scoring in 10 seasons (NBA record) and tied Wilt Chamberlain's record of seven consecutive scoring titles. He was also a fixture on the NBA All-Defensive First Team, making the roster nine times (NBA record). Jordan also holds the top career and playoff scoring averages of 30.1 and 33.4 points per game, respectively. By 1998, the season of his Finals-winning shot against the Jazz, he was well known throughout the league as a clutch performer. In the regular season, Jordan was the Bulls' primary threat in the final seconds of a close game and in the playoffs, Jordan would always demand the ball at crunch time. Jordan's total of 5,987 points in the playoffs is the highest in NBA history. He retired with 32,292 points, placing him third on the NBA's all-time scoring list behind Kareem Abdul-Jabbar and Karl Malone.


          
            
              	"There's Michael Jordan and then there is the rest of us."
            


            
              	 Magic Johnson
            

          


          With five regular-season MVPs, six Finals MVPs (NBA record), and three All-Star MVPs, Jordan is the most decorated player ever to play in the NBA. Jordan finished among the top three in regular-season MVP voting a record 10 times, and was named one of the 50 Greatest Players in NBA History in 1996.


          Many of Jordan's contemporaries label Jordan as the greatest basketball player of all time. An ESPN survey of journalists, athletes and other sports figures ranked Jordan the greatest North American athlete of the 20th century, above icons such as Babe Ruth and Muhammad Ali. Jordan placed second to Babe Ruth in the Associated Press's list of 20th century athletes. In addition, the Associated Press voted him as the basketball player of the 20th century. Jordan has also appeared on the front cover of Sports Illustrated a record 49 times. In the September 1996 issue of Sport, which was the publication's 50th anniversary issue, Jordan was named the greatest athlete of the past 50 years.


          Jordan's athletic leaping ability, highlighted in his back-to-back slam dunk contest championships in 1987 and 1988, is credited by many with having influenced a generation of young players. Several current NBA All-Stars have stated that they considered Jordan their role model while growing up, including LeBron James and Dwyane Wade. In addition, commentators have dubbed a number of next-generation players "the next Michael Jordan" upon their entry to the NBA, including Anfernee "Penny" Hardaway, Grant Hill, Kobe Bryant, LeBron James, Vince Carter, and Dwyane Wade. Although Jordan was a well-rounded player, his "Air Jordan" image is also often credited with inadvertently decreasing the jump shooting skills, defense, and fundamentals of young players, a fact which Jordan himself has lamented.


          
            
              	

              	I think it was the exposure of Michael Jordan; the marketing of Michael Jordan. Everything was marketed towards the things that people wanted to see, which was scoring and dunking. That Michael Jordan still played defense and an all-around game, but it was never really publicized.

              	
            

          


          Although Jordan has done much to increase the status of the game, some of his impact on the game's popularity in America appears to be fleeting. Television ratings in particular increased only during his time in the league and have subsequently lowered each time he left the game. 


          Personal life


          Jordan is the fourth of five children. He has two older brothers, Larry Jordan and James R. Jordan, Jr., one older sister, Deloris, and a younger sister, Roslyn. Jordan's brother James retired in 2006 as the Command Sergeant Major of the 35th Signal Brigade of the XVIII Airborne Corps in the U.S. Army.


          He married Juanita Vanoy in September 1989, and they have two sons, Jeffrey Michael and Marcus James, and a daughter, Jasmine. Jordan and Juanita filed for divorce on January 4, 2002, citing irreconcilable differences, but reconciled shortly thereafter. They again filed for divorce and were granted a final decree of dissolution of marriage on December 29, 2006, commenting that the decision was made "mutually and amicably".


          It is reported that Juanita received a $168 million settlement, making it the largest celebrity divorce settlement in history on public record.


          On July 21, 2006, a Cook County, Illinois judge determined that Jordan did not owe a former lover, Karla Knafel, $5 million. Jordan had allegedly paid Knafel $250,000 to keep their relationship a secret. Knafel claimed Jordan promised her that amount for remaining silent and agreeing not to file a paternity suit after Knafel learned she was pregnant in 1991. A DNA test showed Jordan was not the father of the child.


          As of 2007, Jordan lives in Highland Park, Illinois, and both of his sons attended Loyola Academy, a private Roman Catholic high school located in Wilmette, Illinois. Jeffrey graduated as a member of the 2007 Graduating Class, and played his first collegiate basketball game on November 11, 2007 for the University of Illinois. Marcus transferred to Whitney Young High School after his sophomore year and will graduate in 2009.


          Career achievements
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          Jordan won numerous awards and set many records during his career. The following are some of his achievements:


          Select awards


          
            	14-time All-Star


            	Olympic Gold Medalist1984, 1992


            	Five-time MVP1988, 1991, 1992, 1996, 1998


            	Six-time NBA Finals MVP1991, 1992, 1993, 1996, 1997, 1998


            	Seven-time The Sporting News MVP1988, 1989, 1991, 1992, 1996, 1997, 1998


            	Rookie of the Year1985


            	Defensive Player of the Year1988


            	11-time All-NBA10 times first team, 1 time second team


            	Nine-time All-Defensive First Team


            	Sports Illustrated " Sportsman of the Year"1991


            	Named one of the 50 Greatest Players in NBA History in 1996


            	Two-time Slam Dunk Contest champion1987, 1988

          


          Select records


          
            	Most scoring titles10


            	Most All-Defensive First Teams9


            	Most NBA Finals MVP awards6


            	Highest career scoring average30.12


            	Highest career scoring average playoffs33.45


            	Most consecutive games scoring in double figures866


            	Highest single series scoring average NBA Finals41.0 (1993)
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                Archbishop Ramsey (left) meets Pope Paul VI

              
            


            
              	Enthroned

              	1961
            


            
              	Ended

              	1974
            


            
              	Predecessor

              	Geoffrey Fisher
            


            
              	Successor

              	Donald Coggan
            


            
              	
            


            
              	Born

              	14 November 1904(1904-11-14)

              Cambridge, England
            


            
              	Died

              	23 April 1988

            

          


          Arthur Michael Ramsey, Baron Ramsey of Canterbury PC ( 14 Nov 1904  23 April 1988) was the one hundredth Archbishop of Canterbury. He was appointed on 31 May 1961, and was in office from June 1961 to 1974.


          


          Career


          Michael Ramsey was born in Cambridge. His father was a Congregationalist and mathematician, and his mother was a socialist and suffragette. He was educated at Repton School, where the headmaster was the future Archbishop Geoffrey Francis Fisher and Magdalene College, Cambridge, where he was President of the Cambridge Union Society and where his support of the Liberal Party won him praise from Herbert Asquith. During this time he came under the influence of the Anglo-Catholic dean of Corpus Christi College, Edwyn Clement Hoskyns. On the advice of Eric Milner-White he trained at Cuddesdon, where he became friends with Austin Farrer and was introduced to Orthodox Christian ideas by Derwas Chitty. He was ordained in 1928. He then became a curate in Liverpool, where he was influenced by Charles Raven.


          After this he became a lecturer to trainee clergy at The Bishop's Hostel in Lincoln, and during this time he published a book, The Gospel and the Catholic Church (1936). He then ministered at Boston Stump and at St Benet's Church, Cambridge, before being offered a canonry at Durham Cathedral and the Van Mildert Professor of Divinity at in the Department of Divinity at Durham University. After this, in 1950, he took the Regius Professor of Divinity chair at Magdalene, but after only a short time he was appointed Bishop of Durham in 1952. In 1956, he became Archbishop of York, and in 1961, Archbishop of Canterbury. During his time as Archbishop, he travelled widely, and he saw the creation of the General Synod. Retirement ages for clergy were also introduced.


          


          Theology and Churchmanship


          As an Anglo-Catholic with a nonconformist background, Ramsey had a broad religious outlook. He had a particular regard for the Orthodox concept of "glory", and his favourite book of those he had written was his 1949 work The Transfiguration. During the J.A.T. Robinson Honest to God controversy, he published a short response entitled Image Old and New, in which he engaged seriously with Robinson's ideas. His brother Frank, who died young, had been an atheist, and he had respect for honest agnosticism and atheism, which he believed would not be a barrier to salvation. He also made a barefoot visit to the grave of Mahatma Gandhi. However, he declined to become involved in some inter-faith activities. He disliked the theology of Paul Tillich, and although he disagreed with a lot of Karl Barth's thinking, his relations with him were warm.


          Following observations of a religious mission at Cambridge, he had an early dislike of evangelists and mass rallies, which he feared relied too much on emotion. This led him to be critical of Billy Graham, although the two later became friends and Ramsey even took to the stage at a Graham rally in Rio de Janeiro. One of his later books, The Charismatic Christ (1973), engaged with the charismatic movement. Ramsey believed there was no decisive theological argument against women priests, although he was not comfortable with this observation. The first women priests in the Anglican Communion were ordained during his time as Archbishop of Canterbury, and in retirement he received the sacrament from a woman priest in the USA.


          


          Ecumenical activities


          Ramsey was active in the ecumenical movement, and while Archbishop of Canterbury in 1966 he met Pope Paul VI in Rome, where the Pope presented him with the episcopal (bishop's) ring he had worn as Archbishop of Milan. These warm relations with Rome caused him to be dogged by protests by Protestant fundamentalists, particularly Ian Paisley and John Kensit. Ramsey also enjoyed friendship with the orthodox Patriarch of Constantinople, Athenagoras, and Alexius, Patriarch of Moscow. His willingness to talk to officially-sanctioned churches in the Eastern Bloc led to criticisms from Richard Wurmbrand. He also supported efforts to unite the Church of England with the Methodist Church, and was depressed when the plans fell through.


          


          Politics


          Ramsey disliked the power of the government over the church. His support for liberalising the laws against homosexuality brought him enemies in the House of Lords. Ramsey also created controversy over his call for military action against the Ian Smith regime in Rhodesia, and in his opposition to the Vietnam War.


          He opposed curbs on immigration to the UK of Kenyan Asians, which he saw as a betrayal by Britain of a promise. He was also against apartheid, and he left an account of a very frosty encounter with John Vorster. He was also a critic of Augusto Pinochet. Ramsey also opposed the granting of aid money by the World Council of Churches to guerrilla groups.


          


          Personal character


          Ramsey was observed to be clumsy and a fidgeter, and he was unable to take part well in processions. He was frequently awkward in conversation and prone to silences, but also eloquent and poetic in public speaking. He considered becoming a monk, but instead married, and he and his wife Joan were devoted to one another. He particularly enjoyed talking to students. He was liked and respected both in the church and more widely, perhaps more so than either his immediate predecessors or successors; he had the reputation of being humane, principled, and discreet.


          


          Retirement and legacy


          After retiring as Archbishop in 1974 he was created a life peer, as Baron Ramsey of Canterbury, of Canterbury in Kent, enabling him to remain in the House of Lords where he had previously sat as one of the Lords Spiritual. Lord Ramsey was cremated; his ashes are buried at Canterbury Cathedral. He gave his name to Ramsey House, a residence of St Chad's College, University of Durham: he was a Fellow and Governor of the college (resident for a period), and he regularly worshipped and presided at the college's daily Eucharist. A building is also named after him at Canterbury Christ Church University. He also gave his name to the former Archbishop Michael Ramsey Technology College (from September 2007 St Michael and All Angels Church of England Academy) in Farmers Road, Camberwell, South East London.


          Michael Ramsey had no children. His elder brother, Frank P. Ramsey (b.1903, d.1930) was a brilliant mathematician and philosopher.
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          Sir Michael Francis Addison Woodruff FRS FRCS ( 3 April 1912  10 March 2001) was an English surgeon and scientist principally remembered for his research into organ transplantation. Though born in London, Woodruff spent his youth in Australia, where he earned degrees in electrical engineering and medicine. Having completed his studies shortly after the outbreak of World War II, he joined the Australian Army Medical Corps, but was soon captured by Japanese forces and imprisoned in the Changi Prison Camp. While there, he devised an ingenious method of extracting nutrients from agricultural wastes to prevent malnutrition among his fellow POWs.


          At the conclusion of the war, Woodruff returned to England and began a long career as an academic surgeon, mixing clinical work and research. Woodruff principally studied transplant rejection and immunosuppression. His work in these areas of transplantation biology, led Woodruff to perform the first kidney transplant in the United Kingdom, on 30 October 1960. For this and his other scientific contributions, Woodruff was elected a Fellow of the Royal Society in 1968 and made a Knight Bachelor in 1969. Although retiring from surgical work in 1976, he remained an active figure in the scientific community, researching cancer and serving on the boards of various medical and scientific organizations. He died on 10 March 2001, at the age of 89.


          


          Early life


          Michael Woodruff was born on 3 April 1911 in Mill Hill, London, England. In 1913, his father, Harold Woodruff, a professor of veterinary medicine, moved the family to Melbourne. The Woodruffs did briefly return to London during World War I, but Michael and his brother went back to Australia in 1917 after their mother, Margaret, died. The two then spent a short time under the care of an aunt before being rejoined by their father.


          Other than his time in London and a single year in Paris, Michael spent all of his youth in Australia. Staying close to his family, he attended both primary and secondary school in the Melbourne area, and enrolled in the University of Melbourne for his post-secondary education. At the university, Woodruff studied electrical engineering and mathematics, receiving some instruction from the influential physicist Harrie Massey.


          Despite success in engineering, Woodruff decided that he would have weak prospects as an engineer in Australia. So, after graduating in 1933, he entered the medical program at the University of Melbourne. While at the University, he passed the primary exam for the Royal College of Surgeons in 1934. He finished the program in 1937 and received an MBBS with honours as well as two prizes in surgery. After graduation, he studied internal medicine for one more year, and served as a house surgeon at the Royal Melbourne Hospital.


          


          World War II


          At the outbreak of World War II, Woodruff joined the Australian Army Medical Corps. He stayed in Melbourne until he finished his Master of Surgery Degree in 1941. At that time, he was assigned to the Tenth Australian Army General Hospital in Malaya as a captain in the Medical Corps. However, after the attack on Pearl Harbour, a Japanese offensive resulted in his capture.
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          After being captured, Woodruff was imprisoned in the Changi Prison Camp. In the camp, Woodruff realized that his fellow prisoners were at great risk from vitamin deficiencies due to the poor quality of the rations they were issued by the Japanese. To help fight this threat, Woodruff devised a method for extracting important nutrients from grass, soya beans, rice polishings, and agricultural wastes using old machinery that he found at the camp. Woodruff later published an account of his methods through the Medical Research Council titled "Deficiency Diseases in Japanese Prison Camps".


          At the conclusion of World War II, Woodruff returned to Melbourne to continue his surgical training. During his studies, he served as the surgical associate to Albert Coates, and met Hazel Ashby. Ashby, a science student, made a great impression on Woodruff, and he married her in 1946.


          


          Early career


          Soon after his marriage, Woodruff decided to travel to England in order to take the second half of the FRCS Exam. Before departing, he applied for a position as a Tutor of Surgery at the University of Sheffield, and learned en route that the University had accepted his application. He took the FRCS exam in 1947 and passed, perhaps aided by the fact that one of his examiners, Julian Taylor, had been with him at Changi.


          


          Sheffield


          After passing his exam, Woodruff entered his position at Sheffield. Originally, he had planned to do surgical research, but Sheffield had no space for him in its surgical lab. Instead, Woodruff was given a place in the pathology laboratory where he studied transplant rejection, a process in which the immune system of a transplant recipient attacks the transplanted tissue. Woodruff was particularly interested in thyroid allografts to the anterior chamber of the eye because they did not appear to meet with rejection.


          Woodruff's work with the allografts gave him a solid basis to work in the developing field of transplantion and rejection. To further himself in these areas, Woodruff arranged to meet Peter Medawar, an eminent zoologist and important pioneer in the study of rejection. The two men discussed transplantation and rejection, beginning a lasting professional relationship. Despite his achievements at Sheffield, Woodruff was rejected upon applying for a post at the Royal Melbourne Hospital.


          


          Aberdeen


          In 1948, shortly after applying for the position in Melbourne, Woodruff moved from Sheffield to the University of Aberdeen where he was given a post as a senior lecturer. At Aberdeen, Woodruff was given better laboratory access. He took advantage of this access and his wife's skills as a lab assistant to investigate in utero grafts (tissue grafts performed while the recipient was still in the womb). At the time, the surgical community hypothesized that if a recipient were given in utero grafts, he would be able to receive tissue from the donor later in life without risk of rejection. Woodruff's experiments with rats, however, produced negative results.


          While in Aberdeen, Woodruff also visited the United States on a WHO Traveling Fellowship. During the visit, he met many of the leading American surgeons, an experience that increased his own desire to continue his work and research. After returning from the US, Woodruff experimented with the effects of cortisone and the impact of blood antigen on rejection. As part of his blood antigen studies, Woodruff found two volunteers with identical blood antigens and arranged for them to exchange skin grafts. When the grafts were rejected, Woodruff determined that rejection must be controlled by additional factors.


          


          Dunedin
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          In 1953, Woodruff moved to Dunedin to take up a position as the Chair of Surgery at the University of Otago Dunedin School of Medicine, New Zealand's only medical school at that time. While in Dunedin, Woodruff conducted research on the use of leucocytes (white blood cells) to increase tolerance for allografts in rats. This line of research proved to be largely unsuccessful, but some of Woodruff's other projects did well. Among his more important accomplishments in the period, Woodruff established a frozen skin bank for burn treatment and worked on the phenomenon known as runt disease ( graft versus host disease).


          


          Edinburgh
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          In 1957, Woodruff was appointed to the Chair of Surgical Science at the University of Edinburgh. At the university, he split his time equally between his clinical and teaching responsibilities and his research. As a major part of his research, Woodruff served as the honorary director of a Research Group on Transplantation established by the Medical Research Council.


          The research group's principal investigations concerned immunological tolerance (the body's acceptance of tissues, as opposed to rejection), autoimmune haemolytic anaemia (especially in mice), and immune responses to cancer in various animals. In his clinical role, Woodruff started a vascular surgery program and worked with the use of immunotherapy as a cancer treatment. However, his most important clinical accomplishments were in kidney transplantation.


          Most notably, he performed the first ever kidney transplant in the UK, at the Edinburgh Royal Infirmary. Woodruff had been waiting for the right patient for some time, hoping to find a patient with an identical twin to act as the donor, as this would significantly reduce the risk of rejection. The patient that Woodruff eventually found was a 49-year-old man suffering from severely impaired kidney function who received one of his identical twin brother's kidneys on 30 October 1960. That same year, Woodruff published The Transplantation of Tissues and Organs, a comprehensive survey of transplant biology and one of seven books he wrote.


          Woodruff retired from the University of Edinburgh in 1976 and joined the MRC Clinical and Population Cytogenetics Unit. He spent the next ten years there, engaged in cancer research with an emphasis on tumor immunology. During that time, Woodruff also published twenty-five papers and two books. After retiring from his cancer research, Woodruff lived quietly with his wife in Edinburgh, traveling occasionally, until his death there on 10 March 2001 at the age of 89.


          


          Legacy


          Woodruff's contributions to surgery were important and long-lasting. In addition to performing the first kidney transplant in the UK, he devised a method of implanting a transplanted ureter in the bladder during transplants that is still used today. Furthermore, he established a large, efficient transplant unit in Edinburgh that remains one of the world's best. Although best known for these clinical accomplishments, Woodruff's contributions to the study of rejection and tolerance induction were equally important. Among these contributions, Woodruff's work with anti-lymphocyte serum has led to its wide use to reduce rejection symptoms in organ transplant recipients up to the current day.


          These important contributions to medicine and biology were first seriously honored in 1968 when Woodruff was elected to be a Fellow of the Royal Society. The next year, 1969, Woodruff was knighted by the Queen, a rare accomplishment for a surgeon. Additionally, numerous medical organizations gave Woodruff honorary membership, including the American College of Surgeons, the American Surgical Association, and the Royal College of Physicians of Edinburgh. Woodruff also held office in several scientific organizations, serving as Vice-President of the Royal Society and President of The Transplantation Society. Finally, Woodruff served for many years as a WHO advisor and as a visiting professor at a number of universities.


          


          Publications


          Woodruff's impact is also apparent in his large volume of publications. In addition to authoring over two hundred scholarly papers, Woodruff wrote seven books during his career, covering numerous aspects of medicine and surgery.


          
            	Deficiency Diseases in Japanese Prison Camps. M.R.C Special Report No. 274. H.M. Stationary Office, London 1951.


            	Surgery for Dental Students. Blackwell, Oxford. (Fourth Ed., 1984 with H.E. Berry) 1954.


            	The Transplantation of Tissues and Organs. Charles C. Thomas. Springfield, Illinois 1960.


            	The One and the Many: Edwin Stevens Lectures for the Laity. Royal Society of Medicine, London 1970.


            	On Science and Surgery. Edinburgh University Press, Edinburgh 1976.


            	The Interaction of Cancer and Host: Its Therapeutic Significance. Grune Stratton, New York 1980.


            	Cellular Variation and Adaptation in Cancer: Biological Basis and Therapeutic Consequences. Oxford University Press 1990.
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          Michelangelo di Lodovico Buonarroti Simoni ( March 6, 1475  February 18, 1564), commonly known as Michelangelo, was an Italian Renaissance painter, sculptor, architect, poet and engineer. Despite making few forays beyond the arts, his versatility in the disciplines he took up was of such a high order that he is often considered a contender for the title of the archetypal Renaissance man, along with his rival and fellow Italian Leonardo da Vinci. Indeed it was said that a true Renaissance man needed to have all these talents and also to have been a diplomat and that Michelangelo was the only person to have ever embodied these criteria.


          Michelangelo's output in every field during his long life was prodigious; when the sheer volume of correspondence, sketches and reminiscences that survive is also taken into account, he is the best-documented artist of the 16th century. Two of his best-known works, the Piet and the David, were sculpted before he turned thirty. Despite his low opinion of painting, Michelangelo also created two of the most influential fresco paintings in the history of Western art: the scenes from Genesis on the ceiling and The Last Judgement on the altar wall of the Sistine Chapel in Rome. Later in life he designed the dome of St Peter's Basilica in the same city and revolutionised classical architecture with his invention of the giant order of pilasters.


          Uniquely for a Renaissance artist, two biographies were published of Michelangelo during his own lifetime. One of them, by Giorgio Vasari, proposed that he was the pinnacle of all artistic achievement since the beginning of the Renaissance, a viewpoint that continued to have currency in art history for centuries. In his lifetime he was also often called Il Divino ("the divine one"), an appropriate sobriquet given his intense spirituality. One of the qualities most admired by his contemporaries was his terribilit, a sense of awe-inspiring grandeur, and it was the attempts of subsequent artists to imitate Michelangelo's impassioned and highly personal style that resulted in the next major movement in Western art after the High Renaissance, Mannerism.


          


          Early life
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          Michelangelo was born in Caprese near Arezzo, Tuscany. His father, Lodovico di Leonardo di Buonarotti di Simoni, was the resident magistrate in Caprese and podest of Chiusi. His mother was Francesca di Neri del Miniato di Siena. The Buonarroti claim to descend from Countess Mathilde of Canossa, the family considered themselves of minor nobility. However, Michelangelo was raised in Florence and later, during the prolonged illness and after the death of his mother, lived with a stonecutter and his wife and family in the town of Settignano where his father owned a marble quarry and a small farm. Michelangelo once said to the biographer of artists Giorgio Vasari, "What little good I have within me came from the pure air of your native Arezzo and the chisels and hammers."


          Against his father's wishes and after a period of grammatics studies with the humanist Francesco da Urbino, Michelangelo continued his apprenticeship in painting with Domenico Ghirlandaio and in sculpture with Bertoldo di Giovanni. Michelangelo's father was able to get Ghirlandaio to pay the young artist, which was unheard of at the time. In fact, most apprentices paid their masters for the education. Impressed, Domenico recommended him to the ruler of the city, Lorenzo de' Medici, and Michelangelo left his workshop in 1489. From 1490 to 1492, Michelangelo attended Lorenzo's school and was influenced by many prominent people who modified and expanded his ideas on art, following the dominant Platonic view of that age, and even his feelings about sexuality. It was during this period that Michelangelo met literary personalities like Pico della Mirandola, Angelo Poliziano and Marsilio Ficino.


          In this period Michelangelo finished Madonna of the Steps (14901492) and Battle of the Centaurs (14911492). The latter was based on a theme suggested by Poliziano and was commissioned by Lorenzo de Medici. After the death of Lorenzo on April 8, 1492, for whom Michelangelo had become a kind of son, Michelangelo quit the Medici court. In the following months he produced a Wooden crucifix (1493), as a thanksgiving gift to the prior of the church of Santa Maria del Santo Spirito who had permitted him some studies of anatomy on the corpses of the church's Hospital. Between 1493 and 1494 he bought the marble for a larger than life statue of Hercules, which was sent to France and disappeared sometime in the 1700s. He could again enter the court on January 20, 1494, Piero de Medici commissioned a snow statue from him. But that year the Medici were expelled from Florence after the Savonarola rise, and Michelangelo also left the city before the end of the political upheaval, moving to Venice and then to Bologna. He did stay in Florence for a while hiding in a small room underneath San Lorenzo that can still be visited to this day. There are still some charcoal sketches on the walls which Michelangelo drew from his memory.


          Here he was commissioned to finish the carving of the last small figures of the tomb and shrine of St. Dominic, in the church with the same name. He returned to Florence at the end of 1494, but soon he fled again, scared by the turmoils and by the menace of the French invasion.


          He was again in his city between the end of 1495 and the June of 1496: whereas Leonardo da Vinci considered the ruling Savonarola a fanatic and left the city, Michelangelo was touched by the friar's preaching, by the associated moral severity and by the hope of renovation of the Roman Church. In that year a marble Cupid by Michelangelo was treacherously sold to Cardinal Raffaele Riario as an ancient piece: the prelate found out that it was a fraud, but was so impressed by the quality of the sculpture that he invited the artist to Rome, where he arrived on June 26, 1496. On July 4 Michelangelo started to carve an over-life-size statue of the Roman wine god, Bacchus, commissioned by Cardinal Raffaele Riario; the work was rejected by the cardinal, and subsequently entered the collection of the banker Jacopo Galli, for his garden.
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          Subsequently, in November of 1497, the French ambassador in the Holy See commissioned one of his most famous works, the Piet. The contemporary opinion about this work  "a revelation of all the potentialities and force of the art of sculpture"  was summarised by Vasari: "It is certainly a miracle that a formless block of stone could ever have been reduced to a perfection that nature is scarcely able to create in the flesh."


          The contract was stipulated in the August of the following year. Though he devoted himself only to sculpture, during his first stay in Rome Michelangelo never stopped his daily practice of drawing. In Rome, Michelangelo lived near the church of Santa Maria di Loreto: here, according to the legends, he fell in love (probably a Platonic love) with Vittoria Colonna, marquise of Pescara and poet. His house was demolished in 1874, and the remaining architectural elements saved by new proprietors were destroyed in 1930. Today a modern reconstruction of Michelangelo's house can be seen on the Gianicolo hill.


          


          Michelangelo's David
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          Michelangelo returned to Florence in 14991501. Things were changing in the city after the fall of Savonarola and the rise of the gonfaloniere Pier Soderini. He was asked by the consuls of the Guild of Wool to complete an unfinished project begun 40 years earlier by Agostino di Duccio: a colossal statue portraying David as a symbol of Florentine freedom, to be placed in the Piazza della Signoria, in front of the Palazzo Vecchio. Michelangelo responded by completing his most famous work, David in 1504. This masterwork definitively established his prominence as a sculptor of extraordinary technical skill and strength of symbolic imagination.


          Also during this period, Michelangelo painted the Holy Family and St John, also known as the Doni Tondo or the Holy Family of the Tribune: it was commissioned for the marriage of Angelo Doni and Maddalena Strozzi and in the 17th Century hung in the room known as the Tribune in the Uffizi. He also may have painted the Madonna and Child with John the Baptist, known as the Manchester Madonna and now in the National Gallery, London.


          


          Under Pope Julius II in Rome: the Sistine Chapel ceiling
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          In 1505 Michelangelo was invited back to Rome by the newly appointed Pope Julius II. He was commissioned to build the Pope's tomb, under the patronage of the Pope, Michelangelo had to constantly stop work on the tomb in order to accomplish numerous other tasks. Because of these interruptions, Michelangelo worked on the tomb for 40 years. The tomb, of which the central feature is Michelangelo's statue of Moses, was never finished to Michelangelo's satisfaction. It is located in the Church of S. Pietro in Vincoli in Rome.


          The major interruption on the tomb was the commission to paint the ceiling of the Sistine Chapel, which took four years to complete ( 1508  1512). According to Michelangelo's own account, reproduced in contemporary biographies, Bramante and Raphael convinced the Pope to commission Michelangelo in a medium not familiar to the artist, in order that he might be diverted from his preference for sculpture into fresco painting, and thus suffer from unfavorable comparisons with his rival Raphael. However, this story is discounted by modern historians on the grounds of contemporary evidence, and may be merely a reflection of the artist's own perspective.


          Michelangelo was originally commissioned to paint the 12 Apostles, but protested for a different and more complex scheme, representing Creation, the Downfall of Man and the Promise of Salvation through the prophets and Genealogy of Christ. The work is part of a larger scheme of decoration within the chapel which represents much of the doctrine of the Catholic Church


          The composition eventually contained over 300 figures and had at its centre nine episodes from the Book of Genesis, divided into three groups:- God's Creation of the Earth, God's Creation of Humankind and their fall from God's grace, and lastly, the state of Humanity as represented by Noah and his family. On the pendentives supporting the ceiling are painted twelve men and women who prophesied the coming of the Jesus. They are seven prophets of Israel and five Sibyls, prophetic women of the Classical world.


          Among the most famous paintings on the ceiling are the Creation of Adam, Adam and Eve in the Garden of Eden, the Great Flood, the Prophet Isaiah and the Cumaean Sibyl. Around the windows are painted the ancestors of Christ.


          


          Under Medici Popes in Florence
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          In 1513 Pope Julius II died and his successor Pope Leo X, a Medici, commissioned Michelangelo to reconstruct the faade of the basilica of San Lorenzo in Florence and to adorn it with sculptures. Michelangelo agreed reluctantly. The three years he spent in creating drawings and models for the facade, as well as attempting to open a new marble quarry at Pietrasanta specifically for the project, were among the most frustrating in his career, as work was abruptly cancelled by his financially-strapped patrons before any real progress had been made. The basilica lacks a facade to this day.


          Apparently not the least embarrassed by this turnabout, the Medici later came back to Michelangelo with another grand proposal, this time for a family funerary chapel in the basilica of San Lorenzo. Fortunately for posterity, this project, occupying the artist for much of the 1520s and 1530s, was more fully realized. Though still incomplete, it is the best example we have of the integration of the artist's sculptural and architectural vision, since Michelangelo created both the major sculptures as well as the interior plan. Ironically the most prominent tombs are those of two rather obscure Medici who died young, a son and grandson of Lorenzo. Il Magnifico himself is buried in an unfinished and comparatively unimpressive tomb on one of the side walls of the chapel, not given a free-standing monument, as originally intended.
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          In 1527, the Florentine citizens, encouraged by the sack of Rome, threw out the Medici and restored the republic. A siege of the city ensued, and Michelangelo went to the aid of his beloved Florence by working on the city's fortifications from 1528 to 1529. The city fell in 1530 and the Medici were restored to power. Completely out of sympathy with the repressive reign of the ducal Medici, Michelangelo left Florence for good in the mid-1530s, leaving assistants to complete the Medici chapel. Years later his body was brought back from Rome for interment at the Basilica di Santa Croce, fulfilling the maestro's last request to be buried in his beloved Tuscany.
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          Last works in Rome


          The fresco of The Last Judgment on the altar wall of the Sistine Chapel was commissioned by Pope Clement VII, who died shortly after assigning the commission. Paul III was instrumental in seeing that Michelangelo began and completed the project. Michelangelo labored on the project from 1534 to October 1541. The work is massive and spans the entire wall behind the altar of the Sistine Chapel. The Last Judgment is a depiction of the second coming of Christ and the apocalypse; where the souls of humanity rise and are assigned to their various fates, as judged by Christ, surrounded by the Saints.


          Once completed, the depictions of nakedness in the papal chapel was considered obscene and sacrilegious, and Cardinal Carafa and Monsignor Sernini ( Mantua's ambassador) campaigned to have the fresco removed or censored, but the Pope resisted. After Michelangelo's death, it was decided to obscure the genitals ("Pictura in Cappella Ap.ca coopriantur"). So Daniele da Volterra, an apprentice of Michelangelo, was commissioned to cover with perizomas (briefs) the genitals, leaving unaltered the complex of bodies (see details ). When the work was restored in 1993, the conservators chose not to remove all the perizomas of Daniele, leaving some of them as a historical document, and because some of Michelangelos work was previously scraped away by the touch-up artist's application of decency to the masterpiece. A faithful uncensored copy of the original, by Marcello Venusti, can be seen at the Capodimonte Museum of Naples.


          Censorship always followed Michelangelo, once described as "inventor delle porcherie" ("inventor of obscenities", in the original Italian language referring to "pork things"). The infamous "fig-leaf campaign" of the Counter-Reformation, aiming to cover all representations of human genitals in paintings and sculptures, started with Michelangelo's works. To give two examples, the marble statue of Cristo della Minerva (church of Santa Maria sopra Minerva, Rome) was covered by a pan, as it remains today, and the statue of the naked child Jesus in Madonna of Bruges (The Church of Our Lady in Bruges, Belgium) remained covered for several decades.


          In 1546, Michelangelo was appointed architect of St. Peter's Basilica in the Vatican, and designed its dome. As St. Peter's was progressing there was concern that Michelangelo would pass away before the dome was finished. However, once building commenced on the lower part of the dome, the supporting ring, the completion of the design was inevitable.
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          Michelangelo the architect


          The Capitoline Square, designed by Michelangelo during the same period, was located on Rome's Capitoline Hill. Its shape, more a rhomboid than a square, was intended to counteract the effects of perspective.


          


          Laurentian Library


          Around 1530 Michelangelo designed the Laurentian Library in Florence, attached to the church of San Lorenzo. He produced new styles such as pilasters tapering thinner at the bottom, and a staircase with contrasting rectangular and curving forms.


          


          Medici Chapel


          Michelangelo designed the Medici Chapel. The Medici Chapel has monuments in it dedicated to certain members of the Medici family. Michelangelo never finished it, so his pupils later completed it. Lorenzo the Magnificent was buried at the entrance wall of the Medici Chapel. Sculptures of the "Madonna and Child" and the Medici patron saints Cosmas and Damian were set over his burial. The "madonna and child" was Michelangelo's own work.


          


          Michelangelo the man


          Michelangelo, who was often arrogant with others and constantly dissatisfied with himself, saw art as originating from inner inspiration and from culture. In contradiction to the ideas of his rival, Leonardo da Vinci, Michelangelo saw nature as an enemy that had to be overcome. The figures that he created are forceful and dynamic; each in its own space apart from the outside world. For Michelangelo, the job of the sculptor was to free the forms that were already inside the stone. He believed that every stone had a sculpture within it, and that the work of sculpting was simply a matter of chipping away all that was not a part of the statue.


          Several anecdotes reveal that Michelangelo's skill, especially in sculpture, was greatly admired in his own time. It is said that when still a young apprentice, he had made a pastiche of a Roman statue ( Il Putto Dormiente, the sleeping child or Cupid) of such beauty and perfection, that it was later sold in Rome as an ancient Roman original. In fact, he damaged the statue and buried it in order to fool the buyer, Cardinal Raffaele Riario. After the truth was revealed, the Cardinal later took this as proof of his skill and commissioned his Bacchus. Another better-known anecdote claims that when finishing the Moses ( San Pietro in Vincoli, Rome), Michelangelo violently hit the knee of the statue with a hammer, shouting, "Why don't you speak to me?"


          


          Relationships
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          Fundamental to Michelangelo's art is his love of male beauty, which attracted him both aesthetically and emotionally. In part, this was an expression of the Renaissance idealization of masculinity. But in Michelangelo's art there is clearly a sensual response to this aesthetic. Such feelings caused him great anguish, and he expressed the struggle between Platonic ideals and carnal desire in his sculpture, drawing and his poetry, too, for among his other accomplishments Michelangelo was also a great Italian lyric poet of the 16th century.


          The sculptor's expressions of love have been characterized as both Neoplatonic and openly homoerotic; recent scholarship seeks an interpretation which respects both readings, yet is wary of drawing absolute conclusions. One example of the conundrum is the story of the sixteen year old Cecchino dei Bracci, whose death, only a year after their meeting in 1543, inspired the writing of forty eight funeral epigrams, which by some accounts allude to a relationship that was not only romantic but physical as well:


          
            La carne terra, e qui l'ossa mia, prive
 de' lor begli occhi, e del leggiadro aspetto
 fan fede a quel ch'i' fu grazia nel letto,
 che abbracciava, e' n che l'anima vive.
 or

            The flesh now earth, and here my bones,
 Bereft of handsome eyes, and jaunty air,
 Still loyal are to him I joyed in bed,
 Whom I embraced, in whom my soul now lives.

          


          According to others, they represent an emotionless and elegant re-imagining of Platonic dialogue, whereby erotic poetry was seen as an expression of refined sensibilities (Indeed, it must be remembered that professions of love in 16th century Italy were given a far wider application than now). Some youths were street wise and took advantage of the sculptor. Febbo di Poggio, in 1532, peddled his charms  in answer to Michelangelo's love poem he asks for money. Earlier, Gherardo Perini, in 1522, had stolen from him shamelessly. Michelangelo defended his privacy above all. When an employee of his friend Niccol Quaratesi offered his son as apprentice suggesting that he would be good even in bed, Michelangelo refused indignantly, suggesting Quaratesi fire the man.


          The greatest written expression of his love was given to Tommaso dei Cavalieri (c. 15091587), who was 23 years old when Michelangelo met him in 1532, at the age of 57. Cavalieri was open to the older man's affection: I swear to return your love. Never have I loved a man more than I love you, never have I wished for a friendship more than I wish for yours. Cavalieri remained devoted to Michelangelo till his death.


          Michelangelo dedicated to him over three hundred sonnets and madrigals, constituting the largest sequence of poems composed by him. Some modern commentators assert that the relationship was merely a Platonic affection, even suggesting that Michelangelo was seeking a surrogate son. However, their homoerotic nature was recognized in his own time, so that a decorous veil was drawn across them by his grand nephew, Michelangelo the Younger, who published an edition of the poetry in 1623 with the gender of pronouns changed. John Addington Symonds, the early British homosexual activist, undid this change by translating the original sonnets into English and writing a two-volume biography, published in 1893.


          The sonnets are the first large sequence of poems in any modern tongue addressed by one man to another, predating Shakespeare's sonnets to his young friend by a good fifty years.
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            	I feel as lit by fire a cold countenance


            	That burns me from afar and keeps itself ice-chill;


            	A strength I feel two shapely arms to fill


            	Which without motion moves every balance.

          


          
            	
              
                	
                  
                    	 (Michael Sullivan, translation)

                  

                

              

            

          


          Late in life he nurtured a great love for the poet and noble widow Vittoria Colonna, whom he met in Rome in 1536 or 1538 and who was in her late forties at the time. They wrote sonnets for each other and were in regular contact until she died, though many scholars note the intellectualized or spiritual quality of this passion.


          It is impossible to know for certain whether Michelangelo had physical relationships ( Condivi ascribed to him a "monk-like chastity"), but through his poetry and visual art we may at least glimpse the arc of his imagination.
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          Michigan State University (MSU) is a co-educational public research university in East Lansing, Michigan USA. Founded in 1855, it was the pioneer land-grant institution and served as a model for future land-grant colleges in the United States under the 1862 Morrill Act. Its alumni include at least five winners of the Pulitzer Prize and more Rhodes Scholars than any other university in the Big Ten. MSU pioneered the studies of packaging, hospitality business, telecommunication, and music therapy. Today its study-abroad program is the largest of any single-campus university in the country, offering more than 200 programs in more than 60 countries on all continents including Antarctica. It is considered to be one of America's Public Ivy universities, which recognizes top public research universities in the United States.


          Following the introduction of the Morrill Act, the college became coeducational and expanded its curriculum beyond agriculture. After World War II, the number of students tripled as the institution became a major university. Today, MSU is the eighth-largest university in the United States, with 46,045 students and 2,954 faculty members.


          MSU's Division I sports teams are called the Spartans. They compete in the Big Ten Conference in all sports except ice hockey, in which the team is part of the Central Collegiate Hockey Association. MSU's football team won the Rose Bowl in 1954, 1956, and 1988 and boasts six national championships. Its men's basketball team won the NCAA National Championship in 1979 and 2000. The MSU men's ice hockey has won national titles in 1966, 1986, and 2007.


          


          History


          


          Agriculture school
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          The Michigan Constitution of 1850 called for the creation of an "agricultural school", though it was not until February 12, 1855 that Michigan Governor Kinsley S. Bingham signed a bill establishing the United States' first agriculture college, the Agricultural College of the State of Michigan. Classes began in May 1857 with three buildings, five faculty members, and 63 male students. The first president, Joseph R. Williams, designed a curriculum that required more scientific study than practically any undergraduate institution of the era. It balanced science, liberal arts, and practical training. The curriculum excluded Latin and Greek studies, since most applicants did not study any classical languages in their rural high schools. However, it did require three hours of daily manual labor, which kept costs down for both the students and the College. Despite Williams' innovations and his defense of education for the masses, the State Board of Education saw Williams' curriculum as elitist. They forced him to resign in 1859 and reduced the curriculum to a two-year vocational program.


          


          Land Grant pioneer


          In 1860, Joseph Williams became acting lieutenant governor and helped pass the Reorganization Act of 1861. This gave the College a four-year curriculum and the power to grant master's degrees. Under the act, a newly-created body, known as the State Board of Agriculture, took over from the State Board of Education in running the institution. The College changed its name to State Agricultural College, and its first class graduated in the same year. However, there was no time for an elaborate graduation ceremony: the Civil War had just begun, and the first alumni enlisted to the Union Army. The following year, Abraham Lincoln signed the First Morrill Act of 1862 to support similar colleges, making the Michigan school a national model. Williams never witnessed the cause to which he had dedicated so much of his life, having taken ill and died the previous year.


          


          Co-ed college
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          The college first admitted women in 1870, although at that time there were no female residence halls. The few women who enrolled either boarded with faculty families or made the arduous stagecoach trek from Lansing. Nonetheless, even from the early days female students took the same rigorous scientific agriculture courses as male students. In 1896, the faculty created a "Women Course" that melded a home economics curriculum with liberal arts and sciences. That same year, the College turned the old Abbot Hall male dorm into a women's dormitory and more firmly established itself as co-ed. However, it was not until 1899 that the State Agricultural College admitted its first African American student, William O. Thompson. He went on to teach at what is now Tuskegee University under the wing of Booker T. Washington, whom President Jonathan L. Snyder invited to be the Class of 1900 commencement speaker. A few years later, Myrtle Craig became the first female African American student to enroll at the College. Along with the Class of 1907, she received her degree from U.S. President Theodore Roosevelt, commencement speaker for the Semi-Centennial celebration. The City of East Lansing was incorporated in that same year, and two years later the college officially changed its name to Michigan Agricultural College (M.A.C.).


          


          


          Big Ten university


          During the early 20th century, M.A.C. expanded its curriculum well beyond agriculture. By 1925, it had expanded enough that it changed its name to Michigan State College of Agriculture and Applied Science (M.S.C.). In 1941, the Secretary of the State Board of Agriculture, John A. Hannah, became president of the College. He began the largest expansion in the institution's history, with the help of the 1945 G.I. Bill, which helped World War II veterans to receive an education. One of Hannah's strategies was to build a new dormitory building, enroll enough students to fill it, and use the income to start construction on a new dormitory. Under his plan, enrollment increased from 15,000 in 1950 to 38,000 in 1965. Hannah also got the chance to improve the athletic reputation of M.S.C. when the University of Chicago resigned from the Big Ten Conference in 1946. Hannah lobbied hard to take its place, gaining admission in 1950. Five years later, in its Centennial year of 1955, the State of Michigan renamed the College as Michigan State University of Agriculture and Applied Science. Nine years after that, the University governing body changed its name from the State Board of Agriculture to the MSU Board of Trustees. [The State of Michigan] allowed the University to drop the words "Agriculture and Applied Science" from its name. Since 1964, the institution has gone by the name of Michigan State University.


          


          Global leader by 2012
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          Since the end of the Hannah era, Michigan State has shifted its focus from increasing the size of its student body to advancing its national and global reputation. In September 2005, current president Lou Anna Simon called for MSU, one of the public ivy institutions, to become the global model leader for Land Grant institutions by the year 2012. Her plans include creating a new residential college and increasing National Institutes of Health donations past the $100 million mark. While there are over 100 Land-grant universities in the United States, she has stated that she would like Michigan State University to be the leader.


          


          Campus
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          MSU's sprawling campus is located in East Lansing. The campus is perched on the banks of the Red Cedar River. Development of the campus started in 1856 with three buildings: a multipurpose building called College Hall, a dormitory later called " Saints' Rest", and a barn. Today, MSU's contiguous campus consists of 5,200 acres (21 km), 2,000 acres (8 km) of which are developed. There are currently 676 buildings: 203 for academics, 154 for agriculture, 245 for housing and food service, as well as 74 other buildings. Overall, the University has 21,931,085 square feet (2,037,464.5 m) of total indoor space. Connecting it all is 26 miles (43 km) of roads and 100 miles (161 km) of sidewalks. MSU also owns 44 non-campus properties, totaling 22,000 acres (89 km) in 28 different counties.
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          North campus


          The oldest part of campus lies on the north bank of the Red Cedar. It includes Collegiate Gothic architecture, plentiful trees, and curving roads with few straight lines. It was in this area that the College built its first three buildings, of which none survive. Other historic buildings north of the river include Cowles House, the president's official residence, and Beaumont Tower, a carillon clock tower marking the site of College Hall, the original classroom building. To the east lies Eustace-Cole Hall, America's first freestanding laboratory for horticulture. Other landmarks include the bronze statue of former president John A. Hannah, the W. J. Beal Botanical Garden, and the painted boulder known as " The Rock", which is a popular spot for theatre, tailgating, and candlelight vigils. On the northwest corner of campus lies the University's hotel, the Kellogg Hotel and Conference Centre.


          


          South campus
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          The campus south of the river consists mostly of post-World War II International Style buildings with sparse foliage, relatively straight roadways, and numerous parking lots. The "2020 Vision" Master Plan proposes replacing these parking lots with parking ramps and green space, but these plans will take many years to reach fruition. As part of the master plan, the University erected a new bronze statue of " The Spartan" in 2005. This replica replaced the original modernist terra cotta statue, which can still be seen inside Spartan Stadium. Notable academic and research buildings on the South Campus include the Cyclotron and the College of Law. This part of campus is home to the MSU Horticulture Gardens and the adjoining 4-H Children's Garden. South of the gardens lie the Canadian National and CSX railroads, which divide the main campus from thousands of acres of university-owned farmland. The university's agricultural facilities include the Horse, Dairy Cattle, Beef Cattle, Sheep, and Poultry Teaching and Research Farms, as well as the Air Quality Control Lab and the Diagnostics Centre for Population and Animal Health.


          


          Academics
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          MSU has the eighth largest student body in the U.S. There are 45,520 total students, with 35,821 undergraduates and 9,699 graduate and professional students. The student body is 55% female and 45% male. While 89% of students come from all 83 counties in the State of Michigan, also represented are all 50 states in the U.S. and about 125 other countries. MSU has about 4,500 faculty and 6,000 staff members, and a student/faculty ratio of 19:1. Listed as a Public Ivy, Michigan State is a member of the Association of American Universities. Michigan State University Ombudsman is the longest continually operating ombudsman office at a college or university in the country. Albert Fert, an Adjunct professor at MSU, was awarded the 2007 Nobel Prize in Physics together with Peter Grnberg. Finally, MSU's study abroad program is the largest of any single-campus university in the United States with 2,461 students studying abroad in 20042005 in over 60 countries on all continents, including Antarctica.


          Its admissions are moderately difficult; for 2006's entering class, the 25th/75th percentiles for the SAT were 1040 and 1270/1600, and its 25th/75th percentiles on the ACT were 22 and 27/36.


          


          Rankings


          Michigan State ranks 80th in the world, according to a Shanghai Jiao Tong University study, which measures scientific research leading towards a Nobel Prize. with U.S. News & World Reports ranking MSU 71st in the U.S. The university has over 200 academic programs. U.S. News has ranked MSU's graduate-level elementary education", secondary education, and Industrial and Organizational Psychology programs number one for the last decade. In addition, the 2008 U.S. News ranks Michigan State's Supply Chain Management program in the Eli Broad College of Business number one in the nation for the second year in a row. In primary medical care, U.S. News ranks MSU's College of Osteopathic Medicine at number five, College of Veterinary Medicine at number nine, and the College of Human Medicine at eighteen. Other programs of note include criminal justice, music therapy, hospitality business, packaging, political science, dietetics and communications.


          


          Research
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          The university spent nearly $377 million in 200607 on research, capping a long history of academic research. In 1877, botany professor William J. Beal performed the first documented genetic crosses to produce hybrid corn, which led to increased yields. MSU dairy professor G. Malcolm Trout invented the process for the homogenization of milk in the 1930s. In the 1960s, MSU scientists developed cisplatin, a leading cancer fighting drug. Today Michigan State continues its research with facilities such as the U.S. Department of Energy-sponsored MSU-DOE Plant Research Laboratory and a particle accelerator called the National Superconducting Cyclotron Laboratory.
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          In 2004, scientists at the Cyclotron produced and observed a new isotope of the element germanium, called Ge-60. In that same year, Michigan State, in consortium with the University of North Carolina at Chapel Hill and the government of Brazil, broke ground on the 4.1-meter Southern Astrophysical Research Telescope (SOAR) in the Andes Mountains of Chile. The consortium telescope will allow the Physics & Astronomy department to study galaxy formation and origins. Since 1999, MSU has been part of another consortium called the Michigan Life Sciences Corridor, which aims to develop biotechnology research in the State of Michigan. Finally, the College of Communication Arts and Sciences' Quello Centre researches current issues of information and communication management.


          


          Endowment


          MSU's (private, non-Morrill Act) endowment started in 1916 when the Engineering Building burned down. Automobile magnate R.E. Olds helped the program stay afloat with a gift of $100,000. While this opened the door for other types of private donations, MSU has often lagged behind peer institutions in terms of endowments. As recently as the early 1990s, MSU was last among the eleven Big Ten schools, with barely over $100 million in endowment funds. However, in the early 2000s, the University started a campaign to increase the size of the endowment. At the close of fiscal year 20042005, the endowment had risen to $1.325 billion, raising the University to sixth of the 11 Big Ten schools in terms of endowment; within $2 million of the fifth-rated school. The rapid increase in the size of the endowment will help to improve outdated facilities, such as the Music Building, which the College of Music hopes to soon replace with money from its alumni fundraising program.


          


          Colleges
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          MSU has over 200 academic programs offered by 17 degree granting colleges.


          


          Residential colleges


          MSU has several residential colleges, based on the Oxbridge "living-learning" model. By putting classes in student dormitories, these colleges improve student access to faculty and facilities. MSU's first residential college, Justin Morrill College started in 1965 with an interdisciplinary curriculum. MSU closed Morrill College in 1979, but today the university has three residential colleges, including the recent opening of the Residential College in Arts and Humanities located in Snyder and Phillips halls.


          Started in 1967, James Madison College tries to merge the best attributes of a small public affairs college and a major university. Classes in the college are small, with an average of 25 students, and most instructors are tenure track faculty. James Madison College has about 1150 students total, with each freshman class containing about 320 students. Each of Madison's four majorsSocial Relations and Policy, International Relations, Political Theory and Constitutional Democracy, and Comparative Cultures and Politicsrequires two years of foreign language and one semester of "field experience in an internship or study abroad program. Although Madison students make up about 4% of MSU graduates, they represent around 35% of the MSUs Phi Beta Kappa members.
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          Founded in 1961, The Lyman Briggs College teaches math and science within social, historical and philosophical contexts. Many Lyman Briggs students intend to pursue careers in medicine, but the school supports over 30 coordinate majors, from human biology to computer sciences. Lyman Briggs is one of the few colleges that lets undergraduates teach as "Learning Assistants."


          MSU's newest residential college is the Residential College in Arts & Humanities. Founded October 21, 2005, the college provides around 600 undergraduates with an individualized curriculum in the liberal, visual and performing arts. Though all the students will graduate with the same degree, MSU encourages students in the college to get a second degree or specialization. The university houses the new college in a newly-renovated Snyder-Phillips Hall, the location of MSU's first residential college, Justin Morrill College.
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          Professional schools


          The Michigan State University College of Law is a private law school, even though MSU is a public institution. Founded in Detroit in 1891 as the Detroit College of Law, MSU bought the school in 1995, and moved it to East Lansing. Students attending MSU College of Law come from 42 states and 13 countries. The law school publishes the Michigan State Law Review and the Journal of Business and Securities Law, a student-run law journal dedicated to business and securities law. Michigan State University College of Law is the home of the Geoffrey Fieger Trial Practice Institute, the first trial practice institute in the United States. The Intellectual Property and Communications Law program is ranked seventeenth nationally.


          The Eli Broad College of Business has programs in accounting, information systems, finance, management, marketing and supply chain management, and hospitality business. The school has 4,775 undergraduate students and 776 graduate students. The Eli Broad Graduate School of Management, which Business Week magazine ranks 11th among public institutions, offers three MBA programs, as well as joint degrees with the College of Law. The opening of the Eugene C. Eppley Centre for Graduate Studies in Hotel, Restaurant and Institutional Management brought the first program in the United States to offer a Master of Business Administration degree in Hotel, Restaurant and Institutional Management to MSU.


          


          Medical schools


          The MSU College of Osteopathic Medicine was the world's first publicly-funded college of osteopathic medicine. It has a long-standing tradition of retaining its alumni in Michigan to practice  more than two-thirds of the colleges graduates remain to practice in Michigan. Recently, the Michigan State University Board of Trustees approved a resolution endorsing the expansion of the College of Osteopathic Medicine to two sites in southeast Michigan, a move board members and college officials say will not only improve medical education in the state, but also address a projected physician shortage. The college has regularly ranked among the top ten medical schools in the country (DO and MD) for primary care according to U.S. News & World Report.


          The College of Human Medicine graduates students with medical doctor MD degrees and is split into six distinct campuses located in Lansing, Kalamazoo, Flint, Saginaw, Marquette and Grand Rapids. Each campus is affiliated with local hospitals and other medical facilities professionals in the area. For example, the Lansing campus includes Sparrow Health System and Ingham Regional Medical Centre. The College of Human Medicine has recently gained attention for its expansion into the Grand Rapids area, where a new campus is being built that is expected to fuel the growing medical industry in that region.


          Though Michigan State has offered courses in veterinary science since its founding, the College of Veterinary Medicine was not formally established as a four-year, degree-granting program until 1910. Ranked ninth in the nation, the college has over 170,000 square feet (16,000 m) of office, teaching, and research space, as well as a veterinary teaching hospital.


          


          Other academic units


          In recent years, MSU's music program has grown substantially. Music major enrollment increased more than 97% between 1991 and 2004. In early 2007, this growth led the university board of trustees to spin the music program off into its own college unit: The MSU College of Music. The new college faces many new challenges, such as working with limited space and funding. Nevertheless, MSU's music college plans on continued success, placing an annual average of 25 graduate students in tenure stream university positions.


          MSU's College of Education at Michigan State University offers graduate and undergraduate degrees in several fields, including counseling, educational psychology, special education, teacher education and kinesiology. The college has had top-ranked programs in elementary , educational technology, and secondary education for 14 years in a row. In addition, Michigan State ties the University of WisconsinMadison for the top spot in rehabilitation counseling.


          Founded in 1956, the MSU Honours College provides individualized curricula to MSU's top undergraduate students. Though the college has no majors of its own, it has its own dean and academic advisers to help honours students with their educational pursuits. High school students starting at MSU may join the Honours College if they are in the top 5% of their high school graduating class and have either an ACT score of at least 30 or an SAT total score of at least 1360. Students who do not enter Michigan State as Honours College members may apply for membership if they achieve a grade point average of at least 3.50 at MSU. Once admitted, students must maintain a 3.20 GPA and complete eight honors in order to graduate with an Honours College degree.


          MSU currently offers a 30 credit graduate program for Masters in Educational Technology located in Plymouth, England. The program lasts one month a summer for three summers, with each summer covering 9 credit hours. One online class is required between the second and third summer. The classes are focused on preparing teachers in integrating technology into their classrooms and helping them understand the affordances and constraints of using different programs. The courses are taught by MSU professors and are open to students around the world.


          


          Athletics
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          Michigan State's NCAA Division I-A program offers 12 varsity sports for men and 13 for women. Since their teams are called the Spartans, MSU's mascot is a Spartan warrior named Sparty. The university participates in the Big Ten Conference in all varsity sports except ice hockey, which competes in the Central Collegiate Hockey Association. The current athletic director is Mark Hollis, who was promoted to the position on January 1, 2008. Hollis replaced Ron Mason, who served as head hockey coach from 1979 to 2002, retiring with a record total of 924 wins, and a 63527069 record at MSU. MSU's Spartan Marching Band plays the fight song at every university event, and both students and alumni sing along.


          Michigan State is among only sixteen Division 1A programs to win multiple national titles in football, and the only school to win multiple national titles in football, basketball, and hockey (also, along with the University of Florida, MSU is one of only two schools to win multiple national titles in both football and basketball). MSU has won all of its football championships playing only division 1A opponents and has never played a division 1AA program. The Spartans have participated in two events, in basketball and ice hockey, which have set world records for spectator attendances for both sports.


          


          Football


          Football has a long tradition at Michigan State. Starting as a club sport in 1884, football gained varsity status in 1896. It won the Rose Bowl in 1954, 1956, and 1988. In 1967 the Spartans accounted for four of the top eight picks in the NFL draft, the only time a college football program has accomplished such feat.


          Today, the football team competes in Spartan Stadium, a renovated 75,005 person football stadium near the centre of campus. The current coach is Mark Dantonio, who was hired on November 27, 2006. Dantonio had an 1817 record in his three year tenure at the University of Cincinnati, including a 10 Bowl Game record. He led the team in its first season to a 76 record. The Spartans played in the Champs Sports Bowl against Boston College on December 28th. MSU's traditional archrival is the University of Michigan, against whom they compete annually for the Paul Bunyan Trophy. Michigan State is one of three Big Ten teams to have an annual non-conference football game against Notre Dame. MSU's record against the Fighting Irish is 25441 but the Spartans have had much success against the Irish recently, becoming the first team ever to win six straight games at Notre Dame Stadium. Michigan State has won six national championships (three are disputed depending on which listing organization is referenced) and eight conference championships.
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          Men's basketball


          MSU's men's basketball team has won the National Championship twice: in 1979 and again in 2000. In 1979, Earvin "Magic" Johnson, along with Greg Kelser, Jay Vincent, and Mike Brkovich, led the MSU team to a 7564 win against the Larry Bird-led Indiana State Sycamores. In 2000, three players from Flint, Michigan, Morris Peterson, Charlie Bell, and Mateen Cleaves led the team to its second national title. Dubbed the "Flintstones", they were the key to the Spartans' win against the University of Florida. On December 13, 2003, Michigan State and Kentucky played in the Basketbowl, in which a record crowd of 78,129 watched the game in Detroits Ford Field. Kentucky won 7974. The team currently plays at the Jack Breslin Student Events Centre under head coach Tom Izzo, who has a 303-129 record. The student spirit section is the Izzone. Izzo's coaching has helped the team make four of the last ten NCAA Final Fours, winning the title in 2000, and eleven consecutive NCAA tournament appearances.


          


          Men's ice hockey
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          The MSU men's ice hockey team started in 1924, though it has only been a varsity sport since 1950. The team has since won national titles in 1966, 1986, and 2007. The Spartans came close to repeating the national title in 1987, but lost the championship game to the University of North Dakota. They play at MSU's Munn Ice Arena. Former head coach Ron Mason, is college hockey's winningest coach with 924 wins total and 635 at MSU. The current head coach is Rick Comley, who has a 34193 record at MSU. Since the Big Ten Conference does not include Division I men's ice hockey, Michigan State competes in the Central Collegiate Hockey Association. Michigan State leads the CCHA in all-time wins, is second in CCHA Conference championships with 7 (University of Michigan has 8), and is first in CCHA Tournament Championships with 11. Along with the University of Michigan (U-M) and the Ohio State University, it is one of three Big Ten schools in the CCHA. As with other sports, the hockey rivalry between MSU and U-M is a fierce one, and on October 6, 2001, MSU faced U-M in the Cold War, during which a world record crowd of 74,554 packed Spartan Stadium to watch the game end in a 33 tie. In the 20062007 season, the Men's Ice Hockey team defeated Boston College for its third NCAA hockey championship.


          


          Student life
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          East Lansing is very much a college town, with 60.2% of the population between the ages of 15 and 24. President John A. Hannah's push to expand in the 1950s and 1960s resulted in the largest residence hall system in the United States. Around 16,000 students live in MSU's 23 undergraduate halls, one graduate hall, and three apartment villages. Each residence hall has its own hall government, with representatives in the Residence Halls Association. Yet despite the size and extent of on-campus housing, the residence halls could not house anywhere near the entire undergraduate student population and 58% of students live off-campus, mostly in the " student ghettos" of East Lansing or in a co-op. One of these student-dominated neighborhoods is "Cedar Village". This is where the newly revived 70's tradition Cedar Fest takes place on the first Saturday of April. The city since has declared Cedar Village " blighted", and proposed to redevelop the 35 acre (140,000 m) site as a complex of upscale condominiums and retail stores called East Village. Several fraternities in the affected area mounted a campaign against the redevelopment plan. The potential increase in housing expenses that would result from this proposed project has created significant resistance from students.
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          Greek life


          With over 3,000 members, Michigan State University's Greek system is one of the largest in the nation. Started in 1872 and re-established in 1922 by Lambda Chi Alpha Fraternity, Alpha Gamma Rho Fraternity, and Alpha Phi Sorority; the MSU Greek system now consists of 55 Greek lettered student societies. These chapters are in turn under the jurisdiction of one of MSU's four Greek governing councils. Of these four, the Interfraternity Council and the Women's Panhellenic Council are each entirely responsible for their own budgets, giving them the freedom to hold large fundraising and recruitment events. MSU's fraternities and sororities hold many philanthropy events and community fundraisers. For example, in March 2008 the Greek system held Greek Week to raise $208,000 for the American Cancer Society, and $5,000 for each of these charities: Make-a-Wish Foundation (MSU Chapter), Share Laura's Hope, The Mary Beth Knox Scholarship, and the Special Olympics.


          


          Student organizations
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          The Associated Students of Michigan State University (ASMSU) is the undergraduate student government of Michigan State University. It is unusual amongst university student governments for its decentralized bicameral structure, and the relatively non-existent influence of the Greek system. ASMSU representatives are nonpartisan and many are elected in noncompetitive races.


          Students pay $16.75 per semester to fund the functions of the ASMSU, including stipends for the organization's officers and activities throughout the year. Some students have criticized ASMSU for not having enough electoral participation to gain a student mandate. Turnout since 2001 has hovered between 3 and 17 percent, with the most 2006 election bringing out 8% of the undergraduate student body.


          Student-run organizations beyond student government also have a large impact on the East Lansing/Michigan State University community. One example is the Tower Guard honour society. Tower Guard is the oldest and one of the most respected student organizations on campus.


          The Eli Broad College of Business includes 27 students organizations. The three largest organizations are the Finance Association (FA), the Accounting Student Association (ASA), and the Supply Chain Management Association (SCMA). The SCMA is the host of the university's largest major specific career fair. The fair attracts Over 100 companies and over 400 students each year.


          


          Activism


          Activists have played an important role in MSU history. During the height of the Vietnam War, student protests helped create co-ed residence halls, and blocked the routing of Interstate 496 through campus. In the 1980s, Michigan State students convinced the University to divest the stocks of companies doing business in apartheid South Africa from its endowment portfolio, such as Coca-Cola. MSU has many student groups focused on political change. Graduate campus groups include the Graduate Employees Union and the Council of Graduate Students. Michigan State also has a variety of partisan groups ranging from liberal to conservative, including the College Republicans, the College Democrats and several third party organizations. Other partisan activist groups include Young Americans for Freedom on the right; Young Democratic Socialists, Students for Economic Justice, Young Communist League and MEChA on the left. Given MSU's proximity to the Michigan state capital of Lansing, many politically-inclined Spartans intern for state representatives.


          People


          The current president of the University is Lou Anna Simon who took over on January 1, 2005 after being appointed by MSU's governing board, the Board of Trustees. The Board receives its mandate from the Michigan Constitution since MSU is a state-owned school. The constitution allows for eight trustees who are elected by statewide referendum every two years. Trustees have eight-year terms, with two of the eight elected every other year. As of 2007, the Board is made up of three Republicans and five Democrats.


          [bookmark: 19th_century]


          19th century
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          Important College leaders in the 1800s include John C. Holmes, who kept the Agriculture School from being a part of the University of Michigan and is widely credited with being the prime mover for the school's founding; Joseph R. Williams, the first president; Also of importance was botany professor William J. Beal, an early plant (hybrid corn) geneticist who championed the laboratory teaching method. Another distinguished faculty member of the era was the alumnus/professor Liberty Hyde Bailey. Bailey was the first to raise the study of horticulture to a science, paralleling botany, which earned him the title of "Father of American Horticulture". Other famous 19th century graduates include Ray Stannard Baker, a famed " muckraker" journalist and Pulitzer Prize winning biographer; Minakata Kumagusu, a renowned environmental scientist; and William Chandler Bagley, a pioneering education reformer.
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          20th and 21st centuries


          Today, there are around 460,000 living MSU alumni worldwide. Famous MSU alumni include former Michigan governors James Blanchard and John Engler, Michigan U.S. Senator Debbie Stabenow,U.S. ambassador to Brazil Donna Hrinak, former Jordan Prime Minister Adnan Badran, billionaire philanthropist Eli Broad, world-renowned trial lawyer Geoffrey Feiger, Pulitzer Prize-winning novelist Richard Ford, Teamsters president James P. Hoffa, Quicken Loans founder and Cleveland Cavaliers owner Dan Gilbert, Sergeant at Arms of the U.S. House of Representatives Wilson Livingood, former Michigan U.S. Senator and Secretary of Energy Spencer Abraham, former Vice President of the Republic of Liberia Harry Moniba, and former U.S. Ambassador to Italy Peter Secchia. Alumni in Hollywood include actors James Caan, Anthony Heald, Robert Urich, and William Fawcett; comedian Dick Martin, director Sam Raimi, and screenwriter David Magee. Journalists include NBC reporter Chris Hansen, AP White House Correspondent Nedra Pickler, and NPR Washington Correspondent Don Gonyea. Novelist Michael Kimball graduated in 1990. In addition, two of the Little Rock Nine attended Michigan State, including Ernest Green, the first black student to graduate from Little Rock Central High School; and Carlotta Walls LaNier.


          Spartans formerly or currently in the NBA include Earvin "Magic" Johnson, Greg Kelser, Jay Vincent, Steve Smith, Scott Skiles, Jason Richardson, Mateen Cleaves, Alan Anderson, Zach Randolph, Morris Peterson and Charlie Bell. On the American Football League's All-Time Team are tight-end Fred Arbanas and safety George Saimes. In the National Football League, MSU alumni include Morten Andersen, Plaxico Burress, Andre Rison, Derrick Mason, Muhsin Muhammad, T.J. Duckett, Flozell Adams, Julian Peterson, Charles Rogers, Jim Miller, Earl Morrall, Wayne Fontes, Bubba Smith, and Drew Stanton. Former MSU quarterback Jeff Smoker now plays in the Arena Football League. Former Michigan State players in the National Hockey League include Rod Brind'Amour, Anson Carter, Donald McSween, Adam Hall, John-Michael Liles, brothers Kelly Miller and Kip Miller, as well as their cousins, brothers Ryan Miller and Drew Miller. Former Michigan State players in Major League Baseball include Hall of Fame inductee Robin Roberts, Kirk Gibson, Steve Garvey, and Mark Mulder. Olympic gold medalists include Savatheda Fynes, and Frederick Alderman. The Spartans are also contributing athletes to Major League Soccer, as midfielder Kevin Reiman was drafted by Real Salt Lake in 2008.
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              	First appearance

              	Plane Crazy ( May 15, 1928)
            


            
              	Created by

              	Walt Disney and Ub Iwerks
            


            
              	Voiced by

              	Walt Disney (19281947)

              Jim MacDonald (19471977)

              Wayne Allwine (1977 to date)
            


            
              	Also known as

              	
            

          


          Mickey Mouse is a comic animal cartoon character who has become an icon for The Walt Disney Company. Mickey Mouse was created in 1928 by Walt Disney and Ub Iwerks and voiced by Walt Disney. The Walt Disney Company celebrates his birth as November 18, 1928 upon the release of Steamboat Willie. The anthropomorphic mouse has evolved from being simply a character in animated cartoons and comic strips to become one of the most recognizable symbols in the world.


          


          Creation and debut


          Mickey was created as a replacement for Oswald the Lucky Rabbit, an earlier cartoon character created by the Disney studio for Christian Mitchell of Universal Studios.


          When Disney asked for a larger budget for his popular Oswald series, Mintz announced he had hired the bulk of Disney's staff, but that Disney could keep doing the Oswald series, as long as he agreed to a budget cut and went on the payroll. Mintz owned Oswald and thought he had Disney over a barrel. Angrily, Disney refused the deal and returned to produce the final Oswald cartoons he contractually owed Mintz. Disney was dismayed at the betrayal by his staff, but determined to restart from scratch. The new Disney Studio initially consisted of animator Ub Iwerks and a loyal apprentice artist, Les Clark. One lesson Disney learned from the experience was to thereafter always make sure that he owned all rights to the characters produced by his company.


          In the spring of 1928, Disney asked Ub Iwerks to start drawing up new character ideas. Iwerks tried sketches of frogs, dogs and cats, but none of these appealed to Disney. A female cow and male horse were also rejected. They would later turn up as Clarabelle Cow and Horace Horsecollar. Walt Disney got the inspiration for Mickey Mouse when he saw a dead mouse on the traintracks. In 1925, Hugh Harman drew some sketches of mice around a photograph of Walt Disney. These inspired Ub Iwerks to create a new mouse character for Disney called Mickey Mouse.


          "We felt that the public, and especially the children, like animals that are cute and little. I think we are rather indebted to Charlie Chaplin for the idea. We wanted something appealing, and we thought of a tiny bit of a mouse that would have something of the wistfulness of Chaplin  a little fellow trying to do the best he could."


          "When people laugh at Mickey Mouse, it's because he's so human; and that is the secret of his popularity."


          "I only hope that we don't lose sight of one thing  that it was all started by a mouse."  Walt Disney


          


          Plane Crazy


          Mickey and Minnie debuted in the cartoon short Plane Crazy, first released on May 15, 1928. The cartoon was co-directed by Walt Disney and Ub Iwerks. Iwerks was also the main animator for this short, and reportedly spent six weeks working on it. In fact, Iwerks was the main animator for every Disney short released in 1928 and 1929. Hugh Harman and Rudolf Ising also assisted Disney during those years. They had already signed their contracts with Charles Mintz, but he was still in the process of forming his new studio and so for the time being they were still employed by Disney. This short would be the last they animated under this somewhat awkward situation.


          The plot of Plane Crazy was fairly simple. Mickey is apparently trying to become an aviator in emulation of Charles Lindbergh. After building his own aircraft, he proceeds to ask Minnie to join him for its first flight, during which he repeatedly and unsuccessfully attempts to kiss her, eventually resorting to force. Minnie then parachutes out of the plane. While distracted by her, Mickey loses control of the plane. This becomes the beginning of an out-of-control flight that results in a series of humorous situations and eventually in the crash-landing of the aircraft.


          Mickey as portrayed in Plane Crazy was mischievous, amorous, and has often been described as a rogue. At the time of its first release, however, Plane Crazy apparently failed to impress audiences, and to add insult to injury, Walt could not find a distributor. Though understandably disappointed, Walt went on to produce a second Mickey short: The Gallopin' Gaucho.


          


          Early landmarks


          


          First encounter with Black / Peg Leg Pete


          The Gallopin' Gaucho was again co-directed by Walt Disney and Ub Iwerks, with the latter serving as the sole animator in this case. The short was intended as a parody of Douglas Fairbanks's The Gaucho, a film first released on November 21, 1928. Following the original film, the events of the short take place in the Pampas of Argentina. The gaucho of the title was Mickey himself. He is first seen riding on a rhea, instead of a horse as would be expected (or an ostrich as often reported). He soon encounters "Cantina Argentina," apparently serving as the local bar and restaurant. Mickey proceeds to enter the establishment and take a seat. He apparently just wants to relax with some drinking and tobacco smoking. Also present at the establishment are Pegleg Pete (later renamed Black Pete, or just Pete), a wanted outlaw and fellow customer for the time being, and Minnie Mouse, the barmaid and dancer of the establishment, at the time performing a tango. Both customers soon begin to flirt with Minnie and to rival one another. At some point Pete proceeds in kidnapping Minnie and attempts to escape on his horse. Mickey gives chase on his rhea. He soon catches up to his rival and they proceed to fight with swords. Mickey emerges the victor of this joust. The finale of the short has Mickey and Minnie riding the rhea into the distance.


          In later interviews, Iwerks would comment that Mickey as featured in The Gallopin' Gaucho was intended to be a swashbuckler, an adventurer modeled after Fairbanks himself. This short marks the first encounter between Mickey and Black Pete, a character already established as an antagonist in both the Alice Comedies and the Oswald series. Based on Mickey and Minnie acting as strangers to each other before the finale, it was presumably intended to feature their original acquaintance to each other as well. Modern audiences have commented that all three characters seem to be coming out of rough, lower class backgrounds that little resemble their later versions. Consequently the short is arguably of some historical significance.


          At the time of its original production though, Walt again failed to find a distributor. It would be first released on December 30, 1928, following the release of another Mickey short. Reportedly Mickey was at first thought to be much too similar to Oswald and this resulted in the apparent lack of interest in him. Walt would soon start to contemplate ways to distinguish the Mickey Mouse series from his previous work and that of his rivals. The result of his contemplations would be the third Mickey short to be produced, the second to be released and the first to really draw the attention of the audiences: Steamboat Willie.


          


          Addition of sound to the series


          


          Steamboat Willie was first released on November 18, 1928. It was co-directed by Walt Disney and Ub Iwerks. Iwerks again served as the head animator, assisted by Johnny Cannon, Les Clark, Wilfred Jackson and Dick Lundy. This short was intended as a parody of Buster Keaton's Steamboat Bill Jr., first released on May 12 of the same year. Although it was the third Mickey cartoon produced, it was the first to find a distributor, and thus has been cited as Mickey's debut. Willie featured changes to Mickey's appearance (in particular, simplifying his eyes to large dots) that established his look for later cartoons.


          The cartoon was not the first cartoon to feature a soundtrack connected to the action. Fleischer Studios, headed by brothers Dave and Max Fleischer, had already released a number of sound cartoons using the DeForest system in the mid-1920s. However, these cartoons did not keep the sound synchronized throughout the film. For Willie, Disney had the sound recorded with a click track that kept the musicians on the beat. This precise timing is apparent during the "Turkey in the Straw" sequence, when Mickey's actions exactly match the accompanying instruments. Animation historians have long debated who had served as the composer for the film's original music. This role has been variously attributed to Wilfred Jackson, Carl Stalling and Bert Lewis, but identification remains uncertain. Walt Disney himself was voice actor for both Mickey and Minnie.


          The script had Mickey serving aboard Steamboat Willie under Captain Pete. At first he is seen piloting the steamboat while whistling. Then Pete arrives to take over piloting and angrily throws him out of the boat's bridge. They soon have to stop for cargo to be transferred on board. Almost as soon as they leave, Minnie arrives. She was apparently supposed to be their only passenger but was late to board. Mickey manages to pick her up from the river shore. Minnie accidentally drops her sheet music for the popular folk song " Turkey in the Straw". A goat which was among the animals transported on the steamboat proceeds to eat the sheet music. Consequently Mickey and Minnie use its tail to turn it into a phonograph which is playing the tune. Through the rest of the short, Mickey uses various other animals as musical instruments. Captain Pete is eventually disturbed by all this noise and places Mickey back to work. Mickey is reduced to peeling potatoes for the rest of the trip. A parrot attempts to make fun of him but is then thrown to the river by Mickey. This served as the final scene of this short.


          Audiences at the time of Steamboat Willie's release were reportedly impressed by the use of sound for comedic purposes. Sound films were still considered innovative. The first feature-length movie with dialogue sequences, The Jazz Singer starring Al Jolson, was released on October 6, 1927. Within a year of its success, most United States movie theaters had installed sound film equipment. Walt Disney apparently intended to take advantage of this new trend and, arguably, managed to succeed. Most other cartoon studios were still producing silent products and so were unable to effectively act as competition to Disney. As a result Mickey would soon become the most prominent animated character of the time. Walt Disney soon worked on adding sound to both Plane Crazy and The Gallopin' Gaucho (which had originally been silent releases) and their new release added to Mickey's success and popularity. A fourth Mickey short was also put into production. It was The Barn Dance. However, Mickey doesn't actually speak until "The Karnival Kid" in 1929 when his first spoken words were "Hot dogs, Hot dogs!" After Steamboat Willie was released, Mickey became a close competitor to Felix the Cat, and his popularity would grow as he was continuously featured in sound cartoons. By 1929, Felix would lose popularity among theatre audiences, and Pat Sullivan decided to produce all future Felix cartoons in sound as a result . Unfortunately, nothing good could come from Felix's transition to sound and by 1930, Felix had faded from the screen


          


          Roles


          


          Mickey as a suitor


          The Barn Dance, first released on March 14, 1929, was the first of twelve Mickey shorts released during that year. It was directed by Walt Disney with Ub Iwerks as the head animator. This short is notable for featuring Mickey turned down by Minnie in favour of Pete. It is also an unusual appearance of the Pete character; previously depicted as a menacing villain, he is portrayed here as a well-mannered gentleman. In addition, Mickey was not depicted as a hero but as a rather ineffective young suitor. In his sadness and crying over his failure, Mickey appears unusually emotional and vulnerable. It has been commented, however, that this only serves to add to the audience's empathy for the character.


          


          First gloved appearance


          "Ever wonder why we always wear these white gloves?" - Various characters (with minor variations)


          


          The Opry House, first released on March 28, 1929, was the second short released during the year. This short introduced Mickey's gloves. Mickey can be seen wearing them in most of his subsequent appearances. Supposedly one reason for adding the white gloves was to allow audiences to distinguish the characters' hands when they appeared against their bodies, as both were black (Mickey did not appear in colour until The Band Concert in 1935). The three black lines on the backs of the gloves represent darts in the gloves' fabric extending from between the digits of the hand, typical of kid glove design of the era.


          


          Depiction as a regular mouse


          When the Cat's Away, first released on April 18, 1929, was the third Mickey short to be released that year. It was essentially a remake of one of the Alice Comedies, Alice Rattled by Rats, which had been first released on January 15, 1926. Kat Nipp makes his second appearance, though his name is given as "Tom Cat" (this describes his being a tom cat, and the character should not be confused with the co-star of the Tom and Jerry series). He is seen getting drunk on alcoholic beverages. Then he leaves his house to go hunting. In his absence an army of mice invade his house in search of food. Among them are Mickey and Minnie, who proceed to turn this gathering into a party. This short is unusual in depicting Mickey and Minnie as having the size and partly the behaviour of regular mice. The set standard both before and after this short was to depict them as having the size of rather short human beings. On another note, it has been commented that since this short was released during the Prohibition era, the alcoholic beverages would probably have been products of bootlegging.


          Also in the live action segments of The Hot Choc-late Soldiers from 1934, an animated Mickey Mouse not much bigger than a normal mouse interacts with Jimmy Durante.


          


          Mickey as a soldier


          The next Mickey short to be released is also considered unusual. It was The Barnyard Battle, first released on April 25, 1929. This short is notable as the first to depict Mickey as a soldier and the first to place him in combat.


          


          Mouse in transition


          


          Mickey entering the Depression Era


          The twelfth and last Mickey short released during the year was Jungle Rhythm, first released on November 15, 1929. Mickey is seen in a safari somewhere in Africa. He rides on an elephant and is armed with a shotgun. But the latter proves to be problematic soon after Mickey finds himself standing in between a lion and a bear. Mickey proceeds to play music to calm them down. During the rest of the short, various jungle animals dance to Mickey's tunes. The tunes vary from the previously mentioned "Yankee Doodle" and "Turkey in the Straw" to " Auld Lang Syne", "The Blue Danube", and Aloha `Oe. In 1929, Walt would also give Mickey another big boost and began the first of what would later be many Mickey Mouse Clubs, which were located in hundreds of movie theaters across the United States.


          


          First comic strip appearance


          By this point Mickey had appeared in fifteen commercially successful animated shorts and was easily recognized by the public. So Walt Disney was approached by King Features Syndicate with the offer to license Mickey and his supporting characters for use in a comic strip. Walt accepted and Mickey made his first comic strip appearance on January 13, 1930. The comical plot was credited to Walt Disney himself, art to Ub Iwerks and inking to Win Smith. The first week or so of the strip featured a loose adaptation of Plane Crazy. Minnie soon became the first addition to the cast. The strips first released between January 13, 1930 and March 31, 1930 have been occasionally reprinted in comic book form under the collective title "Lost on a Desert Island".


          


          Classical music performances


          Meanwhile in animation, two more Mickey shorts had been released. The first of them was The Barnyard Concert, first released on March 3, 1930. It featured Mickey conducting an orchestra. The only recurring characters among its members were Clarabelle as a flutist and Horace as a drummer. Their rendition of the Poet and Peasant (from Franz von Supp) is humorous enough; but it has been noted that several of the gags featured were repeated from previous shorts. The second was originally released on March 14, 1930 under the title Fiddlin' Around but has since been renamed to Just Mickey. Both titles give an accurate enough description of the short which has Mickey performing a violin solo. It is only notable for Mickey's emotional renditions of the finale to the William Tell Overture, Robert Schumann's Trumerei (Reverie), and Franz Liszt's Hungarian Rhapsody No. 2.


          


          Departure of a co-creator and consequences


          


          They were followed by Cactus Kid, first released on April 11, 1930. As the title implies the short was intended as a Western movie parody. But it is considered to be more or less a remake of The Gallopin' Gaucho set in Mexico instead of Argentina. Mickey was again cast as a lonely traveler who walks into the local tavern and starts flirting with its dancer. The latter is again Minnie. The rival suitor to Mickey is again Pete though using the alias Peg-Leg Pedro. For the first time in a Mickey short, Pete was depicted as having a peg-leg. This would become a recurring feature of the character. The rhea of the original short was replaced by Horace Horsecollar. This is considered to be his last non-anthropomorphic appearance. The short is considered significant for being the last Mickey short to be animated by Ub Iwerks.


          Shortly before its release, Iwerks had left the Studio in an attempt to create his own. The result of his early efforts was the Flip the Frog series. His departure is considered to mark a turning point to the careers of both Walt Disney and Mickey Mouse. The former lost the man who served as his closest colleague and confidant since 1919. The latter lost the man responsible for his original design and for the direction and/or animation of several of the shorts released till this point, and some would argue Mickey's creator. Walt Disney has been credited for the inspiration to create Mickey, but Iwerks was the one to design the character and the first few Mickey Mouse cartoons were mostly or entirely drawn by Iwerks. Consequently some animation historians have suggested that Iwerks should be considered the actual creator of Mickey Mouse. It has been pointed that advertising for the early Mickey Mouse cartoons credit them as "A Walt Disney Comic, drawn by Ub Iwerks". Later Disney Company reissues of the early cartoons tend to credit Walt Disney alone.


          Disney and his remaining staff continued the production of the Mickey series, and he was able to eventually find a number of animators to replace Iwerks. As the Great Depression progressed and Felix the Cat faded from the movie screen, Mickey's popularity would rise, and by 1932, the Mickey Mouse Club would have one million members and Walt would receive a special Oscar for creating Mickey Mouse as well. Despite being eclipsed by the Silly Symphonies short The Three Little Pigs in 1933, Mickey still maintained great popularity among theatre audiences too, until 1935, when polls showed that Popeye the Sailor was more popular than Mickey . By 1934, Mickey merchandise had also earned $600,000.00 a year In 1935, the first full-Technicolor Mickey Mouse cartoon appeared, The Band Concert, distributed by United Artists. In 1994, it was voted the third-greatest cartoon of all time in a poll of animation professionals. By colorizing and partially redesigning Mickey, Walt would put Mickey back on top once again, and Mickey would also reach popularity he never reached before as audiences now gave him more appeal; in 1935, Walt would also receive a special award from the League of Nations for creating Mickey as well. However, in 1938, Donald Duck would surpass Mickey, and Mickey was redesigned entirely as a result ; the redesign between 1938 and 1940 also put Mickey at the peak of his popularity too. However, after 1940, Mickey's popularity would decline Despite this, the character continued to appear regularly in animated shorts until 1943 and again from 1946 to 1952.


          


          Appearances in comics


          In early 1930, after Iwerks' departure, Disney was at first content to continue scripting the Mickey Mouse comic strip, assigning the art to Win Smith. However, Walt's focus had always been in animation and Smith was soon assigned with the scripting as well. Smith was apparently discontent at having to script, draw, and ink a series by himself. This became evident by his sudden resignation.


          Walt proceeded to search for a replacement to Smith among the remaining staff of the Studio. For uncertain reasons he chose Floyd Gottfredson, a recently hired employee. At the time Floyd was reportedly eager to work in animation and somewhat reluctant to accept his new assignment. Walt had to assure Floyd that the assignment was only temporary and that he would eventually return to animation. Floyd accepted and ended up holding this "temporary" assignment from May 5, 1930, to November 15, 1975.


          Floyd at first had to work on the continuation of a storyline which his predecessors had started on April 1, 1930. The storyline was completed on September 20, 1930 and was later reprinted in comic book form as Mickey Mouse in Death Valley. This early adventure contributed to the extension of the comic strip cast which by this point only included Mickey and Minnie. This story would bring the first comic strip appearances of Clarabelle Cow, Horace Horsecollar and Black Pete as well as the debuts of corrupted lawyer Sylvester Shyster and Minnie's uncle Mortimer Mouse. The story was followed by Mr. Slicker and the Egg Robbers, first printed between September 22 and December 26, 1930, which introduced Marcus Mouse and his wife as Minnie's parents.


          Starting with these two early comic strip stories, Mickey's versions in animation and comics are considered to have diverged from each other. While Disney and his cartoon shorts would continue to focus on comedy, the comic strip effectively combined comedy and adventure. This adventurous version of Mickey would continue to appear in comic strips and later comic books throughout the 20th and into the 21st century.


          Mickey was the main character for the series MM Mickey Mouse Mystery Magazine, published in Italy from 1999 to 2001.


          


          Later Mickey history


          


          Recent history


          On November 18, 1978, in honour of his 50th anniversary, he became the first cartoon character to have a star on the Hollywood Walk of Fame. The star is located on 6925 Hollywood Blvd.


          Melbourne (Australia) runs the annual Moomba festival involving a street procession and appointed Mickey Mouse as their King of Moomba (1977). Although immensely popular with children, there was controversy with the appointment: some Melburnians wanted a 'home-grown' choice, e.g. Blinky Bill; when it was revealed that Patricia O'Carroll (from Disneyland's Disney on Parade show) was performing the mouse, Australian newspapers reported "Mickey Mouse is really a girl!"


          Throughout the decades, Mickey Mouse competed with Warner Bros.' Bugs Bunny for animated popularity. But in 1988, in a historic moment in motion picture history, the two rivals finally shared screen time in the Robert Zemeckis film Who Framed Roger Rabbit. Warner and Disney signed an agreement stating that each character had exactly the same amount of screen time, right down to the micro-second.


          Similar to his animated inclusion into a live-action film on Roger Rabbit, Mickey made a featured cameo appearance in the 1990 television special The Muppets at Walt Disney World where he met Kermit the Frog. The two are established in the story as having been old friends. The Muppets have otherwise spoofed and referenced Mickey over a dozen times since the 1970s.


          Mickey appeared on several animated logos for Walt Disney Home Entertainment, starting with the "Neon Mickey" logo and then to the "Sorcerer Mickey" logos used for regular and Classics release titles. He also appeared on the video boxes in the 1980s.


          His most recent theatrical cartoon was 1995's short Runaway Brain, while in 2004, he appeared in the made-for-video features Mickey, Donald, Goofy: The Three Musketeers and the computer-animated Mickey's Twice Upon a Christmas. He has yet to appear in an original Disney film that wasn't based on a classical work.


          Many television programs have centered around Mickey, such as the recent shows Mickey Mouse Works (19992000), Disney's House of Mouse (20012003) and Mickey Mouse Clubhouse (2006). Prior to all these, Mickey was also featured as an unseen character in the Bonkers episode "You Oughta Be In Toons".


          Mickey was the Grand Marshal of the Tournament of Roses Parade on New Year's Day 2005.


          In the Disney on Ice play, Disney Presents Pixar's The Incredibles in a Magic Kingdom/Disneyland Adventure, Mickey and Minnie are kidnapped by an android replica of Syndrome, who seeks to create "his" own theme park in Walt Disney World/Disneyland's place. They are briefly imprisoned in the Pirates of the Caribbean attraction's prison cell before an assault on the robot Syndrome by the Incredible Family forces "him" to place them in LASER prisons, but not without using a flamethrower in a botched attempt to incinerate their would-be superhuman saviors. After the robot Syndrome is congealed by Frozone, Mickey and Minnie are finally liberated, the magic and happiness of the Walt Disney World/Disneyland Resort is restored, and the Incredibles become Mickey and Minnie's newest friends.


          


          Video games


          


          Like many popular characters, Mickey has starred in many video games, including Mickey Mousecapade on the Nintendo Entertainment System, Mickey Mania, Mickey's Ultimate Challenge, and Disney's Magical Quest on the Super Nintendo Entertainment System, Castle of Illusion Starring Mickey Mouse on the Sega Genesis, Mickey Mouse: Magic Wands on the Game Boy, and many others. In the 2000s, the Disney's Magical Quest series were ported to the Game Boy Advance, while Mickey made his sixth generation era debut in Disney's Magical Mirror, a Nintendo GameCube title aimed at younger audiences. Mickey plays a role in the Kingdom Hearts series, as the king of Disney Castle and aide to the protagonist, Sora. Mickey is one of four masters of the Keyblade, a weapon in the form of a key that has the power to open any lock.


          


          Toys and games


          In 1989, Milton Bradley released the electronic-talking game titled Mickey Says, with three modes featuring Mickey Mouse as its host. Mickey also appeared in other toys and games, including the Worlds of Wonder-released Talking Mickey Mouse.


          


          Mickey's voice


          A large part of Mickey's screen persona is his famously shy, falsetto voice. From his first speaking role in The Karnival Kid onward, Mickey was voiced by Walt Disney himself, a task in which Disney took great personal pride. (Carl Stalling and Clarence Nash allegedly did some uncredited ADR for Mickey in a few early shorts as well.) However, by 1946, Disney was becoming too busy with running the studio to do regular voice work (and it is speculated his cigarette habit had damaged his voice over the years), and during the recording of the Mickey and the Beanstalk section of Fun and Fancy Free, Mickey's voice was handed over to veteran Disney musician and actor Jim MacDonald. (Both Disney's and MacDonald's voices can be heard on the final soundtrack.) Macdonald voiced Mickey in the remainder of the theatrical shorts, and for various television and publicity projects up until his retirement in the mid-1970s, although Walt voiced Mickey again for the introductions of the original 19541959 "Mickey Mouse Club" TV series and the "Fourth Anniversary Show" episode of the "Disneyland" TV series aired on September 11, 1958. 1983's Mickey's Christmas Carol marked the debut of Wayne Allwine as Mickey Mouse, who is the current voice actor. Allwine is, incidentally, married to Russi Taylor, the current voice of Minnie Mouse. Les Perkins did the voice of Mickey in the TV special Down and Out with Donald Duck released in 1987. Other people would often voice Mickey in parodies and cameo appearances, including Dan Castellaneta.


          


          Social impact
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          Electoral career


          In the United States, protest votes are often made in order to indicate dissatisfaction with the slate of candidates presented on a particular ballot, or to highlight the inadequacies of a particular voting procedure. Since most states' electoral systems do not provide for blank balloting or a choice of " None of the Above", most protest votes take the form of a clearly non-serious candidate's name entered as a write-in vote. Cartoon characters are typically chosen for this purpose; as Mickey Mouse is the best-known and most-recognized character in America, his name is frequently selected for this purpose. (Other popular selections include Donald Duck and Bugs Bunny.) This phenomenon has the humorous effect of causing Mickey Mouse to be a minor but perennial contestant in nearly all U.S. presidential elections.


          A similar phenomenon occurs in the parliament elections in Finland and Sweden, although Finns and Swedes usually write Donald Duck or Donald Duck Party as a protest vote.


          


          Pejorative use of Mickey's name


          "Mickey Mouse" is a slang expression meaning small-time, amateurish or trivial. In the UK and Ireland, it also means poor quality or counterfeit.


          
            	In 1984, just after a game in which Wayne Gretzky's Edmonton Oilers beat the New Jersey Devils 13-4, Gretzky is quoted as saying to a reporter, "Well, it's time they got their act together, they're ruining the whole league. They had better stop running a Mickey Mouse organization and put somebody on the ice."


            	In the 1993 Warner Bros. film Demolition Man, as Sylvester Stallone's character is fighting the malfunctioning AI of his out-of-control police car, he shouts for the system to "Brake! Brake! Brake, now, you Mickey Mouse piece of s***!"


            	In the 1996 Warner Bros. film Space Jam, Bugs Bunny derogatorily referred to Daffy Duck's idea for the name of their basketball team, asking, "What kind of Mickey Mouse organization would call themselves 'The Ducks?'" This refers to the formerly Disney-owned NHL Team, the Anaheim Ducks (formerly The Mighty Ducks of Anaheim), and Wayne Gretzky's aforementioned comment about the New Jersey Devils in 1984.


            	In the United States armed forces, actions that produce good looks, but have little practical use, (such as the specific manner of making beds in basic training or the polishing of brass fittings onboard ship) are commonly referred to as "Mickey Mouse work".


            	In schools a "Mickey Mouse course" or "Mickey Mouse major" is a class or college major where very little effort is necessary in order to attain a good grade (especially an A) and/or one where the subject matter of such a class is not of any importance in the labour market.


            	Musicians often refer to a film score that directly follows each action on screen as Mickey Mousing (also mickey-mousing and mickeymousing).


            	"Mickey Mouse money" is a derogatory term for foreign currency, often used by Americans to describe indigenous currency in a foreign country in which they are traveling. The term also refers to fake banknotes, especially in UK. (Disney theme parks and resorts have an actual kind of Mickey Mouse money, Disney Dollars. This money is worthless outside the Disney property and stores).


            	The software company Microsoft has been derogatorily called "Mickeysoft".


            	In card games, it is common for a "Mickey Mouse hand" to be played for instructional purposes. In such a hand all cards of all players that would normally be concealed are displayed, to demonstrate to new players the rules and procedures of the game.


            	In motorsport, short road courses with tight corners, short straightways and no overtaking spots are sometimes called "Mickey Mouse tracks".


            	In Cockney rhyming slang, a "Mickey" refers to a Liverpudlian or Liverpool FC supporter (ie. Mickey Mouser = Scouser). It may also refer to someone's home (house = Mickey Mouse).


            	The Los Angeles Mafia was known, because of their disorganised behaviour and mess-ups, as the "Mickey Mouse Mafia"


            	In the beginning of the 1980s, the then British Prime Minister, Margaret Thatcher once called the European Parliament a Mickey Mouse parliament; meaning a discussion club without influence.


            	British people call the MLS, or Major League Soccer, the "Mickey Mouse League".


            	In the British sitcom Red Dwarf: After the team's substandard equipment nearly cost them their lives, one character pointed out, "We're a real Mickey Mouse operation, aren't we?" Another replied, "Mickey Mouse? We ain't even Betty Boop!"

          


          


          Legal issues
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          Many people erroneously believe that the Mickey Mouse character is protected only by copyright. In fact, the Mickey Mouse character, like all major Disney characters, is protected as a trademark, which like all trademarks lasts in perpetuity as long as it continues to be used commercially by its owner. Whether or not a particular Disney cartoon goes into the public domain, the characters themselves will remain protected as trademarks from unauthorized use. However, within the United States the Copyright Term Extension Act (sometimes called the 'Mickey Mouse Protection Act' due to extensive lobbying by the Disney corporation) has ensured that works such as the early Mickey Mouse cartoons will remain copyrighted in America for quite some time.


          The Walt Disney Company has become well known for protecting its trademark on the Mickey Mouse character, whose likeness is so closely associated with the company, with particular zeal. In 1989, Disney sued three daycare centers in Florida for having Mickey Mouse and other Disney characters painted on their walls. The characters were removed, and rival Universal Studios replaced them with Universal cartoon characters.


          In 1935, Romanian authorities banned Mickey Mouse films from cinemas after they feared that children would be scared to see a ten- foot mouse in the movie theatre.


          The J. W. Hallahan Catholic Girls High School in Philadelphia Pennsylvania uses Mickey as their mascot. However, they bought the rights to Mickey from Disney to use as their mascot. It is the first Catholic high school for girls in the country to use Mickey Mouse as their mascot.


          


          Farfur


          In 2007, a Mickey Mouse clone named "Farfur" was used in the Tomorrow's Pioneers television series, on the official Hamas TV station, to educate children. Like original Disney characters during World War II, Farfur was used for war propaganda, as Palestine was under Israeli occupation, and Iraq was under US occupation. Farfur has stated such things as: "You and I are laying the foundation for a world led by Islamists" and "We will return the Islamic community to its former greatness, and liberate Jerusalem, God willing, liberate Iraq, God willing, and liberate all the countries of the Muslims invaded by the murderers." He has also encouraged children to use an AK-47 and grenades on Israelis and Americans, and simulated shooting the AK-47 and throwing the grenades. The Palestinian Information Minister asked Hamas representatives to revise the program. The character was later said to have been beaten to death by an Israeli and was replaced two weeks later by Nahoul, his bumblebee cousin.


          Walt Disney's daughter, Diane Disney Miller called Hamas "pure evil" for using Mickey Mouse to teach Islamic radicalism to children.


          


          Filmography


          


          Mickey Mouse cartoons and appearances


          
            	Steamboat Willie (1928) - First appearance (in order of release).


            	Plane Crazy (1928) - First Mickey cartoon produced.


            	The Gallopin' Gaucho (1928)


            	The Barn Dance (1928)


            	The Opry House (1929) - First cartoon where Mickey wears gloves.


            	When the Cat's Away (1929)


            	The Plow Boy (1929) - First appearance or Horace Horsecollar.


            	The Barnyard Battle (1929)


            	The Karnival Kid (1929) - First words spoken by Mickey ("Hot dogs!").


            	Mickey's Follies (1929)


            	Mickey's Choo-Choo (1929)


            	The Jazz Fool (1929)


            	Jungle Rhythm (1929)


            	Haunted House (1929)


            	Just Mickey (1930)


            	The Barnyard Concert (1930)


            	The Cactus Kid (1930)


            	Wild Waves (1930)


            	The Fire Fighters (1930)


            	The Shindig (1930)


            	The Chain Gang (1930) - First appearance of Pluto.


            	The Gorilla Mystery (1930)


            	The Picnic (1930)


            	Pioneer Days (1930)


            	Minnie's Yoo Hoo (1930)


            	The Birthday Party (1931)


            	Traffic Troubles (1931)


            	The Castaway (1931)


            	The Moose Hunt (1931)


            	The Delivery Boy (1931)


            	Mickey Steps Out (1931)


            	Blue Rhythm (1931)


            	Fishin' Around (1931)


            	The Barnyard Broadcast (1931)


            	The Beach Party (1931)


            	Mickey Cuts Up (1931)


            	Mickey's Orphans (1931)


            	The Duck Hunt (1932)


            	The Grocery Boy (1932)


            	The Mad Dog (1932)


            	Barnyard Olympics (1932)


            	Mickey's Revue (1932) - First appearance of Goofy.


            	Musical Farmer (1932)


            	Mickey in Arabia (1932)


            	Mickey's Nightmare (1932)


            	Trader Mickey (1932)


            	The Whoopee Party (1932)


            	Touchdown Mickey (1932)


            	The Wayward Canary (1932)


            	The Klondike Kid (1932)


            	Parade of the Award Nominees (1932) - Even though it isn't an official Mickey cartoon, it is Mickey's first colour appearance.


            	Mickey's Good Deed (1932)


            	Building a Building (1933)


            	The Mad Doctor (1933)


            	Mickey's Pal Pluto (1933)


            	Mickey's Mellerdrammer (1933)


            	Ye Olden Days (1933)


            	The Mail Pilot (1933)


            	Mickey's Mechanical Man (1933)


            	Mickey's Gala Premiere (1933)


            	Puppy Love (1933)


            	The Pet Store (1933)


            	The Steeple Chase (1933)


            	Giantland (1933)


            	Shanghaied (1934)


            	Camping Out (1934)


            	Playful Pluto (1934)


            	Gulliver Mickey (1934)


            	Mickey's Steamroller (1934)


            	Orphans Benefit (1934) - First time Donald Duck in " The Wise Little Hen" appears in a Mickey cartoon.


            	Mickey Plays Papa (1934)


            	The Dognapper (1934)


            	Two-Gun Mickey (1934)


            	Mickey's Man Friday (1935)


            	The Band Concert (1935) - First Mickey cartoon in colour.


            	Mickey's Service Station (1935) - First Mickey/Donald/Goofy trio cartoon.


            	Mickey's Kangaroo (1935) - Last Mickey cartoon in black and white.


            	Mickey's Garden (1935)


            	Mickey's Fire Brigade (1935)


            	Pluto's Judgement Day (1935)


            	On Ice (1935)


            	Mickey's Polo Team (1936)


            	Orphans Picnic (1936)


            	Mickey's Grand Opera (1936)


            	Thru the Mirror (1936)


            	Mickey's Rival (1936)


            	Moving Day (1936)


            	Alpine Climbers (1936)


            	Mickey's Circus (1936)


            	Mickey's Elephant (1936)


            	The Worm Turns (1937)


            	Magician Mickey (1937)


            	Moose Hunters (1937)


            	Mickey's Amateurs (1937)


            	Hawaiian Holiday (1937)


            	Clock Cleaners (1937)


            	Lonesome Ghosts (1937)


            	Boat Builders (1938)


            	Mickey's Trailer (1938)


            	The Whalers (1938)


            	Mickey's Parrot (1938)


            	Brave Little Tailor (1938)


            	The Fox Hunt (1938, cameo)


            	Society Dog Show (1939) - Last appearance of Mickey with his black-button eyes.


            	The Pointer (1939) - First appearance of Mickey in his current design.


            	Mickey's Surprise Party (1939) - A commercial short made for the National Biscuit Company and shown at the 1939 New York World's Fair.


            	The Standard Parade (1939) - A commercial short made for the Standard Oil Company.


            	The Sorcerer's Apprentice (1940, segment of Fantasia)


            	Tugboat Mickey (1940)


            	Pluto's Dream House (1940)


            	Mr. Mouse Takes a Trip (1940)


            	The Little Whirlwind (1941) Last appearance of Mickey in his traditional red shorts until 1995.


            	The Nifty Nineties (1941)


            	Orphans Benefit (1941) - Same as the 1934 version, but with updated character models and in colour.


            	A Gentleman's Gentleman (1941) - In a Pluto cartoon.


            	Canine Caddy (1941)


            	Lend a Paw (1941)


            	Mickey's Birthday Party (1942)


            	Symphony Hour (1942) - Last Mickey cartoon until 1947.


            	All Together (1942) - Made for the National Film Board of Canada in an effort to promote the sale of Canadian War Bonds.


            	Out of the Frying Pan Into the Firing Line (1942, cameo) A picture of Mickey as a soldier is hung up on a wall in Minnie's house.


            	Pluto and the Armadillo (1943) - In a Pluto cartoon.


            	First Aiders (1944, not appearing) - Mickey Mouse does not appear in this cartoon.


            	The Three Caballeros (1945, cameo) - Mickey went to the beach on the pail at North Pole.


            	Squatter's Rights (1946) - In a Pluto cartoon.


            	Mickey and the Beanstalk (1947, segment of Fun and Fancy Free)


            	Mickey's Delayed Date (1947) - First Mickey cartoon since 1942.


            	Mickey Down Under (1948)


            	Pluto's Purchase (1948) - In a Pluto cartoon.


            	Mickey and the Seal (1948)


            	Pueblo Pluto (1949) - In a Pluto cartoon.


            	Crazy Over Daisy (1950, cameo)


            	Plutopia (1951) - In a Pluto cartoon.


            	R'Coon Dawg (1951)


            	Pluto's Party (1952) - In a Pluto cartoon; Eyebrows are added on Mickey.


            	How to Be a Detective (1952, cameo) - Mickey's face is on the cover of the comic book Goofy is reading.


            	Pluto's Christmas Tree (1952)


            	The Simple Things (1953) - Last regular Mickey cartoon.


            	Mickey's Christmas Carol (1983) - First screen appearance of Mickey since 1953; Mickey's eyebrows are removed.


            	Who Framed Roger Rabbit (1988, cameo)


            	Mickey's 60th Birthday (1988)


            	The Prince and the Pauper (1990)


            	A Goofy Movie (1995, cameo)


            	Runaway Brain (1995)


            	Mickey's Once Upon a Christmas (1999)


            	Fantasia 2000 (2000)


            	Mickey Mouse Works (1999-2000) - A compilation show with new made-for-TV animated shorts featuring Mickey and friends.


            	House of Mouse (2001-2004) A show showing short animated cartoons of Disney's favorite characters


            	Kingdom Hearts (2002), a video game featuring Squaresoft and Disney characters.


            	Disney's Magical Mirror Starring Mickey Mouse (2002, video game)


            	Mickey's Magical Christmas: Snowed in at the House of Mouse (2001) - House of Mouse video release.


            	Mickey's PhilharMagic (2003) - Walt Disney World attraction.


            	Mickey's House of Villains (2003) - House of Mouse video release.


            	The Lion King 1 1/2 (2004, cameo)


            	Mickey, Donald, Goofy: The Three Musketeers (2004)


            	Mickey's Twice Upon a Christmas (2004) - First Mickey film done in CGI.


            	Kingdom Hearts II (2005), video game.


            	Mickey Mouse Clubhouse (2006) - A television series made for preschoolers done in CGI.
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          Microeconomics is a branch of economics that studies how individuals, households and firms make decisions to allocate limited resources, typically in markets where goods or services are being bought and sold.


          Microeconomics examines how these decisions and behaviours affect the supply and demand for goods and services, which determines prices; and how prices, in turn, determine the supply and demand of goods and services.


          Macroeconomics, on the other hand, involves the "sum total of economic activity, dealing with the issues of growth, inflation and unemployment, and with national economic policies relating to these issues" and the effects of government actions (such as changing taxation levels) on them. Particularly in the wake of the Lucas critique, much of modern macroeconomic theory has been built upon ' microfoundations'  i.e. based upon basic assumptions about micro-level behaviour.


          One of the goals of microeconomics is to analyze market mechanisms that establish relative prices amongst goods and services and allocation of limited resources amongst many alternative uses. Microeconomics analyzes market failure, where markets fail to produce efficient results, as well as describing the theoretical conditions needed for perfect competition. Significant fields of study in microeconomics include general equilibrium, markets under asymmetric information, choice under uncertainty and economic applications of game theory. Also considered is the elasticity of products within the market system.


          


          Assumptions and definitions


          The theory of supply and demand usually assumes that markets are perfectly competitive. This implies that there are many buyers and sellers in the market and none of them have the capacity to significantly influence prices of goods and services. In many real-life transactions, the assumption fails because some individual buyers or sellers or groups of buyers or sellers do have the ability to influence prices. Quite often a sophisticated analysis is required to understand the demand-supply equation of a good. However, the theory works well in simple situations.


          Mainstream economics does not assume a priori that markets are preferable to other forms of social organization. In fact, much analysis is devoted to cases where so-called market failures lead to resource allocation that is suboptimal by some standard (highways are the classic example, profitable to all for use but not directly profitable for anyone to finance). In such cases, economists may attempt to find policies that will avoid waste directly by government control, indirectly by regulation that induces market participants to act in a manner consistent with optimal welfare, or by creating " missing markets" to enable efficient trading where none had previously existed. This is studied in the field of collective action. It also must be noted that "optimal welfare" usually takes on a Paretian norm, which in its mathematical application of Kaldor-Hicks Method, does not stay consistent with the Utilitarian norm within the normative side of economics which studies collective action, namely public choice. Market failure in positive economics (microeconomics) is limited in implications without mixing the belief of the economist and his or her theory.


          The demand for various commodities by individuals is generally thought of as the outcome of a utility-maximizing process. The interpretation of this relationship between price and quantity demanded of a given good is that, given all the other goods and constraints, this set of choices is that one which makes the consumer happiest.


          


          Modes of operation


          It is assumed that all firms are following rational decision-making, and will produce at the profit-maximizing output. Given this assumption, there are four categories in which a firm's profit may be considered.


          
            	A firm is said to be making an economic profit when its average total cost is less than the price of each additional product at the profit-maximizing output. The economic profit is equal to the quantity output multiplied by the difference between the average total cost and the price.


            	A firm is said to be making a normal profit when its economic profit equals zero. This occurs where average total cost equals price at the profit-maximizing output.


            	If the price is between average total cost and average variable cost at the profit-maximizing output, then the firm is said to be in a loss-minimizing condition. The firm should still continue to produce, however, since its loss would be larger if it were to stop producing. By continuing production, the firm can offset its variable cost and at least part of its fixed cost, but by stopping completely it would lose the entirety of its fixed cost.


            	If the price is below average variable cost at the profit-maximizing output, the firm should go into shutdown. Losses are minimized by not producing at all, since any production would not generate returns significant enough to offset any fixed cost and part of the variable cost. By not producing, the firm loses only its fixed cost. By losing this fixed cost the company faces a challenge. It must either exit the market or remain in the market and risk a complete loss.

          


          


          Market failure


          In microeconomics, the term "market failure" does not mean that a given market has ceased functioning. Instead, a market failure is a situation in which a given market does not efficiently organize production or allocate goods and services to consumers. Economists normally apply the term to situations where the inefficiency is particularly dramatic, or when it is suggested that non-market institutions would provide a more desirable result. On the other hand, in a political context, stakeholders may use the term market failure to refer to situations where market forces do not serve the public interest.


          The four main types or causes of market failure are:


          
            	Monopolies or other cases of abuse of market power where a "single buyer or seller can exert significant influence over prices or output"). Abuse of market power can be reduced by using antitrust regulations.


            	Externalities, which occur in cases where the "market does not take into account the impact of an economic activity on outsiders." There are positive externalities and negative externalities. Positive externalities occur in cases such as when a television program on family health improves the public's health. Negative externalities occur in cases such as when a companys processes pollutes air or waterways. Negative externalities can be reduced by using government regulations, taxes, or subsidies, or by using property rights to force companies and individuals to take the impacts of their economic activity into account.


            	Public goods are goods that have the characteristics that they are non-excludable and non-rivalous and include national defense and public health initiatives such as draining mosquito-breeding marshes. For example, if draining mosquito-breeding marshes was left to the private market, far fewer marshes would probably be drained. To provide a good supply of public goods, nations typically use taxes that compel all residents to pay for these public goods (due to scarce knowledge of the positive externalities to third parties/social welfare); and


            	Cases where there is asymmetric information or uncertainty (information inefficiency). Information asymmetry occurs when one party to a transaction has more or better information than the other party. For example, used-car salespeople may know whether a used car has been used as a delivery vehicle or taxi, information that may not be available to buyers. Typically it is the seller that knows more about the product than the buyer, but this is not always the case. An example of a situation where the buyer may have better information than the seller would be an estate sale of a house, as required by a last will and testament. A real estate broker purchasing this house may have more information about the house than the family members of the deceased.

          


          
            	This situation was first described by Kenneth J. Arrow in a seminal article on health care in 1963 entitled "Uncertainty and the Welfare Economics of Medical Care," in the American Economic Review. George Akerlof later used the term asymmetric information in his 1970 work The Market for Lemons. Akerlof noticed that, in such a market, the average value of the commodity tends to go down, even for those of perfectly good quality, because the buyer has no way of knowing whether the product they are buying will turn out to be a "lemon" (a defective product).

          


          


          Opportunity cost


          Although opportunity cost can be hard to quantify, the effect of opportunity cost is universal and very real on the individual level. In fact, this principle applies to all decisions, not just economic ones. Since the work of the Austrian economist Friedrich von Wieser, opportunity cost has been seen as the foundation of the marginal theory of value.


          Opportunity cost is one way to measure the cost of something. Rather than merely identifying and adding the costs of a project, one may also identify the next best alternative way to spend the same amount of money. The forgone profit of this next best alternative is the opportunity cost of the original choice. A common example is a farmer that chooses to farm his land rather than rent it to neighbors, wherein the opportunity cost is the forgone profit from renting. In this case, the farmer may expect to generate more profit himself. Similarly, the opportunity cost of attending university is the lost wages a student could have earned in the workforce, rather than the cost of tuition, books, and other requisite items (whose sum makes up the total cost of attendance). The opportunity cost of a vacation in the Bahamas might be the down payment money for a house.


          Note that opportunity cost is not the sum of the available alternatives, but rather the benefit of the single, best alternative. Possible opportunity costs of the city's decision to build the hospital on its vacant land are the loss of the land for a sporting centre, or the inability to use the land for a parking lot, or the money that could have been made from selling the land, or the loss of any of the various other possible usesbut not all of these in aggregate. The true opportunity cost would be the forgone profit of the most lucrative of those listed.


          One question that arises here is how to assess the benefit of dissimilar alternatives. We must determine a dollar value associated with each alternative to facilitate comparison and assess opportunity cost, which may be more or less difficult depending on the things we are trying to compare. For example, many decisions involve environmental impacts whose dollar value is difficult to assess because of scientific uncertainty. Valuing a human life or the economic impact of an Arctic oil spill involves making subjective choices with ethical implications.


          


          Applied microeconomics
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          Applied microeconomics includes a range of specialized areas of study, many of which draw on methods from other fields. Much applied works use little more than the basics of price theory, supply and demand. Industrial organization and regulation examines topics such as the entry and exit of firms, innovation, role of trademarks. Law and economics applies microeconomic principles to the selection and enforcement of competing legal regimes and their relative efficiencies. Labor economics examines wages, employment, and labor market dynamics. Public finance (also called public economics) examines the design of government tax and expenditure policies and economic effects of these policies (e.g., social insurance programs). Political economy examines the role of political institutions in determining policy outcomes. Health economics examines the organization of health care systems, including the role of the health care workforce and health insurance programs. Urban economics, which examines the challenges faced by cities, such as are sprawl, air and water pollution, traffic congestion, and poverty, draws on the fields of urban geography and sociology. The field of financial economics examines topics such as the structure of optimal portfolios, the rate of return to capital, econometric analysis of security returns, and corporate financial behaviour. The field of economic history examines the evolution of the economy and economic institutions, using methods and techniques from the fields of economics, history, geography, sociology, psychology, and political science.
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              	Microraptor

              Fossil range: Early Cretaceous
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                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria
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          Microraptor ("small thief") is a genus of small, dromaeosaurid dinosaur. About two dozen well-preserved fossil specimens have been recovered from Liaoning, China. They date from the early Cretaceous Period ( Barremian stage), 130-125.5 million years ago. Two species have been named, M. zhaoianus and M. gui. It has recently been suggested that all of the specimens belong to a single species, which is properly called M. zhaoianus. Cryptovolans, another four-winged dromaeosaur, may also be a species of Microraptor.


          Like Archaeopteryx, Microraptor provides important evidence about the evolutionary relationship between birds and dinosaurs. Microraptor had long pennaceous feathers that form wing-like surfaces on the arms and tail but also, surprisingly, on the legs. This led Xu (2003) to describe it as a "four winged dinosaur", and to speculate that it may have glided using all four limbs for lift.


          


          Description
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          At 55-77 centimeters (1.8-2.5 ft) long from its nose to the tip of its tail, Microraptor was among the smallest known dinosaurs. Aside from its extremely small size, Microraptor was among the first non-avian dinosaurs discovered with the impressions of feathers and wings. Three specimens of M. zhaoianus have been described in detail, in addition to six specimens of M. gui described by Xu et al. in 2003, from which most feather impressions are known. Unusual even among early birds and feathered dinosaurs, Microraptor is one of the few known bird precursors to sport long flight feathers on its feet as well as its forearms and hands. Their bodies had a thick covering of feathers, with a diamond-shaped fan on the end of the tail (possibly for added stability during flight). Xu et al. (2003) compared the longer plumes on Microraptor's head to those of the Philippine Eagle. Bands of dark and light present on some specimens may indicate colour patterns present in life. Several anatomical features found in Microraptor, such as a combination of unserrated and partially serrated teeth with constricted 'waists', and unusually long upper arm bones, are shared with both primitive avians and primitive troodontids. Microraptor is particularly similar to the basal troodontid Sinovenator; in their 2002 description of two M. zhaoianus specimens, Hwang et al. note that this is not particularly surprising, given that both Microraptor and Sinovenator are very primitive members of two closely related groups, and both are close to the deinonychosaurian split between dromaeosaurids and troodontids.


          


          Paleobiology


          


          Wings


          


          Microraptor had two sets of wings, on both its fore- and hind legs (close studies of the Berlin specimen of the primitive bird Archaeopteryx show that it too, had flight feathers on its hind legs, albeit shortened).. The long feathers on the legs of Microraptor were true flight feathers as seen in modern birds, with asymmetrical vanes on the arm, leg, and tail feathers. As in bird wings, Microraptor had both primary (anchored to the hand) and secondary (anchored to the arm) flight feathers. This standard wing pattern was mirrored on the hind legs, with flight feathers anchored to the upper foot bones as well as the upper and lower leg. It had been proposed by Chinese scientists that the animal glided, and probably lived in trees, pointing to the fact that wings anchored to the feet of Microraptor would have hindered their ability to run on the ground, and suggest that all primitive dromaeosaurids may have been arboreal.


          Sankar Chatterjee determined in 2005 that, in order for the creature to glide or fly, the wings must have been split-level (like a biplane) and not overlayed (like a dragonfly), and that the latter posture would have been anatomically impossible. Using this biplane model, Chatterjee was able to calculate possible methods of gliding, and determined that Microraptor most likely employed a phugoid style of gliding--launching itself from a perch, the animal would have swooped downward in a deep 'U' shaped curve and then lifted again to land on another tree. The feathers not directly employed in the biplane wing structure, like those on the tibia and the tail, could have been used to control drag and alter the flight path, trajectory, etc. The orientation of the hind wings would also have helped the animal control its gliding flight. Chatterjee also used computer algorithms that test animal flight capacity to test whether or not Microraptor was capable of true, powered flight, in addition to passive gliding. The resulting data showed that Microraptor did have the requirements to sustain level powered flight, so it is theoretically possible that the animal flew on occasion in addition to gliding.


          


          Ground movement


          
            [image: Microraptor zhaoianus fossil displayed in Hong Kong Science Museum.]

            
              Microraptor zhaoianus fossil displayed in Hong Kong Science Museum.
            

          


          Some paleontologists have suggested that feathered dinosaurs used their wings to parachute from trees, possibly in order to attack or ambush prey on the ground, as a precursor to gliding or true flight. In their 2007 study, Chatterjee and Templin tested this hypothesis as well, and found that the combined wing surface of Microraptor was too narrow to successfully parachute to the ground without injury from any significant height. However, the authors did leave open the possibility that Microraptor could have parachuted short distances, as between closely spaced tree branches.


          Chatterjee and Templin also ruled out the possibility of a ground-based takeoff. Microraptor lacked the necessary adaptations in its shoulder joint to lift its front wings high enough vertically to generate lift from the ground, and the authors argued that a ground-based takeoff would have damaged flight feathers on the feet. This leaves only the possibility of launching from an elevated perch, and the authors noted that even modern birds do not need to use excess power when launching from trees, but use the downward-swooping technique they found in Microraptor.


          


          Implications


          The unique wing arrangement found in Microraptor raised the question of its importance to the origin of flight in modern birds--did avian flight go through a four-winged stage, or were four-winged gliders like Microraptor an evolutionary side-branch that did not leave descendants? As early as 1915, some scientists had argued that the evolution of bird flight may have gone through a four-winged (or tetrapteryx) stage. Chatterjee and Templin did not take a strong stance on this possibility, noting that both a conventional interpretation and a tetrapteryx stage are equally possible. However, based on the presence of unusually long leg feathers in various feathered dinosaurs, Archaeopteryx, and some modern birds such as raptors, as well as the discovery of Pedopenna (another dinosaur with long primary feathers on its feet), the authors argued that the current body of evidence, both from morphology and phylogeny, suggests that bird flight did shift at some point from shared limb dominance to front-limb dominance, and that all modern birds may have evolved from four-winged ancestors, or at least ancestors with unusually long leg feathers relative to the modern configuration.


          


          Naming
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          The naming of Microraptor is controversial, because of the unusual circumstances of its first description. The first specimen to be described was part of a chimeric specimen  a patchwork of unrelated feathered dinosaur species assembled from multiple specimens in China and smuggled to the USA for sale. After the forgery was revealed by Xu Xing of Beijing's Institute of Vertebrate Paleontology and Paleoanthropology, Storrs L. Olson, curator of birds in the National Museum of Natural History of the Smithsonian Institution, published a description of the tail in an obscure journal, giving it the name Archaeoraptor liaoningensis in an attempt to remove the name from the paleornithological record by assigning it to the part least likely to be a bird. However, Xu had discovered the remainder of the specimen from which the tail had been taken and published a description of it later that year, giving it the name Microraptor zhaoianus.


          Since the two names designate the same individual as the type specimen, Microraptor zhaoianus is a junior objective synonym of Archaeoraptor liaoningensis and the latter, if valid, has priority. So, according to some interpretations of the International Code of Zoological Nomenclature, the valid name for this dinosaur probably is Archaeoraptor liaoningensis Olson 2000. However, there is some doubt whether Olson in fact succeeded in meeting all the formal requirements for establishing a new taxon. Most paleontologists are unwilling to use the name Archaeoraptor regardless of the precise legal status of the name. This is firstly because that name is strongly associated with the fraud and the National Geographic scandal and secondly because they view Olson's use of the name as attempted nomenclatural sabotage and do not want to support it. The name Microraptor zhaoianus Xu et al., 2000 has therefore almost attained universal currency.


          


          Species list


          So far, six virtually complete skeletons of Microraptor have been found in Liaoning, China in 2001 and 2002.


          
            	
              Family: Dromaeosauridae

              
                	
                  Clade Microraptoria

                  
                    	
                      Genus: Microraptor

                      
                        	Microraptor zhaoianus


                        	Microraptor gui

                      

                    

                  

                

              

            

          


          Note: Cryptovolans pauli, which has the same four-wing body plan as M. gui, may also be a species of Microraptor. Senter et al. 2004 found that M. zhaoianus, M. gui, and C. pauli are all the same species (M. zhaoianus).


          


          In popular culture


          
            	Microraptor featured prominently in the third episode of the 2006 mockumentary television series Prehistoric Park. In the episode, Microraptor were shown flocking down from trees to feast on worms and insects that were brought to the surface by the passage of giant titanosaurs.


            	A Microraptor gui named Guido appeared in the animated film The Land Before Time XII: The Great Day of the Flyers.


            	In the book Dinotopia: Journey to Chandara, the Chandaran Empire, comprising the southeastern portion of the island of Dinotopia, is ruled by the microraptor Emperor Hugo Khan.


            	A Microraptor model was introduced into the Carnegie Collection in 2006.
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          A microscope ( Greek: ό (micron) = small + ῖ (skopein) = to look at) is an instrument for viewing objects that are too small to be seen by the naked or unaided eye. The science of investigating small objects using such an instrument is called microscopy. The term microscopic means minute or very small, not visible with the eye unless aided by a microscope. The microscopes used in schools and homes trace their history back almost 400 years.


          The first useful microscope was developed in the Netherlands in the early 1600s. There is almost as much confusion about the inventor as about the dates. Three different eyeglass makers have been given credit for the invention: Hans Lippershey (who also developed the first real telescope); Hans Janssen; and his son, Zacharias.


          The most common type of microscopeand the first to be inventedis the optical microscope. This is an optical instrument containing one or more lenses that produce an enlarged image of an object placed in the focal plane of the lens(es). There are, however, many other microscope designs.


          


          Types
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          Microscopes can largely be separated into two classes, optical theory microscopes and scanning probe microscopes.


          Optical theory microscopes are microscopes which function through the optical theory of lenses in order to magnify the image generated by the passage of a wave through the sample. The waves used are either electromagnetic in optical microscopes or electron beams in electron microscopes. The types are the Compound Light, Stereo, and the electron microscope.


          


          Optical microscopes
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          Optical microscopes, through their use of visible wavelengths of light, are the simplest and hence most widely used type of microscope. Recent research has shown (see Brian J. Ford's research on simple microscopes) that even simple microscopes, those with a single small lens, gave amazingly clear images to the earliest microscopists. Today compound microscopes, i.e., especially those with a series of lenses, serve uses in many fields of science, particularly biology and geology.


          Optical microscopes use refractive lenses, typically of glass and occasionally of plastic, to focus light into the eye or another light detector. Typical magnification of a light microscope is up to 1500x with a theoretical resolution of around 0.2 micrometres. Specialised techniques (e.g., scanning confocal microscopy) may exceed this magnification but the resolution is an insurmountable diffraction limit.


          Other microscopes which use electromagnetic wavelengths not visible to the human eye are often called optical microscopes. The most common of these, due to its high resolution yet no requirement for a vacuum like electron microscopes, is the x-ray microscope.


          


          Electron microscopes
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          Electron microscopes, which use beams of electrons instead of light, are designed for very high magnification usage. Electrons, which have a much smaller wavelength than visible light, allow a much higher resolution. The main limitation of the electron beam is that it must pass through a vacuum as air molecules would otherwise scatter the beam.


          Instead of relying on refraction, lenses for electron microscopes are specially designed electromagnets which generates magnetic fields that are approximately parallel to the direction that electrons travel. The electrons are typically detected by a phosphor screen, photographic film or a CCD.


          Two major variants of electron microscopes exist:


          
            	Scanning electron microscope: looks at the surface of bulk objects by scanning the surface with a fine electron beam and measuring reflection. May also be used for spectroscopy.


            	Transmission electron microscope: passes electrons completely through the sample, analogous to basic optical microscopy. This requires careful sample preparation, since electrons are scattered so strongly by most materials. It can also obtain detailed information on the sample's crystallography through selected area diffraction.

          


          


          Scanning probe microscope


          In scanning probe microscopy (SPM), a physical probe is used either in close contact to the sample or nearly touching it. By rastering the probe across the sample, and by measuring the interactions between the sharp tip of the probe and the sample, a micrograph is generated. The exact nature of the interactions between the probe and the sample determines exactly what kind of SPM is being used. Because this kind of microscopy relies on the interactions between the tip and the sample, it generally only measures information about the surface of the sample.


          Some kinds of SPMs are:


          
            	Atomic force microscope


            	Scanning tunneling microscope


            	Electric force microscope


            	Magnetic force microscope (MFM)


            	Near-field scanning optical microscope

          


          


          Point-projection microscopes


          The field emission microscope, field ion microscope, and the Atom Probe are examples of point-projection microscopes where ions are excited from a needle-shaped specimen and hit a detector. The Atom-Probe Tomograph (APT) is the most modern incarnation and allows a three-dimensional atom-by-atom (with chemical elements identified) reconstruction with sub-nanometer resolution.


          


          Other microscopes


          Acoustic microscopes use sound waves to measure variations in acoustic impedance. Similar to SONAR in principle, they are used for such jobs as detecting defects in the subsurfaces of materials including those found in integrated circuits.
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              	Microsoft Corporation
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              	Type

              	Public ( NASDAQ: MSFT)
            


            
              	Founded

              	Albuquerque, New Mexico, USA ( April 4, 1975)
            


            
              	Headquarters

              	Redmond, Washington, United States
            


            
              	Keypeople

              	Bill Gates, Co-founder and Executive Chairman ;

              Paul Allen, Co-founder;

              Steve Ballmer, CEO;

              Ray Ozzie, Chief Software Architect
            


            
              	Industry

              	Computer software

              Publishing

              Research and development

              Computer hardware

              Video games
            


            
              	Products

              	Microsoft Windows

              Microsoft Office

              Microsoft Servers

              Developer Tools

              Business Solutions

              Games & Xbox &

              Windows Live

              Windows Mobile

              Zune
            


            
              	Revenue

              	▲ US $51.12 billion (2007)
            


            
              	Operating income

              	▲ US $18.52 billion (2007)
            


            
              	Net income

              	▲ US $14.06 billion (2007)
            


            
              	Employees

              	79,000 (2007)
            


            
              	Website

              	www.microsoft.com
            

          


          Microsoft Corporation ( NASDAQ: MSFT) ( SEHK: 4338), or often just MS, is an American multinational computer technology corporation with 79,000 employees in 102 countries and global annual revenue of US $51.12 billion as of 2007. It develops, manufactures, licenses and supports a wide range of software products for computing devices. Headquartered in Redmond, Washington, USA, its best selling products are the Microsoft Windows operating system and the Microsoft Office suite of productivity software. These products have prominent positions in the desktop computer market, with market share estimates as high as 90% or more as of 2003 for Microsoft Office and 2006 for Microsoft Windows. One of Bill Gates' key visions is "to get a workstation running our software onto every desk and eventually in every home".


          Founded to develop and sell BASIC interpreters for the Altair 8800, Microsoft rose to dominate the home computer operating system market with MS-DOS in the mid-1980s. The company released an initial public offering (IPO) in the stock market, which, due to the ensuing rise of the stock price, has made four billionaires and an estimated 12,000 millionaires from Microsoft employees. Throughout its history the company has been the target of criticism for various reasons, including monopolistic business practicesboth the U.S. Justice Department and the European Commission, among others, brought Microsoft to court for antitrust violations and software bundling.


          Microsoft has footholds in other markets besides operating systems and office suites, with assets such as the MSNBC cable television network, the MSN Internet portal, and the Microsoft Encarta multimedia encyclopedia. The company also markets both computer hardware products such as the Microsoft mouse and home entertainment products such as the Xbox, Xbox 360, Zune and MSN TV. Known for what is generally described as a developer-centric business culture, Microsoft has historically given customer support over Usenet newsgroups and the World Wide Web, and awards Microsoft MVP status to volunteers who are deemed helpful in assisting the company's customers. The company's official website is one of the most visited on the Internet, receiving more than 2.4 million unique page views per day according to Alexa.com, who ranked the site 18th amongst all websites for traffic rank on September 12, 2007.


          


          History


          [bookmark: 1975.E2.80.931985:_Founding]


          19751985: Founding


          Following the launch of the Altair 8800, Bill Gates called the creators of the new microcomputer, Micro Instrumentation and Telemetry Systems (MITS), offering to demonstrate an implementation of the BASIC programming language for the system. After the demonstration, MITS agreed to distribute Altair BASIC. Gates left Harvard University, moved to Albuquerque, New Mexico where MITS was located, and founded Microsoft there. The company's first international office was founded on November 1, 1978, in Japan, entitled "ASCII Microsoft" (now called " Microsoft Japan"). On January 1, 1979, the company moved from Albuquerque to a new home in Bellevue, Washington. Steve Ballmer joined the company on June 11, 1980, and later succeeded Bill Gates as CEO.


          DOS ( Disk Operating System) was the operating system that brought the company its first real success. On August 12, 1981, after negotiations with Digital Research failed, IBM awarded a contract to Microsoft to provide a version of the CP/M operating system, which was set to be used in the upcoming IBM Personal Computer (PC). For this deal, Microsoft purchased a CP/M clone called 86-DOS from Seattle Computer Products, which IBM renamed to PC-DOS. Later, the market saw a flood of IBM PC clones after Columbia Data Products successfully cloned the IBM BIOS, and by aggressively marketing MS-DOS to manufacturers of IBM-PC clones, Microsoft rose from a small player to one of the major software vendors in the home computer industry. The company expanded into new markets with the release of the Microsoft Mouse in 1983, as well as a publishing division named Microsoft Press.


          [bookmark: 1985.E2.80.931995:_OS.2F2_and_Windows]


          19851995: OS/2 and Windows


          In August 1985, Microsoft and IBM partnered in the development of a different operating system called OS/2. On November 20, 1985, Microsoft released its first retail version of Microsoft Windows, originally a graphical extension for its MS-DOS operating system. On March 13, 1986 the company went public with an IPO, with a starting initial offering price of $21.00 and ending at the first day of trading as at US $28.00. In 1987, Microsoft eventually released their first version of OS/2 to OEMs.


          


          In 1989, Microsoft introduced its flagship office suite, Microsoft Office. This was a bundle of separate office productivity applications, such as Microsoft Word and Microsoft Excel. On May 22, 1990 Microsoft launched Windows 3.0. The new version of Microsoft's operating system boasted such new features as streamlined user interface graphics and improved protected mode capability for the Intel 386 processor; it sold over 100,000 copies in two weeks. Windows at the time generated more revenue for Microsoft than OS/2, and the company decided to move more resources from OS/2 to Windows. In the ensuing years, the popularity of OS/2 declined, and Windows quickly became the favored PC platform.


          During the transition from MS-DOS to Windows, the success of Microsoft's product Microsoft Office allowed the company to gain ground on application-software competitors, such as WordPerfect and Lotus 1-2-3. According to The Register, Novell, an owner of WordPerfect for a time, alleged that Microsoft used its inside knowledge of the DOS and Windows kernels and of undocumented Application Programming Interface features to make Office perform better than its competitors. Eventually, Microsoft Office became the dominant business suite, with a market share far exceeding that of its competitors.


          In 1993, Microsoft released Windows NT 3.1, a business operating system with the Windows 3.1 user interface but an entirely different kernel. In 1995, Microsoft released Windows 95, a new version of the company's flagship operating system which featured a completely new user interface, including a novel start button; more than a million copies of Microsoft Windows 95 were sold in the first four days after its release. The company also released its web browser, Internet Explorer, with the Windows 95 Plus! Pack in August 1995 and subsequent Windows versions.


          [bookmark: 1995.E2.80.932005:_Internet_and_legal_issues]


          19952005: Internet and legal issues


          In the mid-90s, Microsoft began to expand its product line into computer networking and the World Wide Web. On August 24, 1995, it launched a major online service, MSN (Microsoft Network), as a direct competitor to AOL. MSN became an umbrella service for Microsoft's online services. The company continued to branch out into new markets in 1996, starting with a joint venture with NBC to create a new 24/7 cable news station, MSNBC. Microsoft entered the personal digital assistant (PDA) market in November with Windows CE 1.0, a new built-from-scratch version of their flagship operating system, specifically designed to run on low-memory, low-performance machines, such as handhelds and other small computers. Later in 1997, Internet Explorer 4.0 was released for both Mac OS and Windows, marking the beginning of the takeover of the browser market from rival Netscape. In October, the Justice Department filed a motion in the Federal District Court in which they stated that Microsoft had violated an agreement signed in 1994, and asked the court to stop the bundling of Internet Explorer with Windows.


          The year 1998 was significant in Microsoft's history, with Bill Gates appointing Steve Ballmer as president of Microsoft but remaining as Chair and CEO himself. The company released Windows 98, an update to Windows 95 that incorporated a number of Internet-focused features and support for new types of devices. On April 3, 2000, a judgment was handed down in the case of United States v. Microsoft, calling the company an "abusive monopoly" and forcing the company to split into two separate units. Part of this ruling was later overturned by a federal appeals court, and eventually settled with the U.S. Department of Justice in 2001.


          In 2001, Microsoft released Windows XP, the first version that encompassed the features of both its business and home product lines. XP introduced a new graphical user interface, the first such change since Windows 95. Later, with the release of the Xbox Microsoft entered the multi-billion-dollar game console market dominated by Sony and Nintendo. Microsoft encountered more turmoil in March 2004 when antitrust legal action was brought against it by the European Union for abusing its market dominance (see European Union Microsoft antitrust case), eventually resulting in a judgement to produce new versions of its Windows XP platformcalled Windows XP Home Edition N and Windows XP Professional Nthat did not include its Windows Media Player.
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          2006present: Vista and other transitions


          In 2006, Bill Gates announced a two year transition period from his role as Chief Software Architect, which would be taken by Ray Ozzie, and planned to remain the company's chairman, head of the Board of Directors and act as an adviser on key projects. As of December 2007, Windows Vista, released in January 2007, is Microsoft's latest operating system. Microsoft Office 2007 was released at the same time; its " Ribbon" user interface is a significant departure from its predecessors.


          


          Product divisions


          To be more precise in tracking performance of each unit and delegating responsibility, Microsoft reorganized into seven core business groupseach an independent financial entityin April 2002. Later, on September 20, 2005, Microsoft announced a rationalization of its original seven business groups into the three core divisions that exist today: the Windows Client, MSN and Server and Tool groups were merged into the Microsoft Platform Products and Services Division; the Information Worker and Microsoft Business Solutions groups were merged into the Microsoft Business Division; and the Mobile and Embedded Devices and Home and Entertainment groups were merged into the Microsoft Entertainment and Devices Division.


          


          Platform Products and Services Division


          


          This division produces Microsoft's flagship product, the Windows operating system. It has been produced in many versions, including Windows 3.1, Windows 95, Windows 98, Windows 2000, Windows Me, Windows Server 2003, Windows XP and Windows Vista. Almost all IBM compatible personal computers come with Windows preinstalled. The current desktop version of Windows is Windows Vista. The online service MSN, the cable television station MSNBC and the Microsoft online magazine Slate are all part of this division. (Slate was acquired by The Washington Post on December 21, 2004.) At the end of 1997, Microsoft acquired Hotmail, the most popular webmail service, which it rebranded as "MSN Hotmail". In 1999, Microsoft introduced MSN Messenger, an instant messaging client, to compete with the popular AOL Instant Messenger. Along with Windows Vista, MSN Messenger became Windows Live Messenger.


          Microsoft Visual Studio is the company's set of programming tools and compilers. The software product is GUI-oriented and links easily with the Windows APIs, but must be specially configured if used with non-Microsoft libraries. The current version is Visual Studio 2008. The previous version, Visual Studio 2005 was a major improvement over its predecessor, Visual Studio.Net 2003, named after the .NET initiative, a Microsoft marketing initiative covering a number of technologies. Microsoft's definition of .NET continues to evolve. As of 2004, .NET aims to ease the development of Microsoft Windows-based applications that use the Internet, by deploying a new Microsoft communications system, Indigo (now renamed Windows Communication Foundation). This is intended to address some issues previously introduced by Microsoft's DLL design, which made it difficult, even impossible in some situations, to manage, install multiple versions of complex software packages on the same system (see DLL-hell), and provide a more consistent development platform for all Windows applications (see Common Language Infrastructure). In addition, the Company established a set of certification programs to recognize individuals who have expertise in its software and solutions. Similar to offerings from Cisco, Sun Microsystems, Novell, IBM, and Oracle Corporation, these tests are designed to identify a minimal set of proficiencies in a specific role; this includes developers ( "Microsoft Certified Solution Developer"), system/network analysts ( "Microsoft Certified Systems Engineer"), trainers (" Microsoft Certified Trainers") and administrators ( "Microsoft Certified Systems Administrator" and "Microsoft Certified Database Administrator").


          Microsoft offers a suite of server software, entitled Windows Server System. Windows Server 2003, an operating system for network servers, is the core of the Windows Server System line. Another server product, Systems Management Server, is a collection of tools providing remote-control abilities, patch management, software distribution and a hardware/software inventory. Other server products include:


          
            	Microsoft SQL Server, a relational database management system;


            	Microsoft Exchange Server, for certain business-oriented e-mail features;


            	Small Business Server, for messaging and other small business-oriented features; and


            	Microsoft BizTalk Server, for employee integration assistance and other functions.

          


          


          Business Division
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          The Microsoft Business Division produces Microsoft Office, which is the company's line of office software. The software product includes Word (a word processor), Access (a personal relational database application), Excel (a spreadsheet program), Outlook (Windows-only groupware, frequently used with Exchange Server), PowerPoint (presentation software), and Publisher ( desktop publishing software). A number of other products were added later with the release of Office 2003 including Visio, Project, MapPoint, InfoPath and OneNote.


          The division focuses on developing financial and business management software for companies. These products include products formerly produced by the Business Solutions Group, which was created in April 2001 with the acquisition of Great Plains. Subsequently, Navision was acquired to provide a similar entry into the European market, resulting in the planned release of Microsoft Dynamics NAV in 2006. The group markets Axapta and Solomon, catering to similar markets, which is scheduled to be combined with the Navision and Great Plains lines into a common platform called Microsoft Dynamics.


          


          Entertainment and Devices Division
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          Microsoft has attempted to expand the Windows brand into many other markets, with products such as Windows CE for PDAs and its "Windows-powered" Smartphone products. Microsoft initially entered the mobile market through Windows CE for handheld devices, which today has developed into Windows Mobile 6. The focus of the operating system is on devices where the OS may not directly be visible to the end user, in particular, appliances and cars. The company produces MSN TV, formerly WebTV, a television-based Internet appliance. Microsoft used to sell a set-top Digital Video Recorder (DVR) called the UltimateTV, which allowed users to record up to 35 hours of television programming from a direct-to-home satellite television provider DirecTV. This was the main competition in the UK for British Sky Broadcasting's (BSkyB) SKY + service, owned by Rupert Murdoch. UltimateTV has since been discontinued, with DirecTV instead opting to market DVRs from TiVo Inc. before later switching to their own DVR brand.


          Microsoft sells computer games that run on Windows PCs, including titles such as Age of Empires, Halo and the Microsoft Flight Simulator series. It produces a line of reference works that include encyclopedias and atlases, under the name Encarta. Microsoft Zone hosts free premium and retail games where players can compete against each other and in tournaments. Microsoft entered the multi-billion-dollar game console market dominated by Sony and Nintendo in late 2001, with the release of the Xbox. The company develops and publishes its own video games for this console, with the help of its Microsoft Game Studios subsidiary, in addition to third-party Xbox video game publishers such as Electronic Arts and Activision, who pay a license fee to publish games for the system. The Xbox also has a successor in the Xbox 360, released on 2005- 11-22 in North America and other countries. With the Xbox 360, Microsoft hopes to compensate for the losses incurred with the original Xbox. However, Microsoft made some decisions considered controversial in the video gaming community, such as releasing the console with high failure rates, selling two different versions of the system, one without the HDD and providing limited backward compatibility with only particular Xbox titles. . In addition to the Xbox line of products, Microsoft also markets a number of other computing-related hardware products as well, including mice, keyboards, joysticks, and gamepads, along with other game controllers, the production of which is outsourced in most cases. As of 15 November 2007, Microsoft announced the purchase of Musiwave, Openwave's mobile phone music sales business.


          


          Business culture
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          Microsoft has often been described as having a developer-centric business culture. A great deal of time and money is spent each year on recruiting young university-trained software developers and on keeping them in the company. For example, while many software companies often place an entry-level software developer in a cubicle desk within a large office space filled with other cubicles, Microsoft assigns a private or semiprivate closed office to every developer or pair of developers. In addition, key decision makers at every level are either developers or former developers. In a sense, the software developers at Microsoft are considered the "stars" of the company in the same way that the sales staff at IBM are considered the "stars" of their company.


          Within Microsoft the expression "eating our own dog food" is used to describe the policy of using the latest Microsoft products inside the company in an effort to test them in "real-world" situations. Only prerelease and beta versions of products are considered dog food. This is usually shortened to just "dogfood" and is used as noun, verb, and adjective. The company is also known for their hiring process, dubbed the " Microsoft interview", which is notorious for off-the-wall questions such as "Why is a manhole cover round?" and is a process often mimicked in other organizations, although these types of questions are rarer now than they were in the past. For fun, Microsoft also hosts the Microsoft Puzzle Hunt, an annual puzzle hunt (a live puzzle game where teams compete to solve a series of puzzles) held at the Redmond campus.


          As of 2006, Microsoft employees, not including Bill Gates, have given over $2.5 billion dollars to non-profit organizations worldwide, making Microsoft the worldwide top company in per-employee donations. Starting around 2005, a blogger claiming to be an employee of Microsoft, dubbing itself Mini-Microsoft, claims that the company has become a "passionless, process-ridden, lumbering idiot," due in part to ineffective management, and calls for the company to be downsized. In January 2007, the Harris Interactive/The Wall Street Journal Reputation Quotient survey came to the conclusion that Microsoft had the world's best corporate reputation, citing strong financial performance, vision & leadership, workplace environment rankings, and the charitable deeds of the Bill & Melinda Gates Foundation.


          


          User culture


          Technical reference for developers and articles for various Microsoft magazines such as Microsoft Systems Journal (or MSJ) are available through the Microsoft Developer Network, often called MSDN. MSDN also offers subscriptions for companies and individuals, and the more expensive subscriptions usually offer access to pre-release beta versions of Microsoft software. In recent years, Microsoft launched a community site for developers and users, entitled Channel9, which provides many modern features such as a wiki and an Internet forum. Another community site that provides daily videocasts and other services, On10.net, launched on March 3, 2006.


          Most free technical support available through Microsoft is provided through online Usenet newsgroups (in the early days it was also provided on CompuServe). There are several of these newsgroups for nearly every product Microsoft provides, and often they are monitored by Microsoft employees. People who are helpful on the newsgroups can be elected by other peers or Microsoft employees for Microsoft Most Valuable Professional (MVP) status, which entitles people to a sort of special social status, in addition to possibilities for awards and other benefits.


          By 2005, the city of Seattle in the state of Washington had 2,500 users who owned smartphone and desktop computer versions of the JamBayes Traffic Forecasting Service, developed by researchers at Microsoft and the University of Washington. Kleiner Perkins Caufield & Byers, Sequoia Capital, Skymoon Ventures, Crescendo Ventures, ZenShin Capital Partners, Artis Capital, Gold Hill Capital, and several individuals gave Dash USD$45 million for Dash Express which Wired News says "learns from its users". "If a Dash owner is moving 5 miles per hour in a 45 mph zone, Dash servers will realize he's in traffic and warn other Dash drivers to choose faster routes".


          


          Corporate affairs


          


          Corporate structure


          The company is run by a Board of Directors consisting of ten people, made up of mostly company outsiders (as is customary for publicly traded companies). Current members of the board of directors are: Steve Ballmer, James Cash, Jr., Dina Dublon, Bill Gates, Raymond Gilmartin, Reed Hastings, David Marquardt, Charles Noski, Helmut Panke, and Jon Shirley. The ten board members are elected every year at the annual shareholders' meeting, and those who do not get a majority of votes must submit a resignation to the board, which will subsequently choose whether or not to accept the resignation. There are five committees within the board which oversee more specific matters. These committees include the Audit Committee, which handles accounting issues with the company including auditing and reporting; the Compensation Committee, which approves compensation for the CEO and other employees of the company; the Finance Committee, which handles financial matters such as proposing mergers and acquisitions; the Governance and Nominating Committee, which handles various corporate matters including nomination of the board; and the Antitrust Compliance Committee, which attempts to prevent company practices from violating antitrust laws.


          There are several other aspects to the corporate structure of Microsoft. For worldwide matters there is the Executive Team, made up of sixteen company officers across the globe, which is charged with various duties including making sure employees understand Microsoft's culture of business. The sixteen officers of the Executive Team include the Chairman and Chief Software Architect, the CEO, the General Counsel and Secretary, the CFO, senior and group vice presidents from the business units, the CEO of the Europe, the Middle East and Africa regions; and the heads of Worldwide Sales, Marketing and Services; Human Resources; and Corporate Marketing. In addition to the Executive Team there is also the Corporate Staff Council, which handles all major staff functions of the company, including approving corporate policies. The Corporate Staff Council is made up of employees from the Law and Corporate Affairs, Finance, Human Resources, Corporate Marketing, and Advanced Strategy and Policy groups at Microsoft. Other Executive Officers include the Presidents and Vice Presidents of the various product divisions, leaders of the marketing section, and the CTO, among others.


          


          Stock


          When the company debuted its IPO in March 13, 1986, the stock price was US $21. By the close of the first trading day, the stock had closed at twenty-eight dollars, equivalent to 9.7 cents when adjusted for the company's first nine splits. The initial close and ensuing rise in subsequent years made several Microsoft employees millions. The stock price peaked in 1999 at around US $119 (US $60.928 adjusting for splits). While the company has had nine stock splits, the first of which was in September 18, 1987, the company did not start offering a dividend until January 16, 2003. The dividend for the 2003 fiscal year was eight cents per share, followed by a dividend of sixteen cents per share the subsequent year. The company switched from yearly to quarterly dividends in 2005, for eight cents a share per quarter with a special one-time payout of three dollars per share for the second quarter of the fiscal year.


          Around 2003 the stock price began a slow descent. Despite the company's ninth split on February 2, 2003 and subsequent increases in dividend payouts, the price of Microsoft's stock continued to fall for the next several years.


          


          Diversity


          In 2005, Microsoft received a 100% rating in the Corporate Equality Index from the Human Rights Campaign, a ranking of companies by how progressive the organization deems their policies concerning LGBT ( lesbian, gay, bisexual and transsexual) employees. Partly through the work of the Gay and Lesbian Employees at Microsoft (GLEAM) group, Microsoft added gender expression to its anti-discrimination policies in April 2005, and the Human Rights Campaign upgraded Microsoft's Corporate Equality Index from its 86% rating in 2004 to its current 100% rating.


          In April 2005, Microsoft received wide criticism for withdrawing support from Washington state's H.B. 1515 bill that would have extended the state's current anti-discrimination laws to people with alternate sexual orientations. Microsoft was accused of bowing to pressure from local evangelical pastor Ken Hutcherson who met with a senior Microsoft executive and threatened a national boycott of Microsoft's products. Microsoft also revealed they were paying evangelical conservative Ralph Reed's company Century Strategies a $20,000 monthly fee. Over 2,000 employees signed a petition asking Microsoft to reinstate support for the bill. Under harsh criticism from both outside and inside the company's walls, Microsoft decided to support the bill again in May 2005.


          Microsoft hires many foreign workers as well as domestic ones, and is an outspoken opponent of the cap on H1B visas, which allow companies in the United States to employ certain foreign workers. Bill Gates claims the cap on H1B visas make it difficult to hire employees for the company, stating "I'd certainly get rid of the H1B cap."


          


          Logos and slogans


          In 1987, Microsoft adopted its current logo, the so-called "Pacman Logo" designed by Scott Baker. According to the March 1987 Computer Reseller News Magazine, "The new logo, in Helvetica italic typeface, has a slash between the o and s to emphasize the "soft" part of the name and convey motion and speed." Dave Norris, a Microsoft employee, ran an internal joke campaign to save the old logo, which was green, in all uppercase, and featured a fanciful letter O, nicknamed the blibbet, but it was discarded.


          Microsoft's logo with the "Your potential. Our passion." tagline below the main corporate name, is based on the slogan Microsoft had as of 2006. In 2002, the company started using the logo in the United States and eventually started a TV campaign with the slogan, changed from the previous tagline of "Where do you want to go today?."


          


          


          Criticism


          


          Corporate


          Since the 1980s, Microsoft has been the focus of much controversy in the computer industry. Most criticism has been for its business tactics, often described with the motto " embrace, extend and extinguish". Microsoft initially embraces a competing standard or product, then extends it to produce their own incompatible version of the software or standard, which in time extinguishes competition that does not or cannot use Microsoft's new version. These and other tactics have led to various companies and governments filing lawsuits against Microsoft. Microsoft has been called a "velvet sweatshop" in reference to allegations of the company working its employees to the point where it might be bad for their health. The first instance of "velvet sweatshop" in reference to Microsoft originated from a Seattle Times article in 1989, and later became used to describe the company by some of Microsoft's own employees.


          Free software proponents point to the company's joining of the Trusted Computing Platform Alliance (TCPA) as a cause of concern. A group of companies that seek to implement an initiative called Trusted Computing (which is claimed to set out to increase security and privacy in a user's computer), the TCPA is decried by critics as a means to allow software developers to enforce any sort of restriction they wish over their software.


          
            
               Large media corporations, together with computer companies such as Microsoft and Intel, are planning to make your computer obey them instead of you


              
                	Richard Stallman, founder of the Free Software Foundation

              

            

          


          Advocates of free software also take issue with Microsoft's promotion of Digital Rights Management (DRM) and total cost of ownership (TCO) comparisons with its "Get the facts" campaign. Digital Rights Management is a technology that allows content providers to impose restrictions on the methods by which their products are used on consumer hardware; and subsequently, detractors contend that such technology is an infringement on fair use and other rights, especially given that it inhibits legal activities such as re-mixing or reproduction of material for use in slide shows. The "Get the facts" campaign argues that Windows Server has a lower TCO than Linux and lists a variety of studies in order to prove its case. Proponents of Linux unveiled their own study arguing that, contrary to one of Microsoft's claims, Linux has lower management costs than Windows Server. Another study by the Yankee Group claims that upgrading from one version of Windows Server to another costs less than switching from Windows Server to Linux.


          


          Products


          
            	For criticism of Windows Vista, see Criticism of Windows Vista


            	For criticism of Windows XP, see Criticism of Windows XP


            	For criticism of Windows 2000, see the criticism section of the Windows 2000 article


            	For criticism of Windows Me, see the criticism section of the Windows Me article


            	For criticism of Windows 9x, see the criticism section of the Windows 9x article


            	For criticism of Internet Explorer, see Criticism of Internet Explorer


            	For criticism of Microsoft Office, see the criticism section of the Microsoft Office article
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              	Microsoft Windows
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              Screenshot of Windows Vista Ultimate (Build 6000).
            


            
              	Company/ developer

              	Microsoft Corporation
            


            
              	OS family

              	MS-DOS/ 9x-based, Windows CE, Windows NT
            


            
              	Source model

              	Closed source / Shared source
            


            
              	Stable release

              	
                Client:


                ( February 4, 2008)

                Server:

                ( February 27, 2008) [ +/-]

              
            


            
              	Preview release

              	( April 20, 2008) [ +/-]
            


            
              	License

              	MS- EULA
            


            
              	Working state

              	Publicly released
            


            
              	Website

              	microsoft.com/windows
            

          


          Microsoft Windows is a series of software operating systems produced by Microsoft. Microsoft first introduced an operating environment named Windows in November 1985 as an add-on to MS-DOS in response to the growing interest in graphical user interfaces (GUIs). Microsoft Windows came to dominate the world's personal computer market, overtaking Mac OS, which had been introduced previously. At the 2004 IDC Directions conference, it was stated that Windows had approximately 90% of the client operating system market. The most recent client version of Windows is Windows Vista; the current server version is Windows Server 2008.


          


          Versions


          


          The term Windows collectively describes any or all of several generations of Microsoft (MS) operating system (OS) products. These products are generally categorized as follows:


          [bookmark: 16-bit_operating_environments]


          16-bit operating environments


          The early versions of Windows were often thought of as just graphical user interfaces, mostly because they ran on top of MS-DOS and used it for file system services. However, even the earliest 16-bit Windows versions already assumed many typical operating system functions, notably, having their own executable file format and providing their own device drivers (timer, graphics, printer, mouse, keyboard and sound) for applications. Unlike MS-DOS, Windows allowed users to execute multiple graphical applications at the same time, through cooperative multitasking. Finally, Windows implemented an elaborate, segment-based, software virtual memory scheme, which allowed it to run applications larger than available memory: code segments and resources were swapped in and thrown away when memory became scarce, and data segments moved in memory when a given application had relinquished processor control, typically waiting for user input. 16-bit Windows versions include Windows 1.0 (1985), Windows 2.0 (1987) and its close relatives, Windows/286-Windows/386.


          
            
              Windows OS market share
            

            
              	Source

              	Hitslink

              	Awio

              	XiTi

              	OneStat
            


            
              	Date

              	June 2008

              	June 2008

              	Apr 2008

              	Mar 2008
            


            
              	All versions

              	90.89%

              	-

              	94.45%

              	95.94%
            


            
              	Windows XP

              	71.20%

              	77.89%

              	75.16%

              	78.93%
            


            
              	Windows Vista

              	16.14%

              	8.06%

              	15.81%

              	13.24%
            


            
              	Windows 2000

              	2.11%

              	3.03%

              	1.76%

              	2.82%
            


            
              	Windows 98

              	0.43%

              	0.93%

              	0.48%

              	0.58%
            


            
              	Windows 2003

              	-

              	0.74%

              	0.49%

              	-
            


            
              	Windows NT

              	0.69%

              	0.05%

              	0.05%

              	-
            


            
              	Windows ME

              	0.25%

              	0.35%

              	0.20%

              	0.31%
            


            
              	Windows CE

              	0.06%

              	-

              	0.02%

              	-
            


            
              	Windows 95

              	0.01%

              	-

              	0.01%

              	-
            


            
              	Windows other

              	-

              	-

              	0.47%

              	-
            

          


          


          Hybrid 16/32-bit operating environments


          Windows/386 introduced a 32-bit protected mode kernel and virtual machine monitor. For the duration of a Windows session, it created one or more virtual 8086 environments and provided device virtualization for the video card, keyboard, mouse, timer and interrupt controller inside each of them. The user-visible consequence was that it became possible to preemptively multitask multiple MS-DOS environments in separate windows, although graphical MS-DOS applications required full screen mode. Also, Windows applications were multi-tasked cooperatively inside one such virtual 8086 environment.


          Windows 3.0 (1990) and Windows 3.1 (1992) improved the design, mostly because of virtual memory and loadable virtual device drivers ( VxDs) which allowed them to share arbitrary devices between multitasked DOS windows. Also, Windows applications could now run in protected mode (when Windows was running in Standard or 386 Enhanced Mode), which gave them access to several megabytes of memory and removed the obligation to participate in the software virtual memory scheme. They still ran inside the same address space, where the segmented memory provided a degree of protection, and multi-tasked cooperatively. For Windows 3.0, Microsoft also rewrote critical operations from C into assembly, making this release faster and less memory-hungry than its predecessors.


          


          Hybrid 16/32-bit operating systems


          With the introduction of the 32-bit Windows for Workgroups 3.11, Windows was able to stop relying on DOS for file management. Leveraging this, Windows 95 introduced Long File Names, reducing the 8.3 filename DOS environment to the role of a boot loader. MS-DOS was now bundled with Windows; this notably made it (partially) aware of long file names when its utilities were run from within Windows. The most important novelty was the possibility of running 32-bit multi-threaded preemptively multitasked graphical programs. However, the necessity of keeping compatibility with 16-bit programs meant the GUI components were still 16-bit only and not fully reentrant, which resulted in reduced performance and stability.


          There were three releases of Windows 95 (the first in 1995, then subsequent bug-fix versions in 1996 and 1997, only released to OEMs, which added extra features such as FAT32 and primitive USB support). Microsoft's next OS was Windows 98; there were two versions of this (the first in 1998 and the second, named "Windows 98 Second Edition", in 1999). In 2000, Microsoft released Windows Me (Me standing for Millennium Edition), which used the same core as Windows 98 but adopted some aspects of Windows 2000 and removed the option boot into DOS mode. It also added a new feature called System Restore, allowing the user to set the computer's settings back to an earlier date.


          [bookmark: 32-bit_operating_systems]


          32-bit operating systems


          The NT family of Windows systems was fashioned and marketed for higher reliability business use, and was unencumbered by any Microsoft DOS patrimony. The first release was Windows NT 3.1 (1993, numbered "3.1" to match the Windows version and to one-up OS/2 2.1, IBM's flagship OS co-developed by Microsoft and was Windows NT's main competitor at the time), which was followed by NT 3.5 (1994), NT 3.51 (1995), NT 4.0 (1996), and Windows 2000 (essentially NT 5.0). NT 4.0 was the first in this line to implement the "Windows 95" user interface (and the first to include Windows 95's built-in 32-bit runtimes). Microsoft then moved to combine their consumer and business operating systems. Windows XP, coming in both home and professional versions (and later niche market versions for tablet PCs and media centers) improved stability, user experience and backwards compatibility. Then, Windows Server 2003 brought Windows Server up to date with Windows XP. Since then, a new version, Windows Vista was released and Windows Server 2008, released on February 27, 2008, brings Windows Server up to date with Windows Vista.


          Windows CE, Microsoft's offering in the mobile and embedded markets, is also a true 32-bit operating system that offers various services for all sub-operating workstations.


          [bookmark: 64-bit_operating_systems]


          64-bit operating systems


          Windows NT included support for several different platforms before the x86-based personal computer became dominant in the professional world. Versions of NT from 3.1 to 4.0 variously supported PowerPC, DEC Alpha and MIPS R4000, some of which were 64-bit processors, although the operating system treated them as 32-bit processors.


          With the introduction of the Intel Itanium architecture, which is referred to as IA-64, Microsoft released new versions of Windows to support it. Itanium versions of Windows XP and Windows Server 2003 were released at the same time as their mainstream x86 (32-bit) counterparts. On April 25, 2005, Microsoft released Windows XP Professional x64 Edition and x64 versions of Windows Server 2003 to support the AMD64/Intel64 (or x64 in Microsoft terminology) architecture. Microsoft dropped support for the Itanium version of Windows XP in 2005. Windows Vista is the first end-user version of Windows that Microsoft has released simultaneously in 32-bit and x64 editions. Windows Vista does not support the Itanium architecture. The modern 64-bit Windows family comprises AMD64/Intel64 versions of Windows Vista, and Windows Server 2003 and Windows Server 2008, in both Itanium and x64 editions.


          


          History


          Microsoft has taken two parallel routes in its operating systems. One route has been for the home user and the other has been for the professional IT user. The dual routes have generally led to home versions having greater multimedia support and less functionality in networking and security, and professional versions having inferior multimedia support and better networking and security.


          The first version of Microsoft Windows, version 1.0, released in November 1985, lacked a degree of functionality and achieved little popularity, and was to compete with Apple's own operating system. Windows 1.0 is not a complete operating system; rather, it extends MS-DOS. Microsoft Windows version 2.0 was released in November, 1987 and was slightly more popular than its predecessor. Windows 2.03 (release date January 1988) had changed the OS from tiled windows to overlapping windows. The result of this change led to Apple Computer filing a suit against Microsoft alleging infringement on Apple's copyrights.


          


          Microsoft Windows version 3.0, released in 1990, was the first Microsoft Windows version to achieve broad commercial success, selling 2 million copies in the first six months. It featured improvements to the user interface and to multitasking capabilities. It received a facelift in Windows 3.1, made generally available on March 1, 1992. Windows 3.1 support ended on December 31, 2001.


          In July 1993, Microsoft released Windows NT based on a new kernel. NT was considered to be the professional OS and was the first Windows version to utilize preemptive multitasking.. Windows NT would later be retooled to also function as a home operating system, with Windows XP.


          On August 24th 1995, Microsoft released Windows 95, a new, and major, consumer version that made further changes to the user interface, and also used preemptive multitasking. Windows 95 was designed to replace not only Windows 3.1, but also Windows for Workgroups, and MS-DOS. It was also the first Windows operating system to use Plug and Play capabilities. The changes Windows 95 brought to the desktop were revolutionary, as opposed to evolutionary, such as those in Windows 98 and Windows Me. Mainstream support for Windows 95 ended on December 31, 2000 and extended support for Windows 95 ended on December 31, 2001.


          The next in the consumer line was Microsoft Windows 98 released on June 25th, 1998. It was substantially criticized for its slowness and for its unreliability compared with Windows 95, but many of its basic problems were later rectified with the release of Windows 98 Second Edition in 1999. Mainstream support for Windows 98 ended on June 30, 2002 and extended support for Windows 98 ended on July 11, 2006.


          As part of its "professional" line, Microsoft released Windows 2000 in February 2000. The consumer version following Windows 98 was Windows Me (Windows Millennium Edition). Released in September 2000, Windows Me implemented a number of new technologies for Microsoft: most notably publicized was " Universal Plug and Play."


          In October 2001, Microsoft released Windows XP, a version built on the Windows NT kernel that also retained the consumer-oriented usability of Windows 95 and its successors. This new version was widely praised in computer magazines. It shipped in two distinct editions, "Home" and "Professional", the former lacking many of the superior security and networking features of the Professional edition. Additionally, the first "Media Centre" edition was released in 2002, with an emphasis on support for DVD and TV functionality including program recording and a remote control. Mainstream support for Windows XP will continue until April 14, 2009 and extended support will continue until April 8, 2014.


          In April 2003, Windows Server 2003 was introduced, replacing the Windows 2000 line of server products with a number of new features and a strong focus on security; this was followed in December 2005 by Windows Server 2003 R2.


          On January 30, 2007 Microsoft released Windows Vista. It contains a number of new features, from a redesigned shell and user interface to significant technical changes, with a particular focus on security features. It is available in a number of different editions, and has been subject to some criticism.


          


          Timeline of releases


          
            
              	Release date

              	Product name

              	Version

              	Notes

              	Last IE
            


            
              	November 1985

              	Windows 1.01

              	1.01

              	Unsupported

              	-
            


            
              	November 1987

              	Windows 2.03

              	2.03

              	Unsupported

              	-
            


            
              	March 1989

              	Windows 2.11

              	2.11

              	Unsupported

              	-
            


            
              	May 1990

              	Windows 3.0

              	3.0

              	Unsupported

              	-
            


            
              	March 1992

              	Windows 3.1x

              	3.1

              	Unsupported

              	5
            


            
              	October 1992

              	Windows For Workgroups 3.1

              	3.1

              	Unsupported

              	5
            


            
              	July 1993

              	Windows NT 3.1

              	NT 3.1

              	Unsupported

              	5
            


            
              	December 1993

              	Windows For Workgroups 3.11

              	3.11

              	Unsupported

              	5
            


            
              	January 1994

              	Windows 3.2 (released in Simplified Chinese only)

              	3.2

              	Unsupported

              	5
            


            
              	September 1994

              	Windows NT 3.5

              	NT 3.5

              	Unsupported

              	5
            


            
              	May 1995

              	Windows NT 3.51

              	NT 3.51

              	Unsupported

              	5
            


            
              	August 1995

              	Windows 95

              	4.0.950

              	Unsupported

              	5
            


            
              	July 1996

              	Windows NT 4.0

              	NT 4.0.1381

              	Unsupported

              	6
            


            
              	June 1998

              	Windows 98

              	4.10.1998

              	Unsupported

              	6
            


            
              	May 1999

              	Windows 98 SE

              	4.10.2222

              	Unsupported

              	6
            


            
              	February 2000

              	Windows 2000

              	NT 5.0.2195

              	Extended Support until July 13, 2010

              	6
            


            
              	September 2000

              	Windows Me

              	4.90.3000

              	Unsupported

              	6
            


            
              	October 2001

              	Windows XP

              	NT 5.1.2600

              	Current for SP2 and SP3 ( RTM and SP1 unsupported).

              	8
            


            
              	March 2003

              	Windows XP 64-bit Edition 2003

              	NT 5.2.3790

              	Unsupported

              	6
            


            
              	April 2003

              	Windows Server 2003

              	NT 5.2.3790

              	Current for SP1, R2, SP2 (RTM unsupported).

              	8
            


            
              	April 2005

              	Windows XP Professional x64 Edition

              	NT 5.2.3790

              	Current

              	8
            


            
              	July 2006

              	Windows Fundamentals for Legacy PCs

              	NT 5.1.2600

              	Current

              	-
            


            
              	November 2006 (volume licensing)

              January 2007 (retail)

              	Windows Vista

              	NT 6.0.6000

              	Current. Version Changed to NT 6.0.6001 with SP1 (February 4th 08)

              	8
            


            
              	July 2007

              	Windows Home Server

              	NT 5.2.4500

              	Current

              	8
            


            
              	February 2008

              	Windows Server 2008

              	NT 6.0.6001

              	Current

              	8
            


            
              	2010 (planned)

              	Windows 7 (codenamed Blackcomb, then Vienna)

              	NT 6.1.6574.1 (M1 beta release)

              	Future release
            

          


          


          Security


          


          Security has been a hot topic with Windows for many years, and even Microsoft itself has been the victim of security breaches. Consumer versions of Windows were originally designed for ease-of-use on a single-user PC without a network connection, and did not have security features built in from the outset. Windows NT and its successors are designed for security (including on a network) and multi-user PCs, but are not designed with Internet security in mind as much since, when it was first developed in the early 1990s, Internet use was less prevalent. These design issues combined with flawed code (such as buffer overflows) and the popularity of Windows means that it is a frequent target of worm and virus writers. In June 2005, Bruce Schneier's Counterpane Internet Security reported that it had seen over 1,000 new viruses and worms in the previous six months.


          Microsoft releases security patches through its Windows Update service approximately once a month (usually the second Tuesday of the month), although critical updates are made available at shorter intervals when necessary. In Windows 2000 (SP3 and later), Windows XP and Windows Server 2003, updates can be automatically downloaded and installed if the user selects to do so. As a result, Service Pack 2 for Windows XP, as well as Service Pack 1 for Windows Server 2003, were installed by users more quickly than it otherwise might have been.


          


          Windows Defender


          


          On 6 January 2005, Microsoft released a beta version of Microsoft AntiSpyware, based upon the previously released Giant AntiSpyware. On 14 February 2006, Microsoft AntiSpyware became Windows Defender with the release of beta 2. Windows Defender is a freeware program designed to protect against spyware and other unwanted software. Windows XP and Windows Server 2003 users who have genuine copies of Microsoft Windows can freely download the program from Microsoft's web site, and Windows Defender ships as part of Windows Vista.


          


          Third-party analysis


          In an article based on a report by Symantec, internetnews.com has described Microsoft Windows as having the "fewest number of patches and the shortest average patch development time of the five operating systems it monitored in the last six months of 2006." And the number of vulnerabilities found in Windows has significantly increased Windows: 12+, Red Hat + Fedora: 2, Mac OS X: 1, HP-UX: 2, Solaris: 1.


          A study conducted by Kevin Mitnick and marketing communications firm Avantgarde in 2004 found that an unprotected and unpatched Windows XP system with Service Pack 1 lasted only 4 minutes on the Internet before it was compromised, and an unprotected and also unpatched Windows Server 2003 system was compromised after being connected to the internet for 8 hours. However, it is important to note that this study does not apply to Windows XP systems running the Service Pack 2 update (released in late 2004), which vastly improved the security of Windows XP. The computer that was running Windows XP Service Pack 2 was not compromised. The AOL National Cyber Security Alliance Online Safety Study of October 2004 determined that 80% of Windows users were infected by at least one spyware/ adware product. Much documentation is available describing how to increase the security of Microsoft Windows products. Typical suggestions include deploying Microsoft Windows behind a hardware or software firewall, running anti-virus and anti-spyware software, and installing patches as they become available through Windows Update.


          


          Windows Lifecycle Policy


          Microsoft has stopped releasing updates and hotfixes for many old Windows operating systems, including all versions of Windows 9x and earlier versions of Windows NT. Windows versions prior to XP are no longer supported, with the exception of Windows 2000, which is currently in the Extended Support Period, that will end on July 13, 2010. Windows XP versions prior to SP2 are no longer supported either. Also, support for Windows XP 64-bit Edition ended after the release of the more recent Windows XP Professional x64 Edition. No new updates are created for unsupported versions of Windows.


          


          Emulation software


          Emulation allows the use of some Windows applications without using Microsoft Windows. These include:


          
            	Wine - a free and open source software implementation of the Windows API, allowing one to run many Windows applications on x86-based platforms, including Linux. Wine is technically not an emulator but a "compatibility layer"; while an emulator effectively 'pretends' to be a different CPU, Wine instead makes use of Windows-style APIs to 'simulate' the Windows environment directly.

              
                	CrossOver - A Wine package with licensed fonts. Its developers are regular contributors to Wine, and focus on Wine running officially supported applications.


                	Cedega - TransGaming Technologies' proprietary fork of Wine, designed specifically for running games written for Microsoft Windows under Linux.


                	Darwine - This project intends to port and develop Wine as well as other supporting tools that will allow Darwin and Mac OS X users to run Microsoft Windows applications, and to provide Win32 API compatibility at application source code level.

              

            


            	ReactOS - An open-source OS that is intended to run the same software as Windows, originally designed to imitate Windows NT 4.0, now aiming at Windows XP compatibility. It has been in the development stage since 1996.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Microsoft_Windows"
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          The Middle Ages form the middle period in a traditional schematic division of European history into three "ages": the classical civilization of Antiquity, the Middle Ages and Modern Times. The idea of such a periodisation is attributed to Flavio Biondo, an Italian Renaissance humanist historian.


          The Middle Ages are commonly dated from the fall of the Western Roman Empire (or by some scholars, before that) in the 5th century to the beginning of the Early Modern Period in the 16th century, marked by the rise of nation-states, the division of Christianity in the Reformation, the rise of humanism in the Italian Renaissance, and the beginnings of European overseas expansion which allowed for the Columbian Exchange. There is some variation in the dating of the edges of these periods which is due mainly to differences in specialization and focus of individual scholars. Commonly seen periodization ranges span the years ca.400476 AD ( the sackings of Rome by the Visigoths to the deposing of Romulus Augustus) to ca.14531517 (the Fall of Constantinople to the Protestant reformation begun with Martin Luther's Ninety-Five Theses). Dates are approximate, and are based upon nuanced arguments; for other dating schemes and the reasoning behind them, see "periodisation issues", below.


          The Middle Ages witnessed the first sustained urbanization of northern and western Europe. Modern European states owe their origins to events unfolding in the Middle Ages; present European political boundaries are, in many regards, the result of the military and dynastic achievements in this tumultuous period.


          


          Etymology


          The term "Middle Age" (medium vum) was first coined by Flavio Biondo, an Italian humanist, in the early 15th century. The name is from the Latin medium (middle) and vum (age). The Middle Ages are often referred to as the "medieval period" (sometimes spelled "mediaeval" or "medival"), also from the Latin.


          


          Historiography


          


          Middle Ages in history
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          After the Middle Ages ended, subsequent generations imagined, portrayed and interpreted the Middle Ages in very different ways. Every century has created its own vision of the Middle Ages; the 16th century view of the Middle Ages was entirely different from the 19th century which was different from the 20th century view. The different perceptions of the Middle Ages remain with us today in the form of literature, art, revival styles of architecture, film and popular conception.


          


          Terminology


          Until the Renaissance (and for some time after) the standard scheme of history was to divide history into six ages, inspired by the biblical six days of creation, or four monarchies based on Daniel 2:40. The early Renaissance historians, in their glorification of all things classical, declared two periods in history, that of Ancient times and that of the period referred to as the "Dark Age". In the early 15th century it was believed history had evolved from the Dark Age to a new period with its revival of things classical so some scholars, such as Flavio Biondo, began to write about a middle period between the Ancient and Modern, which became known as the Middle Age. It was not until the late 17th century when German scholar Christoph Cellarius' published Universal History Divided into an Ancient, Medieval, and New Period that the tripartite periodization scheme began to be used more systemically.


          The plural form of the term, Middle Ages, is used in English, Dutch, Russian, Bulgarian and Icelandic while other European languages use the singular form ( Italian medioevo, French le moyen ge, German das Mittelalter Spanish edad media). This difference originates in different Neo-Latin terms used for the Middle Ages before media aetas became the standard term. Some were singular (media aetas, media antiquitas, medium saeculum and media tempestas), others plural (media saecula and media tempora). There seem to be no simple reason why a particular language ended up with the singular or the plural form. The term "mediaeval" (American: medieval) was first contracted from the Latin medium vum, or more precisely "middle epoch", by Enlightenment thinkers as a pejorative descriptor of the Middle Ages.


          The common subdivision into Early, High and Late Middle Ages came into use after World War I. It was caused by the works of Henri Pirenne (in particular the article "Les periodes de l'historie du capitalism" in Academie Royale de Belgique. Bulletin de la Classe des Lettres, 1914) and Johan Huizinga ( The Autumn of the Middle Ages, 1919).


          Dorothy Sayers, a noted scholar in medieval literature as well as a famous writer of detective books, strongly objected to the term. In the foreword to her translation of The Song of Roland, she writes "That new-washed world of clear sun and glittering colour, which we call the Middle Age (as though it were middle-aged), has perhaps a better right than the blown summer of the Renaissance to be called the Age of Re-Birth."


          


          Periodisation issues
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          It is difficult to decide when the Middle Ages ended; in fact, scholars assign different dates in different parts of Europe. Most scholars who work in 15th century Italian history, for instance, consider themselves Renaissance, while anyone working elsewhere in Europe during the early 15th century is considered a mediaevalist. Others choose specific events, such as the Turkish capture of Constantinople or the end of the Anglo-French Hundred Years' War (both 1453), the invention of printing by Johann Gutenberg (around 1455), the fall of Muslim Spain or Christopher Columbus's voyage to America (both 1492), the Protestant Reformation starting 1517, or the Battle of Lepanto (1571) to mark the period's end. In England the change of monarchs which occurred on 22 August 1485 at the Battle of Bosworth is often considered to mark the end of the period, Richard III representing the old mediaeval world and the Tudors, a new royal house and a new historical period.


          Similar differences are now emerging in connection with the start of the period. Traditionally, the Middle Ages is said to have begun when the West Roman Empire formally ceased to exist in 476. However, that date is not important in itself, since the West Roman Empire had been very weak for some time, while Roman culture was to survive at least in Italy for yet a few decades or more. Today, some date the beginning of the Middle Ages to the division and Christianisation of the Roman Empire (4th century); others, like Henri Pirenne, see the period to the rise of Islam (7th century) as "late Classical". Another argument for a late beginning to the Middle Ages was presented by Peter Brown. Brown championed the idea of Late Antiquity, a period that was culturally distinct from both the preceding Empire and from the rest of the Middle Ages. Browns argument rests less on the economic changes within the Mediterranean than on social and religious change within the Empire between 300 and 750. To Brown, the slow collapse of the Empire allowed a period of great creativity and expressiveness in which Christianity flourished and became institutionalized.


          The Middle Ages in Western Europe are often subdivided into three intervals. This includes an early period (sometimes called the "Dark Ages", at least from the fifth to eighth centuries) of shifting polities, a relatively low level of economic activity and successful incursions by non-Christian peoples (Slavs, Arabs, Scandinavians, Magyars). The middle period (the High Middle Ages) follows, a time of developed institutions of lordship and vassalage, castle-building and mounted warfare, and reviving urban and commercial life. The last span is a later period of growing royal power, the rise of commercial interests, and weakening customary ties of dependence, especially after the 14th century plague.


          In the history of Scandinavia, the Middle Ages followed prehistory during the 11th century, as the rulers converted to Christianity, and substantial written records appeared.


          


          Geographic issues


          While the term "medieval period", often used synonymously with "Middle Ages", is usually used to describe a period of European history, some 20th century historians have described non-European countries as "medieval" when those countries show characteristics of " feudal" organization. The pre-Westernisation period in the history of Japan, and the pre-colonial period in developed parts of sub-Saharan Africa, are also sometimes termed "medieval." These terms have fallen out of favour, as modern historians are reluctant to try to fit the history of other regions to the European model.


          


          Origins: The later Roman Empire
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          The Roman empire reached its greatest territorial extent during the 2nd century. The following two centuries witnessed the slow decline of Roman control over its outlying territories. The Emperor Diocletian split the empire into separately administered eastern and western halves in 285. The division between east and west was encouraged by Constantine, who refounded the city of Byzantium as the new capital, Constantinople, in 330.


          Military expenses increased steadily during the 4th century, even as Romes neighbours became restless and increasingly powerful. Tribes who previously had contact with the Romans as trading partners, rivals, or mercenaries had sought entrance to the empire and access to its wealth throughout the 4th century. Diocletians reforms had created a strong governmental bureaucracy, reformed taxation, and strengthened the army. These changes bought the Empire time, but these reforms demanded money. Romes declining revenue left it dangerously dependent on tax revenue. Future setbacks forced Rome to pour ever more wealth into its armies, spreading the empires wealth thinly into its border regions. In periods of expansion, this would not be a critical problem. The defeat in 378 at the Battle of Adrianople, however, destroyed much of the Roman army, leaving the western empire undefended. Without a strong army in the west, and with no promise of salvation coming from the emperor in Constantinople, the western Empire sought compromise.


          Known in traditional historiography collectively as the barbarian invasions, the Migration Period, or the Vlkerwanderung ("wandering of the peoples") specifically by German historians, this migration of peoples was a complicated and gradual process. Some early historians have given this period the epithet of "Dark Ages". Recent research and archaeology have also revealed complex cultures persisting throughout the period. Some of these "barbarian" tribes rejected the classical culture of Rome, while others admired and aspired to it. Theodoric the Great of the Ostrogoths, as only one example, had been raised in Constantinople and considered himself an heir to its culture, employing erudite Roman ministers like Cassiodorus. Other prominent tribal groups that migrated into Roman territory were the Huns, Bulgars, Avars and Magyars, along with a large number of Germanic, and later Slavic peoples. Some tribes settled in the empires territory with the approval of the Roman senate or emperor. In return for land to farm and, in some regions, the right to collect tax revenues for the state, federated tribes provided military support to the empire. Other incursions were small-scale military invasions of tribal groups assembled to gather plunder. The most famous invasion culminated in the sack of Rome by the Visigoths in 410.


          By the end of the 5th century, Roman institutions were crumbling. The last emperor of the west, Romulus Augustulus, was deposed by the barbarian king Odoacer in 476. The Eastern Roman Empire (conventionally referred to as the "Byzantine Empire" after the fall of its western counterpart) maintained its order by abandoning the west to its fate. Even though Byzantine emperors maintained a claim over the territory, and no barbarian king dared to elevate himself to the position of emperor of the west, Byzantine control over the west could not be sustained. For the next three centuries, the region of the former western empire would be without a legitimate emperor. It was, instead, ruled by kings who enjoyed the support of the largely barbarian armies. Some kings ruled as regents for titular emperors, and some ruled in their own name. Throughout the 5th century, cities throughout the empire declined, receding inside heavily fortified walls. The western empire, particularly, experienced the decay of infrastructure which was not adequately maintained by the central government. Where civic functions and infrastructure such as chariot races, aqueducts, and roads were maintained, the work was frequently done at the expense of city officials and bishops. Augustine of Hippo is an example of a bishop who acted as an able administrator. One scholar, Thomas Cahill, has dubbed Augustine the last of the classical men and the first of medieval men.


          


          Early Middle Ages


          
            [image: The Book of Kells is one of the most famous artworks of the Early Middle Ages. It shows marked contrast to classical Roman art]

            
              The Book of Kells is one of the most famous artworks of the Early Middle Ages. It shows marked contrast to classical Roman art
            

          


          


          Breakdown of Roman society


          The breakdown of Roman society was dramatic. The patchwork of petty rulers was incapable of supporting the depth of civic infrastructure required to maintain libraries, public baths, arenas and major educational institutions. Any new building was on a far smaller scale than before. The social effects of the fracture of the Roman state were manifold. Cities and merchants lost the economic benefits of safe conditions for trade and manufacture, and intellectual development suffered from the loss of a unified cultural and educational milieu of far-ranging connections. As it became unsafe to travel or carry goods over any distance, there was a collapse in trade and manufacture for export. The major industries that depended on long-distance trade, such as large-scale pottery manufacture, vanished almost overnight in places like Britain. Whereas sites like Tintagel in Cornwall (the extreme southwest of modern day England) had managed to obtain supplies of Mediterranean luxury goods well into the 6th century, this connection was now lost.


          Between the 5th and 8th centuries, new peoples and powerful individuals filled the political void left by Roman centralized government. Germanic tribes established regional hegemonies within the former boundaries of the Empire, creating divided, decentralized kingdoms like those of the Ostrogoths in Italy, the Visigoths in Hispania, the Franks and Burgundians in Gaul and western Germany, the Angles and the Saxons in Britain, and the Vandals in North Africa.


          Roman landholders beyond the confines of city walls were also vulnerable to extreme changes, and they could not simply pack up their land and move elsewhere. Some were dispossessed and fled to Byzantine regions, others quickly pledged their allegiances to their new rulers. In areas like Spain and Italy, this often meant little more than acknowledging a new overlord, while Roman forms of law and religion could be maintained. In other areas where there was a greater weight of population movement, it might be necessary to adopt new modes of dress, language and custom.


          The Muslim conquests of the 7th and 8th centuries of the Persian Empire, Roman Syria, Roman Egypt, Roman North Africa, Visigothic Spain and Portugal, Sicily and southern Italy eroded the area of the Roman Empire and controlled stategic areas of the Mediterranean Sea. By the end of the 8th century the former Western Roman Empire was decentralized and overwhelmingly rural.


          


          Church and monasticism
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          The Catholic Church was the major unifying cultural influence, preserving its selection from Latin learning, maintaining the art of writing, and a centralised administration through its network of bishops. Some regions that were populated by Catholics were conquered by Arian rulers, which provoked much tension between Arian kings and the Catholic hierarchy. Clovis I of the Franks is a well-known example of a barbarian king who chose Catholic orthodoxy over Arianism. His conversion marked a turning point for the Frankish tribes of Gaul. Bishops were central to Middle Age society due to the literacy they possessed. As a result, they often played a significant role in governance. However, beyond the core areas of Western Europe there remained many peoples with little or no contact with Christianity or with classical Roman culture. Martial societies such as the Avars and the Vikings were still capable of causing major disruption to the newly emerging societies of Western Europe.


          The Early Middle Ages witnessed the rise of monasticism within the west. Although the impulse to withdraw from society to focus upon a spiritual life is experienced by people of all cultures, the shape of European monasticism was determined by traditions and ideas that originated in the deserts of Egypt and Syria. The style of monasticism that focuses on community experience of the spiritual life, called cenobitism, was pioneered by the saint Pachomius in the 4th century. Monastic ideals spread from Egypt to western Europe in the 5th and 6th centuries through hagiographical literature such as the Life of Saint Anthony. Saint Benedict wrote the definitive Rule for western monasticism during the 6th century, detailing the administrative and spiritual responsibilities of a community of monks led by an abbot. The style of monasticism based upon the Benedictine Rule spread widely rapidly across Europe, replacing small clusters of cenobites. Monks and monasteries had a deep effect upon the religious and political life of the Early Middle Ages, in various cases acting as land trusts for powerful families, centres of propaganda and royal support in newly conquered regions, bases for mission and proselytization. They were the main outposts of education and literacy.


          


          Carolingians
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          A nucleus of power developed in a region of northern Gaul and developed into kingdoms called Austrasia and Neustria. These kingdoms were ruled for three centuries by a dynasty of kings called the Merovingians, after their mythical founder Merovech. The history of the Merovingian kingdoms is one of family politics that frequently erupted into civil warfare between the branches of the family. The legitimacy of the Merovingian throne was granted by a reverence for the bloodline, and even after powerful members of the Austrasian court, the mayors of the palace, took de facto power during the 7th century, the Merovingians were kept as ceremonial figureheads. The Merovingians engaged in trade with northern Europe through Baltic trade routes known to historians as the Northern Arc trade, and they are known to have minted small-denomination silver pennies called sceattae for circulation. Aspects of Merovingian culture could be described as "Romanized", such as the high value placed on Roman coinage as a symbol of rulership and the patronage of monasteries and bishoprics. Some have hypothesized that the Merovingians were in contact with Byzantium. However, the Merovingians also buried the dead of their elite families in grave mounds and traced their lineage to a mythical sea beast called the Quinotaur.


          The 7th century was a tumultuous period of civil wars between Austrasia and Neustria. Such warfare was exploited by the patriarch of a family line, Pippin of Herstal, who curried favour with the Merovingians and had himself installed in the office of Mayor of the Palace at the service of the King. From this position of great influence, Pippin accrued wealth and supporters. Later members of his family line inherited the office, acting as advisors and regents. The dynasty took a new direction in 732, when Charles Martel won the Battle of Tours, halting the advance of Muslim armies across the Pyrenees.
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          The Carolingian dynasty, as the successors to Charles Martel are known, officially took the reins of the kingdoms of Austrasia and Neustria in a coup of 753 led by Pippin III. A contemporary chronicle claims that Pippin sought, and gained, authority for this coup from the Pope. Pippin's successful coup was reinforced with propaganda that portrayed the Merovingians as inept or cruel rulers and exalted the accomplishments of Charles Martel and circulated stories of the family's great piety. At the time of his death in 783, Pippin left his kingdoms in the hands of his two sons, Charles and Carloman. When Carloman died of natural causes, Charles blocked the succession of Carloman's minor son and installed himself as the king of the united Austrasia and Neustria. This Charles, known to his contemporaries as Charles the Great or Charlemagne, embarked in 774 upon a program of systematic expansion that would unify a large portion of Europe. In the wars that lasted just beyond 800, he rewarded loyal allies with war booty and command over parcels of land. Much of the nobility of the High Middle Ages was to claim its roots in the Carolingian nobility that was generated during this period of expansion.


          The Imperial Coronation of Charlemagne on Christmas day of 800 is frequently regarded as a turning-point in mediaeval history, because it filled a power vacancy that had existed since 476. It also marks a change in Charlemagne's leadership, which assumed a more imperial character and tackled difficult aspects of controlling a mediaeval empire. He established a system of diplomats who possessed imperial authority, the missi, who in theory provided access to imperial justice in the farthest corners of the empire. He also sought to reform the Church in his domains, pushing for uniformity in liturgy and material culture.


          


          Carolingian Renaissance


          Charlemagne's court in Aachen was the centre of a cultural revival that is sometimes referred to as the " Carolingian Renaissance". This period witnessed an increase of literacy, developments in the arts, architecture, jurisprudence, as well as liturgical and scriptural studies. The English monk Alcuin was invited to Aachen, and brought with him the precise classical Latin education that was available in the monasteries of Northumbria. The return of this Latin proficiency to the kingdom of the Franks is regarded as an important step in the development of mediaeval Latin. Charlemagne's chancery made use of a type of script currently known as Carolingian minuscule, providing a common writing style that allowed for communication across most of Europe. After the decline of the Carolingian dynasty, the rise of the Saxon Dynasty in Germany was accompanied by the Ottonian Renaissance.


          


          Breakup of the Carolingian empire
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          While Charlemagne continued the Frankish tradition of dividing the regnum (kingdom) between all his heirs (at least those of age), the assumption of the imperium (imperial title) supplied a unifying force not available previously. Charlemagne was succeeded by his only legitimate son of adult age at his death, Louis the Pious.


          Louis's long reign of 26 years was marked by numerous divisions of the empire among his sons and, after 829, numerous civil wars between various alliances of father and sons against other sons in an effort to determine a just division by battle. The final division was made at Crmieux in 838. The Emperor Louis recognised his eldest son Lothair I as emperor and confirmed him in the Regnum Italicum (Italy). He divided the rest of the empire between Lothair and Charles the Bald, his youngest son, giving Lothair the opportunity to choose his half. He chose East Francia, which comprised the empire on both banks of the Rhine and eastwards, leaving Charles West Francia, which comprised the empire to the west of the Rhineland and the Alps. Louis the German, the middle child, who had been rebellious to the last, was allowed to keep his subregnum of Bavaria under the suzerainty of his elder brother. The division was not undisputed. Pepin II of Aquitaine, the emperor's grandson, rebelled in a contest for Aquitaine while Louis the German tried to annex all of East Francia. In two final campaigns, the emperor defeated both his rebellious descendants and vindicated the division of Crmieux before dying in 840.


          A three-year civil war followed his death. At the end of the conflict, Louis the German was in control of East Francia and Lothair was confined to Italy. By the Treaty of Verdun (843), a kingdom of Middle Francia was created for Lothair in the Low Countries and Burgundy and his imperial title was recognised. East Francia would eventually morph into the Kingdom of Germany and West Francia into the Kingdom of France, around both of which the history of Western Europe can largely be described as a contest for control of the middle kingdom. Charlemagne's grandsons and great-grandsons divided their kingdoms between their sons until all of the various regna and the imperial title fell into the hands of Charles the Fat by 884. He was deposed in 887 and died in 888, to be replaced in all his kingdoms but two (Lotharingia and East Francia) by non-Carolingian "petty kings". The Carolingian Empire was destroyed, though the imperial tradition would eventually give rise to the Holy Roman Empire in 962.


          The breakup of the Carolingian Empire was accompanied by the invasions, migrations, and raids of external foes as not seen since the Migration Period. The Atlantic and northern shores were harassed by the Vikings, who forced Charles the Bald to issue the Edict of Pistres against them and who besieged Paris in 885886. The eastern frontiers, especially Germany and Italy, were under constant Magyar assault until their great defeat at the Battle of the Lechfeld in 955. The Saracens also managed to establish bases at Garigliano and Fraxinetum and to conquer the islands of Corsica, Sardinia, and Sicily, and their pirates raided the Mediterranean coasts, as did the Vikings. The Christianisation of the pagan Vikings provided an end to that threat.


          


          Art and architecture
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          Few large stone buildings were attempted between the Constantinian basilicas of the 4th century, and the 8th century. At this time the establishment of churches and monasteries, and a comparative political stability brought about the development of a form of stone architecture loosely based upon Roman forms and hence later named Romanesque. Where available, Roman brick and stone buildings were heavily robbed for their materials. From the fairly tentative beginnings known as the First Romanesque, the style flourished and spread across Europe in a remarkably homogeneous form. The features are massive stone walls, openings topped by semi-circular arches, small windows and, particularly in France, arched stone vaults.


          In the decorative arts, Celtic and Germanic barbarian forms were absorbed into Christian art, although the central impulse remained Roman and Byzantine. High quality jewellery and religious imagery were produced throughout Western Europe, Charlemagne and other monarchs provided patronage for religious artworks such as reliquaries and books. Some of the principal artworks of the age were the fabulous Illuminated manuscripts produced by monks on vellum, using gold, silver and precious pigments to illustrate biblical narratives. Early examples include the Book of Kells and many Carolingian and Ottonian Frankish manuscripts.


          


          High Middle Ages


          The High Middle Ages were characterized by the urbanization of Europe, military expansion, and intellectual revival that historians identify between the 11th century and the end of the 13th century. This revival was aided by the conversion of the raiding Scandinavians and Magyars to Christianity, as well as the assertion of power by castellans to fill the power vacuum left by the Carolingian decline. The High Middle Ages saw an explosion in population. This population flowed into towns, sought conquests abroad, or cleared land for cultivation. The cities of antiquity had been clustered around the Mediterranean. By 1200 the growing urban centres were in the centre of the continent, connected by roads or rivers. By the end of this period Paris might have had as many as 200,000 inhabitants. In central and northern Italy and in Flanders the rise of towns that were self-governing to some degree within their territories stimulated the economy and created an environment for new types of religious and trade associations. Trading cities on the shores of the Baltic entered into agreements known as the Hanseatic League, and Italian city-states such as Venice, Genoa, and Pisa expanded their trade throughout the Mediterranean. This period marks a formative one in the history of the western state as we know it, for kings in France, England, and Spain consolidated their power during this time period, setting up lasting institutions to help them govern. The Papacy, which had long since created an ideology of independence from the secular kings, first asserted its claims to temporal authority over the entire Christian world. The entity that historians call the Papal Monarchy reached its apogee in the early 13th century under the pontificate of Innocent III. Northern Crusades and the advance of Christian kingdoms and military orders into previously pagan regions in the Baltic and Finnic northeast brought the forced assimilation of numerous native peoples to the European entity. With the brief exception of the Kipchak and Mongol invasions, major barbarian incursions ceased.


          


          Crusades
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          The Crusades were armed pilgrimages intended to liberate Jerusalem from Muslim control. Jerusalem was part of the Muslim possessions won during a rapid military expansion in the 7th century through the Near East, Northern Africa, and Anatolia (in modern Turkey). The first Crusade was preached by Pope Urban II at the Council of Clermont in 1095 in response to a request from the Byzantine emperor Alexios I Komnenos for aid against further advancement. Urban promised indulgence to any Christian who took the Crusader vow and set off for Jerusalem. The resulting fervour that swept through Europe mobilized tens of thousands of people from all levels of society, and resulted in the capture of Jerusalem in 1099 as well as other regions. The movement found its primary support in the Franks; it is by no coincidence that the Arabs referred to Crusaders generically as "Franj". Although they were minorities within this region, the Crusaders tried to consolidate their conquests, as a number of Crusader states  the Kingdom of Jerusalem, as well as the County of Edessa, the Principality of Antioch, and the County of Tripoli (collectively Outremer). During the 12th century and 13th century there were a series of conflicts between these states and surrounding Islamic ones. Crusades were essentially resupply missions for these embattled kingdoms. Military orders such as the Knights Templar and the Knights Hospitaller were formed to play an integral role in this support.


          By the end of the Middle Ages the Christian Crusaders had captured all the Islamic territories in modern Spain, Portugal and Southern Italy. Meanwhile, Islamic counter attacks had retaken all the Crusader possessions on the Asian mainland, leaving a de facto boundary between Islam and western Christianity that continued until modern times.


          Substantial areas of northern Europe also remained outside Christian influence until the 12th century or later; these areas also became crusading venues during the expansionist High Middle Ages. Throughout this period the Byzantine Empire was in decline, having peaked in influence during the High Middle Ages. Beginning with the Battle of Manzikert in 1071, the empire underwent a cycle of decline and renewal, including the sacking of Constantinople by the Fourth Crusade in 1204. Despite another short upswing following the recapture of Constantinople in 1261, the empire continued to deteriorate.


          


          Science and technology
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          During the early Middle Ages and the Islamic Golden Age, Islamic philosophy, science, and technology were more advanced than in Western Europe. Islamic scholars both preserved and built upon earlier Ancient Greek and Roman traditions and also added their own inventions and innovations. Islamic al-Andalus passed much of this on to Europe (see Islamic contributions to Medieval Europe). The replacement of Roman numerals with the decimal positional number system and the invention of algebra allowed more advanced mathematics. Another consequence was that the Latin-speaking world regained access to lost classical literature and philosophy. Latin translations of the 12th century fed a passion for Aristotelian philosophy and Islamic science that is frequently referred to as the Renaissance of the 12th century. Meanwhile, trade grew throughout Europe as the dangers of travel were reduced, and steady economic growth resumed. Cathedral schools and monasteries ceased to be the sole sources of education in the 11th century when universities were established in major European cities. Literacy became available to a wider class of people, and there were major advances in art, sculpture, music and architecture. Large cathedrals were built across Europe, first in the Romanesque, and later in the more decorative Gothic style.


          During the 12th and 13th century in Europe there was a radical change in the rate of new inventions, innovations in the ways of managing traditional means of production, and economic growth. The period saw major technological advances, including the invention of cannon, spectacles, and artesian wells; and the cross-cultural introduction of gunpowder, silk, the compass, and the astrolabe from the east. There were also great improvements to ships and the clock. The latter advances made possible the dawn of the Age of Exploration. At the same time huge numbers of Greek and Arabic works on medicine and the sciences were translated and distributed throughout Europe. Aristotle especially became very important, his rational and logical approach to knowledge influencing the scholars at the newly forming universities which were absorbing and disseminating the new knowledge during the 12th Century Renaissance.


          


          Religious and social change


          Monastic reform became an important issue during the 11th century, when elites began to worry that monks were not adhering to their Rules with the discipline that was required for a good religious life. During this time, it was believed that monks were performing a very practical task by sending their prayers to God and inducing Him to make the world a better place for the virtuous. The time invested in this activity would be wasted, however, if the monks were not virtuous. The monastery of Cluny, founded in the Mcon in 909, was founded as part of a larger movement of monastic reform in response to this fear. It was a reformed monastery that quickly established a reputation for austerity and rigour. Cluny sought to maintain the high quality of spiritual life by electing its own abbot from within the cloister, and maintained an economic and political independence from local lords by placing itself under the protection of the Pope. Cluny provided a popular solution to the problem of bad monastic codes, and in the 11th century its abbots were frequently called to participate in imperial politics as well as reform monasteries in France and Italy.


          
            [image: St Francis of Assisi, depicted by Bonaventura in 1235, brought about reform in the church]

            
              St Francis of Assisi, depicted by Bonaventura in 1235, brought about reform in the church
            

          


          Monastic reform inspired change in the secular church, as well. The ideals that it was based upon were brought to the papacy by Pope Leo IX on his election in 1049, providing the ideology of clerical independence that fuelled the Investiture Controversy in the late 11th century. The Investiture Controversy involved Pope Gregory VII and Henry IV, Holy Roman Emperor, who initially clashed over a specific bishop's appointment and turned into a battle over the ideas of investiture, clerical marriage, and simony. The Emperor, as a Christian ruler, saw the protection of the Church as one of his great rights and responsibilities. The Papacy, however, had begun insisting on its independence from secular lords. The open warfare ended with Henry IV's occupation of Rome in 1085, and the death of the Pope several months later, but the issues themselves remained unresolved even after the compromise of 1122 known as the Concordat of Worms. The conflict represents a significant stage in the creation of a papal monarchy separate from lay authorities. It also had the permanent consequence of empowering German princes at the expense of the German emperors.


          The High Middle Ages was a period of great religious movements. The Crusades, which have already been mentioned, have an undeniable religious aspect. Monastic reform was similarly a religious movement effected by monks and elites. Other groups sought to participate in new forms of religious life. Landed elites financed the construction of new parish churches in the European countryside, which increased the Church's impact upon the daily lives of peasants. Cathedral canons adopted monastic rules, groups of peasants and laypeople abandoned their possessions to live like the Apostles, and people formulated ideas about their religion that were deemed heretical. Although the success of the 12th century papacy in fashioning a Church that progressively affected the daily lives of everyday people cannot be denied, there are still indicators that the tail could wag the dog. The new religious groups called the Waldensians and the Humiliati were condemned for their refusal to accept a life of cloistered monasticism. In many aspects, however, they were not very different from the Franciscans and the Dominicans, who were approved by the papacy in the early 13th century (the Franciscan and the Dominancan friars developed the popular sermon). The picture that modern historians of the religious life present is one of great religious zeal welling up from the peasantry during the High Middle Ages, with clerical elites striving, only sometimes successfully, to understand and channel this power into familiar paths.


          


          Late Middle Ages
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          The Late Middle Ages were a period initiated by calamities and upheavals. During this time, agriculture was affected by a climate change that has been documented by climate historians, and was felt by contemporaries in the form of periodic famines, including the Great Famine of 1315-1317. The Black Death, a bacterial disease that spread among the malnourished populace like wildfire, killed as much as a third of the population in the mid-14th century, in some regions the toll was as high as one half of the population. Towns were especially hard-hit because of the crowded conditions. Large areas of land were left sparsely inhabited, and in some places fields were left unworked. As a consequence of the sudden decline in available labourers, the price of wages rose as landlords sought to entice workers to their fields. Workers also felt that they had a right to greater earnings, and popular uprisings broke out across Europe. This period of stress, paradoxically, witnessed creative social, economic, and technological responses that laid the groundwork for further great changes in the Early Modern Period. It was also a period when the Catholic Church was increasingly divided against itself. During the time of the Western Schism, the Church was led by as many as three popes at one time. The divisiveness of the Church undermined papal authority, and allowed the formation of national churches. The final fall of The Roman Empire was the Fall of Constantinople to the Ottoman Turks in 1453. It had a great effect upon the European economy and intellectual and religious life.


          


          State resurgence


          The Late Middle Ages also witnessed the rise of strong, royalty-based nation-states, particularly the Kingdom of England, the Kingdom of France, and the Christian kingdoms of the Iberian Peninsula ( Aragon, Castile, Navarre and Portugal).


          The long conflicts of this time, such as the Hundred Years' War fought between England and France, actually strengthened royal control over the kingdoms, even though they were extremely hard on the peasantry. Kings profited from warfare by gaining land.
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          France shows clear signs of a growth in royal power during the 14th century, from the active persecution of heretics and lepers, expulsion of the Jews, and the dissolution of the Knights Templar. In all of these cases, undertaken by Philip IV, the king confiscated land and wealth from these minority groups. The conflict between Philip and Pope Boniface VIII, a conflict which began over Philip's unauthorized taxation of clergy, ended with the violent death of Boniface and the installation of Pope Clement V, a weak, French-controlled pope, in Avignon. This action enhanced French prestige, at the expense of the papacy.


          England, too, began the 14th century with warfare and expansion. Edward I waged war against the Principality of Wales and the Kingdom of Scotland, with mixed success, to assert what he considered his right to the entire island of Great Britain.


          Both the Kings of France and the Kings of England of this period presided over effective states administered by literate bureaucrats and sought baronial consent for their decisions through early versions of parliamentary systems, called the Estates General in France and the Parliament in England. Towns and merchants allied with kings during the 15th century, allowing the kings to distance themselves further from the territorial lords. As a result of the power gained during the 14th and 15th centuries, late medieval kings built truly sovereign states, which were able to impose taxes, declare war, and create and enforce laws, all by the will of the king. Kings encouraged cohesion in their administration by appointing ministers with broad ambitions and a loyalty to the state. By the last half of the 15th century, kings like Henry VII of England and Louis XI of France were able to rule without much baronial interference.


          


          Hundred Years' War
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          The Hundred Years' War was a conflict between France and England, lasting 116 years from 1337 to 1453. It was fought primarily over claims by the English kings to the French throne and was punctuated by several brief and two lengthy periods of peace before it finally ended in the expulsion of the English from France, with the exception of the Calais Pale. Thus, the war was in fact a series of conflicts and is commonly divided into three or four phases: the Edwardian War (1337-1360), the Caroline War (1369-1389), the Lancastrian War (1415-1429), and the slow decline of English fortunes after the appearance of Joan of Arc, (1429-1453). Though primarily a dynastic conflict, the war gave impetus to ideas of both French and English nationality. Militarily, it saw the introduction of new weapons and tactics, which eroded the older system of feudal armies dominated by heavy cavalry. The first standing armies in Western Europe since the time of the Western Roman Empire were introduced for the war, thus changing the role of the peasantry. For all this, as well as for its long duration, it is often viewed as one of the most significant conflicts in the history of mediaeval warfare.


          


          Controversy within the Church


          The troubled 14th century saw both the Avignon Papacy of 13051378, also called the Babylonian Captivity of the Papacy (a reference to the Babylonian Captivity of the Jews), and the so-called Western Schism that lasted from 13781418. The practice of granting papal indulgences, fairly commonplace since the 11th century, was reformulated and explicitly monetized in the 14th century. Indulgences came to be an important source of revenue for the Church, revenue that filtered through parish churches to bishoprics and then to the pope himself. This was viewed by many as a corruption of the Church. In the early years of the 15th century, after a century of turmoil, ecclesiastical officials convened in Constance in 1417 to discuss a resolution to the Schism. Traditionally, councils needed to be called by the Pope, and none of the contenders were willing to call a council and risk being unseated. The act of convening a council without papal approval was justified by the argument that the Church was represented by the whole population of the faithful. The council deposed the warring popes and elected Martin V. The turmoil of the Church, and the perception that it was a corrupted institution, sapped the legitimacy of the papacy within Europe and fostered greater loyalty to regional or national churches. Martin Luther published objections to the Church. Although his disenchantment had long been forming, the denunciation of the Church was precipitated by the arrival of preachers raising money to rebuild the Basilica of Saint Peter in Rome. Luther might have been silenced by the Church, but the death of the Holy Roman Emperor Maximilian I brought the imperial succession to the forefront of concern. Lutherans' split with the Church in 1517, and the subsequent division of Catholicism into Lutheranism, Calvinism, and Anabaptism put a definitive end to the unified Church built during the Middle Ages.


          


          


          Religion


          
            	Church and state in medieval Europe


            	The Crusades


            	Pilgrimage


            	Papacy


            	Medieval Inquisition


            	Heresy (for example, Arian; Cathar; John Wyclif; Hussites)


            	
              Monastic orders

              
                	Benedictines


                	Carthusians


                	Cistercians

              

            


            	Mendicant friars

              
                	Franciscans


                	Dominicans


                	Carmelites


                	Augustinians

              

            


            	Judaism


            	Islam (Western Europe): Al-Andalus; Emirate of Sicily


            	Islam (Eastern Europe): Golden Horde; Crimean Khanate; Sultanate of Rm & Ottoman Empire


            	Reconquista


            	Ottoman wars in Europe
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          The Middle East is a historical and political region of Afro-Eurasia with no clear boundaries. The term "Middle East" was popularized around 1900 in the United Kingdom; it has a loose definition traditionally encompassing countries or regions in Western Asia and parts of North Africa. The corresponding adjective to Middle East is Middle-Eastern and the derived noun is Middle-Easterner.


          The history of the Middle East dates back to ancient times, and throughout its history the Middle East has been a major centre of world affairs. The Middle East is also the geographic origin of three of the worlds major religions - Christianity, Islam and Judaism. The Middle East generally has an arid and hot climate, with several major rivers providing for irrigation to support agriculture in limited areas. Many countries located around the Persian Gulf have large quantities of crude oil. In modern times the Middle East remains a strategically, economically, politically, culturally, and religiously sensitive region.


          


          Etymology
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          The term "Middle East" may have originated in the 1850s in the British India Office, and became more widely known when American naval strategist Alfred Thayer Mahan used the term. During this time the British and Russian Empires were vying for influence in Central Asia, a rivalry which would become known as The Great Game. Mahan realized not only the strategic importance of the region, but also of its centre, the Persian Gulf. He labeled the area surrounding the Persian Gulf as the Middle East, and said that after the Suez Canal, it was the most important passage for Britain to control in order to keep the Russians from advancing towards India. Mahan first used the term in his article "The Persian Gulf and International Relations," published in September 1902 in the National Review, a British journal.


          
            The Middle East, if I may adopt a term which I have not seen, will some day need its Malta, as well as its Gibraltar; it does not follow that either will be in the Persian Gulf. Naval force has the quality of mobility which carries with it the privilege of temporary absences; but it needs to find on every scene of operation established bases of refit, of supply, and in case of disaster, of security. The British Navy should have the facility to concentrate in force if occasion arise, about Aden, India, and the Persian Gulf.

          


          Mahan's article was reprinted in The Times and followed in October by a 20 article series entitled "The Middle Eastern Question," written by Sir Ignatius Valentine Chirol. During this series Sir Ignatius expanded the definition of the "Middle East" to include "those regions of Asia which extend to the borders of India or command the approaches to India." With the series end in 1903, The Times removed quotation marks from subsequent uses of the term.


          Until World War II, it was customary to refer to areas centered around Turkey and the eastern shore of the Mediterranean as the " Near East," while the " Far East" centered on China. The Middle East then meant the area from Mesopotamia to Burma, namely the area between the Near East and the Far East. The sense described in this article evolved during the war, perhaps influenced by the ancient idea of the Mediterranean as the "sea in the middle".


          One widely used definition of the "Middle East" is that of the airline industry, maintained by the IATA standards organization. This definition  as of early 2007  includes Afghanistan, Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Pakistan, Palestinian territories, Oman, Qatar, Saudi Arabia, Sudan, Syrian Arab Republic, United Arab Emirates, and Yemen. This definition is used in world-wide airfare and tax calculations for passengers and cargo.


          


          Criticism and usage


          Many have criticized the term Middle East for what they see as Eurocentrism, because it was originally used by Europeans (although Mahan was American) and reflects the geographical position of the region from a European perspective. It is also criticized due to the fact that the term today is often used to only refer to the Arab world, making the situation more confused.
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          Today the term is used by Europeans and non-Europeans alike, unlike the similar term Mashreq, used exclusively in Arabic-language contexts. The region is only east from the perspective of Europe. To an Indian, it lies to the west; to a Russian, it lies to the south. The description Middle has also led to some confusion over changing definitions. Before the First World War, "Near East" was used in English to refer to the Balkans and the Ottoman Empire, while "Middle East" referred to Iran, Kurdistan, Afghanistan, present-day Pakistan and Central Asia, Turkestan, and the Caucasus. In contrast, "Far East" referred to the countries of East Asia (e.g. China, Japan, Korea, Hong Kong, etc.). Some critics usually advise using an alternative term, such as "Western Asia." The official UN designation of the area is "Western Asia."


          With the disappearance of the Ottoman Empire in 1918, "Near East" largely fell out of common use in English, while "Middle East" came to be applied to the re-emerging countries of the Islamic world. However, the usage of "Near East" was retained by a variety of academic disciplines, including archaeology and ancient history, where it describes an area identical to the term Middle East, which is not used by these disciplines (see Ancient Near East).


          The Eisenhower Doctrine, a 1957 foreign policy of the United States government, was the first to officially use the term Middle East. Secretary of State John Foster Dulles defined the Middle East as "the area lying between and including Libya on the west and Pakistan on the east and Turkey on the North and the Arabian peninsula to the south, plus the Sudan and Ethiopia." In 1958, the State Department explained that the terms " Near East" and "Middle East" were interchangeable, and defined the region as including only Egypt, Syria, Israel, Lebanon, Jordan, Iraq, Saudi Arabia, Kuwait, Bahrain, and Qatar.


          The Associated Press Stylebook says that Near East formerly referred to the farther west countries while Middle East referred to the eastern ones, but that now they are synonymous. It instructs:


          
            Use Middle East unless Near East is used by a source in a story. Mideast is also acceptable, but Middle East is preferred.

          


          At the United Nations, the numerous documents and resolutions about the Middle East are in fact concerned with the Arab-Israeli conflict, in particular the Israeli-Palestinian conflict, and, therefore, with the four states of the Levant. The term Near East is occasionally heard at the UN when referring to this region.


          


          Translations
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          There are terms similar to "Near East" and "Middle East" in other European languages, but since it is a relative description, the meanings depend on the country and are different from the English terms generally. In German the term " Naher Osten" (Near East) is still in common use (nowadays the term "Mittlerer Osten" is more and more common in press texts translated from English sources, albeit having a distinct meaning) and in Russian Ближний Восток or "Blizhniy Vostok", Bulgarian Близкия Изток, Polish Bliski Wschd or Croatian Bliski istok (meaning Near East in all the four Slavic languages) remains as the only appropriate term for the region. However, some languages do have "Middle East" equivalents, such as the French Moyen-Orient and the Italian Medio Oriente..


          Perhaps due to the influence of the Western press, the Arabic equivalent of Middle East, ‫الشرق الأوسط‬ (ash-sharq-l-awsat), has become standard usage in the mainstream Arabic press, comprehending the same meaning as the term Middle East in North American and Western European usage. The Persian equivalent for Middle East is خاورمیانه (Khāvarmiyāneh - Xvarmiyneh in "Unipers").


          


          History
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          The Middle East lies at the juncture of Eurasia and Africa and of the Mediterranean Sea and the Indian Ocean. It is the birthplace and spiritual centre of the Christianity, Islam, Judaism, Yezidi, and in Iran, Mithraism, Zoroastrianism, Manichaeism, and the Bah' Faith. Throughout its history the Middle East has been a major centre of world affairs; a strategically, economically, politically, culturally, and religiously sensitive area.


          The earliest civilizations, Mesopotamia and ancient Egypt, originated in the Fertile Crescent and Nile Valley regions of the ancient Near East, as well as the civilizations of the Levant, Persia, and Arabian Peninsula. The Middle East region was first unified under the Achaemenid Empire followed later by the Macedonian Empire. It would be the Arab Caliphates of the Middle Ages, however, that would first unify the Middle East as a distinct region and create the dominant ethnic identity that persists today. The Seljuk Empire would also later dominate the region..


          The modern Middle East began after World War I, when the Ottoman Empire, which was allied with the defeated Central Powers, was partitioned into a number of separate nations. Other defining events in this transformation included the establishment of Israel in 1948 and the departure of European powers, notably Britain and France. They were supplanted in some part by the rising influence of the United States.


          In the 20th century, the region's significant stocks of crude oil gave it new strategic and economic importance. Mass production of oil began around 1945, with Saudi Arabia, Iran, Kuwait, Iraq, and the United Arab Emirates having large quantities of oil. Estimated oil reserves, especially in Saudi Arabia and Iran, are some of the highest in the world, and the international oil cartel OPEC is dominated by Middle Eastern countries.


          During the Cold War, the Middle East was a theatre of ideological struggle between the two superpowers: the United States and the Soviet Union, as they competed to influence regional allies. Of course, besides the political reasons there was also the "ideological conflict" between the two systems. Moreover, as Louise Fawcett argues, among many important areas of contention, or perhaps more accurately of anxiety, were, first, the desires of the superpowers to gain strategic advantage in the region, second, the fact that the region contained some two thirds of the world's oil reserves in a context where oil was becoming increasingly vital to the economy of the Western world [...] Within this contextual framework, the United States sought to divert the Arab world from Soviet influence. Throughout the 20th and into the 21st century, the region has experienced both periods of relative peace and tolerance and periods of conflict and war. Current issues include the Iraq War, Israeli-Palestinian conflict, and the Iranian nuclear program.


          Territories and regions


          
            	Arabian Peninsula - Saudi Arabia, Kuwait, Qatar, U.A.E., Oman, Yemen and Bahrain


            	Mesopotamia - Iraq


            	Persian Plateau - Iran, Afghanistan and Pakistan


            	Anatolia - Turkey


            	The Levant - Jordan, Lebanon, Syria, Palestinian Authority and Israel


            	Northern Africa - Algeria, Egypt, Libya, Morocco and Tunisia

          


          
            
              	Country, with flag

              	Area

              (km)

              	Population

              	Density

              (per km)

              	Capital

              	GDP (Total)

              	Per capita

              	Currency

              	Government

              	Official languages

              	Coat of Arms
            


            
              	Persian Plateau:
            


            
              	[image: Flag of Iran]Iran

              	1,648,195

              	71,208,000

              	42

              	Tehran

              	$753 billion (2007)

              	$10,600 (2007)

              	Iranian rial

              	Islamic Republic

              	Persian

              	[image: ]
            


            
              	[image: Flag of Afghanistan]Afghanistan

              	647,500

              	31,889,923

              	46

              	Kabul

              	$35 billion (2007)

              	$1,000 (2007)

              	Afghani

              	Islamic Republic

              	Persian, Pashto

              	[image: ]
            


            
              	[image: Flag of Pakistan]Pakistan

              	880,940

              	169,300,000

              	206

              	Islamabad

              	$505 billion (2007)

              	$3,320 (2007)

              	Pakistani Rupee

              	Islamic Republic

              	Urdu

              	[image: ]
            


            
              	Anatolia:
            


            
              	[image: Flag of Turkey]Turkey

              	783,562

              	70,586,256 (2007)

              	91

              	Ankara

              	$888 billion (2007)

              	$12,900 (2007)

              	Turkish new lira

              	Parliamentary Democracy

              	Turkish

              	[image: ]
            


            
              	Mesopotamia:
            


            
              	[image: Flag of Iraq]Iraq

              	437,072

              	24,001,816

              	55

              	Baghdad

              	$102.3 billion (2007)

              	$3,600 (2007)

              	Iraqi dinar

              	Parliamentary Democracy (Developing)

              	Arabic, Kurdish

              	[image: ]
            


            
              	Arabian Peninsula:
            


            
              	[image: Flag of Kuwait]Kuwait

              	17,820

              	3,100,000

              	119

              	Kuwait City

              	$130.1 billion (2007)

              	$39,300 (2007)

              	Kuwaiti dinar

              	Constitutional Hereditary

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Bahrain]Bahrain

              	665

              	656,397

              	987

              	Manama

              	$24.5 billion (2007)

              	$32,100 (2007)

              	Bahraini Dinar

              	Constitutional monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Oman]Oman

              	212,460

              	3,200,000

              	13

              	Muscat

              	$61.6 billion (2007)

              	$24,000 (2007)

              	Omani Rial

              	Absolute monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Qatar]Qatar

              	11,437

              	793,341

              	69

              	Doha

              	$57.7 billion (2007)

              	$80,900 (2007)

              	Qatari Riyal

              	Monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Saudi Arabia]Saudi Arabia

              	1,960,582

              	23,513,330

              	12

              	Riyadh

              	$564.6 billion (2007)

              	$23,200 (2007)

              	Riyal

              	Absolute monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of the United Arab Emirates]United Arab Emirates

              	82,880

              	4,496,000

              	30

              	Abu Dhabi

              	$167.3 billion (2007)

              	$37,300 (2007)

              	UAE dirham

              	Federal Constitutional Monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Yemen]Yemen

              	527,970

              	18,701,257

              	35

              	Sana

              	$52 billion (2007)

              	$2,300 (2007)

              	Yemeni rial

              	Republic

              	Arabic

              	[image: ]
            


            
              	The Levant:
            


            
              	[image: Flag of Israel]Israel

              	20,770

              	7,029,529

              	290

              	Jerusalem1

              	$185.9 billion (2007)

              	$25,800 (2007)

              	Israeli new sheqel

              	Parliamentary democracy

              	Hebrew, Arabic

              	[image: ]
            


            
              	[image: Flag of Jordan]Jordan

              	92,300

              	5,307,470

              	58

              	Amman

              	$28 billion (2007)

              	$4,900 (2007)

              	Jordanian dinar

              	Constitutional monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Lebanon]Lebanon

              	10,452

              	3,677,780

              	354

              	Beirut

              	$42.3 billion (2007)

              	$11,300 (2007)

              	Lebanese lira

              	Republic

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Syria]Syria

              	185,180

              	17,155,814

              	93

              	Damascus

              	$87 billion (2007)

              	$4,500 (2007)

              	Syrian pound

              	Presidential republic

              	Arabic

              	[image: ]
            


            
              	Northern Africa:
            


            
              	[image: Flag of Algeria]Algeria

              	2,381,740

              	33,333,216

              	14

              	Algiers

              	$224.7 billion (2007)

              	$6,500 (2007)

              	Algerian dinar

              	Presidential republic

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Egypt]Egypt

              	1,001,449

              	77,498,000

              	74

              	Cairo

              	$404 billion (2007)

              	$5,500 (2007)

              	Egyptian pound

              	Semi-presidential republic (democracy)

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Libya]Libya

              	1,759,540

              	6,036,914

              	3

              	Tripoli

              	$74.8 billion (2007)

              	$12,300 (2007)

              	Libyan dinar

              	Jamahiriya

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Morocco]Morocco

              	446,550

              	33,757,175

              	70

              	Rabat

              	$125.3 billion (2007)

              	$4,100 (2007)

              	Moroccan dirham

              	Constitutional monarchy

              	Arabic

              	[image: ]
            


            
              	[image: Flag of Tunisia]Tunisia

              	163,610

              	10,102,000

              	62

              	Tunis

              	$77 billion (2007)

              	$7,500 (2007)

              	Tunisian dinar

              	Republic

              	Arabic

              	[image: ]
            


            
              	Eastern Africa:
            


            
              	[image: Flag of Somalia]Somalia

              	637,661

              	9,588,666

              	13

              	Mogadishu

              	$5.26 billion

              	$600

              	Somali shilling

              	Semi-presidential republic

              	Somali, Arabic

              	Image:Somalicoat.jpg
            


            
              	[image: Flag of Sudan]Sudan

              	2,505,813

              	39,379,358

              	14

              	Khartoum

              	$107.8 billion (2007)

              	$2,552 (2007)

              	Sudanese pound

              	Dictatorship (democracy)

              	Arabic

              	[image: ]
            


            
              	Autonomous region: Palestine:
            


            
              	[image: Palestinian flag] Gaza Strip

              	360

              	1,376,289

              	3,823

              	Gaza

              	$5 billion (includes West Bank) (2006)

              	$1,100 (includes West Bank) (2006)

              	Israeli new sheqel

              	Palestinian National Authority Hamas

              	Arabic

              	
            


            
              	[image: Palestinian flag] West Bank

              	5,8602
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          1 Under Israeli law. The UN doesn't recognize Jerusalem as Israel's capital.


          2 Includes the whole of the West Bank, according to the pre-1967 boundaries.


          3 In addition, there are around 400,000 Israeli settlers in the West Bank, of which half are in East-Jerusalem.


          Source:


          
            	The World Factbook, United States Central Intelligence Agency (CIA), 15 July 2008.

          


          


          Demographics


          


          Ethnic groups


          
            [image: Various ethnic and religious types in the Middle East, 19th century]

            
              Various ethnic and religious types in the Middle East, 19th century
            

          


          The Middle East is home to numerous ethnic groups, including Arabs, Turks, Persians, Jews, Armenians, Georgians, Kurds, Assyrians- Syriacs, Azeris, Circassians, Berbers, Somalis, Greeks, Samaritans, Turkmens, Pashtuns, Baluch, Habesha, and Nubians.


          


          Religions


          The Middle East is very diverse when it comes to religions, most of which originated there. Islam in its many forms is by far the largest religion in the Middle East, but other faiths, such as Judaism and Christianity, are also important. There are also important minority religions like Bah', Druze, Yazdanism, Zoroastrianism.


          


          Languages


          Languages of the Middle East span many different families, including Indo-European, Afro-Asiatic, and Altaic.


          Arabic in its numerous varieties and Persian are most widely spoken in the region, with Arabic being the most widely spoken language in the Arab countries. Other languages spoken in the region include Armenian, Syriac (a form of Aramaic), Azeri, Berber languages, Circassian, Persian, Gilaki language and Mazandarani languages, Hebrew in its numerous varieties, Kurdish, Luri, Turkish and other Turkic languages, Urdu, Punjabi, Somali, Greek. In Turkey, Kurdish, Dimli (or Zaza), Azeri, Kabardian, and Gagauz languages are spoken, in addition to the Turkish language. Several modern South Arabian languages are also spoken.


          English is also spoken, especially among the middle and upper class, in countries such as Egypt, Jordan, Israel, Iraq, Pakistan and Kuwait. French is spoken in Algeria, Israel, Lebanon, Morocco, Syria, and Egypt. Urdu is spoken in many Middle Eastern countries, such as Pakistan and Arab states the United Arab Emirates, Israel, and Qatar, which have large numbers of Pakistani immigrants. The largest Romanian-speaking community in the Middle East is found in Israel, where as of 1995 Romanian is spoken by 5% of the population. Romanian is spoken mostly as a secondary language by people from Arab-speaking countries that made their studies in Romania. It is estimated that almost half a million Middle Eastern Arabs studied in Romania during the 1980s. Russian language is also spoken by a large portion of the Israeli population, due to emigration in the late 1990s.


          


          Economy


          Middle Eastern economies range from nations being very poor (such as Gaza and Yemen) to extremely wealthy nations (such as UAE and Saudi Arabia). Overall, as of 2007, according to the CIA World Factbook, all nations in the Middle East are maintaining a positive rate of growth.


          According to the International Monetary Fund's World Economic Outlook Database of April 2008, the three largest Middle Eastern economies in 2007 were Turkey ($ 663,419,000,000), Saudi Arabia ($ 376,029,000,000) and Iran ($ 294,089,000,000) in terms of Nominal GDP; and Turkey ($ 887,964,000,000), Iran ($ 752,967,000,000) and Saudi Arabia ($ 564,561,000,000) in terms of GDP-PPP. When it comes to per capita (PPP) based income, the three highest ranking countries are Qatar ($80,900), Kuwait ($39,300) and the United Arab Emirates ($37,300). The two lowest ranking countries in the Middle East, in terms of per capita income (PPP) are Afghanistan ($1,000) and the autonomous Palestinian Authority of Gaza and the West Bank ($1,100).


          The economic structure of Middle Eastern nations are different in the sense that while some nations are heavily dependent on export of only oil and oil-related products (such as Saudi Arabia, the UAE and Kuwait), others have a highly diverse economic base (such as Turkey and Egypt). Industries of the Middle Eastern region includes oil and oil-related products, agriculture, cotton, cattle, dairy, textiles, leather products, surgical instruments, defence equipment (guns, ammunition, tanks, submarines, fighter jets, UAVs, and missiles). Banking is also an important sector of the economies especially in the case of UAE, and Bahrain. Tourism, with the exception of Turkey and Egypt, remains largely unexplored and is underdeveloped due to the conservative nature of the region as well as the political turmoil in certain regions of the Middle East. In recent years, however, countries such as the UAE, Bahrain, and Jordan have begun experiencing greater number of tourists due to improving tourist facilities and the relaxing of tourism-related policies.


          


          Major economic and financial centers


          


          Unemployment


          Unemployment is notably high in the Middle East and North Africa region, particularly among young people aged 15-29, a demographic representing 30% of the regions total population. The total regional unemployment rate in 2005, according to the International Labor Organization, was 13.2%, and among youth is as high as 25%, up to 37% in Morocco and 73% in Syria..
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          Midnight's Children is a 1981 novel by Salman Rushdie. It centres on the author's native India and was acclaimed as a major milestone in postcolonial literature.


          It won both the 1981 Booker Prize and the James Tait Black Memorial Prize for the same year. The book was later awarded the 'Booker of Bookers' Prize in 1993 as the best novel to be awarded the Booker Prize in its first 25 years. Midnight's Children is also the only Indian novel on Time magazine's list of the 100 best English-language novels since its founding in 1923.


          


          Plot introduction


          Midnight's Children is a loose allegory for events in India both before and, primarily, after the independence and partition of India, which took place at midnight on 15 August 1947. The protagonist and narrator of the story is Saleem Sinai, a telepath with a nasal defect, who is born at the exact moment that India becomes independent. Saleem Sinai's life then parallels the changing fortunes of the country after independence.


          


          Characters in "Midnight's Children"


          
            	Saleem Sinai - The protagonist and narrator, Saleem Sinai is a telepath with an enormous and constantly dripping nose, who is born at the exact moment that India becomes independent. He is constantly referred to as the nose in the book, from the prophecy made about him "knees and nose."

          


          
            	Jamila Singer - Saleem's sister, named Jamila Sinai at birth, nicknamed the Brass Monkey during her childhood. She goes on to become the most famous singer in all of Pakistan.

          


          
            	Aadam Aziz - Aadam Aziz is a doctor and the father of Amina Sinai, or Mumtaz. He has many children with Naseem Ghani, and struggles with questions of the existence of God throughout his life.

          


          
            	Tai - A boatman, Tai is a friend of Aadam Aziz. At times he demonstrates his ability to predict the future and, while most people consider him insane, he in fact makes several insightful remarks, the most important of which is his advice to Aadam Aziz to "follow his nose."

          


          
            	Naseem Ghani - Naseem Ghani is the daughter of a landlord and the mother of Amina Sinai, or Mumtaz Aziz. She is a dramatic and strong-willed character who possesses a lot of power in her relationship with her husband Aadam Aziz. Later referred to by Saleem as "Reverend Mother".

          


          
            	Ghani the landowner - Naseem's father.

          


          
            	Padma Mangroli - Saleem's lover and, eventually, his fiance, Padma plays the role of the listener in the storytelling structure of the novel.

          


          
            	Oskar and Ilse Lubin - German anarchist friends of Doctor Aziz.

          


          
            	Alia - The sister of Amina Sinai, or Mumtaz, Alia suffers from a lifelong love for Ahmed Sinai, whom her sister Mumtaz marries. Her resentment toward her sister manifests itself in the meals she cooks, and therefore affects those who eat what she prepares.

          


          
            	Mumtaz - Mumtaz, the sister of Alia, has her name changed to Amina when she gets married. Rushdie repeatedly describes Amina Sinai as "assiduous" in her wifely efforts. By sheer willpower, she forces herself to love her husband Ahmed Sinai. However, during her marriage to him she also has an affair with Nadir Khan, to whom she was married for two years in her youth, although they never consummated the marriage.

          


          
            	Hanif - Saleem's uncle Hanif is a screenwriter who enjoys some fame in his youth, but who grows disillusioned later in life with Bollywood and the superficiality of the film industry, and commits suicide. Husband to Pia, a former actress and eventual joint petrol-pump proprietor with Naseem (her mother-in-law).

          


          
            	Mustapha - Saleem's uncle, the brother of Mumtaz, marries Sonia.

          


          
            	Emerald - Saleem's aunt, the sister of Mumtaz, marries General Zulfikar.

          


          
            	Mian Abdullah - (Also known as the Hummingbird) A pro-Indian Muslim political figure, who dies at the hands of assassins.

          


          
            	Nadir Khan - Mumtaz's first husband, Nadir Khan is the Hummingbird's personal secretary. After the Hummingbird's assassination, Nadir hides in the Aziz household for a few years, where he has a relationship with Mumtaz.

          


          
            	Rashid the rickshaw boy - A boy who informs Doctor Aziz that Nadir Khan needs a place to hide.

          


          
            	General Zulfikar - The husband of Emerald, who is involved with Pakistani political events.

          


          
            	Lifafa Das - A peep show street man who leads Amina to seer.

          


          
            	Shri Ramram Seth - A seer Amina visits while pregnant.

          


          
            	William Methwold - An Englishman from whom the Sinais buy their house in Bombay. One day before selling his estate, Methwold invites Wee Willie Winkie and his wife, Vanita to perform for him. At one point he sends Winkie out to fill a prescription of his, and seduces Vanita, resulting in Vanita becoming pregnant. It is Methwold, then who is Saleem's biological father.

          


          
            	Ahmed Sinai - Saleem's father and Amina's husband.

          


          
            	Wee Willie Winkie - Shiva's father and Vanita's husband.

          


          
            	Vanita - Saleem's biological mother, who dies during labor.

          


          
            	Mary Pereira - A midwife and servant, who switches Shiva and Saleem at birth.

          


          
            	Doctor Narlikar - A Gynecologist and businessman.

          


          
            	Evie Lilith Burns - Saleem's American childhood sweetheart.

          


          
            	Sonny Ibrahim - Saleem's neighbour and friend.

          


          
            	Joseph D'Costa - Mary Pereira's lover, who is politically radical.

          


          
            	Shiva - A boy who is born at the same moment as Saleem. They are switched at birth, and Shiva possesses an amazing ability to fight. Shiva is the knees in the prophecy of "knees and nose" and is the possessor of abnormally large knees.

          


          
            	Parvati-the-witch - One of midnight's children, and a friend (and wife)of Saleem.

          


          
            	Homi Catrack - A man who has an affair with Lila Sabarmati and is subsequently murdered by Commander Sabarmati.

          


          
            	Lila Sabarmati - Commander Sabarmati's wife, who is shot, but not killed, by him for having an affair with Homi Catrack.

          


          
            	Commander Sabarmati - The husband of Lila Sabarmati who shoots his unfaithful wife and murders her lover.

          


          
            	Alice Pereira - Mary's sister, who works for Ahmed Sinai.

          


          
            	Uncle Puffs - Jamila Singer's agent.

          


          
            	Tai Bibi - A 512-year-old whore who Saleem visits.

          


          
            	Farooq, Shaheed, and Ayooba - Saleem's fellow soldiers in the Pakistani army.

          


          
            	Sonia - Mustapha's wife

          


          
            	Durga - A wet nurse for Aadam Sinai and a succubus to Picture Singh.

          


          
            	Aadam Sinai - Saleem's son. (Shiva's biological son)

          


          
            	Picture Singh - A snake charmer and a friend to Saleem.

          


          


          Major themes


          The technique of magical realism finds liberal expression throughout the novel and is crucial to constructing the parallel to the country's history. It has thus been compared to One Hundred Years of Solitude by Gabriel Garca Mrquez.


          The narrative framework of Midnight's Children consists of a tale -- comprising his life story -- which Saleem Sinai recounts orally to his wife-to-be Padma. This self-referential narrative (within a single paragraph Saleem refers to himself in the first person: 'And I, wishing upon myself the curse of Nadir Khan. ...'; ' "I tell you," Saleem cried, "it is true. ..."') recalls indigenous Indian culture, particularly the similarly orally recounted Arabian Nights. The events in Rushdie's text also parallel the magical nature of the narratives recounted in the Arabian Nights (consider the attempt to electrocute Saleem at the latrine (p.353), or his journey in the 'basket of invisibility' (p.383)).


          The novel is also an expression of the author's own childhood, his affection for the city of Bombay (now Mumbai) in those times, and the tumultuous variety of the Indian subcontinent. Recognised for its remarkably flexible and innovative use of the English language, with a liberal mix of native Indian languages, this novel represents a departure from conventional Indian English writing. Compressing Indian cultural history, "Once upon a time," Saleem muses, "there were Radha and Krishna, and Rama and Sita, and Laila and Majnun; also (because we are not unaffected by the West) Romeo and Juliet, and Spencer Tracy and Katharine Hepburn" (259), Midnight's Children chronological entwines characters from India's cultural history with characters from Western culture, and the devices that they signify -- Indian culture, religion and storytelling, Western drama and cinema -- are presented in Rushdie's text with postcolonial Indian history to examine both the effect of these indigenous and non-indigenous cultures on the Indian mind and in the light of Indian independence.


          The foundations of religious authority are a central concern in the novel. As with Judaism and Protestant Christianity, Islam's authority resides in scripture and rests on the belief that its words come directly from God (Allah). Saleem Sinai, the novel's narrator, seems to want to appropriate some of the Islamic tradition's authority while at the same time questioning its legitimacy. Comparing himself to Muhammad, the vessel through whom the Quran is believed to have been dictated by Allah, Saleem claims to have heard "a headful of gabbling tongues" (p. 185), and, though he was initially perplexed and "struggled, alone, to understand what had happened," he later "saw the shawl of genius fluttering down, like an embroidered butterfly, the mantle of greatness settling upon [his] shoulders" (p. 185). Saleem's use and abuse of scriptural authority, by turns playful, blasphemous, and reverential, points to his (and Rushdie's) desire to unsettle some of the easy dichotomies that individual people as well as entire cultures use to make sense of themselves.


          


          Literary significance & criticism


          From its publication in 1981, Midnights Children has become a standard work on university syllabuses and has enjoyed an international readership that catapulted its author almost overnight to the very forefront of world authors. It was awarded the 1981 Booker Prize, the English Speaking Union Literary Award, and in 1993 it was awarded both the James Tait Prize and the Booker of Bookers Prize. (This was an award given out by the Booker committee to celebrate the 25th anniversary of the award.) In 2003 the novel was adapted to the stage by the Royal Shakespeare Company.


          It has been compared in its scope and execution to works such as James Joyces Ulysses, Gnter Grasss The Tin Drum and Laurence Sternes Tristram Shandy. Like them, Rushdies novel presents an encyclopaedic exploration of an entire society through the story of a single person. It is able to do this, in part, by merging with the novel form a number of non-Western texts such as the Sanskrit epics, The Ramayana, The Mahabharata and, most consciously (and not unproblematically) The 1,001 Nights.


          The novel ran into some controversy for its open criticism of Indira Gandhi, India's then prime minister, and the Emergency that she imposed on the country.
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          Midway Atoll (AKA Midway Island or Midway Islands, Hawaiian: Pihemanu) is a 2.4 square mile (6.2 km) atoll located in the North Pacific Ocean (near the northwestern end of the Hawaiian archipelago), about one-third of the way between Honolulu and Tokyo. It is less than 140 nautical miles (259 km/161 mi) east of the International Date Line, about 2,800nautical miles (5,200km/3,200mi) west of San Francisco and 2,200nautical miles (4,100km/2,500mi) east of Tokyo. It consists of a ring-shaped barrier reef and several sand islets. The two significant pieces of land, Sand Island and Eastern Island, provide habitat for hundreds of thousands of seabirds. Island sizes are:


          
            
              	Island

              	acres

              	hectares
            


            
              	Sand Island

              	1,200

              	486
            


            
              	Eastern Island

              	334

              	135
            


            
              	Spit Island

              	6

              	2
            


            
              	Sand Islet

              	
            


            
              	Midway Atoll

              	1,540

              	623
            


            
              	Lagoon

              	14,800

              	6,000
            

          


          According to other sources, Sand Island measures 1,250acres ({{ Convert}} no longer accepts sqkm as code. Please use km2 instead. Please refer to {{convert}}'s talk page for the reasoning behind this. Sorry for any inconvenience.) in area and the lagoon within the fringing rim of coral reef 9,900 acres ({{ Convert}} no longer accepts sqkm as code. Please use km2 instead. Please refer to {{convert}}'s talk page for the reasoning behind this. Sorry for any inconvenience.). The atoll, which has a small population (40 in 2004, but no indigenous inhabitants), is an unincorporated territory of the United States, designated an insular area under the authority of the U.S. Department of the Interior. It is a National Wildlife Refuge administered by the U.S. Fish and Wildlife Service (FWS). The visitor program closed in January 2002 and there are no facilities at the present time for receiving visitors. However, visitors who are able to provide their own transportation can contact the refuge manager for information on visiting the atoll. The economy is derived solely from governmental sources. All food and manufactured goods must be imported.


          Midway, as its name suggests, lies nearly halfway between North America and Asia.


          Midway is best known as the location of the Battle of Midway, fought in World War II on June 4, 1942. Nearby, the United States Navy defeated a Japanese attack against the Midway Islands, marking a turning point in the war in the Pacific Theatre.


          For statistical purposes, Midway is grouped as one of the United States Minor Outlying Islands.


          


          Geography and geology
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              NASA image of Midway Atoll.
            

          


          Midway Atoll is part of a chain of volcanic islands, atolls, and seamounts extending from Hawai'i up to the tip of the Aleutian Islands and known as the Hawaii-Emperor chain. Midway was formed roughly 28 million years ago when the seabed underneath it was over the same hotspot from which the Island of Hawai'i is now being formed. In fact, Midway was once a shield volcano perhaps as large as the island of Lana'i. As the volcano piled up lava flows building up the island, the load of it depressed the crust and the island slowly subsided over a period of millions of years, a process known as isostatic adjustment. As the island mass subsided, a coral reef around the former volcanic island was able to maintain itself near sea level by growing upwards. That reef is now over 516feet (160m) thick (Ladd, Tracey, & Gross, 1967; in the lagoon, 1,261ft (384m), comprised mostly post-Miocene limestones with a layer of upper Miocene (Tertiary g) sediments and lower Miocene (Tertiary e) limestones at the bottom overlying the basalts. What remains today is a shallow water atoll about 6miles (10km) across.


          The islands of Midway Atoll have been extensively altered as a result of human habitation. Starting in 1869 with a project to blast the reefs and create a port on Sand Island, the ecology of Midway has been changing. Birds native to other Northwestern Hawaiian Islands, such as the Laysan Rail and Laysan Finch, were released at Midway. Ironwood trees from Australia were planted to act as windbreaks. Seventy-five percent of the 200 species of plants on Midway were introduced. The FWS has recently continued this trend by introducing the Laysan duck to the island, while, at the same time, extending efforts to exterminate other introduced species.


          The atoll has some 20miles (32 km) of roads, 4.8miles (7.8km) of pipelines, one port (on Sand Island), and one active runway (rwy 06/24, around 8,000ft (2,400m) long). As of 2004, Henderson Field airfield at Midway Atoll has been designated as an emergency diversion airport for aircraft flying under ETOPS rules. The FWS closed all airport operations on November 22, 2004. Public access to the island was restored beginning March 2008.


          Uniquely among the Hawaiian islands, Midway observes UTC-11, eleven hours behind Coordinated Universal Time.


          


          History


          


          Nineteenth century
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              Laysan Albatross at Midway Atoll
            

          


          The atoll was discovered July 5, 1859 by Captain N.C. Middlebrooks, though he was most commonly known as Captain Brooks, of the seal hunting ship Gambia. The islands were named the "Middlebrook Islands" or the "Brook Islands". Brooks claimed Midway for the United States under the Guano Islands Act of 1856, which authorized Americans to temporarily occupy uninhabited islands to obtain guano. On August 28, 1867, Captain William Reynolds of the USS Lackawanna formally took possession of the atoll for the United States; the name changed to "Midway" some time after this. On 28 August 1867 the atoll became the first offshore islands annexed by the U.S. government, as the Unincorporated Territory of Midway Island; administered by the U.S. Navy. Midway was the only island in the entire Hawaiian archipelago that was not later part of the State of Hawaii.


          The first attempt at "settlement" was in 1871, when the Pacific Mail and Steamship Company started a project of blasting and dredging a ship channel through the reef to the lagoon using money put up by the U.S. Congress. The purpose was to establish a mid-ocean coaling station avoiding the high taxes imposed at ports controlled by the Hawaiians. The project was shortly a complete failure, and the USS Saginaw, evacuating the last of the channel project's work force in October 1871, then ran aground at Kure Atoll, stranding all aboard.


          


          Early twentieth century
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              Midway atoll in November 1941.
            

          


          In 1903, workers for the Commercial Pacific Cable Company took up residence on the island as part of the effort to lay a trans-Pacific telegraph cable. These workers introduced many non-native species to the island, including the canary, cycad palm, Norfolk Island pine, ironwood, coconut, and various deciduous trees, along with ants, cockroaches, termites, centipedes, and countless others.


          Later that year, President Theodore Roosevelt placed the atoll under the control of the U.S. Navy, which on 20 January 1903 opened a radio station, in response to complaints from cable company workers about Japanese squatters and poachers. In 1904 - 1908 Roosevelt sent 21 U.S. Marines to stop the wanton destruction of bird life by Japanese poachers, and to keep Midway safe as a U.S. possession, protecting the cable station.


          In 1935, operations began for the China Clipper, a large flying boat run by Pan American Airlines. The Clipper island-hopped from San Francisco to China, providing the fastest and most luxurious route to the Orient and bringing tourists to Midway until 1941. Only the extremely wealthy could afford a Clipper trip, which in the 1930s cost more than three times the annual salary of an average American. With Midway on the route between Honolulu and Wake Island, the large seaplanes landed in the quiet atoll waters and pulled up to a float offshore. Tourists were loaded onto a small powerboat that whisked them to a pier, where finally they would ride in "woody" wagons to the Pan Am Hotel or the "Gooneyville Lodge," named after the ubiquitous "Gooney birds" (albatrosses).


          


          World War II
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              Burning oil tanks on Sand Island during the Battle of Midway.
            

          


          The location of Midway in the Pacific became important to the military. Midway was a convenient refueling stop on transpacific flights. It also became an important stop for Navy ships. Beginning in 1940, as tensions with the Japanese were rising, Midway was deemed second only to Pearl Harbour in importance to protecting the U.S. west coast. Airstrips, gun emplacements and a seaplane base quickly materialized on the tiny atoll. The channel was widened, and Naval Air Station Midway was completed. Architect Albert Kahn designed the Officer's quarters, the mall and several other hangars and buildings. Midway's importance to the U.S. was brought into focus on December 7, 1941 with the Japanese attack on Pearl Harbour. Six months later, on June 4, 1942, a naval battle near Midway resulted in the U.S. Navy exacting a devastating defeat of the Japanese Navy. This Battle of Midway was, by most accounts, the beginning of the end of the Japanese Navy's control of the Pacific Ocean. Midway was also an important submarine base for what was known as the Silent Service.


          


          Korean and Vietnam Wars


          From August 1, 1941 to 1945 it was occupied by U.S. military forces. In 1950, the Navy decommissioned Naval Air Station Midway, only to re-commission it again to support the Korean War. Thousands of troops on ships and planes stopped at Midway for refueling and emergency repairs. From 1968 to September 10, 1993 Midway Island was a Navy Air Facility. During the Cold War, the U.S. established a secret underwater listening post at Midway in an attempt to track Soviet submarines. These sensitive devices could pick up whale songs for miles and the facility remained top-secret until its demolition at the end of the Cold War. "Willy Victor" radar planes flew night and day as an extension of the DEW Line ( Distant Early Warning Line), and antenna fields covered the islands.


          With about 3,500 people living on Sand Island, Midway also supported the U.S. troops during the Vietnam War. In June 1969, President Richard Nixon held a secret meeting with South Vietnamese President Nguyen Van Thieu at the Officer-in-Charge house or "Midway House".


          


          Civilian rule
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          In 1978, the Navy downgraded Midway from a Naval Air Station to a Naval Air Facility and large numbers of personnel and dependents began leaving the island. With the conflict in Vietnam over, and with the introduction of reconnaissance satellites and nuclear submarines, Midway's significance to national security was diminished. The World War II facilities at Sand and Eastern Islands were listed on the National Register of Historic Places on May 28, 1987.


          Midway was designated an overlay National Wildlife Refuge on April 22, 1988 while still under the primary jurisdiction of the Navy. As part of the Base Realignment and Closure process, the Navy facility on Midway has been operationally closed since September 10, 1993, although the Navy assumed responsibility for cleaning up environmental contamination at Naval Air Facility Midway Island.


          Beginning 7 August 1996, the general public could visit the atoll through study ecotours. This program ended in 2002, but another visitor program was approved beginning March 2008.


          On October 31, 1996, President Bill Clinton signed Executive Order 13022, which transferred the jurisdiction and control of the atoll to the U.S. Department of the Interior. The Fish and Wildlife Service assumed management of the Midway Atoll National Wildlife Refuge. The last contingent of Navy personnel left Midway on 30 June 1997, after an ambitious environmental cleanup program was completed.


          On 15 June 2006, President George W. Bush designated the Northwestern Hawaiian Islands as a national monument. The Northwestern Hawaiian Islands Marine National Monument encompasses 137,797square miles ({{ Convert}} no longer accepts sqkm as code. Please use km2 instead. Please refer to {{convert}}'s talk page for the reasoning behind this. Sorry for any inconvenience.), and includes 4,500square miles ({{ Convert}} no longer accepts sqkm as code. Please use km2 instead. Please refer to {{convert}}'s talk page for the reasoning behind this. Sorry for any inconvenience.) of coral reef habitat. The Monument also includes the Hawaiian Island Reservation established by Theodore Roosevelt in 1909, the Hawaiian Islands National Wildlife Refuge, and the Midway Atoll National Wildlife Refuge.


          In 2007, the Monument's name was changed to Papahānaumokuākea Marine National Monument, pronounced PA-pa-ha-NOW-mo-KUH-ah-KAY-uh. The National Monument is managed by the U.S. Fish and Wildlife Service and the National Oceanic and Atmospheric Administration (NOAA), in close coordination with the State of Hawaii.


          Lead paint on the buildings still poses an environmental hazard to the albatross; the estimated cost of stripping the paint is estimated to be $5 million.
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              portrait of Cervantes, by Juan Martnez de Juregui y Aguilar (c. 1600)
            


            
              	Born

              	September 29, 1547(1547-09-29)

              Alcal de Henares, Spain
            


            
              	Died

              	23 April 1616 (aged68)

              Madrid, Spain
            


            
              	Occupation

              	Novelist, poet and playwright
            


            
              	
            


            
              	
                
                  
                    Influences
                  


                  
                    
                      	
                        
                          	
                            
                              	Chivalric romance, Italian Renaissance

                            

                          

                        

                      

                    

                  

                

              
            


            
              	
            


            
              	
                
                  
                    Influenced
                  


                  
                    
                      	
                        
                          	
                            
                              	the novel

                            

                          

                        

                      

                    

                  

                

              
            

          


          Miguel de Cervantes Saavedra (IPA: [miˈɣel e erˈantes saːˈera] in modern Spanish; September 29, 1547  April 23, 1616) was a Spanish novelist, poet, and playwright. His magnum opus, Don Quixote, considered the first modern novel by some, is considered a founding classic of Western literature and regularly figures among the best novels ever written. His work is considered among the most important in all of literature. He has been dubbed el Prncipe de los Ingenios - the Prince of Wits.


          Cervantes, born at Alcal de Henares, was the fourth of seven children, of Rodrigo de Cervantes, a doctor born at Alcal de Henares in a family whose origins may have been of the minor gentry, and wife, married in 1543, Leonor de Cortinas, who died on October 19, 1593. The family moved from town to town, and little is known of Cervantes's early years. By 1570 he had been enlisted as a soldier in a Spanish infantry regiment and continued his military life until 1575, when he was captured by pirates. He was ransomed by his captors and the Trinitarians and returned to his family in Madrid.


          In 1585, Cervantes published a pastoral novel, La Galatea. Because of financial problems, Cervantes worked as a purveyor for the Spanish Armada, and later as a tax collector. In 1597 discrepancies in his accounts of three years previous landed him in the Crown Jail of Seville. In 1605 he was in Valladolid, just when the immediate success of the first part of his Don Quixote, published in Madrid, signaled his return to the literary world. In 1607, he settled in Madrid, where he lived and worked until his death. During the last nine years of his life, Cervantes solidified his reputation as a writer; he published the Exemplary Novels (Novelas ejemplares) in 1613, the Journey to Parnassus in 1614, and in 1615, the Ocho comedias y ocho entremeses and the second part of Don Quixote. Carlos Fuentes noted that, "Cervantes leaves open the pages of a book where the reader knows himself to be written."


          


          Biography


          


          Birth and early life


          Miguel de Cervantes was born in Alcal de Henares, a Castilian city about 20 miles from Madrid, probably on September 29 (the feast day of St. Michael) 1547. He was baptized on October 9. Miguel's paternal great-grandfather was Ruy Daz de Cervantes, a prosperous draper who was born most probably in the 1430s. He married Catalina de Cabrera about whom nothing at all is known. Their son, Miguel's grandfather Juan, studied law at the University of Salamanca. For most of his life he served as a minor magistrate, ending his career as a specialist in fiscal law for the Spanish Inquisition and was a well-to-do man. He married Leonor Fernndez de Torreblanca, who was apparently his cousin and a daughter of a Cordoban physician. Miguel's father, Ruy (Rodrigo), was a barber-surgeon who set bones, performed bloodlettings, and attended "lesser medical needs". He presented himself as a nobleman and liked to act as a gentleman, which was not easy because of his low income. His mother was the third daughter of a nobleman who lost his fortune and had to sell his daughter in to matrimony. This led to a very awkward marriage and several affairs on the fathers part. Little is known of Cervantes' early years. He was a brash young man and possessed a very idealistic nature. This is later reflected in his literary work, such as El trabaja de San Juan. It seems that he spent much of his childhood moving from town to town with his family. During this time He met a young barmaid, Josefina Catalina De Parez. The couple fell madly in love and plotted to run away together. Sadly her father discovered their plans and forbade Josefina from ever seeing Cervantes again. It seems that, much like Dickens' father, Miguel's father was embargoed for debt. The court records of the proceedings show a very poor household. While some of his biographers argue that he studied at the University of Salamanca, there is no solid evidence for supposing that he did so. There has been speculation also that Cervantes studied with the Jesuits in Crdoba or Sevilla.


          


          Soldier and captive
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          The reasons that forced Cervantes to leave Castilia remain uncertain. Whether he was the "student" of the same name, a "sword-wielding fugitive from justice", or fleeing from the royal warrant of arrest for having wounded a certain Antonio de Sigura in a duel is another mystery. In any event, in going to Italy, Cervantes was doing what many young Spaniards of the time did to further their careers in one way or another. Rome would reveal to the young artist its ecclesiastic pomp, ritual and majesty. In a city teeming with ruins, Cervantes could focus his attention on Renaissance art, architecture and poetry (knowledge of Italian literature is so readily discernible in his own productions), and on rediscovering antiquity; he could find in the ancients "a powerful impetus to revive the contemporary world in light of its accomplishments". Thus, Cervantes' continuing desire for Italy, as revealed in his later works, was in part a desire for a return to the Renaissance.


          By 1570, Cervantes had enlisted as a soldier in a Castilian infantry regiment stationed in Naples, then a possession of the Spanish crown. He was there for about a year before he saw active service. In September 1571, Cervantes sailed on board the Marquesa, part of the galley fleet of the Holy League (a coalition of the Pope, Spain, Venice, Republic of Genoa, Duchy of Savoy, the Knights of Malta and others under the command of John of Austria) that defeated the Ottoman fleet on October 7 in the Gulf of Lepanto near Corinth. Though taken down with fever, Cervantes refused to stay below, and begged to be allowed to take part in the battle, saying that he would rather die for his God and his king than keep under cover. He fought bravely on board a vessel, and received three gunshot wounds  two in the chest and one which rendered his left arm useless, resulting in amputation. In Journey to Parnassus, he was to say that he "had lost the movement of the left hand for the glory of the right" (he was thinking of the success of the first part of Don Quixote). Cervantes always looked back on his conduct in the battle with pride: he believed that he had taken part in an event that would shape the course of European history


          After the battle of Lepanto Cervantes remained in hospital for around six months, before his wounds were sufficiently healed to allow his joining the colors again. From 1572 to 1575, based mainly in Naples, he continued his soldier's life; he participated in expeditions to Corfu and Navarino, and saw the fall of Tunis and La Goletta to the Turks in 1574.


          On September 6 or 7 1575 Cervantes set sail on the galley Sol from Naples to Barcelona, Spain, with letters of commendation to the king from the duke de Sessa and Don Juan himself. On the morning of September 26, as the Sol approached the Catalan coast, it was attacked by Algerian corsairs. After significant resistance, in which the captain and many crew members were killed, the surviving passengers were taken to Algiers as captives. After five years spent as a slave in Algiers, and four unsuccessful escape attempts, he was ransomed by his parents and the Trinitarians and returned to his family in Madrid. Not surprisingly, this period of Cervantes' life supplied subject matter for several of his literary works, notably the Captive's tale in Don Quixote and the two Algiers El trato de Argel (The Treaty of Algiers) and Los baos de Argel (The Baths of Algiers), as well as episodes in a number of other writings, although never in straight autobiographical form.
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          Literary pursuits


          In Toledo, Esquivias, on December 12, 1584, he married the much younger Catalina de Salazar y Palacios ( Toledo, Esquivias  Madrid, October 31, 1626), daughter of Fernando de Salazar y Vozmediano and wife Catalina de Palacios and whose uncle Alonso de Quesada y Salazar is said to have inspired the character of Don Quixote. During the next 20 years he led a nomadic existence, working as a purchasing agent for the Spanish Armada, and as a tax collector. He suffered a bankruptcy, and was imprisoned at least twice ( 1597 and 1602) for irregularities in his accounts. Between the years 1596 and 1600, he lived primarily in Seville. In 1606, Cervantes settled permanently in Madrid, Spain; where he remained for the rest of his life. In 1585, Cervantes published his first major work, La Galatea, a pastoral romance, at the same time that some of his plays, now lost except for El trato de Argel (where he dealt with the life of Christian slaves in Algiers) and El cerco de Numancia, were playing on the stages of Madrid. La Galatea received little contemporary notice, and Cervantes never wrote the continuation for it, (which he repeatedly promised). Cervantes next turned his attention to the drama, hoping to derive an income from that source, but the plays which he composed failed to achieve their purpose. Aside from his plays, his most ambitious work in verse was Viaje del Parnaso (1614), an allegory which consisted largely of a rather tedious though good-natured review of contemporary poets. Cervantes himself realized that he was deficient in poetic gifts.


          If a remark which Cervantes himself makes in the prologue of Don Quixote is to be taken literally, the idea of the work, though hardly the writing of its "First Part", as some have maintained, occurred to him in prison at Argamasilla de Alba, in La Mancha. Cervantes' idea was to give a picture of real life and manners, and to express himself in clear language. The intrusion of everyday speech into a literary context was acclaimed by the reading public. The author stayed poor until 1605, when the first part of Don Quixote appeared. Although it did not make Cervantes rich, it brought him international appreciation as a man of letters. Cervantes also wrote many plays, only two of which have survived; short novels, and the vogue obtained by Cervantes's story led to the publication of a continuation of it by an unknown who masqueraded under the name of Alonso Fernndez de Avellaneda. In self-defence, Cervantes produced his own continuation, or "Second Part", of Don Quixote, which made its appearance in 1615 (Nota Bene: Cervantes had already promised the publication of a second part of Don Quijote in 1613 in the foreword to the Novelas Ejemplares, the year before the publication of Avellanda's book; it is therefore anachronistic to say that he produced his continuation "in self-defence").


          For the world at large, interest in Cervantes centers particularly in Don Quixote, and this work has been regarded chiefly as a novel of purpose. It is stated again and again that he wrote it in order to satirize the romances of chivalry, and to challenge the popularity of a form of literature which for much more than a century had been a fad with the general public.


          Don Quixote certainly reveals much narrative power, considerable humor, a mastery of dialogue, and a forcible style. Of the two parts written by Cervantes, the first is the more popular with the general public - containing the famous episodes of the tilting at windmills, the attack on the flock of sheep, the vigil in the courtyard of the inn, and the episode with the barber and the shaving basin. The second part is inferior to it in humorous effect; but, nevertheless, the second part shows more constructive insight, better delineation of character, an improved style, and more realism and probability in its action. In 1613, he published a collection of tales, the Exemplary Novels, some of which had been written earlier. On the whole, the Exemplary Novels are worthy of the fame of Cervantes; they bear the same stamp of genius as Don Quixote. The picaroon strain, already made familiar in Spain by the Lazarillo de Tormes and his successors, appears in one or another of them, especially in the Rinconete y Cortadillo, which is the best of all. He also published the Viaje del Parnaso in 1614, and in 1615, the Eight Comedies and Eight New Interludes. At the same time, Cervantes continued working on Los trabajos de Persiles y Sigismunda, a novel of adventurous travel completed just before his death, and which appeared posthumously in January, 1617.


          


          Death


          Cervantes died in Madrid on April 23, 1616. In honour of the day Cervantes and William Shakespeare died, UNESCO established April 23 as the International Day of the Book. The Encyclopedia Hispanica claims that the date widely quoted as Cervantes' date of death, namely April 23, is actually the date on his tombstone which, in accordance with the traditions of the time, would be the date of his burial rather than the date of his death. If this is true, then, according to Hispanica, it means that Cervantes probably died on April 22 and was buried on April 23. Of his burial-place nothing is known except that he was buried, in accordance with his will, in the neighboring convent of Trinitarian nuns. Isabel de Saavedra, Cervante's daughter, was supposedly a member of this convent. A few years afterwards the nuns moved to another convent and carried their dead with them. But whether the remains of Cervantes were included in the removal or not no one knows, and the clue to their final resting place is now lost beyond all hope.
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          Works


          


          Novels


          Cervantes's novels, listed chronologically, are as follows:


          
            	La Galatea (1585), a pastoral romance in prose and verse based upon the genre introduced into Spain by Jorge de Montemayor's Diana (1559). Its theme is the fortunes and misfortunes in love of a numbepherdesses, who spend their life singing and playing musical instruments.


            	El ingenioso hidalgo don Quijote de la Mancha (1605): First volume of Don Quixote.


            	Novelas ejemplares (1613), a collection of twelve short stories of varied types about the social, political, and historical problems of Cervantes' Spain:

          


          
            	La gitanilla (The Gypsy Girl)


            	El amante liberal (The Generous Lover)


            	Rinconete y Cortadillo


            	La espaola inglesa (The English Spanish Lady)


            	El licenciado Vidriera (The Lawyer of Glass)


            	La fuerza de la sangre (The Power of Blood)


            	El celoso extremeo (The Jealous Old Man From Extremadura)


            	La ilustre fregona (The Illustrious Kitchen-Maid)


            	Novela de las dos doncellas (The Two Damsels)


            	Novela de la seora Cornelia (Lady Cornelia)


            	Novela del casamiento engaoso (The Deceitful Marriage)


            	El coloquio de los perros (The Dialogue of the Dogs)

          


          
            	Segunda parte del ingenioso hidalgo don Quijote de la Mancha (1615): Second volume of Don Quixote.


            	Los trabajos de Persiles y Segismunda (1617).

          


          
            	Los trabajos is the best evidence not only of the survival of Byzantine novel themes but also of the survival of forms and ideas of the Spanish novel of the second Renaissance. In this work, published after the author's death, Cervantes relates the ideal love and unbelievable vicissitudes of a couple who, starting from the Arctic regions, arrive in Rome, where they find a happy ending for their complicated adventures.

          


          


          La Galatea


          La Galatea, the pastoral romance, which Cervantes wrote in his youth, is an imitation of the Diana of Jorge de Montemayor, and bears an even closer resemblance to Gil Polo's continuation of that romance. Next to Don Quixote and the Novelas ejemplares, it is particularly worthy of attention, as it manifests in a striking way the poetic direction in which the genius of Cervantes moved even at an early period of life.


          


          Don Quixote
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          Don Quixote (sometimes spelled "Quijote") is two separate books that cover the adventures of Don Quixote, also known as the knight or man of La Mancha, a hero who carries his enthusiasm and self-deception to unintentional and comic ends. On one level, Don Quixote works as a satire of the romances of chivalry which ruled the literary environment of Cervantes' time. However, the novel also allows Cervantes to illuminate various aspects of human nature by using the ridiculous example of the delusional Quixote. Because the novel  particularly the first part  was written in individually published sections, the composition includes several incongruities. In the preface to the second part, Cervantes himself pointed out some of these errors, but he disdained to correct them, because he conceived that they had been too severely condemned by his critics.


          Cervantes felt a passion for the vivid painting of character. Don Quixote is noble-minded, and so enthusiastic an admirer of everything good and great, yet having all those fine qualities, accidentally blended with a relative kind of madness, who is paired with the opposite character of Sancho Panza, a compound of grossness and simplicity, who experiences low self-esteem.


          It is cited as the first classic model of the modern romance or novel, and it served as the prototype of the comic novel. The humorous situations are mostly burlesque, and it includes satire. Don Quixote is one of the Encyclopedia Britannica's " Great Books of the Western World" and the Russian author Fyodor Dostoyevsky called it "the ultimate and most sublime word of human thinking".


          


          Novelas ejemplares


          It would be scarcely possible to arrange the other works of Cervantes according to a critical judgment of their importance; for the merits of some consist in the admirable finish of the whole, while others exhibit the impress of genius in the invention, or some other individual feature.


          A distinguished place must, however, be assigned to the Novelas ejemplares ("Moral or Instructive Tales"). They are unequal in merit as well as in character. Cervantes doubtless intended that they should be to the Spaniards nearly what the novellas of Boccaccio were to the Italians, some are mere anecdotes, some are romances in miniature, some are serious, some comic, and all are written in a light, smooth, conversational style.


          Four of them are perhaps of less interest than the rest: El amante liberal, La seora Cornelia, Las dos doncellas and La espaola inglesa. The theme common to these is basically the traditional one of the Byzantine novel: pairs of lovers separated by lamentable and complicated happenings are finally reunited and find the happiness they have longed for. The heroines are all of most perfect beauty and of sublime morality; they and their lovers are capable of the highest sacrifices, and they exert their souls in the effort to elevate themselves to the ideal of moral and aristocratic distinction which illuminates their lives.


          In El amante liberal, to cite an example, the beautiful Leonisa and her lover Ricardo are carried off by Turkish pirates; both fight against serious material and moral dangers; Ricardo conquers all obstacles, returns to his homeland with Leonisa, and is ready to renounce his passion and to hand Leonisa over to her former lover in an outburst of generosity; but Leonisa's preference naturally settles on Ricardo in the end.


          Another group of "exemplary" novels is formed by La fuerza de la sangre, La ilustre fregona, La gitanilla, and El celoso extremeo. The first three offer examples of love and adventure happily resolved, while the last unravels itself tragically. Its plot deals with the old Felipe Carrizales, who, after traveling widely and becoming rich in America, decides to marry, taking all the precautions necessary to forestall being deceived. He weds a very young girl and isolates her from the world by having her live in a house with no windows facing the street; but in spite of his defensive measures, a bold youth succeeds in penetrating the fortress of conjugal honour, and one day Carrizales surprises his wife in the arms of her seducer. Surprisingly enough he pardons the adulterers, recognizing that he is more to blame than they, and dies of sorrow over the grievous error he has committed. Cervantes here deviated from literary tradition, which demanded the death of the adulterers, but he transformed the punishment inspired by the social ideal of honour into a criticism of the responsibility of the individual.


          Rinconete y Cortadillo, El casamiento engaoso, El licenciado Vidriera and El coloquio de los perros, four works of art which are concerned more with the personalities of the characters who figure in them than with the subject matter, form the final group of these stories. The protagonists are two young vagabonds, Rincn and Cortado; Lieutenant Campuzano; a student, Toms Rodaja, who goes mad and believes himself to have been changed into a witty man of glass, offering Cervantes the opportunity to chain witty jokes; and finally two dogs, Cipin and Berganza, whose wandering existence serves as a mirror for the most varied aspects of Spanish life. Rinconete y Cortadillo is one of the most delightful of Cervantes' works. Its two young vagabonds come to Seville attracted by the riches and disorder that the sixteenth-century commerce with the Americas had brought to that metropolis. There they come into contact with a brotherhood of thieves led by the unforgettable Monipodio, whose house is the headquarters of the Sevillian underworld. Under the bright Andalusian sky, people and objects take form with the brilliance and subtle drama of a Velzquez, and a distant and discreet irony endows the figures, insignificant in themselves, as they move within a ritual pomp that is in sharp contrast with their morally deflated lives. When Monipodio appears, serious and solemn among his silent subordinates, "all who were looking at him performed a deep, protracted bow." Rincn and Cortado had initiated their mutual friendship beforehand "with saintly and praiseworthy ceremonies." The solemn ritual of this band of ruffians is all the more comic for being concealed in Cervantes' drily humorous style.


          


          Los trabajos de Persiles y Sigismunda
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          The romance of Persiles and Sigismunda, which Cervantes finished shortly before his death, must be regarded as an interesting appendix to his other works. The language and the whole composition of the story exhibit the purest simplicity, combined with singular precision and polish. The idea of this romance was not new, and scarcely deserved to be reproduced in a new manner. But it appears that Cervantes, at the close of his glorious career, took a fancy to imitate Heliodorus. He has maintained the interest of the situations, but the whole work is merely a romantic description of travels, rich enough in fearful adventures, both by sea and land. Real and fabulous geography and history are mixed together in an absurd and monstrous manner; and the second half of the romance, in which the scene is transferred to Spain and Italy, does not exactly harmonize with the spirit of the first half.


          


          Poetry


          Some of his poems are found in La Galatea. He also wrote Dos canciones a la armada invencible. His best work, however, is found in the sonnets, particularly Al tmulo del rey Felipe en Sevilla. Among his most important poems, Canto de Calope, Epstola a Mateo Vzquez, and the Viaje del Parnaso (Journey to Parnassus), (1614) stand out. The latter is his most ambitious work in verse, an allegory which consists largely of reviews of contemporary poets.


          Compared to his ability as a novelist, Cervantes is often considered an mediocre poet, although he himself always harbored a hope that he would be recognized for having poetic gifts.


          


          Viaje del Parnaso
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          The prose of the Galatea, which is in other respects so beautiful, is occasionally overloaded with epithet. Cervantes displays a totally different kind of poetic talent in the Viaje del Parnaso, a work which cannot properly be ranked in any particular class of literary composition, but which, next to Don Quixote, is considered by a few the most exquisite production of its author. Many critics, however, would argue with that, citing the Novelas ejemplares and the Entemeses as the finest examples of his work next to Don Quixote.


          


          Plays


          Comparisons have also diminished the reputation of his plays, but two of them, El trato de Argel and La Numancia, (1582), made a big impact and were not surpassed until Lope de Vega appeared.


          The first of these is written in five acts; based on his experiences as a Moorish captive, Cervantes dealt with the life of Christian slaves in Algiers. The other play, Numancia is a description of the siege of Numantia by the Romans stuffed with horrors and described as utterly devoid of the requisites of dramatic art.


          Cervantes's later production consists of 16 dramatic works, among which are eight full-length plays:


          El gallardo espaol, Los baos de Argel, La gran sultana, Doa Catalina de Oviedo, La casa de los celos, El laberinto de amor, the cloak and dagger play La Entretenida, El rufin dichoso, and finally, Pedro de Urdemalas, a sensitive play about a picaro who joins a group of Gypsies for love of a girl.


          He also wrote eight short farces (entremeses): El juez de los divorcios, El rufin viudo llamado Trampagos, La eleccin de los alcaldes de Daganzo, La guarda cuidadosa (The Vigilant Sentinel), El vizcano fingido, El retablo de las maravillas, La cueva de Salamanca, and El viejo celoso (The Jealous Old Man).


          These plays and entremeses made up Ocho comedias y ocho entremeses nuevos, nunca representados (Eight Comedies and Eight New Interludes, Never Before Acted), which appeared in 1615. Cervantes's entremeses, whose dates and order of composition are not known, must not have been performed in their time. Faithful to the spirit of Lope de Rueda, Cervantes endowed them with novelistic elements such as simplified plot, the type of description normally associated with the novel, and character development. The dialogue is sensitive and agile.


          Cervantes includes some of his dramas among those productions with which he was himself most satisfied; and he seems to have regarded them with self-complacency in proportion to their neglect by the public. This conduct has sometimes been attributed to a spirit of contradiction, and sometimes to vanity. That the penetrating and profound Cervantes should have so mistaken the limits of his dramatic talent, would not be sufficiently accounted for, had he not unquestionably proved by his tragedy of Numantia how pardonable was the self-deception of which he could not divest himself.


          Cervantes was entitled to consider himself endowed with a genius for dramatic poetry; but he could not preserve his independence in the conflict he had to maintain with the conditions required by the Spanish public in dramatic composition; and when he sacrificed his independence, and submitted to rules imposed by others, his invention and language were reduced to the level of a poet of inferior talent. The intrigues, adventures and surprises, which in that age characterized the Spanish drama, were ill suited to the genius of Cervantes. His natural style was too profound and precise to be reconciled to fantastical ideas, expressed in irregular verse. But he was Spaniard enough to be gratified with dramas, which, as a poet, he could not imitate; and he imagined himself capable of imitating them, because he would have shone in another species of dramatic composition, had the public taste accommodated itself to his genius.


          


          La Numancia


          This play is a dramatization of the long and brutal siege of the Celtiberian town Numantia, Hispania, by the Roman forces of Scipio Africanus.


          Cervantes invented along with the subject of his piece a peculiar style of tragic composition, and in doing so, he did not pay much regard to the theory of Aristotle. His object was to produce a piece full of tragic situations, combined with the charm of the marvellous. In order to accomplish this goal, Cervantes relied heavily on allegory and on mythological elements.


          The tragedy is written in conformity with no rules save those which the author prescribed to himself; for he felt no inclination to imitate the Greek forms. The play is divided into four acts, (jornadas) and no chorus is introduced. The dialogue is sometimes in tercets and sometimes in redondillas, and for the most part in octaves without any regard to rule.


          


          Cervantes' historical importance and influence
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          Cervantes' novel Don Quixote has had a tremendous influence on the development of prose fiction; it has been translated into all major languages and has appeared in 700 editions. The first translation was in English, made by Thomas Shelton in 1608, but not published until 1612. Shakespeare had evidently read Don Quixote, but it is most unlikely that Cervantes had ever heard of Shakespeare. Carlos Fuentes raised the possibility that Cervantes and Shakespeare were the same person (see Shakespearean authorship question). Francis Carr has suggested that Francis Bacon wrote Shakespeare's plays and Don Quixote.


          Don Quixote has been the subject of a variety of works in other fields of art, including operas by the Italian composer Giovanni Paisiello, the French Jules Massenet, and the Spanish Manuel de Falla; a Russian ballet by the Russian-German composer Ludwig Minkus; a tone poem by the German composer Richard Strauss; a German film (1933) directed by G. W. Pabst; a Soviet film (1957) directed by Grigori Kozintsev; a ballet (1965) with choreography by George Balanchine - no relation to the one by Minkus; and an American musical, Man of La Mancha (1965), by Dale Wasserman, Mitch Leigh, and Joe Darion. Man of La Mancha was made into a film in 1972, directed by Arthur Hiller.


          Don Quixote 's influence can be seen in the work of Smollett, Defoe, Fielding, and Sterne, as well as in the classic 19th-century novelists Scott, Dickens, Flaubert, Melville, and Dostoevsky, and in the works of James Joyce and Jorge Luis Borges.The theme also inspired the 19th-century French artists Honor Daumier and Gustave Dor.


          The Euro coins of 0.10, 0.20 and 0.50 made for Spain bear his portrait and signature.


          


          Ethnic and religious heritage


          Cervantes has been declared an Old Christian (pure blood), New Christian (converso), secularist, and Christian humanist.


          New Christians were called so for their - or their elder's- recent conversion to Christian faith, and were suspected of secretly practising Judaism. Jews had been expelled from Spain and all Spanish domains by the Catholic Kings in 1492, and those who stayed had to forcibly become baptised. Nevertheless, those Jews who remained as New Christians were always suspected of continuing their Jewish religious practices, and therefore, were constantly under the eye of the Inquisition. Jews were not allowed the property of any land, and suffered significant legal discrimination. Thus, they could only earn a living by trade or skill. Any gentleman who wanted to prosper in the social scale, or gain privileges - nobility was tax free - had to prove his purity of blood, and that gave the status of Old Christian important economic, legal and social consequences.


          Purporters of the New Christian theory, established by Americo Castro, often suggest it to be on Cervantes' mother's side. The theory is almost exclusively supported by circumstantial evidence but would "explain" some mysteries of Cervantes' life. It has been supported by authors such as Anthony Cascardi and Caravaggio. Others, such as Claudio Albornoz or Francisco Olmos Garcia, who considers it a "tired issue" only supported by Americo Castro, reject the theory strongly.


          The second origin theory suggests Cervantes is of Old Christian stock. Most of the evidence for this is supported by documentary evidence but does not help fill the gaps of some of the personality and life aspects and virtues of Cervantes, as well as the New Christian theory does. However, it must be noted that the only surviving document addressing Cervantes pedigree is the 1569 "Informacion de la limpieza de Miguel de Cervantes, estante en Roma" which addresses Cervantes directly as an Old Christian.


          
            Retrieved from " http://en.wikipedia.org/wiki/Miguel_de_Cervantes"
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          Mikhail Sergeyevich Gorbachev (Russian: Михаи́л Серге́евич Горбачёв, Mikhail Sergeyevich Gorbachyov, Russian pronunciation: [mʲɪxɐˈil sʲɪrˈgʲeɪvʲɪʨ gərbɐˈʨof]; born March 2, 1931 in Privolnoye, Stavropol Krai), is a Russian politician. He was the last General Secretary of the Communist Party of the Soviet Union and the last head of state of the USSR, serving from 1985 until its collapse in 1991.


          Gorbachev's attempts at reform perestroika and glasnostas well as summit conferences with United States President Ronald Reagan, contributed to the end of the Cold War, and also ended the political supremacy of the Communist Party of the Soviet Union (CPSU) and led to the dissolution of the Soviet Union. He was awarded the Nobel Peace Prize in 1990. Gorbachev is currently the leader of the Union of Social-Democrats, a political party founded after the official dissolution of the Social Democratic Party of Russia on October 20, 2007.


          


          Early life


          Gorbachev faced a very tough childhood under the totalitarian leadership of Joseph Stalin. His paternal grandfather was sentenced to nine years in the gulag for withholding grain from the collective's harvest. He lived through World War II, during which, starting in August 1942, German troops occupied Stavropol. Although they left by February 1943, the occupation increased the hardship of the community and left a deep impression on the young Gorbachev. From 1946 to 1950, he worked during the summers as an assistant combine harvester operator at the collective farms in his area. He would take an increasing part in promoting peasant labour, which he describes as "very hard" because of enforced state quotas and taxes on private plots. Furthermore, as peasants were not issued passports, their only opportunity to leave their peasant existence was through enlisting in 'orgnabour' (organised recruitment) labour projects, which prompted Gorbachev to ask "what difference was there between this life and serfdom?"


          


          Political career


          Despite the hardship of his background, Gorbachev excelled in the fields and in the classroom. He was considered one of the most intelligent in his class , with a particular interest in history and mathematics. After he left school he helped his father harvest a record crop on his collective farm. As a result, he was awarded the Order of the Red Banner of Labour, at just 16 (1947). It was rare for someone his age to be given such an honour. It was almost certain that this award, coupled with his intelligence, helped secure his place at Moscow University, where he studied law from September 1950. Gorbachev may never have intended to practice law, however he simply may have seen it as preparation for working in the Communist Party of the Soviet Union (CPSU). He became a candidate member of the Party that same year. While living in Moscow, he met his future wife, Raisa Maksimovna Titarenko. They married on 25 September 1953 and moved to Gorbachev's home region of Stavropol in southern Russia when he graduated in June 1955, where he immersed himself in party work. Upon graduating, he briefly worked in the Prokuratura (Soviet State Procuracy) before transferring to the Komsomol, or Communist Union of Youth. He served as First Secretary of the Stavropol City Komsomol Committee from September, 1956, later moving up to the Stavropol Krai (regional) Komsomol Committee, where he worked as Second Secretary from April 1958 and as First Secretary from March 1961. Raisa would give birth to their first child, a daughter named Irina, on 6 January 1957.


          Gorbachev attended the important XXII CPSU Party Congress in October 1961, where Khrushchev announced a plan to move to a Communist society within 20 years and surpass the U.S. in per capita production. Gorbachev was promoted to Head of the Department of Party Organs in the Stavropol Agricultural Kraikom in 1963. By 1966, at age 35, he obtained a correspondence degree as an agronomist-economist from the Agricultural Institute. His career moved forward rapidly. In 1970, he was appointed First Party Secretary of the Stavropol Kraikom, becoming one of the youngest provincial party chiefs in the USSR. In this position he helped to reorganise the collective farms, improve workers' living conditions, expand the size of their private plots, and give them a greater voice in planning. His work was evidently effective, because he was made a member of the CPSU Central Committee in 1971. In 1972, he headed a Soviet delegation to Belgium, and two years later, in 1974, he was made a Representative to the Supreme Soviet, and Chairman of the Standing Commission on Youth Affairs. He was subsequently appointed to the Central Committee Secretariat for Agriculture in 1978, replacing Fyodor Kulakov, who had backed his rise to power, after Kulakov died of a heart attack.


          In 1979, Gorbachev was promoted to the Politburo as a candidate member, and received full membership in 1980. Gorbachev owed his steady rise to power to the patronage of Mikhail Suslov, the powerful chief ideologist of the CPSU, and Yuri Andropov, head of the KGB and also a native of Stavropol, and was promoted during Andropov's brief time as leader of the Party before Andropov's death in 1984. With responsibility over personnel, working together with Andropov, 20% of the top echelon of government ministers and regional governors were replaced, often with younger men. During this time Grigory Romanov, Nikolai Ryzhkov and Yegor Ligachev were elevated, the latter two working closely with Gorbachev, Ryzhkov on economics, Ligachev on personnel. He was also close to Konstantin Chernenko, Andropov's successor, serving as Second Secretary.


          Gorbachev's positions within the CPSU created more opportunities to travel abroad and this would profoundly affect his political and social views in the future as leader of the country. In 1975, he led a delegation to West Germany, and in 1983 he headed a delegation to Canada to meet with Prime Minister Pierre Trudeau and members of the Commons and Senate. In 1984, he travelled to the UK, where he met the British Prime Minister, Margaret Thatcher.


          


          General Secretary of the CPSU


          Upon the death of Konstantin Chernenko, Mikhail Gorbachev, at the age of 54, was elected General Secretary of the Communist Party on 11 March 1985.


          He became the Party's first leader to have been born after the Revolution. As de facto ruler of the USSR, he tried to reform the stagnating Party and the state economy by introducing glasnost ("openness"), perestroika ("restructuring"), demokratizatsiya ("democratization"), and uskoreniye ("acceleration", of economic development), which were launched at the 27th Congress of the CPSU in February 1986.


          


          Domestic reforms


          Domestically, Gorbachev implemented economic reforms that he hoped would improve living standards and worker productivity as part of his perestroika programme. However, many of his reforms were considered radical at the time by orthodox apparatchiks in the Soviet government.
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          1985


          In 1985, Gorbachev announced that the Soviet economy was stalled and that reorganization was needed. Initially, his reforms were called uskoreniye (acceleration) but later the terms glasnost (liberalisation, opening up) and perestroika (restructuring) became much more popular.


          Gorbachev was not operating within a vacuum. Although the Brezhnev era is usually thought of as one of economic stagnation, a number of economic experiments (particularly in the organisation of business enterprises, and partnerships with Western companies) did take place. A number of reformist ideas were discussed by technocratic-minded managers, who often used the facilities of the Young Communist League as discussion forums. The so-called 'Komsomol Generation' would prove to be Gorbachev's most receptive audience, and the nursery of many post-Communist businessmen and politicians, particularly in the Baltic republics.


          After becoming General Secretary, Gorbachev proposed a "vague programme of reform", which was adopted at the April Plenum of the Central Committee. He made a speech in May in Leningrad (now St. Petersburg) advocating widespread reforms. The reforms began in personnel changes; the most notable change was the replacement of Andrei Gromyko with Eduard Shevardnadze as Minister of Foreign Affairs. Gromyko, disparaged as 'Mr. Nyet' in the West, had served for 28 years as Minister of Foreign Affairs and was considered an 'old thinker'. Robert D. English notes that, despite Shevardnadze's diplomatic inexperience, Gorbachev "shared with him an outlook" and experience in managing an agricultural region of the Soviet Union ( Georgia), which meant that both had weak links to the powerful military-industrial complex.


          The first major reform programme introduced under Gorbachev was the 1985 alcohol reform, which was designed to fight widespread alcoholism in the Soviet Union. Prices of vodka, wine and beer were raised, and their sales were restricted. People who were caught drunk at work or in public were prosecuted. Drinking on long-distance trains and in public places was banned. Many famous wineries were destroyed. Scenes of alcohol consumption were cut out from films. The reform did not have any significant effect on alcoholism in the country, but economically it was a serious blow to the state budget (a loss of approximately 100 billion rubles according to Alexander Yakovlev) after alcohol production migrated to the black market economy.
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          1986


          Perestroika and its attendant radical reforms were enunciated at the XXVIIth Party Congress between February and March, 1986. Nonetheless, many found the pace of reform too slow. Many historians, including Robert D. English, have explained this by the rapid mutual estrangement within the Soviet elite of the 'New Thinkers' and conservatives; conservatives were deliberately blocking the process of change. This was exposed in the aftermath of the Chernobyl disaster. In this incident, as English observes, Gorbachev and his allies were "misinformed by the military-industrial complex" and "betrayed" by conservatives, who blocked information concerning the incident and thus delayed an official response. Jack F. Matlock Jr. stresses that at the time Gorbachev demanded the authorities give "full information" but that the "Soviet bureaucracy blocked the flow". This situation brought international ire upon the Soviets and many blamed Gorbachev himself. Despite this, English suggests that there was a "positive fallout" to Chernobyl, as Gorbachev and his fellow reformers received an increased domestic and international impetus for reform.


          Domestic changes continued apace. In a bombshell speech during Armenian SSR's Central Committee Plenum of the Communist Party the young First Secretary of Armenia's Hrazdan Regional Communist Party, Hayk Kotanjian, criticised rampant corruption in the Armenian Communist Party's highest echelons, implicating Armenian SSR Communist Party First Secretary Karen Demirchian and calling for her resignation. Symbolically, intellectual Andrei Sakharov was invited to return to Moscow by Gorbachev in December 1986 after six years of internal exile in Gorky. During the same month, however, signs of the nationalities problem that would haunt the later years of the Soviet Union surfaced as riots, named Jeltoqsan, occurred in Kazakhstan after Dinmukhamed Kunayev was replaced as First Secretary of the Communist Party of Kazakhstan.
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          1987


          The Central Committee Plenum in January 1987 would see the crystallisation of Gorbachev's political reforms, including proposals for multi-candidate elections and the appointment of non-Party members to government positions. He also first raised the idea of expanding co-operatives at the plenum. Later that year, May would be a month of crisis. In an almost incredible incident, a young West German, Mathias Rust, managed to fly a plane into Moscow and land near Red Square without being stopped. This massively embarrassed the military and Gorbachev made sweeping personnel changes, beginning at the top, where he appointed Dmitry Yazov as Minister of Defence.


          Economic reforms took up much of the rest of 1987, as a new law giving enterprises more independence was passed in June and Gorbachev released a book, Perestroika: New Thinking for Our Country and the World, in November, elucidating his main ideas for reform. Nevertheless, at the same time, the personal and professional acrimony between Gorbachev and Boris Yeltsin increased; after Yeltsin criticised Gorbachev and others at the October Plenum, he was replaced as First Secretary of the Moscow Gorkom Party. This move only temporarily removed Yeltsin's influence.


          In 1987 he rehabilitated many opponents of Stalin, another part of the De-Stalinization, which began 1956, when Lenin's Testament was published as a booklet there.
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          1988


          1988 would see Gorbachev's introduction of glasnost, which gave new freedoms to the people, such as a greater freedom of speech. This was a radical change, as control of speech and suppression of government criticism had previously been a central part of the Soviet system. The press became far less controlled, and thousands of political prisoners and many dissidents were released. Gorbachev's goal in undertaking glasnost was to pressure conservatives within the CPSU who opposed his policies of economic restructuring, and he also hoped that through different ranges of openness, debate and participation, the Soviet people would support his reform initiatives. At the same time, he opened himself and his reforms up for more public criticism, evident in Nina Andreyeva's critical letter in a March edition of Sovetskaya Rossiya. Gorbachev acknowledged that his liberalising policies of glasnost and perestroika owed a great deal to Alexander Dubček's "Socialism with a human face". When asked what the difference was between the Prague Spring and his own reforms, Gorbachev replied, "Nineteen years".


          The Law on Cooperatives enacted in May 1988 was perhaps the most radical of the economic reforms during the early part of the Gorbachev era. For the first time since Vladimir Lenin's New Economic Policy, the law permitted private ownership of businesses in the services, manufacturing, and foreign-trade sectors. The law initially imposed high taxes and employment restrictions, but these were later revised to avoid discouraging private-sector activity. Under this provision, cooperative restaurants, shops, and manufacturers became part of the Soviet scene. It should be noted that some of the SSRs ignored these restrictions. In Estonia, for example, cooperatives were permitted to cater to the needs of foreign visitors and forge partnerships with foreign companies. The large 'All-Union' industrial organisations started to be restructured. Aeroflot, for example, was split into a number of independent enterprises, some of which became the nucleus for future independent airlines. These newly autonomous business organisations were encouraged to seek foreign investment.


          In June 1988, at the CPSU's XIXth Party Conference, Gorbachev launched radical reforms meant to reduce party control of the government apparatus. He proposed a new executive in the form of a presidential system, as well as a new legislative element, to be called the Congress of People's Deputies.
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          1989


          Elections to the Congress of People's Deputies were held throughout the Soviet Union in March and April 1989. This was the first free election in the Soviet Union since 1917. He became Chairman of the Supreme Soviet ( head of state) on May 25, 1989. On March 15, 1990, Gorbachev was elected as the first executive President of the Soviet Union with 59% of the Deputies' votes being an unopposed candidate. The Congress met for the first time on May 25. Their first task was to elect representatives from Congress to sit on the Supreme Soviet. Nonetheless, the Congress posed problems for Gorbachev. Its sessions were televised, airing more criticism and encouraging people to expect evermore rapid reform. In the elections, many Party candidates were defeated. Furthermore, Yeltsin was elected in Moscow and returned to political prominence to become an increasingly vocal critic of Gorbachev.


          The rest of 1989 was taken up by the increasingly problematic nationalities question and the dramatic collapse of the Eastern Bloc. Despite international dtente reaching unprecedented levels, with the Soviet withdrawal from Afghanistan completed in January and U.S.-Soviet talks continuing between Gorbachev and George H. W. Bush, domestic reforms were suffering from increasing divergence between reformists, who criticised the pace of change, and conservatives, who criticised the extent of change. Gorbachev states that he tried to find the middle ground between both groups, but this would draw more criticism towards him. The story from this point on moves away from reforms and becomes one of the nationalities question and the eventual collapse of the Soviet Union.


          On November 9, people in the " German Democratic Republic" ( East Germany, GDR) broke down the Berlin Wall after a peaceful protest against the country's dictatorial administration, including a demonstration by some one million people in East Berlin on November 4. Unlike earlier riots which were ended by military force with the help of USSR, Gorbachev, who came to be lovingly called "Gorby" in West Germany, now decided not to interfere with the process in Germany. He stated that German reunification was an internal German matter.
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          'New Thinking' Abroad


          In contrast to his controversial domestic reforms, Gorbachev was largely hailed in the West for his 'New Thinking' in foreign affairs. During his tenure, he sought to improve relations and trade with the West by reducing Cold War tensions. He established close relationships with several Western leaders, such as West German Chancellor Helmut Kohl, U.S. President Ronald Reagan, and British Prime Minister Margaret Thatcher - who famously remarked: "I like Mr Gorbachev, we can do business together".


          Gorbachev understood the link between achieving international dtente and domestic reform and thus began extending 'New Thinking' abroad immediately. On April 8, 1986, he announced the suspension of the deployment of SS-20s in Europe as a move towards resolving intermediate-range nuclear weapons (INF) issues. Later that year, in September, Gorbachev proposed that the Soviets and Americans both cut their nuclear arsenals in half. He went to France on his first trip abroad as Soviet leader in October. November saw the Geneva Summit between Gorbachev and Ronald Reagan. Though no concrete agreement was made, Gorbachev and Reagan struck a personal relationship and decided to hold further meetings.


          January 1986 would see Gorbachev make his boldest international move so far, when he announced his proposal for the elimination of intermediate-range nuclear weapons in Europe and his strategy for eliminating all nuclear weapons by the year 2000 (often referred to as the 'January Proposal'). He also began the process of withdrawing troops from Afghanistan and Mongolia on 28 July. Nonetheless, many observers, such as Jack F. Matlock Jr. (despite generally praising Gorbachev as well as Reagan), have criticised Gorbachev for taking too long to achieve withdrawal from the Afghanistan War, citing it as an example of lingering elements of 'old thinking' in Gorbachev.


          On October 11, 1986, Gorbachev and Reagan met in Reykjavk, Iceland to discuss reducing intermediate-range nuclear weapons in Europe. To the immense surprise of both men's advisers, the two agreed in principle to removing INF systems from Europe and to equal global limits of 100 INF missile warheads. They also essentially agreed in principle to eliminate all nuclear weapons in 10 years (by 1996), instead of by the year 2000 as in Gorbachev's original outline. Continuing trust issues, particularly over reciprocity and Reagan's Strategic Defense Initiative (SDI), meant that the summit is often regarded as a failure for not producing a concrete agreement immediately, or for leading to a staged elimination of nuclear weapons. In the long term, nevertheless, this would culminate in the signing of the Intermediate-Range Nuclear Forces (INF) Treaty in 1987, after Gorbachev had proposed this elimination on 22 July 1987 (and it was subsequently agreed on in Geneva on 24 November).


          In February, 1988, Gorbachev announced the full withdrawal of Soviet forces from Afghanistan. The withdrawal was completed the following year, although the civil war continued as the Mujahedin pushed to overthrow the pro-Soviet Najibullah regime. An estimated 28,000 Soviets were killed between 1979 and 1989 as a result of the Afghanistan War.
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          Also during 1988, Gorbachev announced that the Soviet Union would abandon the Brezhnev Doctrine, and allow the Eastern bloc nations to freely determine their own internal affairs. Jokingly dubbed the " Sinatra Doctrine" by Gorbachev's Foreign Ministry spokesman Gennadi Gerasimov, this policy of non-intervention in the affairs of the other Warsaw Pact states proved to be the most momentous of Gorbachev's foreign policy reforms. In his July 6, 1989 speech arguing for a " common European home" before the Council of Europe in Strasbourg, France, Gorbachev declared: "The social and political order in some countries changed in the past, and it can change in the future too, but this is entirely a matter for each people to decide. Any interference in the internal affairs, or any attempt to limit the sovereignty of another state, friend, ally, or another, would be inadmissible."


          Moscow's abandonment of the Brezhnev Doctrine led to a string of revolutions in Eastern Europe throughout 1989, in which Communism collapsed. By the end of 1989, mass revolts had spread from one Eastern European capital to another, ousting the regimes imposed on Eastern Europe after World War II. With the exception of Romania, the popular upheavals against the pro-Soviet Communist regimes were all peaceful ones. (See Revolutions of 1989) The loosening of Soviet hegemony over Eastern Europe effectively ended the Cold War, and for this, Gorbachev was awarded the Otto Hahn Peace Medal in Gold in 1989 and the Nobel Peace Prize on October 15, 1990.


          Coit D. Blacker wrote in 1990 that the Soviet leadership "appeared to have believed that whatever loss of authority the Soviet Union might suffer in Eastern Europe would be more than offset by a net increase in its influence in Western Europe." Nevertheless, it is unlikely that Gorbachev ever intended for the complete dismantling of Communism in the Warsaw Pact countries. Rather, Gorbachev assumed that the Communist parties of Eastern Europe could be reformed in a similar way to the reforms he hoped to achieve in the CPSU. Just as perestroika was aimed at making the USSR more efficient economically and politically, Gorbachev believed that the Comecon and Warsaw Pact could be reformed into more effective entities. Alexander Yakovlev, a close advisor to Gorbachev, would later state that it would have been "absurd to keep the system" in Eastern Europe. In contrast to Gorbachev, Yakovlev had come to the conclusion that the Soviet-dominated Comecon was inherently unworkable and that the Warsaw Pact had "no relevance to real life."


          


          Collapse of the Soviet Union


          While Gorbachev's political initiatives were positive for freedom and democracy in the Soviet Union and its Eastern bloc allies, the economic policy of his government gradually brought the country close to disaster. By the end of the 1980s, severe shortages of basic food supplies (meat, sugar) led to the reintroduction of the war-time system of distribution using food cards that limited each citizen to a certain amount of product per month. Compared to 1985, the state deficit grew from 0 to 109 billion rubles; gold funds decreased from 2,000 to 200 tons; and external debt grew from 0 to 120 billion dollars.


          Furthermore, the democratisation of the Soviet Union and Eastern Europe had irreparably undermined the power of the CPSU and Gorbachev himself. The relaxation of censorship and attempts to create more political openness had the unintended effect of re-awakening long-suppressed nationalist and anti-Russian feelings in the Soviet republics. Calls for greater independence from Moscow's rule grew louder, especially in the Baltic republics of Lithuania, Latvia, and Estonia which had been annexed into the Soviet Union by Stalin in 1940. Nationalist feeling also took hold in Georgia, Ukraine, Armenia and Azerbaijan.


          In December 1986, the first signs of the nationalities problem that would haunt the later years of the Soviet Union's existence surfaced as riots, named Jeltoqsan, occurred in Alma Ata and other areas of Kazakhstan after Dinmukhamed Kunayev was replaced as First Secretary of the Communist Party of Kazakhstan. Nationalism would then surface in Russia in May 1987, as 600 members of Pamyat, a nascent Russian nationalist group, demonstrated in Moscow and were becoming increasingly linked to Boris Yeltsin, who received their representatives at a meeting.


          Glasnost hastened the development of the nationalities problem. Violence erupted in Nagorno-Karabakh - an Armenian-populated enclave within Azerbaijan - between February and April, when Armenians living in the area began a new wave of protests over the arbitrary transfer of the historically Armenian region from Armenia to Azerbaijan in 1920 upon Joseph Stalin's decision. Gorbachev imposed a temporary solution, but it did not last, as fresh trouble arose in Nagorno-Karabakh between June and July. Turmoil would once again return in December, this time in Armenia itself, when the Leninakan Earthquake hit the region on December 7. Poor local infrastructure magnified the hazard and some 25,000 people died. Gorbachev was forced to break off his trip to the U.S. and cancel planned travels to Cuba and Britain.


          Elections to the Congress of People's Deputies, which took place throughout the Soviet Union in March and April 1989, returned many pro-independence republicans, as many CPSU candidates were rejected. The televised Congress debates allowed the dissemination of pro-independence propositions. Indeed, 1989 would see numerous nationalistic expressions protests. Initiated by the Baltic republics in January, laws were passed in most non-Russian republics giving precedence for the republican language over Russian. April 9 would see the crackdown of nationalist demonstrations by Soviet troops in Tbilisi. There would be further bloody protests in Uzbekistan in June, where Uzbeks and Meskhetian Turks clashed in Fergana. Apart from this violence, three major events that altered the face of the nationalities issue occurred in 1989. Estonia had declared its sovereignty in November, 1988, to be followed by Lithuania in May 1989 and by Latvia in July (the Communist Party of Lithuania would also declare its independence from the CPSU in December). This brought the Union and the republics into clear confrontation and would form a precedent for other republics.


          Following this, in July, on the eve of the anniversary of the signing of the Nazi-Soviet Pact, it was formally revealed that the treaty did indeed include a plan for the annexation of the Baltic countries into the USSR (as happened in 1940) and the division of Poland between the two countries. The unsavory past was exposed and gave impetus to the peoples of the Baltic countries who could now even more legitimately claim that they were subject to oppression. Finally, the Eastern bloc collapsed in the autumn of 1989, raising hopes that Gorbachev would extend his non-interventionist doctrine to the internal workings of the USSR.


          


          Crisis of the Union, 1990-91
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          1990 began with nationalist turmoil in January. Azerbaijanis rioted and troops needed to be sent in to restore order; many Moldavians demonstrated in favour of unification with the newly-democratic Romania; and Lithuanian demonstrations continued. The same month, in a hugely significant move, Armenia asserted its right to veto laws coming from the All-Union level, thus intensifying the 'war of laws' between republics and Moscow.


          Soon after, the CPSU, which had already lost much of its control, began to lose even more power as Gorbachev deepened political reform. The February Central Committee Plenum advocated multi-party elections; local elections held between February and March returned a large number of pro-independence candidates. The Congress of People's Deputies then amended the Soviet Constitution in March, removing Article 6, which guaranteed the monopoly of the CPSU. The process of political reform was therefore coming from above and below, and was gaining a momentum that would augment republican nationalism. Soon after the constitutional amendment, Lithuania declared independence and elected Vytautas Landsbergis as President.


          On March 15, Gorbachev himself was elected as the first and only President of the Soviet Union by the Congress of People's Deputies and chose a Presidential Council of 15 politicians. Gorbachev was essentially creating his own political support base independent of CPSU conservatives and radical reformers. The new Executive was designed to be a powerful position to guide the spiraling reform process, and the Supreme Soviet and Congress of People's Deputies had already given Gorbachev increasingly presidential powers in February. This would be again a source of criticism from reformers. Despite the apparent increase in Gorbachev's power, he was unable to stop the process of nationalistic assertion. Further embarrassing facts about Soviet history were revealed in April, when the government admitted that the NKVD had carried out the infamous Katyn Massacre of Polish army officers during World War II; previously, the Soviets had blamed the Nazis. More significantly for Gorbachev's position, Boris Yeltsin was reaching a new level of prominence, as he was elected Chairman of the Presidium of the Supreme Soviet of the Russian SFSR in May, effectively making him the de jure leader of the Russian Soviet Federative Socialist Republic. Problems for Gorbachev would once more come from the Russian parliament in June, when it declared the precedence of Russian laws over All-Union level legislation.


          Gorbachev's personal position continued changing. At XXVIIIth CPSU Congress in July, Gorbachev was re-elected General Secretary but this position was now completely independent of Soviet government, and the Politburo had no say in the ruling of the country. Gorbachev further reduced Party power in the same month, when he issued a decree abolishing Party control of all areas of the media and broadcasting. At the same time, Gorbachev was working to consolidate his Presidential position, culminating in the Supreme Soviet granting him special powers to rule by decree in September in order to pass a much-needed plan for transition to a market economy. However, the Supreme Soviet could not agree on which programme to adopt. Gorbachev pressed on with political reform, his proposal for setting up a new Soviet government, with a Soviet of the Federation consisting of representatives from all 15 republics, was passed through the Supreme Soviet in November. In December, Gorbachev was once more granted increased executive power by the Supreme Soviet, arguing that such moves were necessary to counter "the dark forces of nationalism". Such moves led to Eduard Shevardnadze's resignation; Gorbachev's former ally warned of an impending dictatorship. This move was a serious blow to Gorbachev personally and to his efforts for reform.


          Meanwhile, Gorbachev was losing further ground to nationalists. October 1990 saw the founding of DemoRossiya, the Russian nationalist party; a few days later, both Ukraine and Russia declared their laws completely sovereign over Soviet level laws. The 'war of laws' had become an open battle, with the Supreme Soviet refusing to recognise the actions of the two republics. Gorbachev would publish the draft of a new union treaty in November, which envisioned a continued union called the Union of Sovereign Soviet Republics , but, going into 1991, the actions of Gorbachev were steadily being overtaken by the centrifugal secessionist forces.


          January and February would see a new level of turmoil in the Baltic republics. On January 10, 1991 Gorbachev issued an ultimatum-like request addressing the Lithuanian Supreme Council demanding the restoration of the validity of the constitution of the Soviet Union in Lithuania and the revoking of all anti-constitutional laws. In his Memoirs, Gorbachev asserts that, on January 12, he convened the Council of the Federation and political measures to prevent bloodshed were agreed, including sending representatives of the Council of the Federation on a "fact-finding mission" to Vilnius. However, before the delegation arrived, the local branches of the KGB and armed forces had worked together to seize the TV tower in Vilnius; Gorbachev asked the heads of the KGB and military if they had approved such action, and there is no evidence that they, or Gorbachev, ever approved this move. Gorbachev cites documents found in the RSFSR Prokuratura after the August coup, which only mentioned that "some 'authorities'" had sanctioned the actions. A book called Alpha  the KGB's Top Secret Unit also suggests that a "KGB operation co-ordinated with the military" was undertaken by the KGB Alpha Group. Archie Brown, in The Gorbachev Factor, uses the memoirs of many people around Gorbachev and in the upper echelons of the Soviet political landscape, to implicate General Valentin Varennikov, a member of the August coup plotters, and General Viktor Achalov, another August coup conspirator and later a putschist against Yeltsin in 1993. These persons were characterised as individuals "who were prepared to remove Gorbachev from his presidential office unconstitutionally" and "were more than capable of using unauthorised violence against nationalist separatists some months earlier". Brown criticises Gorbachev for "a conscious tilt in the direction of the conservative forces he was trying to keep within an increasingly fragile coalition" who would later betray him; he also criticises Gorbachev "for his tougher line and heightened rhetoric against the Lithuanians in the days preceding the attack and for his slowness in condemning the killings" but notes that Gorbachev did not approve any action and was seeking political solutions.


          As a result of continued violence, at least 14 civilians were killed and more than 600 injured from January 1113, 1991 in Vilnius, Lithuania. The strong Western reaction and the actions of Russian democratic forces put the president and government of the Soviet Union into an awkward situation, as news of support for Lithuanians from Western democracies started to appear. Further problems surfaced in Riga, Latvia, on January 20 and 21, where OMON (special Ministry of the Interior) troops killed 4 people. Archie Brown suggests that Gorbachev's response this time was better, condemning the rogue action, sending his condolences and suggesting that secession could take place if it went through the procedures outlined in the Soviet constitution. According to Gorbachev's aide, Shakhnazarov (quoted by Archie Brown), Gorbachev was finally beginning to accept the inevitability of "losing" the Baltic republics, although he would try all political means to preserve the Union. Brown believes that this put him in "imminent danger" of being overthrown by hard-liners against the secession.


          Gorbachev thus continued to draw up a new treaty of union which would have created a truly voluntary federation in an increasingly democratised Soviet Union. The new treaty was strongly supported by the Central Asian republics, who needed the economic power and markets of the Soviet Union to prosper. However, the more radical reformists, such as Russian SFSR President Boris Yeltsin, were increasingly convinced that a rapid transition to a market economy was required and were more than happy to contemplate the disintegration of the Soviet Union if that was required to achieve their aims. Nevertheless, a referendum on the future of the Soviet Union was held in March (with a referendum in Russia on the creation of a presidency), which returned an average of 76.4% in the 9 republics where it was taken, with a turn-out of 80% of the adult population. Estonia, Latvia, Lithuania, Armenia, Georgia and Moldova did not participate. Following this, an April meeting at Novo-Ogarevo between Gorbachev and the heads of the 9 republics issued a statement on speeding up the creation of a new Union treaty. Meanwhile, Boris Yeltsin was elected President of the Russian Federation by 57.3% of the vote (with a turnout of 74%).


          


          The August 1991 coup


          In contrast to the reformers' lukewarm approach to the new treaty, the hard-line apparatchiks, still strong within the CPSU and military establishment, were completely opposed to anything which might lead to the break-up of the Soviet Union. On the eve of the treaty's signing, the hardliners struck.


          Hardliners in the Soviet leadership, calling themselves the ' State Emergency Committee', launched the August coup in 1991 in an attempt to remove Gorbachev from power and prevent the signing of the new union treaty. During this time, Gorbachev spent three days (August 19, 20 and 21) under house arrest at a dacha in the Crimea before being freed and restored to power. However, upon his return, Gorbachev found that neither union nor Russian power structures heeded his commands as support had swung over to Yeltsin, whose defiance had led to the coup's collapse. Furthermore, Gorbachev was forced to fire large numbers of his Politburo and, in several cases, arrest them. Those arrested for high treason included the " Gang of Eight" that had led the coup, including Kryuchkov, Yazov, Pavlov and Yanayev. Pugo was found shot; and Akhromeyev, who had offered his assistance but was never implicated, was found hanging in his Kremlin office. Most of these men had been former allies of Gorbachev's or promoted by him, which drew fresh criticism.


          


          Aftermath of the coup and the final collapse


          Between August 21 and September 22, Estonia, Latvia, Lithuania, Ukraine, Belarus, Moldova, Georgia, Armenia, Azerbaijan, Kazakhstan, Kyrgyzstan, Uzbekistan, Tajikstan, and Turkmenistan declared their independence. Simultaneously, Boris Yeltsin ordered the CPSU to suspend its activities on the territory of Russia and closed the Central Committee building at Staraya Ploschad. The Russian flag now flew beside the Soviet flag at the Kremlin. In light of these circumstances, Gorbachev resigned as General Secretary of the CPSU on August 24 and advised the Central Committee to dissolve. Gorbachev's hopes of a new Union were further hit when the Congress of People's Deputies dissolved itself on September 5. Though Gorbachev and the representatives of 8 republics (excluding Azerbaijan, Georgia, Moldavia, Ukraine, Lithuania, Latvia and Estonia) signed an agreement on forming a new economic community on October 18, events were overtaking Gorbachev.


          The final blow to Gorbachev's vision was effectively dealt by a Ukrainian referendum on December 1, where the Ukrainian people voted for independence. The presidents of Russia, Ukraine and Belarus met in Belovezh Forest, near Brest, Belarus, on December 8, founding the Commonwealth of Independent States and declaring the end of the Soviet Union in the Belavezha Accords. Gorbachev was presented with a fait accompli and reluctantly agreed with Yeltsin, on December 17, to dissolve the Soviet Union. Gorbachev resigned on December 25 and the Soviet Union was formally dissolved the next day. Two days later, on December 27, Yeltsin moved into Gorbachev's old office.


          Gorbachev had aimed to maintain the CPSU as a united party but move it in the direction of social democracy. The inherent contradictions in this approach, praising Lenin, admiring Sweden's social model and seeking to keep the three Baltic states, were difficult enough. But when the CPSU was proscribed after the August coup, Gorbachev was left with no effective power base beyond the armed forces. In the end, Yeltsin won them around with promises of better payment.


          


          Activities after resignation
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          Following his resignation and the collapse of the Soviet Union, Gorbachev remained active in Russian politics. Following a failed run for the presidency in 1996, Gorbachev established the Social Democratic Party of Russia, a union between several Russian social democratic parties. He resigned as party leader in May 2004 over a disagreement with the party's chairman over the direction taken in the December 2003 election campaign. The party was later banned in 2007 by the Supreme Court of the Russian Federation due to its failure to establish local offices with at least 500 members in the majority of Russian regions, which is required by Russian law for a political organisation to be listed as party. Later that year, Gorbachev founded a new political party, called the Union of Social-Democrats. In June 2004, Gorbachev represented Russia at the funeral of Ronald Reagan.


          Gorbachev has also appeared in numerous media events since his resignation from office. In 1993, Gorbachev appeared as himself in the Wim Wenders film, Faraway, So Close!, the sequel to Wings of Desire. In 1997, Gorbachev appeared with his granddaughter Anastasia in an internationally-screened television commercial for Pizza Hut. The US corporation's fee for the 60-second ad went to his not-for-profit Gorbachev Foundation. In 2007, French luxury brand Louis Vuitton announced that Gorbachev would be shown in an ad campaign for their signature luggage.


          Since his resignation, Gorbachev has remained involved in world affairs. He founded the Gorbachev Foundation in 1992, headquartered in San Francisco, California. He later founded Green Cross International, with which he was one of three major sponsors of the Earth Charter. He also became a member of the Club of Rome and the Club of Madrid.


          


          Growing disillusionment with the United States


          In the decade that followed the Cold War, Gorbachev became increasingly disillusioned with United States foreign policy; opposing the U.S.-led NATO bombing of Yugoslavia in 1999 and the Iraq War since 2003. On July 27, 2007, Gorbachev criticised recent U.S. foreign policy for sowing world disorder. What has followed are unilateral actions, what has followed are wars, what has followed is ignoring the U.N. Security Council, ignoring international law and ignoring the will of the people, even the American people, he said. In 2007, Gorbachev on a visit to New Orleans promised to a crowd of listeners that he would return in 2011 to personally lead a local revolution if the U.S. government had failed by then to repair the levees. His comments were greeted with enthusiasm by the crowd, but he claimed that revolutionary action should be a last resort. In May 2008, Gorbachev went further in his criticism. "We had 10 years after the Cold War to build a new world order and yet we squandered them. The United States cannot tolerate anyone acting independently. Every US president has to have a war." He continued: "I sometimes have a feeling that the United States is going to wage war against the entire world."


          


          Honours and accolades
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In 1990, Gorbachev was awarded the Nobel Peace Prize for "his leading role in the peace process which today characterises important parts of the international community".
            

          


          
            	On May 4, 1992, Gorbachev was awarded the first ever Ronald Reagan Freedom Award at the Ronald Reagan Presidential Library in Simi Valley, California.

          


          
            	In 1993 Gorbachev was awarded a Legum Doctor, honoris causa from Carleton University in Ottawa, Canada.

          


          
            	In 1995, Gorbachev received an Honorary Doctorate from Durham University, County Durham, England for his contribution to "the cause of political tolerance and an end to Cold War-style confrontation".

          


          
            	For his historic role in the evolution of glasnost, and for his leadership in the disarmament negotiations with the United States during the Reagan administration, Gorbachev was awarded the Courage of Conscience award October 20, 1996.

          


          
            	Gorbachev, together with Bill Clinton and Sophia Loren, were awarded the 2004 Grammy Award for Best Spoken Word Album for Children for their recording of Sergei Prokofiev's Peter and the Wolf.

          


          
            	In 2005, Gorbachev was awarded the Point Alpha Prize for his role in supporting German reunification. He also received an honorary doctorate from the University of Mnster.

          


          


          Religious affiliation


          Gorbachev was baptised in the Russian Orthodox Church as a child. He campaigned for establishment of freedom of religion laws in the former Soviet Union.


          Gorbachev has also expressed pantheistic views, saying, in an interview with the magazine Resurgence, "Nature is my god."


          Remarks by Gorbachev to Ronald Reagan in discussions during their summits, made the President deeply intrigued by the possibility that the leader of the Evil Empire might be a "closet Christian." Reagan seems to have seen this as the most interesting aspect of his meeting with the Soviet leader in Geneva.


          At the end of a November 1996 interview on CSPAN's Booknotes, Gorbachev described his plans for future books. He made the following reference to God: "I don't know how many years God will be giving me, [or] what His plans are."


          Gorbachev was the recipient of the Athenagoras Humanitarian Award of the Order of St. Andrew Archons of the Ecumenical Patriarchate of Constantinople on 20 November, 2005.


          On March 19 2008, during a surprise visit to pray at the tomb of Saint Francis in Assisi, Italy, Gorbachev made an announcement which has been interpreted to the effect that he was a Christian. Gorbachev stated that "St Francis is, for me, the alter Christus, the other Christ. His story fascinates me and has played a fundamental role in my life." He added, "It was through St Francis that I arrived at the Church, so it was important that I came to visit his tomb."


          However, a few days later, he reportedly told the Russian news agency Interfax, "Over the last few days some media have been disseminating fantasiesI can't use any other wordabout my secret Catholicism, [...] To sum up and avoid any misunderstandings, let me say that I have been and remain an atheist.". In response, a spokesman for the Russian Orthodox patriarch Alexei II told the Russian media: "In Italy, he (Gorbachev) spoke in emotional terms, rather than in terms of faith. He is still on his way to Christianity. If he arrives, we will welcome him."


          


          Health


          In November 2006, Gorbachev was admitted to a hospital in Munich, Germany after he reported that he was not feeling well. He had an operation on a carotid artery in his neck on November 21, 2006. He returned to Russia on December 9, 2006.


          


          Naevus flammeus
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          Gorbachev is the most famous person in modern times with visible naevus flammeus. The crimson birthmark on the top of his bald head was the source of much satire among critics and cartoonists. Contrary to some accounts, it is not rosacea. In his official photos as a Politburo member this birthmark was removed.


          Though some suggested that it be surgically removed, Gorbachev opted not to, as once he was publicly known to have the mark, he believed it would be perceived as him being more concerned with his appearance than other, more important issues.


          


          Other meanings


          
            	Raisa Gorbacheva, wife of Mikhail, died of leukaemia 1999


            	Yuri Gorbachev, famous Russian-American painter and sculptor, nephew of Mikhail Gorbachev


            	Gorbachevo, a place in Belarus


            	Gorbachevo, a place near Smolensk in Russia

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mikhail_Gorbachev"
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              	Coordinates:
            


            
              	Sovereign state

              	Italy
            


            
              	Region

              	Lombardy
            


            
              	Province

              	Province of Milan
            


            
              	Insubric settlement

              	c. 600 BC
            


            
              	Roman foundation

              	222 BC
            


            
              	Government
            


            
              	- Mayor

              	Letizia Moratti
            


            
              	Area
            


            
              	-City

              	182km(70.3sqmi)
            


            
              	- Urban

              	1,982km(765.3sqmi)
            


            
              	Elevation

              	+120m (394ft)
            


            
              	Population (December 2006)
            


            
              	-City

              	1,303,437 ( 2nd)
            


            
              	- Density

              	7,159/km(18,541.7/sqmi)
            


            
              	- Metro

              	7.4 million
            


            
              	- Called

              	Milanesi or Meneghini
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-Summer( DST)

              	CEST ( UTC+2)
            


            
              	Postal codes

              	20100, 20121-20162
            


            
              	Area code(s)

              	02
            


            
              	Patron saints

              	Ambrose ( 7 December)
            


            
              	Website: www.comune.milano.it
            

          


          Milan ( Italian: Milano; Western Lombard: Milan (listen)) is one of the largest cities in Italy, located in the plains of Lombardy. The municipality (Comune di Milano) has a population of 1.3million. The Milan metropolitan area, depending on the specific definition, has a population ranging from 2.9 to 7.4million. The municipal border covers a relatively small area (about one-eighth of that of Rome) because of the historical development of high density centres in agriculturally rich Lombardy.


          Milan is renowned as one of the world capitals of design and fashion. The English word milliner is derived from the name of the city. The Lombard metropolis is famous for its fashion houses and shops (such as along via Montenapoleone) and the Galleria Vittorio Emanuele in the Piazza Duomo (reputed to be the world's oldest shopping mall). The city hosted the World Exposition in 1906 and will host the Universal Expo in 2015. Inhabitants of Milan are referred to as "Milanese" (Italian: Milanesi or informally Meneghini or Ambrosiani).


          The Olona river, the Lambro river and the Seveso creek run through Milan. Olona and Seveso run mostly underground.


          


          History


          


          Etymology


          The Celtic name for the settlement of the Insubres is not attested, but in the Roman name Mediolanum the name element -lanum is the Celtic equivalent of -planum "plain'", thus Mediolanum: "in the midst of the plain", due to its location in a plain close to the confluence of two small rivers, the Olona and the Seveso. The origin of the name and of a boar as a symbol of the city are fancifully accounted for in Andrea Alciato's Emblemata (1584), beneath a woodcut of the first raising of the city walls, where a boar is seen lifted from the excavation, and the etymology of Mediolanum given as "half-wool", explained in Latin and in French. The foundation of Milan is credited to two Celtic peoples, the Bituriges and the Aedui, having as their emblems a ram and a boar; therefore "The citys symbol is a wool-bearing boar, an animal of double form, here with sharp bristles, there with sleek wool." Alciato credits the most saintly and learned Ambrose for his account.


          The German name for the city is Mailand, while in the local Western Lombard dialect, the city's name is Miln, similar to the French.
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          Roman times


          Around 400 BC, the Celtic Insubres inhabited Milan and the surrounding region. In 222 BC, the Romans conquered this settlement, which received the name Mediolanum. After several centuries of Roman control, Milan was declared the capital of the Western Roman Empire by Emperor Diocletian in 293 AD. Diocletian chose to stay in the Eastern Roman Empire (capital Nicomedia) and his colleague Maximianus the Western one. Immediately Maximinian built several gigantic monuments, like a large circus (470 x 85meters), the Thermae Erculee, a large complex of imperial palaces and several other services and buildings.

          In the Edict of Milan of 313, Emperor Constantine I guaranteed freedom of religion for Christians. The city was besieged by the Visigoths in 402, and the imperial residence was moved to Ravenna. Fifty years later (in 452), the Huns overran the city. In 539, the Ostrogoths conquered and destroyed Milan in the course of the so-called Gothic War against Byzantine Emperor Justinian I. In the summer of 569, the Longobards (from which the name of the Italian region Lombardy derives) conquered Milan, overpowering the small Byzantine army left for its defence. Milan surrendered to the Franks in 774 when Charlemagne, in an utterly novel decision, took the title "King of the Lombards" as well (before then the Germanic kingdoms had frequently conquered each other, but none had adopted the title of King of another people). Subsequently Milan was part of the Holy Roman Empire.


          


          Middle Ages


          During the Middle Ages, Milan prospered as a centre of trade due to its command of the rich plain of the Po and routes from Italy across the Alps. The war of conquest by Frederick I Barbarossa against the Lombard cities brought the destruction of much of Milan in 1162. After the founding of the Lombard League in 1167, Milan took the leading role in this alliance. As a result of the independence that the Lombard cities gained in the Peace of Constance in 1183, Milan became a duchy. In 1208 Rambertino Buvalelli served a term as podest of the city, in 1242 Luca Grimaldi, and in 1282 Luchetto Gattilusio. In 1395, Gian Galeazzo Visconti became duke of Milan. In 1447 Filippo Maria Visconti, Duke of Milan, died without a male heir; following the end of the Visconti line, the Ambrosian Republic was enacted. However, the Republic collapsed when in 1450, Milan was conquered by Francesco Sforza, of the House of Sforza, which made Milan one of the leading cities of the Italian Renaissance.


          


          Periods of Spanish, French and Austrian domination


          The French king Louis XII first laid claim to the duchy in 1492. At that time, Milan was defended by Swiss mercenaries. After the victory of Louiss successor Francis I over the Swiss at the Battle of Marignano, the duchy was promised to the French king Francis I. When the Habsburg Charles V defeated Francis I at the Battle of Pavia in 1525, northern Italy, including Milan, passed to the House of Habsburg. In 1556, Charles V abdicated in favour of his son Philip II and his brother Ferdinand I. Charless Italian possessions, including Milan, passed to Philip II and the Spanish line of Habsburgs, while Ferdinands Austrian line of Habsburgs ruled the Holy Roman Empire.


          However, in 1700 the Spanish line of Habsburgs was extinguished with the death of Charles II. After his death, the War of the Spanish Succession began in 1701 with the occupation of all Spanish possessions by French troops backing the claim of the French Philippe of Anjou to the Spanish throne. In 1706, the French were defeated in Ramillies and Turin and were forced to yield northern Italy to the Austrian Habsburgs. In 1713, the Treaty of Utrecht formally confirmed Austrian sovereignty over most of Spains Italian possessions including Lombardy and its capital, Milan.


          [bookmark: 19th_Century]


          19th Century


          Napoleon conquered Lombardy in 1796, and Milan was declared capital of the Cisalpine Republic. Later, he declared Milan capital of the Reign of Italy and was crowned in the Duomo. Once Napoleons occupation ended, the Congress of Vienna returned Lombardy, and Milan, along with the Veneto, to Austrian control in 1815. During this period, Milan became a centre of lyric opera. Here Mozart wrote three operas, and in a few years La Scala became the reference theatre in the world, with its premieres of Bellini, Donizetti, Rossini and Verdi. Verdi himself is now tumulated in a precious Institute, the "Casa di Riposo per Musicisti", the Verdi's present to Milan. In the 19th century other important theatres were La Cannobiana and the Teatro Carcano.


          On March 18, 1848, the Milanese rebelled against Austrian rule, during the so-called " Five Days" (It. Cinque Giornate), and Field Marshall Radetzky was forced to withdraw from the city temporarily. However, after defeating Italian forces at Custoza on July 24, Radetzky was able to reassert Austrian control over Milan and northern Italy. However, Italian nationalists, championed by the Kingdom of Sardinia, called for the removal of Austria in the interest of Italian unification. Sardinia and France formed an alliance and defeated Austria at the Battle of Solferino in 1859. Following this battle, Milan and the rest of Lombardy were incorporated into the Kingdom of Sardinia, which soon gained control of most of Italy and in 1861 was rechristened as the Kingdom of Italy.


          The political unification of Italy cemented Milans commercial dominance over northern Italy. It also led to a flurry of railway construction that made Milan the rail hub of northern Italy. Rapid industrialization put Milan at the centre of Italys leading industrial region, though in the 1890s Milan was shaken by the Bava-Beccaris massacre, a riot related to an high inflation rate. Meanwhile, as Milanese banks dominated Italys financial sphere, the city became the countrys leading financial centre. Milans economic growth brought a rapid expansion in the citys area and population during the late 19th and early 20th centuries.
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          20th Century


          In 1919, Benito Mussolini organized the Blackshirts, who formed the core of Italys Fascist movement, in Milan. In 1922, Mussolini started his March on Rome from Milan.


          During World War II, Milan suffered severe damage from British and American bombing, Even though Italy quit the war in 1943, the Germans occupied most of northern Italy until 1945. Some of the worst Allied bombing of Milan was in 1944. Much of the bombing focused around Milan's main train station.


          In 1943, anti-German resistance in occupied Italy increased and there were explosions in Milan.


          As the war came to an end, the American 1st Armored Division advanced on Milan as part of the Po Valley Campaign. But even before they arrived, members of the Italian resistance movement rose up in open revolt in Milan and liberated the city. Nearby, Mussolini and several members of his Italian Social Republic (Repubblica Sociale Italiana, or RSI) were captured by the resistance at Dongo and executed. On 29 April 1945, the bodies of the Fascists were taken to Milan and hung unceremoniously upside-down at Piazzale loreto a public square.


          After the war the city was the site of a refugee camp for Jews fleeing from Austria. During the 1950s and 1960s, thousands of Italians, particularly from Southern Italy, moved to Milan to seek jobs within the citys rapidly expanding economy and the population peaked at 1,723,000 in 1971. From the 1980s Milan become to host many immigrants from other countries of third world. In the same years began the quick and great extension of Chinatown, a district established in the 20s in the area around Via Paolo Sarpi, Via Bramante, Via Messina and Via Rosmini, by a group of chinese people from Zejiang. Today is one of the most picturesque district in the city. Much of Milan's population however was lost during the 1970s and 1980s to the belt of new suburbs and small cities surrounding Milan. Nonetheless, Milans population seems to have stabilized, and there has been a slight increase in the population of the city since 2001.


          


          Municipal Administration
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              The nine boroughs of Milan.
            

          


          


          Politics


          
            	Name of the Mayor: Letizia Brichetto Arnaboldi in Moratti


            	Date of election: May 30, 2006


            	Party: Forza Italia - Popolo delle Libert

          


          Of nine boroughs into which Milan is divided, eight are governed by centre-right coalition (1-8) and one by centre-left coalition (9).


          


          Administrative Subdivision


          The city of Milan is subdivided into 9 administrative zones, called Zona. In 1999 the administration decided to reduce the number of these zones from 21 to 9. The Zona 1 is in the historic centre - within the perimeter of the spanish-era city walls, the other eight cover from Zona 1 borders to the city limits..


          The following table reports the datas for every Zona; the total population is higher than the official city population because it includes foreign born immigrants with permits in its count.


          
            
              	

              	Zona

              	Area

              (km)

              	Population

              (31 December 2006)

              	Density

              (inhab/km)

              	Subdivisions
            


            
              	Zona 1

              	Centro Storico

              	9.67

              	107,087

              	11,074

              	Centro Storico, Piazza del Duomo, Porta Tenaglia, Porta Sempione / Arco della Pace, Chinatown, Giardini Pubblici, piazza della Repubblica, largo della Crocetta, via della Guastalla, Basilica di Sant'Ambrogio, San Vittore, Parco delle Basiliche, Carrobbio
            


            
              	Zona 2

              	Stazione Centrale, Gorla, Turro, Precotto, Greco, Crescenzago

              	12.58

              	163,932

              	13,031

              	Porta Nuova, Centrale, Ponte Seveso, Loreto, Maggiolina, Villaggio dei Giornalisti, Greco, Gorla, Turro, Precotto, Padova, Crescenzago, Adriano, Breda, Cassina di Pomm
            


            
              	Zona 3

              	Porta Venezia, Citt Studi, Lambrate

              	14.23

              	153,470

              	10,785

              	Porta Venezia, Porta Monforte, Citt Studi, Lambrate, Parco Lambro, Ortica, Quartiere Feltre, Casoretto, via Corelli, Rottole, Cimiano, via Carnia, Naviglio della Martesana
            


            
              	Zona 4

              	Porta Vittoria, Porta Romana, Forlanini, Monlu, Rogoredo

              	20.95

              	169,051

              	8,069

              	Porta Vittoria, Porta Romana, piazzale Libia, Cavriano, Calvairate, Monlu, Taliedo, La Trecca, Porto, Gamboloita, Nosedo, piazzale Corvetto, Rogoredo, Santa Giulia, Morsenchio, Forlanini, viale Omero, San Luigi, Ponte Lambro
            


            
              	Zona 5

              	Porta Ticinese, Porta Lodovica, Vigentino, Chiaravalle, Gratosoglio

              	29.87

              	134,016

              	4,487

              	Porta Ticinese, Porta Lodovica, Vigentino, Chiaravalle, Gratosoglio, Porta Vigentina, Conchetta, parco Ravizza, piazza Ohm, via Ripamonti, Vigentino, viale Ortles, via Quaranta, Morivione, via Spaventa, Quartiere Stadera, Quartiere Torretta, via Meda, Conca Fallata, Vaiano Valle, Selvanesco, Casenuove, Macconago, Quintosole, Ronchetto delle Rane, Chiesa Rossa, Naviglio Pavese, Vettabbia, corso San Gottardo
            


            
              	Zona 6

              	Barona, Giambellino, Lorenteggio, Porta Genova

              	18.28

              	164,487

              	8,998

              	Porta Genova, Darsena, via Magolfa, via Solari, San Cristoforo, Moncucco, Lorenteggio, via Giambellino, Restocco Maroni, Ronchetto sul Naviglio, Boffalora, Cascina Bianca, Cascina Cantalupa, via Bisceglie, via Inganni, piazza Frattini, Naviglio Grande, Barona, via Santa Rita, viale Legioni Romane, via Foppa
            


            
              	Zona 7

              	Porta Vercellina, Baggio, San Siro, Forze Armate

              	31.34

              	190,969

              	6,093

              	Porta Vercellina, Baggio, San Siro, via delle Forze Armate, Porta Vercellina, piazzale Aquileia, piazza Piemonte, via Washington, via Marghera, piazzale Brescia, piazzale Siena, via Saint Bon, Ospedale San Carlo, via Valsesia, Quinto Romano, Quarto Cagnino, piazzale Selinunte, Figino, Assiano, Muggiano, via Novara, via Marx, via Bellaria, via degli Ippodromi
            


            
              	Zona 8

              	Porta Volta, Fiera, Gallaratese, Quarto Oggiaro

              	23.72

              	197,484

              	8,326

              	Porta Volta, Fiera, Gallaratese, Quarto Oggiaro, corso Sempione, Bullona, Cimitero Monumentale, Porta Garibaldi, via Cenisio, via Paolo Sarpi, Ghisolfa, Cagnola, Il Portello, Monte Stella, Boldinasco, Q.T.8, piazza Bonola, via Ghisallo, Trenno, Lampugnano, San Leonardo, piazzale Accursio, Musocco, Porta Volta, Villapizzone, Garegnano e Certosa di Garegnano, Vialba, Quarto Oggiaro, Belgioioso, Roserio
            


            
              	Zona 9

              	Affori, Porta Nuova, Niguarda, Bovisa, Fulvio Testi

              	21.12

              	194,386

              	9,204

              	Affori, Porta Nuova, Niguarda, Bovisa, viale Fulvio Testi, Centro Direzionale, via Melchiorre Gioia, L'Isola, viale Zara, via Lancetti (Dogana), via Farini, Bovisasca, Dergano, Derganino, Montalbino, Prato Centenaro, C Granda, Comasina, Segnano, Bicocca, Stazione di Milano Greco Pirelli, viale Sarca, viale Fermi, via Astesani, piazzale Maciachini, Bruzzano, Parco Nord, via Seveso
            


            
              	

              	Total City

              	181,76

              	1,483,882

              	8,164

              	
            

          


          


          Climate


          Under the Kppen climate classification Milan is typically classified as having a Humid subtropical climate (Cfa). In contrast to most of Italy, which is famous for a comfortable Mediterranean climate, Milan's winters are typically damp and cold, while summers are warm and quite muggy at times. Average temperatures are -3/+6C in January and +15/+28C in July. Snowfalls are relatively common in winter, even if in the last 15-20years they have decreased in frequency and amount. The historic average of Milan's area is between 35 and 45 cm (16"/18"); single snowfalls over 30-50 cm in 1-3days happen periodically, with a record of 80-100 cm during the famous snowfall of January 1985. Humidity is quite high during the whole year and annual precipitation averages about 1000mm (40 in). In the stereotypical image, the city is often shrouded in the fog characteristic of the Po Basin, although the removal of rice fields from the southern neighbourhoods, urban heating effect and the reduction of pollution levels have reduced this phenomenon in recent years, at least in the downtown.


          



          
            
              	Weather averages for Milan
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	6 (44)

              	8 (47)

              	13 (56)

              	16 (62)

              	21 (70)

              	25 (77)

              	28 (83)

              	28 (82)

              	24 (75)

              	17 (64)

              	11 (52)

              	7 (45)

              	17 (63)
            


            
              	Average low C (F)

              	-4 (25)

              	-3 (27)

              	1 (34)

              	4 (40)

              	9 (49)

              	12 (55)

              	15 (60)

              	15 (60)

              	12 (54)

              	6 (44)

              	0 (33)

              	-3 (26)

              	5 (42)
            


            
              	Precipitation cm (inches)

              	5 (2.0)

              	6 (2.4)

              	8 (3.5)

              	12 (4.9)

              	12 (4.9)

              	8 (3.5)

              	6 (2.5)

              	8 (3.5)

              	6 (2.7)

              	8 (3.3)

              	10 (4.2)

              	5 (2.0)

              	97 (38.3)
            


            
              	Source: Weatherbase 2008
            

          


          
            [image: Leonardo Da Vinci's Last Supper, in the church of Santa Maria delle Grazie, Milan.]

            
              Leonardo Da Vinci's Last Supper, in the church of Santa Maria delle Grazie, Milan.
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              The Milan Cathedral from the opposite square
            

          


          
            [image: Santa Maria delle Grazie, created by Bramante.]

            
              Santa Maria delle Grazie, created by Bramante.
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              Piazza del Duomo.
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              Inside view of the FieraMilano exhibition centre
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              The Pirelli Tower, symbol of the post-war economic boom
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              The Borsa Italiana, based in Milan, is Italy's main stock exchange.
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              Milan, the Sempione Axis with the 1991 IDC project.
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              State University of Milan.
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              State University of Milan-Bicocca.
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              Brera Academy.
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              Bocconi University.
            

          


          


          Main sights


          Milan is one of the major artistic centres of northern Italy. Its chief landmarks include:


          
            	The Duomo, the world's largest collection of marble statues with the widely visible golden Madonna statue on top of the spire, la Madunina (little Madonna), the symbol of Milan.


            	Teatro alla Scala. Milan is also one of the most important centres in the world for Opera lirica, with his famous Teatro alla Scala ( La Scala).


            	The Galleria Vittorio Emanuele II, a large, covered arcade linking the Duomo's piazza with the Teatro alla Scala.


            	The Castello Sforzesco


            	The Basilica of Sant'Ambrogio


            	The Palaeo-Christian Basilica of San Lorenzo


            	The Biblioteca Ambrosiana, containing drawings and notebooks by Leonardo da Vinci among its vast holdings of books, manuscripts, and drawings, and is one of the main repositories of European culture. The city is also the home of the Brera Academy of Fine Arts.


            	The church of Santa Maria delle Grazie, which houses one of the most famous paintings of Leonardo da Vinci, The Last Supper (L'ultima cena or Il cenacolo).


            	The church of Santa Maria presso San Satiro, with a famous trompe l'oeil traditionally ascribed to Bramante


            	The Cimitero Monumentale di Milano.


            	The Pinacoteca di Brera, Pinacoteca Ambrosiana, Poldi Pezzoli, the Bagatti Valsecchi Museum and the Musei del Castello galleries, which host a great number of pictorial masterpieces.

          


          


          Demographics


          The city proper (Comune di Milano) has a population of 1,303,437 inhabitants (2006). Between 1991 to 2001, the city proper has lost 113,084 inhabitants (8.3 percent), mostly due to suburban sprawl and expulsion of population from the inner city centre, which is now almost fully dedicated to offices and commerce. The population of the urban area, that coincides with the Province of Milan, is estimated as of 2006 to be 3,884,481 . Finally, the official population of the Milan Metropolitan area counts over 7.4million residents, the largest in Italy . As of 2006, the Italian national institute of statistics ISTAT estimated that 292,204 foreign-born immigrants live in Milan Urban Area, equal to 7.6% of total population.


          


          Economy


          Milan is one of the major financial and business centres of the world. The city is the seat of the Italian Stock Exchange (the Borsa Italiana) "Piazza Affari" and its hinterland is an avant-garde industrial area. Milan was included in a list of ten " Alpha world cities" by Peter J. Taylor and Robert E. Lang of the Brookings Institution in the economic report "U.S. Cities in the 'World City Network'" ( Key Findings, Full Report PDF(940 KiB)).


          Milan is also well-known as the seat of the Alfa Romeo motorcar company, for its silk production, and as one of the world's capitals for fashion and a world leader for design.


          Milan also provides directional functions for the whole of Lombardy, as its industrial base has been externalized throughout the region in the 1960s-70s.


          FieraMilano, the city's Exhibition Centre and Trade Fair complex, is notable. The original fairground, known as "FieraMilanoCity", is slated for redevelopment. The new fairground, in the north-western suburb of Rho, opened in April 2005, making the Fiera Milano the largest trade fair complex in the world.


          


          Milan of the future


          At present, Milan is experiencing a significant architectural and urban design renaissance. Many new construction projects are under way with the aim of rehabilitating disused, peripheral industrial areas, including entire quarters. Examples of these projects include: the addition to the Teatro alla Scala; the CityLife project in the old "fiera" site; the new quarter Santa Giulia; and the Porta Nuova project in the Garibaldi-Repubblica zone. Famous architects are involved in the construction of this "new" Milan, such as Renzo Piano, Norman Foster, Zaha Hadid, Massimiliano Fuksas and Daniel Libeskind. These major works will give Milan a new skyline no longer dominated by the Duomo and the Pirelli Tower.


          This urban rebirth will continue due to the selection of Milan to host Expo 2015.


          


          Education


          Milan is home to numerous universities and other institutions of higher learning:


          


          Science and medical


          
            	Vita-Salute San Raffaele University


            	Tethys Research Institute

          


          


          Architecture and engineering


          
            	Politecnico di Milano

          


          


          Business, economic and social


          
            	Bocconi University


            	Scuola Superiore di Direzione Aziendale  Bocconi

          


          


          Language, art and music


          
            	Accademia dArti e Mestieri dello Spettacolo alla Scala


            	Brera Academy Academy of Fine Arts of Brera


            	Universit I.U.L.M.


            	Nuova Accademia di Belle Arti Milano - NABA


            	Conservatorio Superiore "G. Verdi" di Milano


            	Scuola Beato Angelico

          


          


          Fashion and design


          
            	Domus Academy, Postgraduate School of Design


            	Istituto Europeo di Design


            	Istituto Marangoni


            	Politecnico di Milano - Facolt del Design


            	SPD Scuola Politecnica Di Design

          


          


          Other


          
            	I.S.E.F. Milano  Centro accademico sportivo "Rino Fenaroli"

          


          


          Transportation


          
            [image: Airwiew of Malpensa International Airport. It handled over 23.8�million passengers in 2007.]

            
              Airwiew of Malpensa International Airport. It handled over 23.8million passengers in 2007.
            

          


          


          Airports


          The city has a large international airport known as Malpensa International Airport (MXP), located near the industrial towns of Busto Arsizio and Gallarate and connected to the downtown with the "Malpensa Express" railway service (from Cadorna Station and central station ). Malpensa was designed by the famous Ettore Sottsass. Milan also has the Linate Airport (LIN) within the city limits (for European and domestic traffic), connected with bus line 73 (from S. Babila). A third airport is Orio al Serio (BGY), close to the city of Bergamo. Vergiate, Venegono, Bresso, Voghera and Montichiari are additional airports in the region.


          
            [image: The classic trams from the 1920s are still in use.]

            
              The classic trams from the 1920s are still in use.
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              ETR 500 at Milan Central Station.
            

          


          


          Subways, tramways, trolleybuses and buses


          Milan has 3 subway lines (M1  red, M2  green, M3  yellow) and the system, called Milan Metro  "La Metro", running for more than 80km. There is also a light metro-service, "Metr S. Raffaele", connecting the San Raffaele Hospital with Cascina Gobba station (M2). Extensions of lines 1, 2 and 3 are under construction, to create more than 15km of track with 10 new stations. Line 5 is also under construction, to be finished in the first half of 2012. Lines 4 (linking downtown with Linate Airport) and 6 are in planning stages.


          The "Passante" is a railway tunnel under the city centre used by suburban trains, and allow passengers coming from suburbs a direct interchange to the three (soon to be four) metro lines at Garibaldi, Repubblica, Porta Venezia and Rogoredo stations.


          Greater Milan also has one of the most extensive tramway systems in the world, with more than 286km of track, and 20 lines.


          Milan also has four trolleybus routes; included in the fleet are ten air-conditioned Cristalis trolleybuses.


          Ninety-three bus lines cover over 1,070km between them. The local transportation authority (ATM) transported more than 600million passengers in 2003 .


          


          Railways


          Milan is the second railway hub of Italy, and the five major stations of Milan, amongst which the Milan Central station, are among Italy's busiest. The first railroad built in Milan, the Milan and Monza Rail Road was opened for service on August 17, 1840.


          High speed train lines are under construction all across Italy, and new lines will open from Milan to Rome and Naples, and from Milan to Torino.


          Other than the Central Station, High Speed Trains will sometimes stop also at:


          
            	Milano Rogoredo (for trains coming from Bologna and Rome)


            	Milano/Rho Fiera (from Turin)


            	Milano Pioltello (from the planned high speed line from Venice)

          


          


          Regional-Metropolitan Railway services


          The Suburban Railway Service ( "S" Lines, a service similar to the French RER and German S-Bahn), composed of eight suburban lines and ten more scheduled for 2008, connects the "Greater Milan" to cities such as Como and Varese. The Regional Railway Service ("R"), instead, links Milan with the rest of Lombardy and the national railway system. The "Passante ferroviario" is an underground railway serving a couple of "S" lines and is very much like another subway line (and is even marked as such on subway maps), except that it is connected to LeNord and Trenitalia suburban networks. See the map of the M (subway) + S (regional metropolitan railway) Network on msrmilano.com Go on


          


          Taxis


          Milan has a taxi service operated by private companies and licensed by the City of Milan (Comune di Milano). All taxis are the same colour, white. Prices are based on time elapsed and distance traveled. As the number of licences is kept low by lobbying of present taxi drivers and finding a taxi may be difficult in rush hours, and almost impossible during public transportation strikes.


          
            [image: Teatro alla Scala by night]

            
              Teatro alla Scala by night
            

          


          


          Culture


          



          


          Literature


          In the late eighteenth century, and throughout the nineteenth, Milan was an important centre for intellectual discussion and literary creativity. The Enlightenment found here a fertile ground. Cesare Beccaria, with his famous Dei delitti e delle pene, and Pietro Verri, with the periodical Il Caff were able to exert a considerable influence over the new middle-class culture, thanks also to an open-minded Austrian administration. In the first years of the nineteenth century, the ideals of the Romantic movement made their impact on the cultural life of the city and its major writers debated the primacy of Classical versus Romantic poetry. Here, too, Giuseppe Parini, and Ugo Foscolo published their most important works, and were admired by younger poets as masters of ethics, as well as of literary craftmanship. Foscolo's poem Dei sepolcri was inspired by a Napoleonic law whichagainst the will of many of its inhabitantswas being extended to the city.


          In the third decade of the nineteenth century, Alessandro Manzoni wrote his novel I Promessi Sposi, a Milanese story of the XVII century, etc.. This historical novel was the real manifesto of Italian Romanticism, which found in Milan its centre. The periodical Il Conciliatore published articles by Silvio Pellico, Giovanni Berchet, Ludovico di Breme, who were both Romantic in poetry and patriotic in politics.


          After the Unification of Italy in 1861, Milan lost its political importance; nevertheless it retained a sort of central position in cultural debates. New ideas and movements from other countries of Europe were accepted and discussed: thus Realism and Naturalism gave birth to an Italian movement, Verismo. The greatest verista novelist, Giovanni Verga, was born in Sicily but wrote his most important books in Milan.


          Language


          In addition to Italian, approximately a third of the population of western Lombardy can speak the Western Lombard language, also known as Insubric. In Milan, some natives of the city can speak the traditional Milanese languagethat is to say the urban variety of Western Lombard, which is not to be confused with the Milanese-influenced regional variety of the Italian language.


          


          Religion


          
            [image: The Waldensian Church in Milan, built in 1949, incorporates materials from the demolished Catholic gothic church of San Giovanni in Conca.]

            
              The Waldensian Church in Milan, built in 1949, incorporates materials from the demolished Catholic gothic church of San Giovanni in Conca.
            

          


          Milan's population, like that of Italy as a whole, is overwhelmingly Catholic. Other religions practised include Buddhism, Judaism, Islam and Protestantism. It is the seat of the Roman Catholic Archdiocese of Milan.


          Milan has its own historic Catholic rite known as the Ambrosian Rite (it: rito ambrosiano). It varies slightly from the typical Catholic rite (the Roman, used in all other western regions), with some differences in the liturgy and mass celebrations, and in the calendar (for example, the date of carnival is celebrated some days after the common date). The Ambrosian rite is also practised in other surrounding locations in Lombardy and in the Swiss canton of Ticino.


          Another important difference concerns the liturgical music. The Gregorian chant was completely unused in Milan and surrounding areas, because the official one was its own Ambrosian chant, definitively established by the Council of Trent (1545-1563) and earlier than the Gregorian . To preserve this music there has developed the unique schola cantorum, a college, and an Institute in partnership with the "Pontifical Ambrosian Institute of Sacred Music" (PIAMS) in Rome .


          


          Food


          Like most cities in Italy, Milan and its surrounding area has its own regional cuisine. Milanese cuisine includes " cotoletta alla milanese", a breaded veal (pork and turkey can be used) cutlet pan-fried in butter (which some claim to be of Austrian origin, as it is similar to Viennese "Wienerschnitzel", while others claim that the "Wienerschnitzel" derived from the "cotoletta alla milanese"). Other typical dishes are cassoeula (stewed pork rib chops and sausage with Savoy cabbage and tomato sauce), ossobuco (stewed veal shank with tomato or lemon sauce), risotto alla milanese (with saffron, white wine and beef marrow), busecca (stewed tripe with beans and tomato sauce), and brasato (stewed beef or pork with wine and potatoes). Season-related pastries include chiacchiere (flat fritters dusted with sugar) and tortelli (fried spherical cookies) for Carnival, colomba (glazed cake shaped as a dove) for Easter, pane dei morti ("Bread of the Dead", cookies aromatized with cinnamon) for All Soul's Day and panettone for Christmas. The salame milano, a salami with a very fine grain, is widespread throughout Italy. The best known Milanese cheese is gorgonzola from the nearby town of that name, although today the major gorgonzola producers operate in Piedmont.


          


          Sports


          The city hosted, among other events, the FIFA World Cup in 1934 and 1990, the UEFA European Football Championship in 1980.


          Football is the most popular sport in Italy, and Milan is home to two world-famous football teams: A.C. Milan and Internazionale. The former is normally referred to as "Mlan" (notice the stress on the first syllable, unlike the English and Milanese name of the city), the latter as "Inter".


          Milan is the only city in Europe whose teams have won both the European Cup and the Intercontinental Cup. Both teams play at Giuseppe Meazza  San Siro Stadium (85,700). Many of the strongest Italian football players were born in Milan, in the surrounding metropolitan area, or in Lombardy: Valentino Mazzola, Paolo Maldini, Giuseppe Meazza, Giacinto Facchetti, Luigi Riva, Gaetano Scirea, Giuseppe Bergomi, Walter Zenga, Antonio Cabrini, Roberto Donadoni, Gianluca Vialli, Silvio Piola, Gabriele Oriali, Giovanni Trapattoni and Franco Baresi as well as many others.


          
            	The famous Monza Formula One circuit is located near the city, inside a wide park. It is one of the world's oldest car racing circuits. The capacity for the F1 races is currently around 137,000 spectators, although in the 1950s the stands could hold more than 250,000. It has hosted an F1 race nearly every year since the first year of competition, with the exception of 1980.


            	Olimpia Milano (sponsored Armani) is a successful Italian and European basketball team. It is one of the most important and successful Italian teams and also one of the top teams in Europe too. Olimpia plays at the DatchForum arena (capacity 14,000).


            	Rhinos Milano American Football Club is the oldest American football club in Milan and has won four Italian Super Bowls. They are one of the five foundation clubs of the Italian Football League.


            	CUS Milano Baseball is the oldest baseball club in Milan and has won eight Italian Scudetti.


            	The Amatori Rugby Milano has won 18 National Championships and are the most famous and important Rugby team in Italy.


            	Different ice hockey teams from Milan have won 30 National Championships between them. The Vipers Milano have won the last 5 national championships, the Alpenliga and several Coppa Italia, and are the leaders of that sport in Italy. They play at the Agora Stadium (capacity 4,500) during the regular season, and at the Forum during playoffs.


            	Every year, Milan hosts the Bonfiglio Trophy Under 18 Tennis Tournament. It is the most important youth tournament in the world, and is played at the Milan Tennis Club. The central court has a capacity of 8000. Past winners include Tacchini, Jan Kodes, Adriano Panatta, Corrado Barazzutti, Moreno, Bjrn Borg, Smid, Ivan Lendl, Guy Forget, Jim Courier, Goran Ivaniević, Yevgeny Kafelnikov, and Guillermo Coria.

          


          Milan and Lombardy are official candidates for the Summer Olympic Games of 2020 ("Milan-Lombardy 2020").


          


          Stadia


          
            [image: San Siro Stadium, one of Europe's largest.]

            
              San Siro Stadium, one of Europe's largest.
            

          


          
            	Autodromo Nazionale Monza  car and motorcycle racing  137,000


            	San Siro  only football; Milan and Inter  85,700


            	Arena Civica  Athletics, Rugby, Football, American Football 30,000


            	Brianteo  Athletics, Football  18,568


            	Ippodromo del Trotter  Horse Racing  16,000


            	Ippodromo del Galoppo  Horse Racing  15,000


            	Datch Forum  Basketball, Ice Hockey, Volleyball, Music  9,000 to 12,000


            	MazdaPalace  Basketball, Volleyball  9,000


            	Velodromo Vigorelli  Cycling, American Football  12,000


            	PalaLido  Basketball, Volleyball  5,000


            	Agor  Ice Hockey  4,000


            	Nuovo Giuriati  Rugby  4,000

          


          There are other stadiums and multiuse palaces located in the metropolitan area, the biggest being Monza Brianteo Stadium (18,000 seats), the PalaDesio (10,000) and Geas Stadium (8,500).


          
            
              	Club

              	League

              	Sport

              	Venue

              	Established

              	Championships
            


            
              	A.C. Milan

              	Serie A

              	Football

              	San Siro  Giuseppe Meazza

              	1899

              	4 World Club cups; 7 European championship; 17 Italian championship; 2 Cup Winners' Cup
            


            
              	F.C. Internazionale Milano

              	Serie A

              	Football

              	San Siro  Giuseppe Meazza

              	1908

              	2 World Club cups; 2 European championship; 16 Italian championship; 3 UEFA Cups
            


            
              	Olimpia Milano

              	Serie A

              	Basketball

              	Datchforum

              	1936

              	1 World cup; 3 European championship; 25 Italian championship; 3 Cup Winners' Cup; 2 Korac cup
            


            
              	H.C. Milano/Milano Vipers

              	Serie A

              	Ice Hockey

              	Agor

              	1924

              	2 European championship; 20 Italian championship
            


            
              	H.C. Diavoli/Devils today settled in Courmayeur

              	Serie A

              	Ice Hockey

              	

              	1930

              	3 European championship; 7 Italian championship
            


            
              	Amatori Rugby Milano

              	Serie B

              	Rugby

              	Stadio Giuriati

              	1928

              	18 Italian championship
            


            
              	Rhinos Milano

              	Serie A2

              	American Football

              	Velodromo Vigorelli-Maspes

              	1977

              	4 Italian championship
            

          


          


          Parks and gardens


          
            	Orto Botanico di Brera, a historic botanical garden


            	Orto Botanico di Cascina Rosa, a new botanical garden


            	Parco Sempione, in ancient times the park of the Castello Sforzesco

          


          


          Sister cities


          Milan is twinned with the following cities:


          
            	[image: Flag of Canada] Toronto, Canada

          


          Other forms of cooperation and city friendship:


          
            	[image: Flag of Croatia] Zagreb, Croatia.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Milan"
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        Milankovitch cycles
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          Milankovitch cycles are the collective effect of changes in the Earth's movements upon its climate, named after Serbian civil engineer and mathematician Milutin Milanković. The eccentricity, axial tilt, and precession of the Earth's orbit vary in several patterns, resulting in 100,000-year ice age cycles of the Quaternary glaciation over the last few million years. The Earth's axis completes one full cycle of precession approximately every 26,000 years. At the same time, the elliptical orbit rotates, more slowly, leading to a 21,000-year cycle between the seasons and the orbit. In addition, the angle between Earth's rotational axis and the normal to the plane of its orbit moves from 21.5 degrees to 24.5 degrees and back again on a 41,000-year cycle. Currently, this angle is 23.44 degrees and is decreasing.


          The Milankovitch theory of climate change is not perfectly worked out; in particular, the largest observed response is at the 100,000-year timescale, but the forcing is apparently small at this scale, in regard to the ice ages. Various feedbacks (from carbon dioxide, or from ice sheet dynamics) are invoked to explain this discrepancy.


          Milankovitch-like theories were advanced by Joseph Adhemar, James Croll, Milutin Milanković and others, but verification was difficult due to the absence of reliably dated evidence and doubts as to exactly which periods were important. Not until the advent of deep-ocean cores and a seminal paper by Hays, Imbrie and Shackleton, "Variations in the Earth's Orbit: Pacemaker of the Ice Ages", in Science, 1976, did the theory attain its present state.


          


          Earths movements


          As the Earth spins around its axis and orbits around the Sun, several quasi-periodic variations occur. Although the curves have a large number of sinusoidal components, a few components are dominant. Milankovitch studied changes in the eccentricity, obliquity, and precession of Earth's movements. Such changes in movement and orientation change the amount and location of solar radiation reaching the Earth. This is known as solar forcing (an example of radiative forcing). Changes near the north polar area are considered important due to the large amount of land, which reacts to such changes more quickly than the oceans do.



          


          Orbital shape (eccentricity)
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              Circular orbit, no eccentricity.
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              Orbit with 0.5 eccentricity.
            

          


          The Earth's orbit is an ellipse. The eccentricity is a measure of the departure of this ellipse from circularity. The shape of the Earth's orbit varies from being nearly circular (low eccentricity of 0.005) to being mildly elliptical (high eccentricity of 0.058) and has a mean eccentricity of 0.028. The major component of these variations occurs on a period of 413,000 years (eccentricity variation of 0.012). A number of other terms vary between 95,000 and 136,000 years, and loosely combine into a 100,000-year cycle (variation of 0.03 to +0.02). The present eccentricity is 0.017.


          If the Earth were the only planet orbiting our Sun, the eccentricity of its orbit would not vary in time. The Earth's eccentricity varies primarily due to interactions with the gravitational fields of Jupiter and Saturn. As the eccentricity of the orbit evolves, the semi-major axis of the orbital ellipse remains unchanged. From the perspective of the perturbation theory used in celestial mechanics to compute the evolution of the orbit, the semi-major axis is an adiabatic invariant. According to Kepler's third law the period of the orbit is determined by the semi-major axis. It follows that the Earth's orbital period, the length of a sidereal year, also remains unchanged as the orbit evolves.


          Currently the difference between closest approach to the Sun ( perihelion) and furthest distance ( aphelion) is only 3.4% (5.1 million km). This difference is equivalent to about a 6.8% change in incoming solar radiation. Perihelion presently occurs around January 3, while aphelion is around July 4. When the orbit is at its most elliptical, the amount of solar radiation at perihelion is about 23% greater than at aphelion. This difference is roughly 4 times the value of the eccentricity.


          
            
              	Season (Northern Hemisphere) Durations
            


            
              	data from United States Naval Observatory
            


            
              	Year

              	

              	Date: GMT

              	Season Duration
            


            
              	2005

              	Winter Solstice

              	12/21/2005 18:35

              	88.99 days
            


            
              	2006

              	Spring Equinox

              	3/20/2006 18:26

              	92.75 days
            


            
              	2006

              	Summer Solstice

              	6/21/2006 12:26

              	93.65 days
            


            
              	2006

              	Autumn Equinox

              	9/23/2006 4:03

              	89.85 days
            


            
              	2006

              	Winter Solstice

              	12/22/2006 0:22

              	88.99 days
            


            
              	2007

              	Spring Equinox

              	3/21/2007 0:07

              	
            

          


          Orbital mechanics require that the length of the seasons be proportional to the areas of the seasonal quadrants, so when the eccentricity is extreme, the seasons on the far side of the orbit can be substantially longer in duration. When autumn and winter occur at closest approach, as is the case currently in the northern hemisphere, the earth is moving at its maximum velocity and therefore autumn and winter are slightly shorter than spring and summer. Thus, summer in the northern hemisphere is 4.66 days longer than winter and spring is 2.9 days longer than autumn.



          


          Axial tilt (obliquity)


          
            [image: 22.1-24.5� range of Earth's obliquity.]

            
              22.1-24.5 range of Earth's obliquity.
            

          


          The angle of the Earth's axial tilt ( obliquity) varies with respect to the plane of the Earth's orbit. These slow 2.4 obliquity variations are roughly periodic, taking approximately 41,000 years to shift between a tilt of 22.1 and 24.5 and back again. When the obliquity increases, the amplitude of the seasonal cycle in insolation increases, with summers in both hemispheres receiving more radiative flux from the Sun, and the winters less radiative flux. As a result, it is assumed that the winters become colder and summers warmer.


          But these changes of opposite sign in the summer and winter are not of the same magnitude. The annual mean insolation increases in high latitudes with increasing obliquity, while lower latitudes experience a reduction in insolation. Cooler summers are suspected of encouraging the start of an ice age by melting less of the previous winter's ice and snow. So it can be argued that lower obliquity favors ice ages both because of the mean insolation reduction in high latitudes as well as the additional reduction in summer insolation.


          Currently the Earth is tilted at 23.44 degrees from its orbital plane, roughly half way between its extreme values. The tilt is in the decreasing phase of its cycle, and will reach its minimum value around the year 10,000 AD.


          



          


          Precession (wobble)
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              Precessional movement.
            

          


          Precession is the change in the direction of the Earth's axis of rotation relative to the fixed stars, with a period of roughly 26,000 years. This gyroscopic motion is due to the tidal forces exerted by the sun and the moon on the solid Earth, associated with the fact that the Earth is not a perfect sphere but has an equatorial bulge. The sun and moon contribute roughly equally to this effect. In addition, the orbital ellipse itself precesses in space (anomalistic precession), primarily as a result of interactions with Jupiter and Saturn. This orbital precession is in the opposite sense to the gyroscopic motion of the axis of rotation, shortening the period of the precession of the equinoxes with respect to the perihelion from 26,000 to 21,000 years.


          When the axis is aligned so it points toward the Sun during perihelion, one polar hemisphere will have a greater difference between the seasons while the other hemisphere will have milder seasons. The hemisphere which is in summer at perihelion will receive much of the corresponding increase in solar radiation, but that same hemisphere will be in winter at aphelion and have a colder winter. The other hemisphere will have a relatively warmer winter and cooler summer.


          When the Earth's axis is aligned such that aphelion and perihelion occur near the equinoxes, the Northern and Southern Hemispheres will have similar contrasts in the seasons.


          At present perihelion occurs during the Southern Hemisphere's summer, and aphelion is reached during the southern winter. Thus the Southern Hemisphere seasons are somewhat more extreme than the Northern Hemisphere seasons, when other factors are equal.


          


          Orbital inclination


          The inclination of Earth's orbit drifts up and down relative to its present orbit with a cycle having a period of about 70,000 years. Milankovitch did not study this three-dimensional movement.


          More recent researchers noted this drift and that the orbit also moves relative to the orbits of the other planets. The invariable plane, the plane that represents the angular momentum of the solar system, is approximately the orbital plane of Jupiter. The inclination of the Earth's orbit has a 100,000 year cycle relative to the invariable plane. This 100,000-year cycle closely matches the 100,000-year pattern of ice ages.


          It has been proposed that a disk of dust and other debris is in the invariable plane, and this affects the Earth's climate through several possible means. The Earth presently moves through this plane around January 9 and July 9, when there is an increase in radar-detected meteors and meteor-related noctilucent clouds.


          A study of the chronology of Antarctic ice cores using oxygen to nitrogen ratios in air bubbles trapped in the ice, which appear to respond directly to the local insolation, concluded that the climatic response documented in the ice cores was driven by Northern Hemisphere insolation as proposed by the Milankovitch hypothesis (Kawamura et al, Nature, 23 August 2007, vol 448, p912-917). This is an additional validation of the Milankovitch hypothesis by a relatively novel method, and is inconsistent with the "inclination" theory of the 100,000-year cycle.


          


          Problems


          Because the observed periodicities of climate fit so well with the orbital periods, the orbital theory has overwhelming support. Nonetheless, there are several difficulties in reconciling theory with observations.


          [bookmark: 100.2C000-year_problem]


          100,000-year problem


          The 100,000-year problem is that the eccentricity variations have a significantly smaller impact on solar forcing than precession or obliquity and hence might be expected to produce the weakest effects. However, observations show that during the last 1 million years, the strongest climate signal is the 100,000-year cycle. In addition, despite the relatively large 100,000-year cycle, some have argued that the length of the climate record is insufficient to establish a statistically significant relationship between climate and eccentricity variations. Some models can however reproduce the 100,000 year cycles as a result of non-linear interactions between small changes in the Earth's orbit and internal oscillations of the climate system.


          [bookmark: 400.2C000-year_problem]


          400,000-year problem


          The 400,000-year problem is that the eccentricity variations have a strong 400,000-year cycle. That cycle is only clearly present in climate records older than the last million years. If the 100 ka variations are having such a strong effect, the 400ka variations might also be expected to be apparent. This is also known as the stage 11 problem, after the interglacial in marine isotopic stage 11 which would be unexpected if the 400,000-year cycle has an impact on climate. The relative absence of this periodicity in the marine isotopic record may be due, at least in part, to the response times of the climate system components involved  in particular, the carbon cycle.


          


          Stage 5 problem


          The stage 5 problem refers to the timing of the penultimate interglacial (in marine isotopic stage 5) which appears to have begun 10 thousand years in advance of the solar forcing hypothesized to have been causing it. This is also referred to as the causality problem.


          


          Effect exceeds cause


          
            [image: 420,000 years of ice core data from Vostok, Antarctica research station.]

            
              420,000 years of ice core data from Vostok, Antarctica research station.
            

          


          The effects of these variations are primarily believed to be due to variations in the intensity of solar radiation upon various parts of the globe. Observations show climate behaviour is much more intense than the calculated variations. Various internal characteristics of climate systems are believed to be sensitive to the insolation changes, causing amplification ( positive feedback) and damping responses ( negative feedback).


          


          The unsplit peak problem


          The unsplit peak problem refers to the fact that eccentricity has cleanly resolved variations at both 95 and 125ka frequencies. A sufficiently long, well-dated record of climate change should be able to resolve both frequencies, but some researchers interpret climate records of the last million years as showing only a single spectral peak at 100ka periodicity. It is debatable whether the quality of existing data ought to be sufficient to resolve both frequencies over the last million years.


          


          The transition problem


          The transition problem refers to the change in the frequency of climate variations 1 million years ago. From 1-3 million years, climate had a dominant mode matching the 41ka cycle in obliquity. After 1 million years ago, this changed to a 100ka variation matching eccentricity. No reason for this change has been established.


          


          Present conditions


          
            [image: Calculated past and future variations in solar radiation at 65� N.]
          


          The amount of solar radiation ( insolation) in the Northern Hemisphere at 65 N seems to be related to occurrence of an ice age. Astronomical calculations show that 65 N summer insolation should increase gradually over the next 25,000 years, and that no declines in 65 N summer insolation sufficient to cause an ice age are expected in the next 50,000 to 100,000 years.


          As mentioned above, at present perihelion occurs during the Southern Hemisphere's summer, and aphelion during the southern winter. Thus the Southern Hemisphere seasons should tend to be somewhat more extreme than the Northern Hemisphere seasons. The relatively low eccentricity of the present orbit results in a 6.8% difference in the amount of solar radiation during summer in the two hemispheres.


          


          The future


          Since orbital variations are predictable, if one has a model that relates orbital variations to climate, it is possible to run such a model forward to "predict" future climate. Two caveats are necessary: that anthropogenic effects and that the mechanism by which orbital forcing influences climate is not well understood.


          An often-cited 1980 study by Imbrie and Imbrie determined that, "Ignoring anthropogenic and other possible sources of variation acting at frequencies higher than one cycle per 19,000 years, this model predicts that the long-term cooling trend which began some 6,000 years ago will continue for the next 23,000 years."


          More recent work by Berger and Loutre suggests that the current warm climate may last another 50,000 years.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Milankovitch_cycles"
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              	Background information
            


            
              	Birth name

              	Miles Dewey Davis III
            


            
              	Born

              	May 26, 1926(1926-05-26)

              Alton, Illinois, USA
            


            
              	Died

              	September 28, 1991 (aged65)

              Santa Monica, California, USA
            


            
              	Genre(s)

              	Bebop, cool jazz, modal jazz, hard bop, third stream, jazz-funk, jazz fusion, acid jazz
            


            
              	Occupation(s)

              	Bandleader, composer, trumpeter
            


            
              	Instrument(s)

              	Trumpet, flugelhorn, keyboard
            


            
              	Years active

              	19441991
            


            
              	Associated acts

              	Miles Davis Quintet
            


            
              	Website

              	www.milesdavis.com
            

          


          Miles Dewey Davis III ( May 26, 1926  September 28, 1991) was an American jazz trumpeter, bandleader, and composer.


          Widely considered one of the most influential musicians of the 20th century, Davis was at the forefront of almost every major development in jazz from World War II to the 1990s. He played on various early bebop records and recorded one of the first cool jazz records. He was partially responsible for the development of modal jazz, and jazz fusion arose from his work with other musicians in the late 1960s and early 1970s.


          Davis belongs to the great tradition of jazz trumpeters that started with Buddy Bolden and ran through Joe "King" Oliver, Louis Armstrong, Roy Eldridge and Dizzy Gillespie, although unlike those musicians he was never considered to have the highest level of technical ability. His greatest achievement as a musician, however, was to move beyond being regarded as a distinctive and influential stylist on his own instrument. He shaped whole styles and ways of making music through the work of his bands, in which many of the most important jazz musicians of the second half of the Twentieth Century made their names.


          Davis was posthumously inducted into the Rock and Roll Hall of Fame on March 13, 2006. He has also been inducted into the St. Louis Walk of Fame, Big Band and Jazz Hall of Fame, and Down Beat's Jazz Hall of Fame.


          


          Biography


          


          Early life - 1926 to 1944


          Miles Davis was born to a relatively affluent family in Alton, Illinois. His father, Dr. Miles Davis II, was a dentist. In 1927, the family moved to East St. Louis. They also owned a substantial ranch in northern Arkansas, where Davis learned to ride horses as a boy.


          Davis' mother, Cleota Mae (Henry) Davis, wanted her son to learn the piano  she was a capable blues pianist, but kept this fact hidden from her son. Miles' musical studies began at 13, when his father gave him a new trumpet and arranged lessons with local trumpeter Elwood Buchanan. Davis later suggested that his father's instrument choice was made largely to irk his wife, who disliked the instrument's sound. Against the fashion of the time, Buchanan stressed the importance of playing without vibrato, and Davis would carry his clear signature tone throughout his career. Buchanan was said to slap Davis' knuckles with a ruler every time he started using heavy vibrato. Davis once remarked on the importance of this signature sound, saying, "I prefer a round sound with no attitude in it, like a round voice with not too much tremolo and not too much Baseline bass. Just right in the middle. If I cant get that sound I cant play anything." Clark Terry was another important early influence and friend of Davis'.


          By the age of 16, Davis was a member of the musician's union and working professionally when not at school. At 17, he spent a year playing in bandleader Eddie Randle's "Blue Devils". During this time, Sonny Stitt tried to persuade him to join the Tiny Bradshaw band then passing through town, but Davis' mother insisted that he finish his final year of high school.


          In 1944, the Billy Eckstine band visited St. Louis. Dizzy Gillespie and Charlie Parker were members of the band, and Davis was taken on as third trumpet for a couple of weeks because of the illness of Buddy Anderson. When Eckstine's band left Davis behind to complete the tour, the trumpeter's parents were still keen for him to continue formal academic studies.


          


          Bebop and the Birth of the Cool (1944 to 1955)


          In 1944, Davis moved to New York City, ostensibly to take up a scholarship at the Juilliard School of Music. He neglected his studies and sought out Charlie Parker instead. His first recordings were made in 1945 with blues singer Rubberlegg Williams and tenor saxophonist Herbie Fields. In the autumn he became a member of Parker's unofficial quintet, appearing on many of Parker's seminal bebop recordings for the Savoy and Dial labels. Davis's style on trumpet was distinctive by this point, but as a soloist he lacked the confidence and virtuosity of his mentors. He was known to play throttled notes, and to sometimes stumble during his solos.


          By 1948, he had served his apprenticeship as a sideman, both on stage and record, and was beginning to blossom as a solo artist. Davis began to work with a nonet that featured then-unusual instrumentation such as the French horn and tuba. The nonet featured a young Gerry Mulligan and Lee Konitz. After some gigs at New York's Royal Roost, the nonet was signed by Capitol Records. Several singles were released in 1949 and 1950, featuring arrangements by Gil Evans, Gerry Mulligan and John Lewis. This began Davis' collaboration with Evans, with whom he would partner on many of his major works over the next 20 years. The sides saw only limited release until 1957, when 11 of the 12 were released as the album Birth of the Cool (more recent issues collect all 12 sides).


          In 1949, Davis visited Europe for the first time and performed at that year's Paris Jazz Festival in May. The response to modern jazz musicians in Paris was enthusiastic and they had become something of a cult in the French capital. Davis dated his problems with narcotics from this point. Playing in the jazz clubs of New York, Davis was in frequent contact with people who used and sold drugs. By 1950, like many of his contemporaries, he had developed a heroin addiction.


          Between 1950 and 1955, Davis chiefly recorded as a leader for Prestige and Blue Note records in a variety of small group settings. Sidemen included Sonny Rollins, John Lewis, Kenny Clarke, Jackie McLean, Art Blakey, Horace Silver, Thelonious Monk, J. J. Johnson, Percy Heath, Milt Jackson and Charles Mingus. Because of his problems with drugs, Davis had gained a reputation for unreliability. In the winter of 1953-1954 though, he returned to East St. Louis and his family. He locked himself in a guest room in his father's farm for twelve days until the drug was fully out of his system.


          After overcoming his heroin addiction with help from Sugar Ray Robinson, Davis made a series of important recordings for Prestige in 1954, later collected on albums including Bags' Groove, Miles Davis and the Modern Jazz Giants and Walkin'. At this time, he started to use the Harmon mute to darken and subdue the timbre of his trumpet. This muted trumpet tone was to be associated with Davis for the rest of his career. In July 1955, he played a legendary solo on Thelonius Monk's " 'Round Midnight" at the Newport Jazz Festival. This performance thrust Davis back into the jazz spotlight, leading George Avakian to sign Davis to Columbia and Davis to form his first quintet.


          


          First great quintet and sextet (1955 to 1958)


          In 1955, Davis formed the first incarnation of the Miles Davis Quintet. This band featured John Coltrane ( tenor saxophone), Red Garland (piano), Paul Chambers (double bass) and Philly Joe Jones ( drums). Eschewing the rhythmic and harmonic complexity of the then-prevalent bebop, Davis was allowed the space to play long, legato, and essentially melodic lines in which he would begin to explore modal jazz. Davis was influenced at around this time by pianist Ahmad Jamal, whose sparse style contrasted with the "busy" sound of bebop. The first recordings of this group were made for Columbia Records in 1955, released on 'Round About Midnight. Davis was still under contract to Prestige, but had an agreement that he could make recordings for subsequent releases using his new label. His final recordings for Prestige were the product of two days of recording in 1956, released as Relaxin' with the Miles Davis Quintet, Steamin' with the Miles Davis Quintet, Workin' with the Miles Davis Quintet and Cookin' with the Miles Davis Quintet.


          The quintet was never stable, however; several of the other members used heroin, and the Miles Davis Quintet disbanded in early 1957.


          That year, Davis traveled to France to compose the score to Louis Malle's Ascenseur pour l'chafaud. He recorded the entire soundtrack with the aid of French session musicians Barney Wilen, Pierre Michelot and Ren Urtreger, and American drummer Kenny Clarke.


          In 1958, the quintet reformed as a sextet, with the addition of Julian "Cannonball" Adderley on alto saxophone, and recorded Milestones.


          


          Recordings with Gil Evans (1957 to 1963)


          In the late 1950s and early 1960s, Davis recorded a series of albums with Gil Evans, often playing flugelhorn as well as trumpet. The first, Miles Ahead (1957), showcased his playing with a jazz big band and a horn section beautifully arranged by Evans. Tunes included Dave Brubeck's "The Duke", as well as Lo Delibes' "The Maids Of Cadiz", the first piece of European classical music Davis had recorded. Another important feature of the album was the innovative use of editing to join the tracks together, turning each side of the album into a seamless piece of music.


          In 1958, Davis and Evans recorded Porgy and Bess, an arrangement of pieces from George Gershwin's opera of the same name. This album featured members of his contemporary band including Paul Chambers, Philly Joe Jones, and Julian "Cannonball" Adderley. Davis named the album one of his own favorites.


          Sketches of Spain (1959-1960) featured tunes by contemporary Spanish composer Joaquin Rodrigo and also Manuel de Falla, as well as Gil Evans originals with a Spanish theme. Miles Davis at Carnegie Hall (1961) includes Rodrigo's Concierto de Aranjuez, along with other songs recorded at a concert with an orchestra under Evans' direction.


          Sessions in 1962 resulted in the album Quiet Nights, a short collection of bossa nova tunes which was released against the wishes of both artists. That was the last time that the two created a full album again. In his autobiography, Davis noted that ". . . my best friend is Gil Evans".


          


          Kind of Blue (1959 to 1964)


          After recording Milestones, Garland and Jones were replaced by Bill Evans and Jimmy Cobb. The introspective improvisation of Evans, who was classically trained, influenced the sound of the band and allowed them to explore the music more deeply than ever before, furthering the advancement of modal jazz as seen on '58 Miles. Evans departed late in 1958. He was replaced by Wynton Kelly.


          In March and April 1959, Davis re-entered the studio with his working sextet to record what is widely considered his magnum opus, Kind of Blue. He called back Bill Evans, months away from forming what would become his seminal trio, for the album sessions as the music had been planned around Evans' piano style. Equally crucially, both Davis and Evans had direct familiarity with the ideas of pianist George Russell regarding modal jazz, Davis from discussions with Russell and others prior to what came to be known as the Birth of the Cool sessions, and Evans from study with Russell in 1956. Miles, however, had neglected to inform current pianist Kelly as to Evans' role in the recordings, Kelly subsequently playing only on the track " Freddie Freeloader", and not present at all on April date for the album. " So What" and " All Blues" had been played by the sextet at performances prior to the recording sessions, but for the other three compositions, Davis and Evans prepared skeletal harmonic frameworks which the other musicians saw for the first time on the day of recording, in order to generate an improvisational approach. The resulting album has proven to be a huge influence on other musicians. According to the RIAA, Kind of Blue is the best-selling jazz album of all time, having been certified as triple platinum (3 million copies sold).


          The same year, while taking a break outside the famous Birdland nightclub in New York City, Davis was beaten by the New York police and subsequently arrested. Believing the assault to have been racially motivated (it is said he was beaten by a single policeman who was angered by Davis being with a white woman), he attempted to pursue the case in the courts, before eventually dropping the proceedings.


          Davis convinced Coltrane to play with the group on one final European tour in the spring of 1960. Coltrane then departed to form his classic quartet, although he returned for some of the tracks on the 1961 album Someday My Prince Will Come. Davis tried various replacement saxophonists, including Sonny Stitt and Hank Mobley. The quintet with Hank Mobley was recorded in the studio and on several live engagements at Carnegie Hall and the Black Hawk jazz club in San Francisco. Stitt's playing with the group is found on both a recording made in Olympia, Paris (where Davis and Coltrane had played a few months before) and the Live in Stockholm album.


          In 1963, Davis' long-time rhythm section of Kelly, Chambers and Cobb departed. He quickly got to work putting together a new group, including tenor saxophonist George Coleman and bassist Ron Carter. Davis, Coleman, Carter, and a few other musicians recorded half an album in the spring of 1963. A few weeks later, drummer Tony Williams and pianist Herbie Hancock joined the group, and soon thereafter Davis, Coleman and the rhythm section recorded the rest of Seven Steps to Heaven.


          The rhythm section clicked very quickly with each other and the horns; the group's rapid evolution can be traced through the aforementioned studio album, In Europe (July 1963), My Funny Valentine, and Four and More (both February 1964). The group played essentially the same repertoire of bebop and standards that earlier Davis bands did, but tackled them with increasing structural and rhythmic freedom and (in the case of the up-tempo material) breakneck speed.


          Coleman left in the spring of 1964, to be replaced by avant-garde saxophonist Sam Rivers, on the suggestion of Tony Williams. Rivers remained in the group only briefly, but was recorded live with the quintet in Japan; the group can be heard on In Tokyo! (July 1964).


          By the end of the summer, Davis had convinced Wayne Shorter to quit Art Blakey's Jazz Messengers. Shorter became the principal composer of Davis' quintet, and some of his compositions of this era ("Footprints", "Nefertiti") are now standards. While on tour in Europe, the group quickly made their first official recording, Miles in Berlin (Fall 1964). On return to the United States later that year, Davis (at the urging of Jackie DeShannon) was instrumental in getting The Byrds signed to Columbia Records.


          


          Second Great Quintet (1964 to 1968)


          By the time of E.S.P. (1965) Davis' lineup consisted of Wayne Shorter, Herbie Hancock, Ron Carter (bass) and Tony Williams (drums). This lineup, the last of his acoustic bands, is often known as "the second great quintet."


          A two-night Chicago gig in late 1965 is captured on The Complete Live at The Plugged Nickel 1965, released in 1995. Unlike the group's studio albums, the live engagement shows the group still playing primarily standards and bebop tunes.


          This was followed by a series of studio recordings: Miles Smiles (1966), Sorcerer (1967), Nefertiti (1967), Miles in the Sky (1968) and Filles de Kilimanjaro (1968). The quintet's approach to improvisation came to be known as "time no changes" or "freebop", because they abandoned the chord-change-based approach of bebop for a modal approach. Through Nefertiti, the studio recordings consisted primarily of originals composed by Shorter, and to a lesser degree of compositions by the other sidemen. In 1967, the group began to play their live concerts in continuous sets, with each tune flowing into the next and only the melody indicating any sort of demarcation; Davis' bands would continue to perform in this way until his retirement in 1975.


          Miles in the Sky and Filles de Kilimanjaro, on which electric bass, electric piano and guitar were tentatively introduced on some tracks, pointed the way to the subsequent fusion phase in Davis' output. Davis also began experimenting with more rock-oriented rhythms on these records. By the time the second half of Filles de Kilimanjaro had been recorded, Dave Holland and Chick Corea had replaced Carter and Hancock in the working band, though both Carter and Hancock would occasionally contribute to future recording sessions. Davis soon began to take over the compositional duties of his sidemen.


          1969 Miles: Festiva de Juan Pins is the earliest available live recording of Davis' band's playing live sets in a continuous sets fashion. (However, it has only had a European and Japanese release.)


          


          Electric Miles (1968 to 1975)
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              Miles Davis in Rio de Janeiro, May 1974.
            

          


          Davis's influences included late 1960s acid rock and funk artists such as Sly and the Family Stone, James Brown and Jimi Hendrix, many of whom he met through Betty Mabry, a young model and songwriter Miles married in 1968 and divorced a year later. The musical transition required that Davis and his band adapt to electric instruments in both live performances and the studio.


          By the time In a Silent Way had been recorded in February 1969, Davis had augmented his standard quintet with additional players. Hancock and Joe Zawinul were brought in to assist Corea on electric keyboards, and guitarist John McLaughlin made the first of his many appearances. By this point, Shorter was also doubling on soprano saxophone. After recording this album, Williams left to form his group Lifetime and was replaced by Jack DeJohnette.


          Six months later, an even larger group of musicians, including Jack DeJohnette, Airto Moreira and Bennie Maupin recorded the double LP Bitches Brew, which became a huge seller, hitting gold record status (half a million copies) by 1976. This album and In a Silent Way were among the first fusions of jazz and rock that were commercially successful, building on the groundwork laid by Charles Lloyd, Larry Coryell, and many others who pioneered a genre that would become known simply as " Jazz-rock fusion".


          During this period, Davis toured with the "lost quintet" of Shorter, Corea, Holland and DeJohnette. The group's repertoire included material from Bitches Brew, In a Silent Way, the 1960s quintet albums, and an occasional standard.


          In 1972, Davis was introduced to the music of Karlheinz Stockhausen by young arranger and cellist, and later Grammy award winner, Paul Buckmaster, leading to a period of new creative exploration for Davis. Biographer J.K.Chambers wrote that "The effect of Davis's study of Stockhausen could not be repressed for long. ... Davis's own 'space music,' shows Stockhausen's influence compositionally." His recordings and performances during this period were described as "space music" by fans, by music critic Leonard Feather, and by Buckmaster who stated: "a lot of mood changes - heavy, dark, intense - definitely space music."


          Both Bitches Brew and In a Silent Way feature "extended" (more than 20 minutes each) compositions that were never actually "played straight through" by the musicians in the studio. Instead, Davis and producer Teo Macero selected musical motifs of various lengths from recorded extended improvisations and edited them together into a musical whole which only exists in the recorded version. Bitches Brew made use of such electronic effects as multi-tracking, tape loops and other editing techniques. Both records, especially Bitches Brew, proved to be huge sellers.


          Starting with Bitches Brew, Davis' albums began to often feature cover art much more in line with psychedelic art or black power movements than that of his earlier albums. He took significant cuts in his usual performing fees in order to open for rock groups like the Steve Miller Band, the Grateful Dead and Santana. Several live albums were recorded during the early 1970s at such performances: Live at the Fillmore East, March 7, 1970: It's About That Time (March 1970), Black Beauty (April 1970) and Miles Davis at Fillmore: Live at the Fillmore East (June 1970).


          By the time of Live-Evil in December 1970, Davis' ensemble had transformed into a much more funk-oriented group. Davis began experimenting with wah-wah effects on his horn. The ensemble with Gary Bartz, Keith Jarrett and Michael Henderson, often referred to as the "Cellar Door band" (the live portions of Live-Evil were recorded at a club by that name), never recorded in the studio, but is documented in the six CD Box Set The Cellar Door Sessions, which was recorded over four nights in December 1970.


          In 1970, Davis contributed extensively to the soundtrack of a documentary about the African-American boxer Jack Johnson. Himself a devotee of boxing, Davis drew parallels between Johnson, whose career had been defined by the fruitless search for a Great White Hope to dethrone him, and Davis' own career, in which he felt the establishment had prevented him from receiving the acclaim and rewards that were due him. The resulting album, 1971's A Tribute to Jack Johnson, contained two long pieces that utilized musicians (some of whom were not credited on the record) including guitarists John McLaughlin and Sonny Sharrock, Herbie Hancock on a broken Farfisa organ and drummer Billy Cobham.


          As Davis stated in his autobiography, he wanted to make music for the young African-American audience. On The Corner (1972) blended funk elements with the traditional jazz styles he had played his entire career. The album was highlighted by the appearance of saxophonist Carlos Garnett. The record provoked fierce disparagement from many critics, with one British critic noting: "I love Miles, but this is where I get off." In his autobiography, Davis stated that this criticism was made because no critic could categorize this music and complained that the album was promoted by the "traditional" jazz radio stations.


          After recording On the Corner, Davis put together a new band, with only Michael Henderson, Carlos Garnett and percussionist Mtume returning from the previous band. It included guitarist Reggie Lucas, tabla player Badal Roy, sitarist Khalil Balakrishna and drummer Al Foster. It was unusual in that none of the sidemen were major jazz instrumentalists; as a result, the music emphasized rhythmic density and shifting textures instead of individual solos. This group, which recorded in the Philharmonic Hall for the album In Concert (1972), was unsatisfactory to Davis. Through the first half of 1973, he dropped the tabla and sitar, took over keyboard duties, and added guitarist Pete Cosey. The Davis/Cosey/Lucas/Henderson/Mtume/Foster ensemble would remain virtually intact over the next two years. Initially, Dave Liebman played saxophones and flute with the band. In 1974, he was replaced by Sonny Fortune.


          Big Fun (1974) was a double album containing four long jams, recorded between 1969 and 1972. Similarly, Get Up With It (1975) collected recordings from the previous five years. Get Up With It included "He Loved Him Madly", a tribute to Duke Ellington, as well as one of Davis' most lauded pieces from this era, "Calypso Frelimo". This was his last studio album of the 1970s.


          In 1974 and 1975, Columbia recorded three double-LP live Davis albums: Dark Magus, Agharta and Pangaea. Dark Magus is a 1974 New York concert; the latter two are recordings of consecutive concerts from the same February 1975 day in Osaka, Japan. At the time, only Agharta was available in the US; Pangaea and Dark Magus were initially released only by CBS/Sony Japan. All three feature at least two electric guitarists (Reggie Lucas and Pete Cosey, deploying an array of post-Hendrix electronic distortion devices; Dominique Gaumont is a third guitarist on Dark Magus), electric bass, drums, reeds, and Davis on electric trumpet and organ. These albums were the last he was to record for five years. Davis was troubled by osteoarthritis (which led to a hip replacement operation in 1976, the first of several), sickle-cell disease, depression, bursitis, ulcers and a renewed dependence on alcohol and drugs (primarily heroin), and his performances were routinely panned throughout late 1974 and early 1975. By the time the group reached Japan in February 1975, Davis was teetering on a physical breakdown and required copious amounts of vodka and narcotics to complete his engagements.


          After a Newport Jazz Festival performance at Avery Fisher Hall in New York on July 1, 1975, Davis withdrew almost completely from the public eye for six years. As Gil Evans said, "His organism is tired. And after all the music he's contributed for 35 years, he needs a rest."


          Davis characterized this period in his memoirs as a colorful time when wealthy women lavished him with sex and drugs. In reality, he had become completely dependent upon various drugs, spending nearly all of his time propped up on a couch in his apartment watching television, leaving only to score more drugs. In 1976, Rolling Stone reported rumors of his imminent demise. Although he stopped practicing trumpet on a regular basis, Davis continued to compose intermittently and made three attempts at recording during his exile from performing; these sessions (one with the assistance of Paul Buckmaster and Gil Evans, who left after not receiving promised compensation) bore little fruit and remain unreleased.


          In 1979, he placed in the yearly Top 10 trumpeter poll of Down Beat magazine. Columbia continued to issue compilation albums and records of unreleased vault material to fulfill contractual obligations.


          During his period of inactivity, Davis saw the fusion music that he had spearheaded over the past decade firmly enter into the mainstream. When he emerged from retirement, Davis' musical descendants would be in the realm of New Wave rock, and in particular the stylings of Prince.


          


          Last Decade (1981 to 1991)
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          By 1979, Davis had rekindled his relationship with actress Cicely Tyson. With Tyson, Davis would overcome his drug addiction and regain his enthusiasm for music. As he had not played trumpet for the better part of three years, regaining his famed embouchure proved to be particularly arduous. While recording The Man With The Horn (sessions were spread sporadically over 1979-1981), Davis played mostly wah-wah with a younger, larger band.


          The initial large band was eventually abandoned in favour of a smaller combo featuring saxophonist Bill Evans and bass player Marcus Miller, both of whom would be among Davis' most regular collaborators throughout the decade. He married Tyson in 1981; they would divorce in 1988. The Man With The Horn was finally released in 1981 and received a poor critical reception despite selling fairly well. In May, the new band played two dates as part of the Newport Jazz Festival. The concerts, as well as the live recording We Want Miles from the ensuing tour, received positive reviews.


          By late 1982, Davis' band included French percussionist Mino Cinelu and guitarist John Scofield, with whom he worked closely on the album Star People. In mid-1983, while working on the tracks for Decoy, an album mixing soul music and electronica that was released in 1984, Davis brought in producer, composer and keyboardist Robert Irving III, who had earlier collaborated with Davis on The Man With the Horn. With a seven-piece band, including Scofield, Evans, keyboardist and music director Irving, drummer Al Foster and bassist Darryl Jones (later of The Rolling Stones), Davis played a series of European gigs to positive receptions. While in Europe, he took part in the recording of Aura, an orchestral tribute to Davis composed by Danish trumpeter Palle Mikkelborg.


          You're Under Arrest, Davis' next album, was released in 1985 and included another brief stylistic detour. Included on the album were his interpretations of Cyndi Lauper's ballad " Time After Time", and " Human Nature" from Michael Jackson. Davis noted that many of today's accepted jazz standards were in fact pop songs from Broadway theatre, and that he was simply updating the "standards" repertoire with new material.


          You're Under Arrest also proved to be Davis' final album for Columbia. Trumpeter Wynton Marsalis publicly dismissed Davis' more recent fusion recordings as not being "'true' jazz", comments Davis initially shrugged off, calling Marsalis "a nice young man, only confused". This changed after Marsalis appeared, unannounced, onstage in the midst of a Davis performance. Marsalis whispered into Davis' ear that "someone" had told him to do so; Davis replied by physically throwing him off the stage.


          Davis grew irritated at Columbia's delay releasing Aura and, perhaps, was also jealous of the unusually large publicity budget the label had granted Marsalis. The breaking point in the label/artist relationship appears to have come when a Columbia jazz producer requested Davis place a good-will birthday call to Marsalis. Davis signed with Warner Brothers shortly thereafter.


          Davis collaborated with a number of figures from the British new wave movement during this period, including Scritti Politti. At the invitation of producer Bill Laswell Davis recorded some trumpet parts during sessions for Public Image Ltd.'s Album album, according to Public Image's John Lydon in the liner notes of their Plastic Box box set. In Lydon's words, however, "strangely enough, we didn't use (his contributions)." (Also according to Lydon in the Plastic Box notes, Davis favorably compared Lydon's singing voice to his trumpet sound.)


          
            [image: Miles Davis performing his last North Sea Jazz Festival in 1985.]

            
              Miles Davis performing his last North Sea Jazz Festival in 1985.
            

          


          Having first taken part in the Artists United Against Apartheid recording, Davis signed with Warner Brothers records and reunited with Marcus Miller. The resulting record, Tutu (1986), would be his first to use modern studio tools  programmed synthesizers, samples and drum loops  to create an entirely new setting for Davis' playing. Ecstatically reviewed on its release, the album would frequently be described as the modern counterpart of the classic Sketches of Spain, and won a Grammy in 1987.


          He followed Tutu with Amandla, another collaboration with Miller and Duke, plus the soundtracks to four movies: Street Smart, Siesta, The Hot Spot, and Dingo. He continued to tour with a band of constantly rotating personnel and a critical stock at a level higher than it had been for 15 years. His last recordings, both released posthumously, were the hip hop-influenced studio album Doo-Bop and Miles & Quincy Live at Montreux, a collaboration with Quincy Jones for the 1991 Montreux Jazz Festival in which Davis performed the repertoire from his 1960s recordings for the first time in decades.


          In 1988 he played a small part in the film Scrooged, starring Bill Murray, in which he played a street musician.


          Davis received the Grammy Lifetime Achievement Award in 1990.


          Early 1991 saw the release of the Rolf de Heer film Dingo, starring Colin Friels as a frustrated jazz trumpeter from outback Australia who follows his dream of meeting and performing with Billy Cross, a fictional jazz legend played by Davis. In the film's opening sequence, Davis and band unexpectedly land on a remote airstrip in the Australian outback and proceed to perform for the stunned locals. The performance forms the impetus for the main character to pursue a life in music and was one of Davis' last filmed performances.


          


          Death


          Miles Davis died on 1991- 09-28 from a stroke, pneumonia and respiratory failure in Santa Monica, California at the age of 65. He is buried in Woodlawn Cemetery in The Bronx, New York.


          


          Awards


          
            	Winner; Down Beat Reader's Poll 1955


            	Winner; Down Beat Reader's Poll 1957


            	Grammy Award for Best Jazz Composition Of More Than Five Minutes Duration for Sketches of Spain (1960)


            	Grammy Award for Best Jazz Performance, Large Group Or Soloist With Large Group for Bitches Brew (1970)


            	Grammy Award for Best Jazz Instrumental Performance, Soloist for We Want Miles (1982)


            	Sonning Award for Lifetime Achievement In Music (1984; Copenhagen, Denmark)


            	Doctor of Music, honoris causa (1986; New England Conservatory)


            	Grammy Award for Best Jazz Instrumental Performance, Soloist for Tutu (1986)


            	Grammy Award for Best Jazz Instrumental Performance, Soloist for Aura (1989)


            	Grammy Award for Best Jazz Instrumental Performance, Big Band for Aura (1989)


            	Grammy Lifetime Achievement Award (1990)


            	Australian Film Institute Award for Best Original Music Score for Dingo, shared with Michel Legrand (1991)


            	Knighted into the Legion of Honour ( July 16, 1991; Paris)


            	Grammy Award for Best R&B Instrumental Performance for Doo-Bop (1992)


            	Grammy Award for Best Large Jazz Ensemble Performance for Miles & Quincy Live at Montreux (1993)


            	Hollywood Walk of Fame Star ( February 19, 1998)


            	Rock and Roll Hall of Fame Induction ( March 13, 2006)


            	Hollywood's Rockwalk Induction ( September 28, 2006)


            	RIAA Triple Platinum for Kind of Blue


            	St. Louis Walk of Fame
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          A military dictatorship is a form of government wherein the political power resides with the military; it is similar but not identical to a stratocracy, a state ruled directly by the military.


          


          Nature and typology
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                  List of forms of government


                  
                    	Anarchism


                    	Aristocracy


                    	Authoritarianism


                    	Autocracy


                    	Band society


                    	Chiefdom


                    	Colony


                    	Communist state


                    	Corporatocracy


                    	Democracy

                  


                  
                    	Direct democracy


                    	Representativedemocracy

                  


                  
                    	Despotism


                    	Dictatorship

                  


                  
                    	Military dictatorship

                  


                  
                    	Feudalism


                    	Kleptocracy


                    	Kritarchy


                    	Krytocracy


                    	Meritocracy


                    	Monarchy

                  


                  
                    	Absolutemonarchy


                    	Constitutionalmonarchy


                    	Empire

                  


                  
                    	Ochlocracy


                    	Oligarchy


                    	Plutocracy


                    	Puppet state


                    	Republic

                  


                  
                    	Mixed government


                    	Constitutionalrepublic


                    	Parliamentary republic


                    	Socialist republic


                    	Capitalist republic

                  


                  
                    	Single-party state


                    	Technocracy


                    	Theocracy


                    	Theodemocracy


                    	Timocracy


                    	Totalitarianism


                    	Tribe
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          Like any dictatorship, a military dictatorship may be official or unofficial, and as a result may not actually qualify as stratocratic (some military dictators, like Panama's Manuel Noriega, are nominally subordinate to the civil government). Mixed forms also exist, where the military exerts a very strong influence without being entirely dominant.


          The declaration by which a military coup d'tat is made official is called a pronunciamento, from the Spanish pronunciamiento, 'proclamation'.


          The typical military dictatorship in Latin America was ruled by a junta (derived from a Spanish word which can be translated as "conference" or "board"), or a committee composed of several officers, often from the military's most senior leadership, but in other cases (e.g. when their military superiors remained loyal to, or indeed were, the previous regime) less senior, as evidenced by the term colonels' regime. Other military dictatorships are entirely in the hands of a single officer (also called a caudillo), usually the senior army commander. In either case, the chairman of the junta or the single commander may often personally assume office as head of state.


          In the Middle East and Africa, military governments more often came to be led by a single powerful person, and were autocracies in addition to military dictatorships. Leaders like Idi Amin, Muammar al-Qaddafi, and Gamal Abdul Nasser worked to develop a personality cult and became the face of the nation inside and outside their countries.


          Most military dictatorships are formed after a coup d'tat has overthrown the previous government. One very different pattern was the one followed by Saddam Hussein's regime in Iraq, which began as a one-party state ruled by the Ba'ath Party, but over the course of its existence turned into a military dictatorship (as its leaders donned uniforms and the military became closely involved in the government). Conversely, other military dictatorships may gradually restore significant components of civilian government while the senior-most military commander still maintains supreme political power. In Pakistan, ruling Generals Muhammad Zia-ul-Haq (1977-1988) and Pervez Musharraf (1999 till 2007) have held singular referendums to elect themselves President of Pakistan for a further several years, as well as general elections voting in civilian Prime Ministers (politically subordinate to the President).


          In the past, military juntas have justified their rule as a way of bringing political stability for the nation or rescuing it from the threat of "dangerous ideologies". In Latin America the threat of communism was often used, while in the Middle East the desire to oppose Israel and later Islamic fundamentalism proved an important motivating pattern. Military regimes tend to portray themselves as non-partisan, as a "neutral" party that can provide interim leadership in times of turmoil, and also tend to portray civilian politicians as corrupt and ineffective. One of the almost universal characteristics of a military government is the institution of martial law or a permanent state of emergency.


          Although there are exceptions, military regimes usually have little respect for human rights and use whatever means necessary to silence political opponents. A military regime is also rarely willing to leave power unless forced to by popular revolt, whether active or imminent.


          Latin America, Africa, and the Middle East have been common areas for military dictatorships. One of the reasons for this is the fact that the military often has more cohesion and institutional structure than most of the civilian institutions of society.


          Military dictatorships can be contrasted with other forms of dictatorship. For example, in most current and historical Communist states, the centre of power rests among civilian party officials, and very careful measures (such as political commissars and frequent rotations) are taken to prevent the military from exercising independent authority.


          Since the 1990s, military dictatorships have become less common. Reasons for this include the fact that military dictatorships no longer have much international legitimacy, as well as the fact that many militaries having unsuccessfully ruled many nations are now inclined not to become involved in political disputes. Furthermore, the end of the Cold War and the collapse of the Soviet Union made it more difficult for military regimes to use the threat of communism as justification for their actions, or to gain support from foreign sources.


          As the Cold War began to wind down, in the Middle East, regimes such as those of Syria and Egypt that were once clearly military dictatorships have switched to other forms of despotism.


          


          Cases


          The following lists are probably incomplete, especially before World War II.


          


          Nations currently under military rule


          
            	Fiji - since the 2006 Fijian coup d'tat; see also 1987 Fijian coups d'tat and 2000 Fijian coup d'tat


            	Libya - since the 1969 Libyan coup d'tat resulted in Muammar al-Gaddafi seizing power


            	Myanmar (Burma) - since the 1962 Burmese coup d'tat resulted in Ne Win seizing power; currently the Tatmadaw (armed forces) still leads under the auspices of the State Peace and Development Council


            	Thailand - since the 2006 Thai coup d'tat. There was a democratic election on December 23, 2007. The official election results are not finalized yet.

          


          


          Nations with a legacy of military dictatorship(s)


          


          In Africa


          
            	Algeria (1965-1992)


            	Burkina Faso (1966-1991)


            	Burundi (1966-1993)


            	Central African Republic (1966-1979, 1981-1993)


            	Chad (1975-1996)


            	Democratic Republic of the Congo (1965-2003)


            	Republic of the Congo (1968-1992)


            	Egypt (1952-present)


            	Equatorial Guinea (1968-1987)


            	Ethiopia (1974-1991)


            	The Gambia (1994-1996)


            	Ghana (1966-1970, 1972-1979, 1981-1993)


            	Guinea (1984-1993)


            	Liberia (1980-1990)


            	Libya (1969-present)


            	Madagascar (1972-1993)


            	Mauritania (1978-1992, 2005-2007)


            	Niger (1974-1993, 1996-1999)


            	Nigeria (1966-1979, 1983-1999)


            	Rwanda (1973-1994)


            	Sierra Leone (1967-1968, 1992-1996, 1997-1998)


            	Somalia (1969-1991; then local militia rule)


            	Sudan (1958-1964, 1969-1986, 1989-Present)


            	Uganda (1971-1986)

          


          


          In the Americas


          
            	Argentina (1930-1932, 1943-1946, 1955-58, 1962-1963, 1966-1973, 1976-1983)


            	Bolivia (1964-1982)


            	Brazil (19301934, 19371945, 1964-1985)


            	Chile (1924, 1927-1931, 1973-1990)


            	Colombia (1953-1957)


            	Cuba (1933-1940, 1952-1959)


            	Dominican Republic (1844-1978 with a few exceptions)


            	Ecuador (1963-1966, 1972-1979)


            	El Salvador (1931-1984)


            	Guatemala (1931-1944, 1954-1986)


            	Haiti (1957-1990, 1991-1994)


            	Honduras (1963-1971, 1972-1982)


            	Nicaragua (1936-1979)


            	Panama (1968-1989)


            	Paraguay (1940-1948, 1949-1989)


            	Peru (1821-1845, 1866-1872, 1928-1933, 1948-1956, 1968-1980)


            	Suriname (1980-1988)


            	Uruguay (1973-1985)


            	Venezuela (1908-1935, 1952-1958)

          


          


          In Asia


          
            	Bangladesh (1975-1990)


            	Burma/Myanmar(1962-Present)


            	Republic of China (local militia rule 1916-1928; military rule 1928-1949)


            	Indonesia (1967-1998)


            	Iraq (1958-1968, 1979-2003)


            	Japan (1932-1945)


            	Khmer Republic (1970-1975)


            	Pakistan (1958-1971 (disputed)1, 1978-1988, 1999-2007)


            	Philippines (1943-1945, 1972-1981)


            	South Korea (1961-1979, 1980-1988)


            	South Vietnam (1963-1975)


            	Taiwan (1949-1975)


            	Thailand (1933-1957, 1958-1973, 1976-1988, 1991-1992, 2006-2008)

          


          


          In Europe


          
            	Greece (1967-1974)


            	Poland (1926-1935, 1981-1989)


            	Portugal (1926-1932)


            	Romania (1940-1944)


            	Spain (1923-1930, 1939-1975)


            	Turkey (1960-1961, 1971-1973, 1980-1983)

          


          1) In 1958, Martial Law was imposed not by the military but by the elected civilian President Iskander Mirza,the army Chief at the time Ayub Khan, opposed this venture. Several weeks later Ayub and the cabinet forced Mirza away, Ayub did not assume the mantel of President, rather he was the Chief Martial Law Administratot (a position given to him by Mirza in the original declaration) and he resigned as army chief immediately. He would not be President until elected to that position in 62.
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          Military history is a humanities discipline within the scope of general historical recording of armed conflict in the history of humanity, and its impact on the societies, their cultures, economies and changing intra and international relationships. A conflict may range from a melee between two tribal groups to conflicts between national militaries, and a world war of coalitions affecting the majority of the global human population. Military historians record and analyse the events of military history, the product of which forms an important part of how societies and their leaders formulate future plans and policies for societal development.


          While human conflict has been a constant factor in the process of human social evolution over thousands of years, its historical recording only spans six millennia. There is much agreement about when it began . Some believe it has always been with us, derived from conflicts with other species; others stress the lack of clear evidence for it in our prehistoric past, and the fact that many peaceful, non-aggressive societies have, and still do exist (See Otterbein, Fry and Kelly in bibliography below). In War Before Civilization, Lawrence H. Keeley, says that approximately 90-95% of known societies engaged in at least occasional warfare, and many fought constantly.


          The essential subjects of military history study are the decision making processes of the belligerents, the society's willingness and ability to economically support war, the methods, strategic, operational and tactical used by the armed forces to achieve goals, and how these changed through the past 5,000 years of recorded history.


          Through the study of history, the military command seeks to not repeat past mistakes, and improve upon its current performance by instilling an ability in commanders to perceive historical parallels during a battle, so as to capitalize on the lessons learned from the past. The main areas military history includes past conflicts, their sustainment, military command, application of doctrine known as military art art and science, and the application of technology in specific military services.


          The discipline of military history is dynamic, changing with development as much of the subject area as the societies and organisations that make use of it. The dynamic nature of the discipline of military history is largely related to the rapidity of change the military forces, and the art and science of managing them, as well as the frenetic pace of technological development that had taken place during the period known as the Industrial Revolution, and more recently in the nuclear and information ages. How the change is studied, has as much to do with methods used by military historians, as the influence on these methods which are often biased towards being primarily European and technological, revolutionising how warfare is understood when compared to the previous history. This process has necessitated a periodisation of history to highlight the short spans of dramatic change between increasingly shorter periods of relative stability in development of military forces.


          


          Historiography


          Historiography is the study of the record of military conflict to gain an accurate assessment of past conflicts that may prove difficult because of bias, even in ancient times, and systematic propaganda in more modern times. For this reason military history is periodised, creating overlaying boundaries of study and analysis in which descriptions of battles by leaders may be unreliable due to the inclination to minimize mention of failures, and exaggerate when boasting of successes when viewed at a later time. This is the reason for historiographical analysis, to allow an unbiased, contemporary view of records as the participants would have perceived the events.


          One military historian, Jeremy Black in a recent work raised a number of issued 21st century military historians face as an inheritance of their predecessors: Eurocentricity, a technological bias, and fascination with technology, a focus on leading military powers and dominant military systems, the separation of land from sea, and more recently air conflicts, the focus on state-to-state conflict, a lack of focus on political "tasking" in how forces are used.


          If the above challenges were not sufficient for the military historians, the limitations of current methodological approaches are further complicated by the lacking of record either destroyed, or never recorded for its value as a military secret that may prevent some salient facts from being reported at all; scholars still do not know the nature of Greek fire, for instance. Despite these limitations, wars are some of the most studied and detailed periods of human history.


          The documentation of military history begins with the confrontation between Sumer (current Iraq) and Elam (current Iran) c.2700 BCE near the modern Basra, adn includes such enduring records as the Hebrew Bible. Other prominent records in military history are the Trojan War in the Homer's in the Iliad, its historicity challenged, The Histories by Herodotus (484 BC - 425 BC) who, along with Thucydides (460 BC - 395 BC), are often called "father of history"., the later being regarded as the first scientific historian by dismissing the notions of deities taking active part in history. His impartiality despite being an Athenian, allowed him to take advantage of his exile to research the war from different perspectives by carefully examining documents, and interviewing eyewitnesses. The approach centered around the analysis of a leader was taken by Xenophon (430 BC - 355 BC) in Anabasis, recording the expedition of Cyrus the Younger into Turkey. A comparative approach is made possible by the records of Julius Caesar (100 BC - 44 BC), for campaigns such as Commentarii de Bello Gallico and Commentarii de Bello Civili.


          Some other more recent prominent military historians include Hans Delbrck (1848-1929), Charles Oman (1860-1946), Basil Liddell Hart (1895-1970), Martin van Creveld, John Keegan, William Ledyard Rodgers, Lynn Montross, Cornelius Ryan, R. Ernest & Trevor N. Dupuy (1916-1995), George F.G. Stanley (1907-2002), John Terraine (1921-2003), Victor Davis Hanson and Jeremy Black to name a few.


          


          Technological evolution
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          New weapons development can dramatically alter the face of war.


          In prehistoric times, fighting occurred by usage of clubs and spears, as early as 35,000 BC. Arrows, maces, and slings were developed around 12,000 BC. Chariots, pulled by animals like the onager, ox, donkey, and later the horse, originated around 2,000 BC. The chariot was an effective weapon for speed; while one man controlled the maneuvering of the chariot, a second bowman could shoot arrows at enemy soldiers. These became crucial to the maintenance of several governments, including the New Egyptian Kingdom and the Shang dynasty.


          Some of the military unit types and technologies which were developed in antiquity are:


          
            	Slinger


            	Hoplite


            	Auxiliaries


            	Hastati


            	Principes


            	Triarii


            	Velites

          


          The infantry would become the core of military action. The infantry started as opposing armed groups of soldiers underneath commanders. The Greeks used rigid, heavily-armed phalanxes, but the Romans used mobile legions that were easily maneuverable.


          Cavalry would become an important tool. In the Sicilian Expedition, led by Athens in an attempt to subdue Syracuse, the well-trained Syracusan cavalry became crucial to the success of the Syracusans. Macedonian Alexander the Great effectively deployed his cavalry forces to secure victories. In later battles, like the Battle of Cannae of the Second Punic War, the importance of the cavalry would be repeated. Hannibal was able to surround the Romans on three sides and encircled them by sending the cavalry to the rear of the army. There were also horse archers, who had the ability to shoot on horseback- the Mongols were especially fearsome with this tactic. In the Middle Ages, armored cataphracts continued to fight on horseback. Even in the First World War, cavarly was still considered important; the British mobilized 165,000 horses, the Austrians 600,000, the Germans 715,000, and the Russians more than a million.


          The early Indo-Iranians developed the use of chariots in warfare. The scythed chariot was later invented in India and soon adopted by the Persian Empire.


          War elephants were often deployed for fighting in ancient warfare. They were first used in India and later adopted by both the Persians and Alexander the Great against one another. War elephants were also used in the Battle of the Hydaspes River, and by Hannibal in the Second Punic War against the Romans.(The effectiveness of war elephants in a battle is a matter of debate)


          There were also organizational changes, made possible by better training and intercommunication. Combined arms was the concept of using infantry, cavalry, and artillery in a coordinated way. The Romans, Swiss, and others made advances with this, which arguably led to them being unbeatable for centuries.
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          Naval warfare was often crucial to military success. Early navies used sailing ships without cannons; often the goal was to ram the enemy ships and cause them to sink. There was human oar power, often using slaves, built up to ramming speed. Galleys were used in the 3rd millennium BC by the Cretans. The Greeks later advanced these ships. In 1210 BC, the first recorded naval battle was fought between Suppiluliuma II, king of the Hittites, and Cyprus, which was defeated. In the Persian Wars, the navy became of increasing importance. Triremes were involved in more complicated sea-land operations. Themistocles helped to build up a stronger Greek navy, composed of 310 ships, and defeated the Persians at the Battle of Salamis, ending the Persian invasion of Greece. In the First Punic War, the war between Carthage and Rome started with an advantage to Carthage because of their naval experience. A Roman fleet was built in 261 BC, with the addition of the corvus that allowed Roman soldiers onboard the ships to board the enemy ships. The bridge would prove effective at the Battle of Mylae, resulting in a Roman victory. The Vikings, in the 8th century AD, invented a ship propelled by oars with a dragon decorating the prow, hence called the Drakkar.


          Fortifications are important in warfare. Early hill-forts were used to protect inhabitants in the Iron Age. They were primitive forts surrounded by ditches filled with water. Forts were then built out of mud bricks, stones, wood, and other available materials. Romans used rectangular fortresses built out of wood and stone. As long as there have been fortifications, there have been contraptions to break in, dating back to the times of Romans and earlier. Siege warfare is often necessary to capture forts.


          Some of the military unit types and technologies which were used in the medieval period are:


          
            	Artillery


            	Cataphract


            	Condottieri


            	Fyrd


            	Janissary


            	Knight (see also: Chivalry)


            	Crossbow


            	Pikeman


            	Samurai


            	Sipahi

          


          Bows and arrows were often used by combatants. Egyptians shot arrows from chariots effectively. The crossbow was developed around 500 BC in China, and was used a lot in the Middle Ages. The English/Welsh longbow from the 12th century also became important in the Middle Ages. It helped to give the English a large early advantage in the Hundred Years' War, even though the English were eventually defeated. It dominated battlefields for over a century.
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          In the 10th century, the invention of gunpowder led to many new weapons that were improved over time. Blackpowder was used in China since the 4th Century, but it was not used as a weapon until the 11th century. Until the mid-15th century, guns were held in one hand, while the explosive charge was ignited by the other hand. Then came the matchlock, which was used widely until around the 1720s. Leonardo da Vinci made drawings of the wheel lock which made its own sparks. Eventually, the matchlock was replaced by the flintlock. Cannons were first used in Europe in the early 14th century, and played a vital role in the Hundred Years' War. The first cannons were simply welded metal bars in the form of a cylinder, and the first cannonballs were made of stone. By 1346, at the battle of Crcy, the cannon had been used; at the Battle of Agincourt they would be used again.


          At the beginning of the 16th century, the first European fire ships were used. Ships were filled with flammable materials, set on fire, and sent to enemy lines. This tactic was successfully used by Francis Drake to scatter the Spanish Armada at the Battle of Gravelines, and would later be used by the Chinese, Russians, Greeks, and several other countries in naval battles. Naval mines were invented in the 17th century, though they were not used in great numbers until the American Civil War. They were used heavily in the First World War and Second World War.


          The first model of submarine was invented in 1624 by Cornelius Drebbel, which could go to depth of 15 feet (5m). However, the first war submarine as we presently think of it was constructed in 1885 by Isaac Peral.


          The Turtle was developed by David Bushnell during the American Revolution. Robert Fulton then improved the submarine design by creating the Nautilus (submarine).
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          The Howitzer, a type of field artillery, was developed in 17th century to fire high trajectory explosive shells at targets that could not be reached by flat trajectory projectiles.


          Bayonets also became of wide usage to infantry soldiers. Bayonet is named after Bayonne, France where it was first manufactured in the 16th century. It is used often in infantry charges to fight in hand-to-hand combat. General Jean Martinet introduced the bayonet to the French army. They were used a lot in the American Civil War, and continued to be used in modern wars like the Invasion of Iraq.


          Balloons were first used in warfare at the end of the 18th century. It was first introduced in Paris of 1783; the first balloon traveled over 5miles (8km). Previously military scouts could only see from high points on the ground, or from the mast of a ship. Now they could be high in the sky, signalling to troops on the ground. This made it much more difficult for troop movements to go unobserved.


          At the end of the 18th century, iron-cased rockets were successfully used militarily in India against the British by Tipu Sultan of the Kingdom of Mysore during the Anglo-Mysore Wars. Rockets were generally inaccurate at that time, though William Hale, in 1844, was able to develop a better rocket. The new rocket no longer needed the rocket stick, and had a higher accuracy.


          In the 1860s there were a series of advancements in rifles. The first repeating rifle was designed in 1860 by a company bought out by Winchester, which made new and improved versions. Springfield rifles arrived in the mid-19th century also. Machine guns arrived in the middle of the 19th century. Automatic rifles and light machine guns first arrived at the beginning of the 20th century.


          Also in the 1860s came the first boats that would later be known as torpedo boats. These were first used in the American Civil War, but generally were not successful. Several Confederates used spar torpedoes, which were bombs on long poles designed to attach to boats. In the later part of the 19th century, the self-propelled torpedo was developed. The HNoMS Rap


          At the start of the World Wars, various nations had developed weapons that were a surprise to their adversaries, leading to a need to learn from this, and alter how to combat them. Flame throwers were first used in the first world war. The French were the first to introduce the armored car in 1902. Then in 1918, the British produced the first armored troop carrier. Many early tanks were proof of concept but impractical until further development. In World War I, the British and French held a crucial advantage due to their superiority in tanks; the Germans had only a few dozen A7V tanks, as well as 170 captured tanks. The British and French both had over several hundred each. The French tanks included the 13 ton Schnedier-Creusot, with a 75mm gun, and the British had the Mark IV and Mark V tanks.


          On December 17, 1903, the Wright Brothers performed the first controlled, powered, heavier-than-air flight; it went 39 meters (120ft). In 1907, the first helicopter flew, but it wasn't practical for usage. Aviation became important in World War I, in which several aces gained fame. In 1911 an aircraft took off from a warship for the first time. It was a cruiser. Take-offs were soon perfected, but deck landings on a cruiser were another matter. This led to the development of an aircraft carrier with a decent unobstructed flight deck.


          Chemical warfare exploded into the public consciousness in World War I but may have been used in earlier wars without as much human attention. The Germans used gas-filled shells at the Battle of Bolimov on January 3, 1915. These were not lethal, however. In April 1915, the Germans developed a chlorine gas that was highly lethal, and used it to great effect at Second Battle of Ypres.


          World War II gave rise to even more technology. The worth of the aircraft carrier was proved in the battles between the United States and Japan like the Battle of Midway. Radar was independently invented by the Allies and Axis powers. It used radio waves to detect nearby objects. Molotov cocktails were invented by the Finns in 1939, during the Winter War. The atomic bomb was developed by the Manhattan Project and launched at Hiroshima and Nagasaki in 1945, ultimately ending World War II.


          During the Cold War, even though fighting did not actually occur, the superpowers- the United States and Russia- engaged in a race to develop and increase the level of technology available for military purposes. In the space race, both nations attempted to launch human beings into space to the moon. Other technological advances centered around intelligence (like the spy satellite) and missiles ( ballistic missiles, cruise missiles). Nuclear submarine, invented in 1955. This meant submarines no longer had to surface as often, and could run more quietly. They evolved into becoming underwater missile platforms. Cruise missiles were invented in Nazi Germany during World War II in the form of the V-1.


          


          Periods of military history


          The influence of technology on military history, and evident Eurocentrism are nowhere more pronounced then in the attempt by the military historians to divide their subject area into more manageable periods of analysis. While general discipline of history subdivides history into Ancient history (Classical antiquity), Middle Ages (Europe, 4th century - 15th century), Early modern period (Europe, 14th century - 18th century), Modern era (Europe, 18th century - 20th century), and the Post-Modern (USA, 1949 - Present), the periodisation below stresses technological change in its emphasis, particularly the crucial dramatic change during the Gunpowder warfare period. Periodisation is not uniformly applied through time and space, affirming the claims of Eurocentrism from regional historians. For example what might be described as ancient warfare is still practised in a number of parts of the world. Other eras that are distinct in European history, such as the era of Medieval warfare, may have little relevance in East Asia.


          


          Prehistoric warfare


          The beginning of prehistoric wars is a disputed issue between anthropologists and historians. In the earliest societies, such as hunter-gatherer societies, there were no social roles or divisions of labor (with the exception of age or sex differences), so every able person contributed to any raids or defense of territory.


          In War Before Civilization, Lawrence H. Keeley, a professor at the University of Illinois, calculates that 87% of tribal societies were at war more than once per year, and some 65% of them were fighting continuously. The attrition rate of numerous close-quarter clashes, which characterize warfare in tribal warrior society, produces casualty rates of up to 60%.


          The introduction of agriculture brought large differences between farm workers' societies and hunter-gatherer groups. Probably, during periods of famine, hunters started to massively attack the villages of countrymen, leading to the beginning of organized warfare. In relatively advanced agricultural societies a major differentiation of roles was possible; consequently the figure of professional soldiers or militaries as distinct, organized units was born.


          


          Ancient warfare


          The first archaeological record, though disputed, of a prehistoric battle is about 14000 years old, and is located on the Nile in Sudan, in an area known as Cemetery 117. A large number of bodies, many with arrowheads embedded in their skeletons, indicates that they may have been the casualties of a battle.


          Much of what we know of ancient history is the history of militaries: their conquests, their movements, and their technological innovations. There are many reasons for this. Kingdoms and empires, the central units of control in the ancient world, could only be maintained through military force. Due to limited agricultural ability, there were relatively few areas that could support large communities, so fighting was common.


          Weapons and armor, designed to be sturdy, tended to last longer than other artifacts, and thus a great deal of surviving artifacts recovered tend to fall in this category as they are more likely to survive. Weapons and armor were also mass-produced to a scale that makes them quite plentiful throughout history, and thus more likely to be found in archaeological digs. Such items were also considered signs of posterity or virtue, and thus were likely to placed in tombs and monuments to prominent warriors. And writing, when it existed, was often used for kings to boast of military conquests or victories.


          Writing, when used by the common man, also tended to record such events, as major battles and conquests constituted major events that many would have considered worthy of recording either in an epic such as the Homeric writings pertaining to the Trojan War, or even personal writings. Indeed the earliest stories centre around warfare, as war was both a common and dramatic aspect of life; the witnessing of a major battle involving many thousands of soldiers would be quite a spectacle, even today, and thus considered worthy both of being recorded in song and art, but also in realistic histories, as well as being a central element in a fictional work. Lastly, as nation-states evolved and empires grew, the increased need for order and efficiency lead to an increase in the number of records and writings. Officials and armies would have good reason for keeping detailed records and accounts involving any and all things concerning a matter such as warfare that in the words of Sun Tzu was "a matter of vital importance to the state". For all these reasons, military history comprises a large part of ancient history.


          Notable militaries in the ancient world included the Egyptians, Babylonians, Persians, Greeks (notably the Spartans and Macedonians), Indians (notably the Magadhas, Gangaridais and Gandharas), Chinese (notably the Qins Han), Xiongnu, Romans, and Carthaginians.


          The fertile crescent of Mesopotamia was the centre of several prehistoric conquests. Mesopotamia was conquered by the Sumerians, Akkadians, Babylonians, Assyrians and Persians. Iranians were the first nation who introduced cavalry into their army.


          Egypt began growing as an ancient power, but eventually fell to the Persians, Greeks, Romans, Byzantines and Arabs.


          The earliest recorded battle in India was the Battle of the Ten Kings. The Indian epics Mahabharata and Ramayana are centred around conflicts and refer to military formations, theories of warfare and esoteric weaponry. Chanakya's Arthashastra contains a detailed study on ancient warfare, including topics on espionage and war elephants. Alexander the Great invaded Northwestern India and defeated King Porus in the Battle of the Hydaspes River. The same region was soon conquered by Chandragupta Maurya after defeating the Macedonians and Seleucids. He also went on to conquer the Nanda Empire and unify Northern India. Most of Southern Asia was unified under his grandson Ashoka the Great after the Kalinga War, though the empire collapsed not long after his reign.


          In China, the Shang Dynasty and Zhou Dynasty had risen and collapsed. This led to a Warring States Period, in which several states continued to fight with each other over territory. Confucius and Sun Tzu wrote various theories on ancient warfare (as well as international diplomacy). The Warring States era philosopher Mozi ( Micius) and his Mohist followers invented various siege weapons and siege crafts, including the Cloud Ladder (a four-wheeled, protractable ramp) to scale fortified walls during a siege of an enemy city. China was first unified by Qin Shi Huang after a series of military conquests. His empire was succeeded by the Han Dynasty, which expanded into Southern China and present day Korea and Vietnam. The Han came into conflict with the Xiongnu ( Huns), Yuezhi, and other steppe civilizations. The Han defeated and drove the Xiongnus west, securing the silk route that continued into the Parthian Empire. The Han Dynasty collapsed into an era of civil war and continuous warfare during the Three Kingdoms period in the 3rd century CE.


          The Achaemenid Persian Empire was founded by Cyrus the Great after conquering the Median Empire, Neo-Babylonian Empire, Lydia and Asia Minor. His successor Cambyses went onto conquer the Egyptian Empire, much of Central Asia, and parts of Greece, India and Libya. The empire later fell to Alexander the Great after defeating Darius III. After being ruled by the Seleucid dynasty, the Persian Empire was subsequently ruled by the Parthian and Sassanid dynasties, which were the Roman Empire's greatest rivals during the Roman-Persian Wars.


          In Greece, several city-states emerged to power, including Athens and Sparta. The Greeks successfully stopped two Persian invasions, the first at the Battle of Marathon, where the Persians were led by Darius the Great, and the second at the Battle of Salamis, a naval battle where the Greek ships were deployed by orders of Themistocles and the Persians were under Xerxes I, and the land engagement of the Battle of Plataea. The Peloponnesian War then erupted between the two Greek powers Athens and Sparta. Athens built a long wall to protect its inhabitants, but the wall helped to facilitate the spread of a plague that killed about 30,000 Atheninans, including Pericles. After a disastrous campaign against Syracuse, the Athenian navy was decisively defeated by Lysander at the Battle of Aegospotami.


          The Macedonians, underneath Philip II of Macedon and Alexander the Great, invaded Persia and won several major victories, establishing Macedonia as a major power. However, following Alexander's death at an early age, the empire quickly fell apart.


          Meanwhile, Rome was gaining power, following a rebellion against the Etruscans. At the three Punic Wars, the Romans defeated the neighboring power of Carthage. The First Punic War centered around naval warfare. The Second Punic War started with Hannibals invasion of Italy by crossing the Alps. He famously won the encirclement at the Battle of Cannae. However, after Scipio invaded Carthage, Hannibal was forced to follow and was defeated at the Battle of Zama, ending the role of Carthage as a power. The Third Punic War was a failed revolt against the Romans.


          After defeating Carthage the Romans went on to become the Mediterranean's dominant power, successfully campaigning in Greece ( Aemilius Paulus decisive victory over Macedonia at the Battle of Pydna), in the Middle East ( Lucius Licinius Lucullus, Gnaeus Pompeius Magnus), in Gaul ( Gaius Julius Caesar) and defeating several Germanic tribes ( Gaius Marius, Germanicus). While Roman armies suffered several major losses, their large population and ability to replace battlefield casualties, training, organization, tactical and technical superiority enabled Rome to stay a predominant military force for several centuries.


          In 54 BCE the Roman triumvir Marcus Licinius Crassus took the offensive against the Parthian Empire in the east. In a decisive battle at Carrhae Romans were defeated and the golden Aquila (legionary battle standards) was taken as trophy to Ctesiphon. The result was one of the worst defeats suffered by the Roman Republic in its entire history. Romans, whose armies consisted mainly of heavy infantry and only smaller cavalry contigents until then, after this defeat learnt the importance of cavalry from Iranians and eventually introduced it into their army, just as nearly a thousand year earlier the first Iranian to reached the Iranian Plateau introduced the Assyrians to a similar reform. Rome experienced numerous civil wars, notably the power struggles of Roman generals such as Marius and Sulla. Caesar was also notable for his role in the civil war against the other member of the Triumvirate (Pompey) and against the Roman Senate. The successors of Caesar - Octavian and Mark Anthony, also fought a civil war with Caesar's assassins (Senators Brutus, Crassus, etc). Octavian and Mark Anthony eventually fought another civil war between themselves to determine the sole ruler of the Rome.


          By the time of Marcus Aurelius, the Romans had expanded from the Atlantic Ocean in the west to Mesopotamia in the east and controlled Northern Africa and Central Europe up to the Black Sea. However, Aurelius marked the end of the Five Good Emperors, and Rome quickly fell to decline. The Huns, Goths, and other barbaric groups invaded Rome, which continued to suffer from inflation and other internal strifes. Despite the attempts of Diocletian, Constantine I, and Theodosius I, western Rome collapsed. The Byzantine empire continued to prosper, however.


          


          Medieval warfare


          When stirrups came into use some time during the dark age militaries were forever changed. This invention coupled with technological, cultural, and social developments had forced a dramatic transformation in the character of warfare from antiquity, changing military tactics and the role of cavalry and artillery. Similar patterns of warfare existed in other parts of the world. In China around the fifth century armies moved from massed infantry to cavalry based forces, copying the steppe nomads. The Middle East and North Africa used similar, if often more advanced, technologies than Europe. In Japan the Medieval warfare period is considered by many to have stretched into the nineteenth century. In Africa along the Sahel and Sudan states like the Kingdom of Sennar and Fulani Empire employed Medieval tactics and weapons well after they had been supplanted in Europe.


          In the Medieval period, feudalism was firmly implanted, and there existed many landlords in Europe. Landlords often owned castles to protect their territory.


          The Islamic Arab Empire began rapidly expanding throughout the Middle East, North Africa, and Central Asia, initially led by Khalid ibn al-Walid, and later under the Umayyads, expanded to the Iberian Peninsula in the west and the Indus Valley in the east. The Abassids then took over the Arab Empire, though the Umayyads remained in control of Islamic Spain. At the Battle of Tours, the Franks under Charles Martel stopped short a Muslim invasion. The Abassids defeated the Tang Chinese army at the Battle of Talas, but were later defeated by the Seljuk Turks and the Mongols centuries later, until the Arab Empire eventually came to an end after the Battle of Baghdad in 1258.


          In China, the Sui Dynasty had risen and conquered the Chen Dynasty of the south. They invaded Vietnam (northern Vietnam had been in Chinese control since the Han Dynasty), fighting the troops of Champa, who had cavalry mounted on elephants. After decades of economic turmoil and a failed invasion of Korea, the Sui collapsed and was followed by the Tang Dynasty, who fought with various Turkic groups, the Tibetans of Lhasa, the Tanguts, the Khitans, and collapsed due to political fragmentation of powerful regional military governors (jiedushi). The innovative Song Dynasty followed next, inventing new weapons of war that employed the use of Greek Fire and gunpowder (see section below) against enemies such as the Jurchens.


          The Mongols under Genghis Khan, Ogedei Khan, Mongke Khan, and finally Kublai Khan later invaded and eventually defeated the Chinese Song Dynasty by 1279. The Mongol Empire continued to expand throughout Asia, the Middle East, and Eastern Europe, but following the death of Genghis Khan, the Mongol expansion halted and the empire was divided among his successors.


          In New Zealand, prior to European discovery, oral histories, legends and whakapapa include many stories of battles and wars. Maori warriors were held in high esteem. One group of Polynesians migrated to the Chatham Islands, where they developed the largely pacifist Moriori culture. Their pacifism left the Moriori unable to defend themselves when the islands were invaded by mainland Māori in the 1830s. They proceeded to massacre the Moriori and enslave the survivors. Warrior culture also developed in the isolated Hawaiian Islands. During the 1780s and 1790s the chiefs and alii were constantly fighting for power. After a series of battles the Hawaiian Islands were united for the first time under a single ruler who would become known as Kamehameha I.


          


          Gunpowder warfare


          After Gunpowder weapons were first developed in Song Dynasty China (see also Technology of Song Dynasty), the technology later spread west to the Ottoman Empire, from where it spread to the Safavid Empire of Persia and the Mughal Empire of India. The arquebus was later adopted by European armies during the Italian Wars of the early 16th century. This all brought an end to the dominance of armored cavalry on the battlefield. The simultaneous decline of the feudal system  and the absorption of the medieval city-states into larger states  allowed the creation of professional standing armies to replace the feudal levies and mercenaries that had been the standard military component of the Middle Ages. The period spanning between the 1648 Peace of Westphalia and the 1789 French Revolution is also known as Kabinettskriege (Princes' warfare) as wars were mainly carried out by imperial or monarchics states, decided by cabinets and limited in scope and in their aims. They also involved quickly shifting alliances, and mainly used mercenaries. Over the period of The long 19th century all military Arms and Services underwent significant developments that included a more mobile Field artillery, the transition from use of Battalion Infantry drill in close order to open order formations and the transfer of emphasis from the use of bayonets to the rifle that replaced the Musket, and virtual replacement of all types of cavalry with the universal Dragoons, or mounted infantry.


          


          Industrial warfare


          As weaponsparticularly small armsbecame easier to use, countries began to abandon a complete reliance on professional soldiers in favour of conscription. Technological advances became increasingly important; while the armies of the previous period had usually had similar weapons, the industrial age saw encounters such as the Battle of Sadowa, in which possession of a more advanced technology played a decisive role in the outcome.


          Conscription was employed in industrial warfare to increase the amount of soldiers that were available for combat. This was used by Napoleon Bonaparte in the Napoleonic Wars.


          Total war was used in industrial warfare, the objective being to prevent the opposing nation to engage in war. William Tecumseh Sherman's "March to the Sea" and Philip Sheridan's burning of the Shenandoah Valley are examples of total warfare.


          


          Modern warfare


          In modern times, war has evolved from an activity steeped in tradition to a scientific enterprise where success is valued above methods. The notion of total war is the extreme of this trend. Militaries have developed technological advances rivalling the scientific accomplishments of any other field of study.


          However, it should be noted that modern militaries benefit in the development of these technologies under the funding of the public, the leadership of national governments, and often in cooperation with large civilian groups, such as the General Dynamics and Lockheed Martin corporations, in the United States. And as for "total war," it may be argued that it is not an exclusive practice of modern militaries, but in the tradition of genocidal conflict that marks even tribal warfare to this day. What distinguishes modern military organizations from those previous is not their willingness to prevail in conflict by any method, but rather the technological variety of tools and methods available to modern battlefield commanders, from submarines to satellites, from knives to nuclear warheads.


          Some of the military unit types and technologies which were developed in modern times are:


          
            	Ammunition


            	Armory


            	Conscription


            	Grenadier


            	Sappers and Miners


            	Marine


            	Aviation


            	Rifleman


            	Special Forces


            	Naval Combatant


            	Global Information Grid


            	Active Electronically Scanned Array


            	Network-centric warfare


            	Supercomputer


            	Space warfare


            	Cyberwar

          


          World War I was sparked by the assassination of Archduke Franz Ferdinand, leading to the mobilization of Austria and Serbia. The Germans joined the Austrians to form the Central powers; the French, British, and Russia formed the Allied powers. Following the Battle of the Marne and the outflanking attempt of both nations in the " Race to the Sea", trench warfare ensued, leaving the war in a great deadlock. Major operations by the Germans at the Battle of Verdun and by the British and the French at the Battle of the Somme were carried out, and new technology like tanks and chlorine gas were used. Following the USA's entrance into the war, the Germans and their allies were eventually defeated.


          World War II ensued after Germany's invasion of Poland, forcing Britain and France to declare war. Germany quickly defeated France and Belgium, later aided by Italy. A hasty evacuation occurred at Dunkirk to save the Allied army from complete disaster. The Germany then attacked USSR and marched to take over the Soviet resources, but were thwarted. Meanwhile, Japan, who had already been at war with the Chinese since 1937, had launched a surprise attack on Pearl Harbour, leading the United States to join the Allied powers. In Europe, the Allies opened three fronts: in the west, after securing Normandy; in the east, aiding the Soviet Union; and in the south, through Italy. Germany eventually surrendered, upon which the Allies turned and focused troops to do island hopping. The dropping of the atom bombs on Hiroshima and Nagasaki led to the surrender of Japan and the end of the Second World War.


          Worsening relationships between wartime Allies developed into the Cold War, reaching a climax during the Cuban Missile Crisis at the same time as the Sino-Indian War. Hostilities never actually occurred, though the US-backed UN forces did engage against the communist states in the Korean War and the Vietnam War.
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          The military history of Canada comprises hundreds of years of armed actions in the territory encompassing modern Canada, and the role of the Canadian military in conflicts and peacekeeping worldwide. For thousands of years, the area that would become Canada was the site of sporadic intertribal wars among First Nations peoples. Beginning in the 16th century, the arrival of Europeans led to conflicts with Aboriginal peoples and among the invading Europeans in the New World. Starting in the 17th century, the region was the site of conflicts between the French and the British for more than a century, as each allied with various First Nation groups. In 1763, the British emerged victorious and the French civilians, whom the British hoped to assimilate, were declared "British Subjects". New challenges soon arose when the northern colonies chose not to join the American Revolution and remained loyal to the British crown. The victorious Americans looked to extend their republic and launched invasions in 1775 and in 1812. On both occasions, the Americans were rebuffed by British and local forces; however, this threat would remain well into the 19th century and partially facilitated Canadian Confederation in 1867.


          After Confederation, and amid much controversy, a full-fledged Canadian military was created. Canada, however, remained a British colony, and Canadian forces joined their British counterparts in the Second Boer War, and the First World War. While independence followed the Statute of Westminster, Canada's links to Britain remained strong, and the British once again enjoyed Canadian support in the Second World War. Since the Second World War, however, Canada has been committed to multilateralism and has gone to war only within large multinational coalitions such as in the Korean War, the Gulf War, the Kosovo War, and the 2001 invasion of Afghanistan. Canada has also played an important role in UN peacekeeping operations worldwide and has cumulatively committed more troops than any other country. As of 2006, Canada had the second-highest peacekeeping fatality in the world, behind India.


          


          European colonization


          


          First Nations


          The first conflicts between Europeans and Native peoples may have occurred around 1006, when parties of Norsemen attempted to establish permanent settlements along the coast of Newfoundland. According to Norse sagas, the native Beothuk (called skraelings or skraelingars by the Norse) responded so ferociously that the newcomers eventually withdrew and gave up their original intentions to settle. Among later European settlers, the First Nations developed a reputation for violence and savagery. The Natives gave no heed to the idea of surrender, and tended to torture and kill those who did so.


          Prior to the arrival of Europeans, some First Nations warfare tended to be formal and ritualistic, and entail relatively few casualties. But there is also evidence of much more violent warfare, even the complete genocide of some groups by others, such as the total displacement of the Dorset culture of Newfoundland by the Beothuk mentioned above, as well as by the Inuit in other regions. There is no evidence of genetic or cultural continuity, so the Dorset are presumed to have simply been wiped out. Just prior to French settlement in the St. Lawrence River valley, the local Iroquoian peoples were completely eradicated, probably in warfare with their neighbors. Study of whether any of these people, who had several large towns along the St. Lawrence River, survived the 16th century is inconclusive. After Europeans arrived, fighting tended to be bloodier and more decisive, especially as tribes became caught up in the economic and military rivalries of the European settlers. By the end of the seventeenth century, the East Coast First Nations rapidly adopted the use of firearms, supplanting the traditional bow. While a skilled warrior could dodge an incoming arrow, and wooden armour offered some measure of protection against arrows, nothing could protect them from a bullet. Even wounds to limbs from these large-calibre, low velocity bullets eventually proved fatal. The adoption of firearms significantly increased the number of fatalities. The bloodshed, involved in native conflicts, was also dramatically increased by the uneven distribution of firearms and horses among Native groups.


          Native tribes became important allies of the French and English in the struggle for North American hegemony during the seventeenth and eighteenth centuries; these alliances escalated the violence. Scalping, which is now believed to have existed before the arrival of the Europeans, became more common as the Europeans demanded the presentation of scalps as evidence of their military success.


          


          Early French settlements


          The French under Samuel de Champlain founded settlements at Annapolis Royal in 1605 and Quebec City in 1608, quickly joining pre-existing Native alliances that brought them into conflict with other indigenous inhabitants. For example, soon after the founding of Quebec City, Champlain joined a Huron-Algonkian alliance against the Iroquois Confederacy. In the earliest battle, superior French firepower rapidly dispersed a massed groups of Natives. The Iroquois changed tactics by integrating their hunting skills and their intimate knowledge of the terrain with their use of firearms obtained from the Dutch; therefore, they developed a highly effective form of guerrilla warfare, and were soon a formidable threat to all but the handful of fortified cities. As well, as the French gave few guns to their Native allies, the Iroquois waged devastating warfare against the tribes of the Great Lakes region. For the first century of its existence the chief threat to the inhabitants of New France came from the Iroquois Confederacy, and particularly from its eastern-most people, the Mohawks. While the majority of tribes in the region were allies of the French, the Iroquois were aligned first with the Dutch, and, after the ceding of New Netherland to England, with the British, and received their weapons and support.


          The French and Iroquois Wars continued intermittently for until 1703, with great brutality on both sides. In response to the Iroquois threat, the French government dispatched the Carignan-Salires Regiment, the first group of uniformed professional soldiers to set foot on what is today Canadian soil. After peace was attained, this regiment was disbanded in Canada. The soldiers settled in the St. Lawrence valley and, in the late 17th century, formed the core of the Compagnies Franches de la Marine, the local militia. Later, militias were developed on the larger seigneuries.


          


          English-French conflict


          Canada was colonised by two major European powers that were historically at odds with each other, and it was inevitable that this age-old tension would spill over into Canada; during the 17th and 18th centuries, there was almost continuous conflict between the colonizing powers in Canada.


          [bookmark: 17th_century]


          17th century
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          Two years after the French founded Annapolis Royal, the English began their first settlement, at Jamestown, Virginia to the south. From these original footholds, much larger colonies would emerge. The French colony of Canada on the Saint Lawrence River was based primarily on the fur trade and enjoyed only lukewarm support from the French monarchy. It grew only slowly amidst the tough and unyielding geographical and climatic circumstances. The more favourably located English colonies to the south developed more diversified economies and flourished. The result was that by the 1750s, when the economic, political, and military rivalries came to a head in the struggle of the Seven Years' War, the total population of the 13 English colonies was 1,500,000, whereas that of their French rivals to the north was only about 60,000. As a result, outside of their strongholds of Quebec City and Louisbourg, the French were forced to employ both guerrilla warfare tactics, largely borrowed from the Natives. The guerilla form of fighting became known as la petite guerre. During the 17th century, there were several skirmishes between the two great powers. In 1629, a group of English seaborne marauders captured and burnt the stronghold at Quebec and carried off Champlain and its other leaders into captivity in England. However, the French returned in 1632, rebuilt their capital, and resumed their endeavours. The next most serious threat to Quebec in the seventeenth century came in 1690 when, alarmed by the attacks of the petite guerre, the New England colonies sent an armed expedition north, under Sir William Phips, to capture the source of the problems: Quebec itself. This expedition was poorly organized and had little time to achieve its objective, having arrived in mid-October, shortly before the St Lawrence would freeze over. The expedition was responsible for eliciting one of the most famous pronouncements in Canadian military history. When called on by Phips to surrender, the aged Governor Frontenac, then serving his second term, replied "I will answer  only with the mouths of my cannon and the shots of my muskets." After a single abortive landing on the Beauport shore to the east of the city, the English force withdrew down the icy waters of the St Lawrence.


          In 1695, Pierre Le Moyne d'Iberville was called upon to attack the English stations along the Atlantic coast of Newfoundland. Iberville sailed with his three vessels to Placentia (Plaisance), the French capital of Newfoundland. Both English and French fishermen exploited the Grand Banks fishery from their respective settlements on Newfoundland under the sanction of the treaty of 1687, but the purpose of the new French expedition of 1696 was nevertheless to expel the English from Newfoundland. Iberville and his men left Placentia on November 1, 1696 and marched overland to Ferryland, 50miles (80km) south of St John's. Nine days later, Iberville joined with naval forces and both detachments began the march north to the English capital, which surrendered on November 30, 1696 following a brief siege. After setting fire to St John's, Iberville's Canadians almost totally destroyed the English fisheries along the eastern shore of Newfoundland. Small raiding parties terrorized the hamlets hidden away in remote bays and inlets, burning, looting, and taking prisoners. By the end of March 1697, only Bonavista and Carbonear remained in English hands. In four months of raids, Iberville was responsible for the destruction of 36 settlements.


          


          Early 18th century


          During the 18th century, the British-French struggle in Canada intensified as the rivalry between the mother countries worsened in Europe. As concerns grew, the French government poured more and more military spending into its North American colonies. Expensive garrisons were maintained at distant fur trading posts, the fortifications of Quebec City were improved and augmented, and a new fortified town was built on the east coast of le Royale, or Cape Breton Islandthe fortress of Louisbourg, the so-called " Dunkirk of the North."


          Three times during the 18th century, the French and English North American colonies found themselves at war with one another. The first two major wars were local off-shoots of larger European conflictsthe War of the Spanish Succession (170213), the War of the Austrian Succession (174448). The last, the Seven Years' War (175663), started in the Ohio Valley. The petite guerre of the Canadiens left a trail of terror and devastation through the northern towns and villages of New England, sometimes reaching as far south as Virginia. The war also spread to the forts along the Hudson Bay shore. In 1713, a British force managed to capture Port Royal, the French capital of Acadia in present-day Nova Scotia. As a result, France was forced to cede control of mainland Nova Scotia to Britain in the Treaty of Utrecht, leaving present-day New Brunswick, Prince Edward Island, and Cape Breton Island in the hands of the French. British possession of Hudson Bay was guaranteed by the same treaty.


          During the War of the Austrian Succession, a force of New England militia, under William Pepperell and Commodore Peter Warren of the Royal Navy, succeeded in capturing Louisbourg in 1745. Yet by the Treaty of Aix-la-Chapelle that ended the war in 1748, France got Louisbourg back by trading off other of its conquests in the Netherlands and India. The New Englanders were outraged, and as a counterweight to the continuing French strength at Louisbourg, the British founded the military settlement of Halifax in 1749, with a strong naval base in its spacious harbour.


          


          Seven Years' War


          In 1754, the Seven Years' War began in North America, where it is sometimes called the French and Indian War. The French had begun to challenge the claims of Anglo-American traders and land speculators for supremacy in the Ohio Country to the west of the Appalachian Mountainsland that was claimed by some of the British colonies in their royal charters. In 1753, the French started the military occupation of the Ohio Country by building a series of forts. In 1755, the British sent two regiments of the line to North America to drive the French from these forts, but these were destroyed by French Canadians and American Indians as they approached Fort Duquesne. War was formally declared in 1756, and in Canada, six French regiments of troupes de terre, or line infantry, came under the command of the newly arrived general, the 44-year-old Marquis de Montcalm. Accompanying him were another two battalions of 'troupes de terre', bringing the total number of French professional soldiers in the colony to about 4000. This was the first significant aggregation of trained professional soldiers on what was to be Canadian soil.
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          Under their new commander, the French at first achieved a number of startling victories over the British, first at Fort William Henry to the south of Lake Champlain, where, in 1757, over 2400 men, mostly British regulars, surrendered. In the following year, an even greater victory followed when the British armynumbering about 15,000 under Major General James Abercrombiewas roundly defeated in its attack on a French fortification at Carillon (later renamed Fort Ticonderoga by the British) at the southern tip of Lake Champlain. The French numbered no more than 3500, but before the British withdrew, the French had inflicted a loss of about 2000 men, mostly regulars, for a total French loss of about 350. In the meantime, the British war effort had been galvanized by the appointment of William Pitt as British Prime Minister, who was determined to win battles, and who decided that North America would be the crux of the British war effort. In June 1758, a British force of 13,000 regulars under Major General Geoffrey Amherst, with James Wolfe as one of his brigadiers, landed and permanently captured the Fortress of Louisbourg.
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          A year later Wolfe set his gaze on Quebec City. After several botched landing attempts including particularly bloody defeats at Beauport and Montmorency, Wolfe succeeded in slipping his army ashore, forming ranks on the Plains of Abraham September 12. Montcalm, against the better judgment of his officers, sallied out with a numerically inferior force to meet the British. An epic battle followed in which Wolfe was killed, Montcalm mortally wounded, and 658 British and 644 French fell dead or wounded. Badly mauled by massed British volleys, the French retreated to the citadel and endured a painful siege and blockade before capitulating on September 18.


          However, in the spring of 1760, the last French General, Franois Gaston de Lvis, marched back to Quebec from Montreal and defeated the British at Ste. Foy in a battle similar to that of the previous year; now the situation was reversed, with the French laying siege to the Quebec fortifications behind which the British retreated. However, the French finally had to concede the loss of New France when the Royal Navy rather than the French fleet sailed up the St Lawrence after the breakup of the winter ice. France lost almost all of its North American possessions, and retained only the small islands of Saint-Pierre and Miquelon as a base for its fishing fleet, which worked the Grand Banks. The French formally withdrew from much of North America in 1763 when they signed the Treaty of Paris. France was given the choice of keeping either New France or its sugar-producing Caribbean island colony Guadeloupe, and chose the latter as it had ten times the GDP of Canada.


          


          Conflicts with the United States


          With the French threat eliminated, Britain's eastern seaboard colonies became increasingly restive. The American Revolution largely arose from their resentment of paying taxes to support a large military establishment, when there was no obvious enemy. This was augmented by further suspicions of British motives when the Ohio Valley and other western territories previously claimed by France were not annexed to the existing British colonies, especially Pennsylvania and Virginia, which had long-standing claims to the region. Instead, under the Quebec Act, this territory was set aside for the First Nations. The American Revolutionary War (177683) saw the revolutionaries use force to break free from British rule and claim these western lands. American forces took Montreal and the chain of forts in the Richelieu Valley, but attempts by the revolutionaries to take Quebec City were repelled. During this time most French Canadians stayed neutral. The revolutionaries' failure to achieve success in these areas, and the continuing allegiance to Britain of some colonists, resulted in the split of Britain's North American empire. Many Americans who remained loyal to the Crown, known as the United Empire Loyalists, moved north, greatly expanding the English-speaking population. The independent republic of the United States emerged to the south, while a series of loyal British colonies remained in place along its northern border. The remaining British colonies were collectively referred to as British North America.


          


          War of 1812


          After the cessation of hostilities, animosity and suspicion continued between the United States and the United Kingdom. This erupted into a shooting war in 1812, when the Americans declared war on the British. The Americans were irked by British harassment of US ships on the high seas (including impressment of American seamen into the Royal Navy), the occurrence of which was a byproduct of British involvement in the ongoing Napoleonic Wars. The Americans did not possess a navy capable of challenging the Royal Navy, and so an invasion of Canada was proposed as the only feasible means of attacking the British Empire. Americans on the western frontier also hoped an invasion would bring an end to what they saw as British support of American Indian resistance to the westward expansion of the United States, and finalize their claim to the western territories. The early strategy was to temporarily seize Canada as a means of forcing concessions from the British. However, as the war progressed, outright annexation was more frequently cited as an objectivean early expression of what would later be called "Manifest Destiny". Many Americans hoped the French Canadians would welcome the chance to overthrow their British rulers.
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          The Americans launched an invasion across the northern border in July 1812. The war raged back and forth along the border of Upper Canada, on land as well as on the waters of the Great Lakes. The British succeeded in capturing Detroit in July, and in October. On July 12, U.S. General William Hull invaded Canada at Sandwich (later known as Windsor). The invasion was quickly halted, and Hull withdrew, but this gave Brock the excuse he needed to abandon Prevost's orders. Securing Tecumseh's aid, Brock advanced on Detroit. At this point, even with his American Indian allies, Brock was outnumbered approximately two to one. However, Brock had gauged Hull as a timid man, and particularly as being afraid of Tecumseh's natives. Brock thus decided to use a series of tricks to intimidate Hull. Needless to say, the defeat of Detroit was utter and complete.


          A major American thrust across the Niagara frontier was defeated at the Battle of Queenston Heights by a combined force of British regular troops and colonial militia under Sir Isaac Brock, who lost his life in the battle.


          1813 was the year of American victories, when they retook Detroit and enjoyed a string of successes along the western end of Lake Erie, culminating in the Battle of Lake Erie ( September 10) and the Battle of Moraviantown or Battle of the Thames on Oct. 5th. The naval battle secured U.S. dominance of lakes Erie and Huron. At Moraviantown, the British lost one of their key commanders, the Shawnee chief Tecumseh. Further east, the Americans succeeded in capturing and burning York (later Toronto) and taking Fort George at Niagara, which they held until the end of the year. However, in the same year, two American thrusts against Montreal were defeatedone by a force of British regulars at Crysler's Farm southwest of the city on the St Lawrence; the other, by a force of mostly French Canadian militia under the command of Charles de Salaberry, to the south of the city at Allan's Corners on the Chateauguay River. The Iroquois tribes of the Upper Canada, the Caughnawagas from near Montreal, and western tribes under the Shawnee chief, Tecumseh, were valued allies of the British throughout the campaign. These First Peoples played an important part in many battles and on many occasions had a psychologically debilitating impact on their enemy.


          In 1814, was the year of American losses. The British recaptured all of their lost territory and seized Michilimackinac in Michigan. The defeat of Napoleon gave the British the chance to turn their attention to the North American theatre and launch raids on Washington, Baltimore and New Orleans. After the capture of Washington, DC in September at Bladensburg, the British burned down the White House. Americans chose the path of peace after this loss. The war of 1812 is also called the 'Forgotten War'.


          In December 1814, the two opponents signed a peace treaty that restored the borders that had existed before the war. While thoroughly British, Sir Isaac Brock became a martyred Canadian hero. The successful defence of Canada relied almost entirely on British regular troops, the Royal Navy, and Native Indian allies. In Canada the war is famed as a major Canadian victory and in The United States it is instead famed as a major American Victory. (Due to the battles of Baltimore and New Orleans before the wars end)


          


          British withdrawal


          The fear that the Americans might reactivate their wish to conquer Canada remained a serious concern for at least the next half century, and was the chief reason for the retention of a large British garrison there. From the 1820s to the 1840s, there was extensive construction of fortifications in the colonies, as the British attempted to create strong points around which defending forces might centre in the event of an American invasion; these include the Citadels at Quebec City and Halifax, and Fort Henry in Kingston. The Rideau Canal was built during these years to allow ships in wartime to travel a more northerly route from Montreal to Kingston. (The customary peacetime route was the St Lawrence River, which constituted the northern edge of the American border, and hence was vulnerable to enemy attack and interference.)
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          One of the most important actions by the British forces during this period was the putting down of the Rebellions of 1837. The Upper Canada Rebellion was quickly and decisively defeated by the British forces. Attacks the next year by Hunters' Lodges, U.S. irregulars who expected to be paid in Canadian land, were crushed in 1838 in battles at Pelee Island and Prescott. The Lower Canada Rebellion was a greater threat to the British, and the rebels were victorious at the Battle of St. Denis on November 23. Two days later, the rebels were defeated at the Battle of Saint-Charles, and on December 14, they were finally routed at the Battle of Saint-Eustache.


          By the 1850s, fears of an American invasion had begun to diminish, and the British felt able to start reducing the size of their garrison. The Reciprocity Treaty, negotiated between Canada and the United States in 1854, further helped to alleviate concerns. However, tensions picked up again during the American Civil War (186165), apparently reaching a peak with the Trent Affair of late 1861 and early 1862. This was touched off when the captain of a US gunboat stopped the Royal Mail Steamship Trent and removed two Confederate officials who were bound for Britain. The British government was outraged and, with war appearing imminent, took steps to reinforce its British North American garrison, which was increased from a strength of 4000 to 18,000. In the end, cooler heads prevailed, war was averted, and the sense of crisis subsided. This incident proved to be the final major episode of Anglo-American military confrontation in North America, as both sides increasingly became persuaded of the benefits of amicable relations. At the same time, many Canadians went south to fight in the Civil War, with most joining the Union army, although some Canadians, especially in the Toronto militias, were sympathetic towards the Confederacy (see Canada and the American Civil War).


          In the meantime, Britain was becoming concerned with military threats closer to home, and disgruntled at paying to maintain a garrison in colonies that were becoming increasingly self-assertive, and that, after 1867, were united in the self-governing Dominion of Canada. Consequently, in 1871, the troops of the British garrison were withdrawn from Canada completely, save for Halifax and Esquimalt, where British garrisons remained in place purely for reasons of imperial strategy.


          


          Fenian raids
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          It was during this period of re-examination of the British military presence in Canada and its ultimate withdrawal that the last invasion of Canada occurred. It was not carried out by any official US government force, but by an organization called the Fenians. This was a group of Irish-Americans, mostly Union Army veterans from the Civil War who believed that by seizing Canada, concessions could be wrung from the British government regarding their policy in Ireland. The Fenians had also, to a large degree, incorrectly estimated that Irish Canadians, who were quite numerous in Canada, would support their invasive efforts and rise up, both politically and militarily.


          After the events of the Civil War, anti-British sentiment was high in the United States. British-built Confederate warships had wreaked havoc on US commerce during the war. Irish-Americans were a large and politically important constituency, particularly in parts of the Northeastern States and large regiments of Irish Americans had participated in the war. Thus, while deeply concerned about the Fenians, the US government, led by Secretary of State William H. Seward, generally ignored the Fenian organizing efforts. The Fenians were allowed to openly organize and arm themselves, and were even allowed to recruit in Union Army camps. The Americans were not prepared to risk war with Britain, and intervened when the Fenians threatened to endanger American neutrality.


          The Fenians were a serious threat to Canada, being veterans of the Union Army they were well armed. They made three attacks in 1866: one on Campobello Island in New Brunswick in April, and the others in the Niagara and the St Lawrence Valley regions in July. The Campobello and St. Lawrence valley attacks failed. The Fenians won the Battle of Ridgeway when troops, mostly University of Toronto students and young men from Hamilton, were led into a bungled attack and a sloppy retreat, but the Fenians quickly withdrew, fearing a British counter-attack. In New Brunswick, their failure was due to the presence of a strong force of British regulars and the confiscation of Fenian weapons by the American navy. Two later attacks along the Quebec-Vermont frontier in 1870 and Manitoba in 1871 proved similarly fruitless.


          Despite these failures, the raids had some impact on Canadian politicians who were then locked in negotiations leading up to the Confederation agreement of 1867. The raids reinforced a sense of military vulnerability, especially because the British were known to be seriously considering the downsizing of their garrison, if not its outright withdrawal. The Confederation debates were to some degree held in an atmosphere of military crisis, and the greater military security that would be gained through the pooling of colonial resources was one of the factors that weighed heavily in Confederation's favour.


          


          Canadian autonomy


          


          Canadian militia


          With Confederation in place and the British garrison gone, Canada assumed full responsibility for its own defence; it passed the Federal Militia Act in 1868 and Britain undertook to send aid in the event of a serious emergency, and the Royal Navy continued to provide oceanic defence. Small professional batteries of artillery were established at Quebec City and Kingston. In 1883, a third battery of artillery was added, and small professional schools of cavalry and infantry were created. These were intended to provide professional backbone for the much larger force of militia that was to form the bulk of the Canadian defence effort. In theory, every able-bodied man between the ages of 18 and 60 was liable to be conscripted for service, but in practice, the defence of the country rested on the services of volunteers who made up the so-called Active Militia, which in 1869 numbered 31,170 officers and men. During the remaining decades of the century, this force was consolidated, attending summer camps, parading about in colourful uniforms, and occasionally being mustered to serve in times of strikes and other civil emergencies.
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          The most important early tests of the militia were the expeditions against the rebel forces of Louis Riel in the Canadian west. The Wolseley Expedition, containing a mix of British and militia forces, restored order after the Red River Rebellion with little violence in 1870. A greater test was the North-West Rebellion in 1885 that saw the largest military effort undertaken on Canadian soil since the end of the War of 1812. The Rebellion saw a series of battles between the Mtis and their First Nations allies against the Militia and North-West Mounted Police, from which the government forces ultimately emerged victorious despite a few early defeats and reversals at Duck Lake, Fish Creek and Cut Knife.
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          Outnumbered and out of ammunition, the Mtis portion of the North-West Rebellion collapsed with the siege and Battle of Batoche. The Battle of Loon Lake, which ended this conflict, is notable as the last battle to have been fought on Canadian soil.


          In 1884, Britain for the first time asked Canada for aid in defending the empire. The mother country asked Canada to send experienced boatmen to the Sudan to help rescue Major-General Charles Gordon from the Mahdi uprising. However, Ottawa was reluctant to do this, and eventually Governor General Lord Lansdowne recruited a private force of 386 Voyageurs who were placed under the command of Canadian Militia officers. This force, known as the Nile Voyageurs, served ably in the Sudan and became the first Canadian force to serve abroad.


          


          Boer War
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          The military business of the empire was again an issue when Britain found itself hard pressed in the Second Boer War in South Africa. The British asked for Canadian help in the conflict, and the Conservative Party was adamantly in favour of raising divisions for service in South Africa. French-Canadians almost universally opposed the war, as did several other groups. This split the governing Liberal Party deeply, as it relied on both pro-imperial Anglo-Canadians and anti-imperial Franco-Canadians for support. Prime Minister Wilfrid Laurier initially sent 1,000 soldiers of the 2nd (Special Service) Battalion of The Royal Canadian Regiment. Later, other divisions were sent, including the privately raised Lord Strathcona's Horse.


          The Canadian forces missed the early period of the war and the great British defeats of Black Week. The Canadians in South Africa won much acclaim for leading the charge at the Second Battle of Paardeberg, one of the first decisive victories of the war. At the Battle of Leliefontein on November 7, 1900, three Canadians, Lieutenant Cockburn, Lieutenant Turner, and Sergeant Holland of the Royal Canadian Dragoons were awarded the Victoria Cross for protecting the rear of a retreating force. About 7,400 Canadians, including 12 female nurses, served in South Africa. Of these, 224 died, 252 were wounded, and several were decorated with the Victoria Cross. The war remained deeply unpopular in Quebec, where many people viewed it as crushing a democratic minority group, that, in many ways, was similar to French-Canadians. Canadian forces also participated fully in the concentration camp programs that led to the deaths of thousands of Boer civilians.


          


          Creation of a Canadian navy


          
            [image: HMCS Rainbow in 1910.]

            
              HMCS Rainbow in 1910.
            

          


          Soon after the debate over the Second Boer War, a similar one developed over whether or not Canada should have its own navy. Canada had long had a small fishing protection force attached to the Department of Marine and Fisheries, but relied on Britain for maritime protection. Britain was increasingly engaged in an arms race with Germany, and in 1908, asked the colonies for help with the navy. The Conservative Party of Canada argued that Canada should merely contribute money to the purchase and upkeep of some British Royal Navy vessels. Some French-Canadian nationalists felt that no aid should be sent; others advocated an independent Canadian navy that could aid the British in times of need.


          Eventually, Prime Minister Laurier decided to follow this compromise position, and the Royal Canadian Navy was created in 1910. To appease imperialists, the Naval Service Act included a provision that in case of emergency, the fleet could be turned over to the British. This provision led to the strenuous opposition to the bill by Quebec nationalist Henri Bourassa. The bill set a goal of building a navy composed of five cruisers and six destroyers. The first two ships were the Niobe and Rainbow, somewhat aged and outdated vessels purchased from the British. With the election of the Conservatives in 1911, in part because the Liberals had lost support in Quebec, the navy was starved for funds, but during the First World War, it was greatly expanded and played an important role in both the Atlantic and Pacific.


          


          Creation of a Canadian army


          As British troops began to leave Canada in the late 1800s and early 1900s, the importance of the Militia (comprising various cavalry, artillery, infantry and engineer units) grew. The last Officer Commanding the Forces (Canada), Lord Dundonald, instituted a series of reforms in which Canada gained its own technical and support branches. These various services, called "corps", included


          
            	Canadian Engineer Corps (created 1 Jul 1903)


            	Signalling Corps (created 24 Oct 1903)


            	Canadian Army Service Corps 1 Dec 1903


            	Permanent Active Militia Army Medical Corps 2 Jul 1904


            	Ordinance Stores Corps 1 Jul 1903


            	Corps of Guides 1902

          


          In 1904, the appointment of Officer Commanding the Forces was replaced with a Canadian Chief of the General Staff. Additional corps would be created in the years before the First World War, including the world's first separate military dental corps.


          


          Creation of a Canadian air force


          


          The First World War was the catalyst for the formation of Canada's air force. At the outbreak of war, there was no independent Canadian air force, although many Canadians flew with the Royal Flying Corps and the Royal Naval Air Service.


          In 1914 the Canadian government authorized the formation of the Canadian Aviation Corps (CAC). The CAC was formed to accompany the Canadian Expeditionary Force to Europe and consisted of one aircraft, a Burgess-Dunne, that was never used. The CAC was disbanded in 1915.


          A second attempt at forming a truly Canadian "air force" was made in 1918 when two Canadian squadrons (one bomber and one fighter) were formed by the British Air Ministry in Europe. The Canadian government took control of the two squadrons in 1919 by forming the Canadian Air Force (CAF). The CAF, however, never saw service and was disbanded in 1920.


          The British government encouraged Canada to institute a peacetime air force by giving Canada several surplus aircraft, and in 1920 a new Canadian Air Force was formed as a part-time or militia service performing mainly civilian duties such as forest fire patrols, photography and surveying. One function that was related to the military was the providing of flying refresher training.


          After a reorganization, the CAF was changed to the Royal Canadian Air Force on April 1, 1924.


          


          World Wars


          


          First World War
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          On August 4, 1914, Britain entered the First World War by declaring war on Germany. The British declaration of war automatically brought Canada into the war, because Canada was still considered a colony. However, the Canadian government had the freedom to determine the country's level of involvement in the war. Canada eventually sent four divisions to fight on the Western Front.


          In the later stages of the war, the Canadian Corps was regarded as among the most effective and respected of the armies on the Western Front; Canadian divisions were larger than British divisions by 1917 due to manpower shortages (though manpower problems would cause Canada to scrap plans for a second Canadian Corps and two additional divisions as well as institute conscription for overseas service). Indeed, in the aftermath of the Battle of the Somme, the Canadian Corps developed a reputation as shock troops which were feared by the Germans. The Canadian army even had its own nick-name les durs  cuire (hard to cook; kill) meaning the Canadians were very hard to demoralize and defeat. Given this fact, in 1916 the United Kingdom even made use of specific Canadian help to defend the British colonies of the West Indies from the German navy with many Canadian forces being stationed on the island of Saint Lucia to help defend from a possible German navy attack.
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          Without conscription, the Canadian force was limited to those dedicated enough to enlist. The high point of Canadian military achievement came at the Battle of Vimy Ridge on April 9, 1917, during which Canadian troops captured a fortified German hill that had resisted British and French attacks earlier in the war. Vimy, as well as the success of the Canadian flying aces William Barker and Billy Bishop, helped to give Canada a new sense of identity. This translated into greater autonomy, with Canada sending its own delegates to the Treaty of Versailles negotiations in 1919, joining the League of Nations as a member in 1921, and being formally granted autonomy via the Statute of Westminster in 1931.


          The other major combatants had all introduced conscription to replace the massive casualties they were suffering. Spearheaded by Sir Robert Borden who wished to maintain the continuity of Canada's military contribution and with a burgeoning pressure to introduce and enforce conscription, the Military Service Act was ratified. Although reaction to conscription was favourable in English Canada (as well as at the front), the idea was deeply unpopular in Quebec. In the end, conscription raised about 120,000 soldiers, of whom about 47,000 actually went overseas. The Conscription Crisis of 1917 did much to highlight the divisions between French and English-speaking Canadians in Canada.


          
            [image: The Second Battle of Ypres by Richard Jack, 146 x 234 1/2 in., at the Canadian War Museum.]

            
              The Second Battle of Ypres by Richard Jack, 146 x 234 1/2 in., at the Canadian War Museum.
            

          


          Despite the rancour, the Conscription Crisis of 1917 did not hinder Prime Minister Robert Borden's political career, for in the following election of that year, Borden's Union government won 153 seats, nearly all from English Canada. However, of Quebec's 65 seats, Borden's government won only 3.


          For a nation of eight million people, Canada's war effort was widely regarded as remarkable. A total of 619,636 men and women served in the Canadian forces in the First World War, and of these 66,655 were killed and another 172,950 were wounded.


          In 1919, Canada sent an expeditionary force to Siberia to aid the White Russians in the Russian Civil War. These troops were based in Vladivostok and saw little combat before they withdrew, along with other foreign forces.


          Canadian sacrifices are commemorated at eight memorials in France and Belgium. Two of the eight are unique in design: the giant white Vimy Memorial and the distinctive Brooding Soldier at the Saint Julien Memorial. The other six follow a standard pattern of granite monuments surrounded by a circular path. They are the Hill 62 Memorial and Passchendaele Memorial in Belgium, and the Bourlon Wood Memorial, Courcelette Memorial, Dury Memorial, and Le Quesnel Memorial in France. There are also separate war memorials to commemorate the actions of the soldiers of Newfoundland in the Great War. The largest are the Beaumont-Hamel Newfoundland Memorial and the National War Memorial in St. John's. Newfoundland did not join Confederation until 1949.


          


          Second World War
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          Following the German invasion of Poland on September 1, 1939, Canada's Parliament supported the government's decision to declare war on Germany on September 10, one week after the United Kingdom and France. Canadian airmen played a small but significant role in the Battle of Britain, the Royal Canadian Navy and the Canadian merchant marine played a crucial role in the Battle of the Atlantic. C Force, two Canadian infantry battalions were involved in the failed defence of Hong Kong. Troops of the 2nd Canadian Infantry Division also played a leading role in the disastrous Dieppe Raid in August 1942. The 1st Canadian Division and tanks of the independent 1st Canadian Armoured Brigade landed on Sicily in July 1943 and after a 38-day campaign there, took part in the successful Allied invasion of Italy. Canadian forces played an important role in the long advance north through Italy, eventually coming under their own corps headquarters after 5th Canadian Armoured Division joined them on the line in early 1944 after the costly battles on the Moro River and at Ortona.


          On June 6, 1944, the 3rd Canadian Division (supported by tanks of the independent 2nd Canadian Armoured Brigade) landed on Juno Beach in the Battle of Normandy. Canadian airborne troops had also landed earlier in the day behind the beaches. Resistance on Juno was fierce, and casualties were high in the assault waves, in particular the first assault waves, which sustained a 50 percent casualty rate. By day's end, however, the Canadians had made the deepest penetrations inland of any of the five seaborne invasion forces. The Canadians went on to play an important role in the subsequent fighting in Normandy, with the 2nd Canadian Infantry Division coming ashore in July and the 4th Canadian Armoured Division in August. In the meantime, both a corps headquarters ( II Canadian Corps) and eventually an army headquartersfor the first time in Canadian military historywere activated. One of the most important Canadian contributions to the war effort was in the Battle of the Scheldt, where First Canadian Army defeated an entrenched German force at great cost to help open Antwerp to Allied shipping.


          First Canadian Army fought in two more large campaigns; the Rhineland in February and March 1945, clearing a path to the Rhine River in anticipation of the assault crossing of that obstacle, and the subsequent battles on the far side of the Rhine in the last weeks of the war. The I Canadian Corps returned to northwest Europe from Italy in early 1945, and as part of a reunited First Canadian Army assisted in the liberation of The Netherlands (including the rescue of many Dutch from near-starvation conditions) and the invasion of Germany.


          The Royal Canadian Air Force had three key responsibilities during the war: the British Commonwealth Air Training Plan (BCATP), Canada's contribution to training military aviators; the Home War Establishment (HWE), which provide 37 squadrons for coastal defence, protection of shipping, air defence and other duties in Canada, and the Overseas War Establishment (OWE), which provided 48 squadrons serving with the Royal Air Force (RAF) in Europe, the Mediterranean and the Far East.


          RCAF airmen served with RAF fighter and bomber squadrons, and played key roles in the Battle of Britain, antisubmarine warfare during the Battle of the Atlantic, and the bombing campaigns against Germany. Even though many RCAF personnel served with the RAF, No. 6 Group RAF Bomber Command was formed entirely of RCAF squadrons. Canadian air force personnel also provided close support of Allied forces during the Battle of Normandy and subsequent land campaigns in Europe. To free up RCAF personnel who were needed on active operational or BCATP training duties, the RCAF Women's Division was formed in 1941.


          Of a population approximately 11.5 million, 1.1 million Canadians served in the armed forces in the Second World War. Of these, an officially recorded total of 42,042 members of the armed forces gave their lives, and another 55,000 were wounded. Many others shared the suffering and hardship of war. In line with other Commonwealth countries, a women's corps entitled the Canadian Women's Army Corps, similar to the RCAF Women's Division, was established to release men for front-line duties. The corps existed from 1941 to 1946, was re-raised in 1948 and finally disbanded in 1964.


          


          Multilateralism, peacekeeping and the Cold War
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          Soon after the end of the Second World War, the Cold War began. As a founding member of NATO and a signatory to the NORAD treaty with the US, Canada committed itself to the alliance against the Communist bloc. Canadian troops were stationed in Germany throughout the Cold War, and Canada joined with the Americans to erect defences against Soviet attack, such as the DEW Line. As a middle power, Canadian policy makers realized that Canada could do little militarily on its own, and thus a policy of multilateralism was adopted whereby Canada would only join military efforts as part of a large coalition. Canada also chose to stay out of several wars, despite the participation of close allies, most notably the Vietnam War and the Second Iraq War, although Canada lent indirect support and Canadian citizens served in foreign armies in both conflicts. The postwar period saw a major reorganization when, in 1968, the three forces were merged into the Canadian Forces. (See also Canada and the Cold War, Canada and the Vietnam War and Canada and the Iraq War).


          


          Canada in Korea


          After the Second World War, Canada rapidly demobilized. When the Korean War broke out, Canada needed several months to bring its military forces up to strength, and eventually formed part of British Commonwealth Forces Korea. Canadian land forces thus missed most of the early back-and-forth campaigns because they did not arrive until 1951, when the attrition phase of the war had largely started. Canadian troops fought as part of the 1st Commonwealth Division, and distinguished themselves at the Battle of Kapyong and in other land engagements. HMCS Haida and other ships of the Royal Canadian Navy were in active service in the Korean conflict.


          Canada sent 26,791 troops to fight in Korea. There were 1,558 Canadian casualties, including 516 dead. Korea has often been described as "The Forgotten War", because for most Canadians it is overshadowed by the Canadian contributions to the two world wars. Canada is a signatory to the original 1953 armistice, but did not keep a garrison in South Korea after 1955.


          


          Peacekeeping
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          Closely related to Canada's commitment to multilateralism has been its strong support for peacekeeping efforts. Canadian Nobel Peace Prize laureate Lester B. Pearson is considered to be the father of modern United Nations Peacekeeping, and Canada has a long history of participation in these missions. Canada participated in every UN peacekeeping effort from their beginning until 1989, and has since then continued to play a significant role. More than 125,000 Canadians have served in some 50 UN peacekeeping missions since 1949, with 116 deaths.


          Since 1995, however, Canadian direct participation in UN peacekeeping efforts has greatly declined. In July 2006, for instance, Canada ranked 51st on the list of UN peacekeepers, contributing 130 peacekeepers out of a total UN deployment of over 70,000. That number decreased largely because Canada began to direct its participation to UN-sanctioned military operations through NATO, rather than directly to the UN. The number of Canadian soldiers on UN-sanctioned operations in July 2006 was 2,859.


          The first Canadian peacekeeping mission, even before the creation of the formal UN system, was a 1948 mission to Kashmir. Other important missions include the long stay in Cyprus, observation missions in the Sinai and Golan Heights, and the NATO mission in Bosnia. The 1993 Canadian response to Operation Medak pocket in Bosnia was the largest battle fought by Canadian forces since the Korean War. One of the darkest moments in recent Canadian military history occurred during the humanitarian mission to Somalia in 1993, when Canadian soldiers tortured a Somali teenager to death, leading to the Somalia Affair. Following an inquiry, the elite Canadian Airborne Regiment was disbanded and the reputation of the Canadian Forces suffered within Canada.


          


          Canadian Forces in Europe


          Canada maintained a mechanized infantry brigade in West Germany from the 1950s (originally the 27th Canadian Infantry Brigade, later named 4 Combat Group and 4 Canadian Mechanized Brigade) to the 1990s as part of Canada's NATO commitments. This brigade was maintained at close to full strength and was equipped with Canada's most advanced vehicles and weapons systems as it was anticipated the brigade might have to move quickly in the event of a Warsaw Pact invasion of the west. The brigade was augmented by Militia soldiers from Canada and for a time even Royal Canadian Army Cadets were permitted to serve in the brigade for short periods


          The Royal Canadian Air Force established No. 1 Air Division in the early 1950s to meet Canada's NATO air defence commitments in Europe. It consisted of twelve fighter squadrons located in four wings, two of which were in France, and two in West Germany.


          


          The Post Cold War world


          


          Gulf War
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          The 1991 Gulf War was a conflict between Iraq and a coalition force of 34 nations, led by the US. The result was a decisive victory of the coalition forces. Canada was one of the first nations to agree to condemn Iraq's 1990 invasion of Kuwait, and promptly agreed to join the US-led coalition. In August, Prime Minister Brian Mulroney sent the destroyers HMCS Terra Nova, HMCS Athabaskan, and HMCS Huron to enforce the trade blockade against Iraq. The supply ship HMCS Protecteur was sent to aid the gathering coalition forces. While all others returned to Canada in the spring of 1992, HMCS Huron remained on station to enforce sanctions and was the first warship to enter Kuwait Harbour following the war. When the UN authorized full use of force in the operation, Canada sent a CF-18 squadron with support personnel. The nation sent a field hospital to deal with casualties from the ground war. When the air war began, Canada's planes were integrated into the coalition force and provided air cover and attacked ground targets. This was the first time since the Korean War that its forces had participated in combat operations. Canada suffered no casualties during the conflict, but since its end, many veterans have complained of suffering from Gulf War Syndrome.


          


          War in Afghanistan


          Canada joined a U.S.-led coalition in the 2001 Attack on Afghanistan. The war was a response to the September 11, 2001 Terrorist Attacks, with the goal to defeat the Taliban government and rout Al-Qaeda. Canada sent special forces and ground troops to the conflict. In this war, a Canadian sniper set the world record for longest distance kill. In early 2003, Canadian JTF2 troops were photographed taking Afghan prisoners, sparking a debate of the Geneva Conventions. After the war, Canada formed an important part of the NATO-led stabilization force, ISAF. In November 2005, Canadian military participation shifted from ISAF in Kabul to Operation Archer, a part of Operation Enduring Freedom in and around Khandahar. As of April 7, 2008, 82 Canadian soldiers and 1 Canadian diplomat, have been killed in Afghanistan. (See: Canadian Forces casualties in Afghanistan) On May 17, 2006, Captain Nichola Goddard of the 1st Regiment Royal Canadian Horse Artillery became Canada's first female combat arms casualty. One of the most notable battles that the Canadian Forces have fought in Afghanistan thus far is the Canadian-led Operation Medusa in which the second battle of Panjwaii was fought. Canada was also the main allied combatant in the first but less intense battle of Panjwaii.


          Canadian troops have taken on an extended role in combat operations in southern Afghanistan, meeting Taliban forces in open conflict. The Canadian mission to Afghanistan is scheduled to end in February 2009, but there is divisive debate in Canada as to whether the mission should be extended.


          


          Peacekeeping in Croatia


          Canada's forces were part of UNPROFOR, UN peacekeeping force in Croatia and in Bosnia and Herzegovina during the Yugoslav wars in the 1990s.


          The Canadian government claims that Canadian forces within the UN contingent clashed with the Croatian Army in what has been called Operation Medak Pocket, where 27 Croatian soldiers are reported to have been killed. The battle at the Medak Pocket was called "the greatest battle of the Canadian Army since the Korean War", and in 2002, the 2nd Battalion Princess Patricia's Canadian Light Infantry Battle Group were awarded the Commander-in-Chief Unit Commendation "for a heroic and professional mission during the Medak Pocket Operation". But according to some sources, this battle never happened. Former UNPROFOR Canadian officer, John John McGuinnes, a witness at the Norac-Ademi trial for war crimes in Medak Pocket, stated that there were one or two shootouts, but there were no injuries. He also said that the decorations were awarded for whole tour in Croatia, not only for participation in Medak pocket activity.


          


          Invasion of Iraq (2003)


          In 2003, Canada refused to take part in the 2003 invasion of Iraq unless it was approved by the United Nations. This decision, popular in most of Canada, upset the administration of American president George W. Bush. Concurrently, Canada deployed some additional troops to the War on Terrorism in Afghanistan. Some claim that it incidentally freed up some American and British troops for assignment in Iraq. Canada continues to have warships in the Persian Gulf area as part of Operation Altair. Their presence is justified by Canada's commitment to Operation Enduring Freedom. Small numbers of Canadian soldiers on exchange to American units participated in the invasion of Iraq.


          


          Dramatizations


          
            	The Devil's Brigade (1968)


            	Legends of the Fall (1994)


            	Passchendaele (2006)
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          The military history of France encompasses an immense panorama of conflicts and struggles extending for more than 2,000 years across areas including modern France, greater Europe, and European territorial possessions overseas. Because of such lengthy periods of warfare, the peoples of France have often been at the forefront of military development, and as a result, military trends emerging in France have had a decisive impact on European and world history.


          Gallo-Roman conflict predominated from 400 BC to 50 BC, with the Romans emerging victorious in the conquest of Gaul by Julius Caesar. After the decline of the Roman Empire, a Germanic tribe known as the Franks took control of Gaul by defeating competing tribes. The "land of Francia," from which France gets its name, had high points of expansion under kings Clovis I and Charlemagne. In the Middle Ages, rivalries with England and the Holy Roman Empire prompted major conflicts such as the Hundred Years' War. With an increasingly centralized monarchy and the first standing army since Roman times, France came out of the Middle Ages as the most powerful nation in Europe, only to lose that status to Spain following defeat in the Italian Wars. The Wars of Religion crippled France in the late sixteenth century, but a major victory over Spain in the Thirty Years' War, with help from Sweden, made France the most powerful nation on the continent once more. The wars of Louis XIV in the seventeenth and early eighteenth centuries left France territorially larger and bankrupt.


          In the eighteenth century, global competition with Great Britain led to defeat in the Seven Years' War, where France lost its North American holdings, but consolation came in the form of the American Revolutionary War, where extensive French aid led to America's independence. Internal political upheaval eventually led to 23 years of nearly continuous conflict in the French Revolutionary Wars and the Napoleonic Wars. France reached the zenith of its power during this period, dominating the European continent in an unprecedented fashion, but by 1815 it had been restored to its pre-Revolutionary borders. The rest of the nineteenth century witnessed the growth of the French colonial empire and wars with Russia, Austria, and Prussia. Following defeat in the Franco-Prussian War, Franco-German rivalry reasserted itself again in World War I, this time France, with British and to a much lesser extent, American aid, emerging as the winner. Tensions over the Versailles Treaty led to the Second World War, where it was defeated in the Battle of France. The Allies eventually emerged victorious over the Germans, however, and France was given an occupation zone in Germany. The two world wars destroyed Franco-German rivalry and paved the way for European integration, economically, politically, and militarily. Today, French military intervention is most often seen in its former colonies and with its NATO allies.


          


          Themes in French military history


          


          European conflicts
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          French strategic thinking has often been driven by the need to attain or preserve the so-called "natural frontiers," the Pyrenees to the southwest, the Alps to the southeast, and the Rhine River to the east. Starting with Clovis, 1,500 years of warfare has witnessed the accomplishment of most of these objectives, with modern-day France lacking only about two-thirds of the Rhine, which is in Germany. France is territorially the largest country in Western Europe.


          Warfare with other European powers was not always determined by these considerations, and often rulers of France extended their continental authority far beyond these barriers, most notably under Charlemagne, Louis XIV, and Napoleon. These periods of heavy militaristic activity were characterized by their peculiar sociopolitical and war-related conventions, but all required strong central leadership in order to permit the extension of French rule.


          Important military rivalries in human history have come about as a result of conflict between French peoples and other European powers. Anglo-French rivalry, for preeminence in Europe and around the world, continued for centuries, while the more recent Franco-German rivalry required two world wars to stabilize. French involvement in these protracted geostrategic clashes was at times both successful and unsuccessful. The wars themselves had complex political dimensions, often involving alliance systems that rarely remained static and that yielded dynamic solutions on the battlefield.


          


          Imperial objectives and post-colonial status


          Starting in the early sixteenth century, much of France's military efforts were dedicated to securing its overseas possessions and putting down dissent among both French colonists and native populations. French troops were spread all across its empire, primarily to deal with the local population. This phase of French militarism only came to an end with the failed attempt to subdue Algerian nationalists in the late 1950s. However, even in the twenty-first century, many former French colonies still expect France to provide assistance to put down revolutionary activity.


          Since World War II, France's efforts have been directed at maintaining its status as a great power and its influence on the UN Security Council, despite the fact its military capability is being overtaken by the rising power of the People's Republic of China and India, among others. However, France has also been instrumental in attempting to unite the armed forces of Europe for their own defense in order to both balance the power of Russia and to lessen European military dependence on the United States. For example, for some time France withdrew from NATO over complaints that its role in the organization was being subordinated to the demands of the United States.


          French objectives in this era have undergone major shifts. Unencumbered by continental wars or intricate alliances, France now deploys its military forces as part of international peacekeeping operations, security enforcers in former colonies, or maintains them combat ready and mobilized to respond to threats from rogue states. France is a nuclear power with the largest nuclear arsenal in Europe, and its nuclear capabilities, just like its conventional forces, are being restructured to rapidly deal with emerging threats.


          


          Gauls
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          The region of Gaul consisted of modern-day France, Belgium, Germany west of the Rhine, and parts of Switzerland. Gallo-Roman conflict in Cisalpine Gaul had been occurring for centuries prior to Caesar's invasion of Transalpine Gaul. In either 390 BC or 387 BC, a Gallic army under Brennus destroyed a Roman force at the Battle of the Allia, which led to the sacking of Rome and the destruction of all Roman historical records prior to that period.


          Growing professionalism in the Roman army eventually led to victories, most noticeably at the Battle of Sentinum and the Battle of Telamon, over their Gallic counterparts, whose tactics and weapons changed little over the years. However, in order to permanently end the Gallic threat, a consistent effort was required by the Romans, and this was finally provided by Julius Caesar.


          Caesar's conquest of Gaul was met with little resistance initially. The 60 or so tribes that made up Gaul were unable to unite and defeat the Roman army, something Caesar exploited by pitting one tribe against another. In 58 BC, Caesar defeated the Germanic tribe of the Suebi, which was led by Ariovistus. The following year he conquered the Belgian Gauls after claiming that they were conspiring against Rome. The string of victories continued in a naval triumph against the Veneti in 56 BC. In 53 BC, a united Gallic resistance movement under Vercingetorix emerged for the first time. Caesar laid siege to the fortified city of Avaricum ( Bourges) and broke through the defenses after 21 days, with only 800 out of the 40,000 inhabitants managing to escape. He then besieged Gergovia, Vercingetorix's home town, and suffered one of the worst defeats in his career when he had to retreat to suppress a revolt in another part of Gaul. After returning, Caesar surrounded Vercingetorix at Alesia in 52 BC. The townspeople were starved into submission and Caesar's unique defensive earthworks, protruding towards the city and away from it in order to stop a massive Gallic relief force, eventually forced Vercingetorix to surrender. The Gallic Wars were over.


          


          Franks and the Carolingian Empire
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          As Roman power weakened in the fourth and fifth centuries, a Germanic tribe, the Franks, overran large areas that today form modern France. Under King Clovis I in the late fifth and early sixth centuries, Frankish dominions quadrupled as they managed to defeat successive opponents for control of Gaul. In 486 the Frankish armies under Clovis triumphed over Syagrius, the last Roman official in Northern Gaul, at the Battle of Soissons. In 491 Clovis defeated Thuringians east of his territories. In 496 he overcame the Alamanni at the Battle of Tolbiac. In 507 he scored the most impressive victory in his career, prevailing at the Battle of Vouill against the Visigoths, who were led by Alaric II, the conqueror of Spain.
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          Following Clovis, territorial divisions in the Frankish domain sparked intense rivalry between the western part of the kingdom, Neustria, and the eastern part, Austrasia. The two were sometimes united under one king, but from the sixth to the eighth centuries they often warred against each other. Early in the eighth century, the Franks were preoccupied with Islamic invasions across the Pyrenees and up the Rhone Valley. Two key battles during this period were the Battle of Toulouse and the Battle of Tours, both won by the Franks, and both instrumental in slowing Islamic incursions. Claims that these victories permitted the independent development of European civilization seem exaggerated, but nonetheless they were major symbolic triumphs over the "Islamic hordes."


          Under Charlemagne the Franks reached the height of their power. After campaigns against Lombards, Avars, Saxons, and Basques, the resulting Carolingian Empire stretched from the Pyrenees to Central Germany, from the North Sea to the Adriatic. In 800 the Pope made Charlemagne Emperor of the West in return for protection of the Church. The Carolingian Empire was a conscious effort to recreate a central administration modeled on that of the Roman Empire, but the motivations behind military expansion differed. Charlemagne hoped to provide his nobles an incentive to fight by encouraging looting on campaign. Plunder and spoils of war were stronger temptations than imperial expansion, and several regions were invaded over and over in order to bolster the coffers of Frankish nobility. Cavalry dominated the battlefields, and while the high costs associated with equipping horse and horse-rider helped limit their numbers, Carolingian armies maintained a decent size of 20,000 (average) by recruiting infantry from imperial territories near theaters of operation. The Empire lasted from 800 to 843, when, following Frankish tradition, it was split between the sons of Louis the Pious by the Treaty of Verdun.


          


          Middle Ages
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          French military history during this period paralleled the rise and eventual fall of the armored knight. Following Charlemagne, there was a great increase in the proportion of cavalry supplemented by improvement in armor: leather and steel, steel helmets, coats of mail, and even full armor added to the defensive capabilities of mounted forces. Cavalry eventually grew to be the most important component of French armies, with the shock charge they provided becoming the standard tactic on the battlefield when it was invented in the eleventh century. At the same time, the development of agricultural techniques allowed the nations of Western Europe to radically increase food production, facilitating the growth of a particularly large aristocracy in France.
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          During the Crusades, there were in fact too many armored knights in France for the land to support. Some scholars believe that one of the driving forces behind the Crusades was an attempt by such landless knights to find land overseas, without causing the type of internecine warfare that would largely damage France's increasing military strength. However, such historiographical work on the Crusades is being challenged and rejected by a large part of the historical community. The ultimate motivation or motivations for any one individual are difficult to know, but regardless, nobles and knights from France generally formed very sizeable contingents of crusading expeditions.
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          In the eleventh century, French knights wore knee-length mail and carried long lances and swords. The Norman knights fielded at the Battle of Hastings were more than a match for English forces, and their overwhelming victory simply cemented their power and influence. Improvements in armor over the centuries led to the establishment of plate armor by the fourteenth century, which was further developed more rigorously in the fifteenth century. However, by the late fourteenth century and the early fifteenth, French military power declined during the first parts of the Hundred Years' War. New weapons and tactics seemingly made the knight more of a sitting target than an effective battle force, but the often-praised longbowmen had little to do with the English success. Poor coordination or rough terrain led to bungled French assaults. The slaughter of knights at the Battle of Agincourt best exemplified this carnage. The French were able to field a much larger army of men-at-arms than their English counterparts, who had many longbowmen. Despite this, the French suffered about 6,000 casualties compared to a few hundred for the English because the narrow terrain prevented the tactical envelopments envisioned in recently discovered French plans for the battle. The French suffered a similar defeat at the Battle of the Golden Spurs against Flemish militia in 1302. When knights were allowed to effectively deploy, however, they could be more useful, as at Cassel in 1328 or, even more decisively, at Bouvines in 1214 and Patay in 1429. Given the successes of Henry V of England, his death in 1422 altered the nature of the war profoundly and may have permitted the French to recover virtually all their territory by the end of the conflict.


          Popular conceptions of the final stages of the Hundred Years' War are often dominated by the exploits of Joan of Arc, but in fact the French resurgence was rooted in multiple factors. A major step was taken by King Charles VII, who, with the Compagnies d'ordonnance, cavalry units with 20 companies of 600 men each, created the first standing army in the Western world since Roman times, giving the French a considerable edge in professionalism and discipline. Additionally, developments in artillery made it a crucial part of the French army, and the resounding victories at the battles of Formigny and Castillon, both significantly attributable to artillery, were so decisive that the war ended then and there. By 1453 Calais was the only English possession in mainland France.


          


          Ancien Rgime
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          The French Renaissance and the beginning of the Ancien Rgime, normally marked by the reign of Francis I, saw the nation become far more unified under the monarch. The power of the nobles was diminished as a national army was created. With England expelled from the continent and being consumed by the Wars of the Roses, France's main rival was the Holy Roman Empire. This threat to France became alarming in 1516 when Charles V became the king of Spain, and grew worse when Charles was also elected Holy Roman Emperor in 1519. France was all but surrounded as Spain, Germany, and the Low Countries were controlled by the Habsburgs. The lengthy Italian Wars that took place during this period resulted in defeat for France and established Catholic Spain, which formed a branch of the Habsburg holdings, as the most powerful nation in Europe. Later in the sixteenth century, France was weakened internally by the Wars of Religion. As nobles managed to raise their own private armies, these conflicts between Huguenots and Catholics all but demolished centralization and monarchical authority, hence precluding France from remaining a powerful force in European affairs.


          While France could do little to challenge the dominance of the Holy Roman Empire, the Empire itself faced many challenges. From the east it was severely endangered by the Ottoman Empire, with which the French sometimes cooperated. The vast Habsburg empire also proved impossible to manage effectively, and the crown was soon divided between the Spanish and Austrian holdings. In 1568 the Dutch declared independence, launching a war that would take decades and illustrate the weaknesses of Habsburg power. Finally in the seventeenth century, the religious violence that had beset France a century earlier began to tear the empire apart. At first France sat on the sidelines, but under Cardinal Richelieu it saw an opportunity to advance its own interests at the expense of the Habsburgs. Despite France's staunch Catholicism, it intervened on the side of the Protestants. The Thirty Years' War was long and extremely bloody, but France came out victorious and, for the next century and a half, was the undisputed great power of Europe.
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          The long reign of Louis XIV saw a series of conflicts: the War of Devolution, the Franco-Dutch War, the War of the Reunions, the Nine Years War, and the War of the Spanish Succession. Wars in this era consisted of sieges and movements that were rarely decisive. Few of Louis' wars were either clear victories or definite defeats, but inexorably, France's borders expanded. The west bank of the Rhine, much of the Spanish Netherlands, and a good deal of Luxembourg were annexed while the War of the Spanish Succession saw a fellow Bourbon placed on the throne of Spain. To stop France's advance, several European powers formed coalitions. During Louis' long reign, the English reemerged as France's great rivals, allied to the Habsburgs. While they could not stand up to France on land, the British Royal Navy dominated the seas, and France lost many of its colonial holdings. The British economy also became Europe's most powerful, and British money funded the campaigns of their continental allies.


          The armies of Louis XIV were some of the most impressive in French history, their quality reflecting militaristic as well political developments. In the mid-seventeenth century, royal power reasserted itself and the army became a tool through which the King could wield authority, replacing older systems of mercenary units and the private forces of recalcitrant nobles. Military administration also made gigantic progress as food supply, clothing, equipment, and armaments were provided in a regularity never before equaled. In fact, the French embedded this standardization by becoming the first army to give their soldiers national uniforms in the 1680s and 1690s.


          The eighteenth century saw France remain the dominant power in Europe, but begin to falter largely because of internal problems. The country engaged in a long series of wars, such as the War of the Quadruple Alliance, the War of the Polish Succession, and the War of the Austrian Succession, but these conflicts gained France little. Meanwhile, Britain's power steadily increased, and a new force, Prussia, became a major threat. This change in the balance of power led to the Diplomatic Revolution of 1756, when France and the Habsburgs forged an alliance after centuries of animosity. This alliance proved less than effective in the Seven Years' War, but in the American War of Independence, the French helped inflict a major defeat on the British.


          


          Revolutionary France
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          The French Revolution, true to its name, revolutionized nearly all aspects of French and European life. The powerful sociopolitical forces unleashed by a people seeking libert, galit, and fraternit made certain that even warfare was not spared this upheaval. Eighteenth-century armies, with their rigid protocols, quasi-static operational strategy, unenthusiastic soldiers, and aristocratic officer classes, underwent massive remodeling as the French monarchy and nobility gave way to liberal assemblies obsessed with external threats.


          In 1791 the Legislative Assembly passed the "Drill-Book" legislation, implementing a series of infantry doctrines created by French theorists because of their defeat by the Prussians in the Seven Years' War (see "Formations and Tactics" in La Grande Arme). The new developments hoped to exploit the intrinsic bravery of the French soldier, made even more powerful by the explosive nationalist forces of the Revolution. The changes also placed a faith on the ordinary soldier that would be completely unacceptable in earlier times; French troops were expected to harass the enemy and remain loyal enough to not desert, a benefit other Ancien Rgime armies did not have. Following the declaration of war in 1792, an imposing array of enemies converging on French borders prompted the government in Paris to adopt radical measures. August 23, 1793, would become a historic day in military history; on that date the National Convention called a leve en masse, or mass conscription, for the first time in human history. By summer of the following year, conscription made some 500,000 men available for service and the French began to deal blows to their European enemies. The French triumphed at the decisive Battle of Fleurus through numerical superiority; while both sides had roughly equivalent forces in the region, the French were able to concentrate theirs more effectively. Armies during the Revolution became noticeably larger than their Roman counterparts, and combined with the new enthusiasm of the soldiery, the tactical and strategic opportunities became almost limitless. By 1797 the French had defeated the First Coalition, occupied the Low Countries, the west bank of the Rhine, and Northern Italy, objectives which had defied the Valois and Bourbon dynasties for centuries. Unsatisfied with the results, many European powers formed a Second Coalition, but by 1801 this too had been decisively beaten.


          Another key aspect of French success was the changes wrought in the officer classes. Traditionally, European armies left major command positions to those who could be trusted, namely, the aristocracy. The hectic nature of the French Revolution, however, tore apart France's old army, meaning new men were required to become officers and commanders. As a result of political pressure, competition, promotion, and constant campaigning, France emerged out of the Revolutionary Wars with the best officers in Europe, a very helpful feature during the later Napoleonic Wars. In the nineteenth century, all European armies adopted the fluid officer class the Revolution had introduced, and for that fact, the French Revolution can be credited with establishing the world's first professional armies.


          Besides opening a flood of tactical and strategic opportunities, the Revolutionary Wars also laid the foundation for modern military theory. Later authors that wrote about "nations in arms" drew inspiration from the French Revolution, where dire circumstances seemingly mobilized the entire French nation for war. Although the reality of war in the France of 1795 would be different from that in the France of 1915, conceptions and mentalities of war evolved significantly. Clausewitz correctly analyzed the Revolutionary and Napoleonic eras to give posterity a thorough and complete theory of war that emphasized struggles between nations occurring everywhere, from the battlefield to the legislative assemblies, and to the very way that people think. War now emerged as a vast panorama of physical and psychological forces heading for victory or defeat.


          


          Napoleonic France
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          The Napoleonic Era saw France's influence and power reach immense heights, but just as quickly, it collapsed back to its old borders at an immense cost to the French people. The reasons for the success are varied, but a few points do survive analysis. In the century and a half preceding the Revolutionary Era, France had transformed demographic leverage to military and political weight; the French population was 19 million in 1700, but this had grown to over 29 million in 1800, much higher than that of most other European powers. These numbers permitted France to raise armies at a rapid pace should the need arise. Furthermore, military innovations carried out during the Revolution and the Consulate, evidenced by improvements in artillery and cavalry capabilities on top of better army and staff organization, gave the French army a decisive advantage in the initial stages of the Napoleonic Wars. Another ingredient of success was Napoleon Bonaparte himselfintelligent, charismatic, and a military genius, Napoleon absorbed the latest military theories of the day and applied them in the battlefield with deadly effect.


          Napoleon developed an army based on conscription using huge masses of poorly trained troops that could usually be readily replaced, led by a few elite units, like the Imperial Guard. What his armies lacked in skill they made up for in bulk. Napoleon's huge losses suffered during the disastrous Russian campaign would have destroyed any professional commander of the day, but those losses were quickly replaced with new draftees. After Napoleon, nations planned for huge armies with professional leadership and a constant supply of new soldiers, which had huge human costs when improved weapons like the rifled musket replaced the inaccurate muskets of Napoleon's day during the American Civil War.
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          This large size came at a cost, as the logistics of feeding a huge army made them especially dependent on supplies. Most armies of the day relied on the supply-convoy system established during the Thirty Years' War by Gustavus Adolphus. This limited mobility, since the soldiers had to wait for the convoys, but it did keep possibly mutinous troops from deserting, and thus helped preserve an army's composure. However, Napoleon's armies were so large that feeding them using the old method proved ineffective, and consequently, French troops were allowed to live off the land. Infused with new concepts of nation and service, French soldiers proved reliable enough to pillage Europe without "going native." Napoleon often attempted to wage decisive, quick campaigns so that he could allow his men to live off the land. The French army did use a convoy system, but it was stocked with very few days worth of food; Napoleon's troops were expected to march quickly, effect a decision on the battlefield, then disperse to feed. For the Russian campaign, the French did store 24 days' worth of food before beginning active operations, but this campaign was the exception, not the rule.


          Napoleon's biggest influence in the military sphere was in the conduct of warfare. Weapons and technology remained largely static through the Revolutionary and Napoleonic eras, but eighteenth-century operational strategy underwent massive restructuring. Sieges became infrequent to the point of near-irrelevance, a new emphasis towards the destruction, not just outmaneuvering, of enemy armies emerged, and invasions of enemy territory occurred over broader fronts, thus introducing a plethora of strategic opportunities that made wars costlier and, just as importantly, more decisive. Defeat for a European power now meant much more than losing isolated enclaves; near-Carthaginian peaces intertwined whole national efforts, sociopolitical, economic, and militaristic, into gargantuan collisions that severely upset international conventions as understood at the time. Napoleon's initial success sowed the seeds for his downfall. Not used to such catastrophic defeats in the rigid power system of eighteenth-century Europe, many nations found existence under the French yoke difficult, sparking revolts, wars, and general instability that plagued the continent until 1815, when the forces of reaction finally triumphed at the Battle of Waterloo.


          


          French colonial empire
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          The history of French colonial imperialism can be divided into two major eras: the first from the early seventeenth century to the middle of the eighteenth century, and the second from the early nineteenth century to the middle of the twentieth century. In the first phase of expansion, France concentrated its efforts mainly in North America and India, setting up commercial ventures that were backed by military force. Following defeat to the British in the French and Indian War, France lost its possessions in North America and India, but it did manage to keep the wealthy Caribbean islands of Saint-Domingue, Guadeloupe, and Martinique.


          The second stage saw the establishment of French Indochina (covering modern Vietnam, Laos, and Cambodia) and a string of military victories in the Scramble for Africa, where it established control over regions that are today covered by modern countries such as Tunisia, Algeria, Chad, Madagascar, and Djibouti. In 1914 France had an empire stretching over 10,000,000 km (4,000,000 mile) of land and about 60 million people. Following victory in World War I, Togo and most of Cameroon were also added to the French possessions, and Syria and Lebanon became French mandates. For most of the period from 1870 to 1945, France was territorially the third largest nation on Earth, after Britain and Russia (later the Soviet Union), and had the most overseas possessions following Britain. Following the Second World War, France struggled to preserve French territories but wound up losing both the Algerian War and the First Indochina War (the precursor to the Vietnam War) to guerilla insurgencies. Today, France still maintains a number of overseas territories, but their collective size is barely a shadow of the old French colonial empire.


          


          Modern period
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          After the exile of Napoleon, France was the beneficiary of a long period of European peace. This allowed it to focus on the expansion of its overseas empire, particularly in Africa and Asia. These areas of the world had generally resisted European colonialism until the start of the nineteenth century, but advances in weapons technology allowed small numbers of European troops to overcome much larger bodies of native warriors.


          In Europe, post-Napoleonic France remained a powerful force in continental affairs, inflicting a defeat on the Habsburgs in the Franco-Austrian War of 1859, a defeat which led to the unification of Italy in 1861, after having triumphed over Russia with other allies in the Crimean War. Detrimentally, however, the French army emerged from these victories in a very overconfident and complacent state. France's defeat in the Franco-Prussian War led to the loss of Alsace-Lorraine and the creation of a united German Empire, both results representing major failures in long-term French foreign policy.


          Nevertheless, the French, with British and, later, American and Canadian assistance, managed to hold on for four years and defeat the Germans in World War I. After major conflicts such as the Battle of the Frontiers, the First Battle of the Marne, the Battle of Verdun, and the Second Battle of the Aisne, the latter failure causing widespread mutinies throughout the French army, the French remained enough of a cohesive fighting force to counterattack and defeat the Germans at the Second Battle of the Marne, the first in what would become a string of Allied victories that ended the war. The Treaty of Versailles eventually returned Alsace-Lorraine to France.


          However, a variety of factors, ranging from poor commanders to low population growth, crippled France's effort in the 1940 Battle of France. In addition, and in many ways as a result, by 1960 it had lost its influence over all of its empire, suffering defeat in Indochina and granting independence to Algeria after a bitter struggle. Moreover, the military had lost status with the population, first because of the widely publicized Dreyfus Affair, and later because of the collaboration of the Vichy government with the occupying forces of Nazi Germany during World War II.
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          Despite having one of the largest and most technologically advanced standing armies in Europe, and the money to support it, France consistently lost out on the development of new tactics through insufficient training. Charles De Gaulle had foreseen the importance of armored warfare after World War I, but his theories were widely ignored in France, only to be taken up by the Germans, who used them to great effect with Blitzkrieg. Furthermore, low population growth forced the French government to extend conscription terms and made military life more unpopular. Prior to the Battle of France, there were sentiments among many Allied soldiers, French and British, of pointless repetition; they viewed the war with dread since they had already beaten the Germans once, and images of that first major conflict were still poignant in military circles. The costs of World War I inspired the French to look for more defensive measures. The Maginot Line was the result of these deliberations: the French originally allocated three billion francs for the project, but by 1935 seven billion had been spent. Generally considered one of the great failures of military history, the fabled Maginot Line actually cost the Germans heavily when attacked. However, it only covered the border from Switzerland to Belgium. The main German attack came through Belgium and bypassed the Maginot Line entirely. Isolated instances of French resistance could not defeat the German blitzkrieg and the Third Republic collapsed.


          After its defeat, France remained occupied until 1944. The Normandy landings in that year were the first step towards the eventual Liberation of France. The Free French Forces under de Gaulle had participated widely throughout previous campaigns, but their growing size made them especially notable in the final phases of the war. In May 1945, the final month of the war in Europe, the French had a total of 1.25 million soldiers; ten divisions of these, seven infantry and three armored, were fighting in Germany. At the end of the conflict, France was given one of four occupation zones in Germany and in Berlin.


          Historically, the military had sided with the monarchy and the Catholic Church, but its struggles over the twentieth century eventually allowed the Republican and secular forces that had first come to the fore during the French Revolution to cement their hold over French politics. The last attempt by the military to set its own policy came during the Algerian War, when French forces took the suppression of rebellious Algerians into their own hands, against the directions of then President De Gaulle. Eventually, De Gaulle distanced himself from the military and appealed to public support, resulting in the establishment of the Fifth Republic. However, this also had the effect of lessening France's military standing in the world to the point where De Gaulle often believed that France had little control over its own military destiny. Today, despite being a nuclear power and having some of the best trained and best equipped forces in the world, the military role of France is seen in terms of coalition interventions, peacekeeping, and minor disputes. Conflicts indicative of this status are the Gulf War in 1991, in which France sent 18,000 troops, 60 combat aircraft, 120 helicopters, and 40 tanks, Mission Hracles in the War in Afghanistan, and recent peacekeeping actions in Cte d'Ivoire, which involved brief direct fighting between the French and Ivorian armies in 2004.


          


          Topical subjects


          


          French Air Force


          
            [image: The roundel was first used by the French Air Force in World War I.]

            
              The roundel was first used by the French Air Force in World War I.
            

          


          Many consider the Arme de l'Air to have been the first professional air force in the world. The French took active interest in developing their air force and had the first fighter pilots of World War I. During the interwar years, however, particularly in the 1930s, the quality fell when compared with the Luftwaffe, which crushed both the French and British air forces during the Battle of France. In the postWorld War II era, the French made a concerted and successful effort to develop a homegrown aircraft industry. Dassault Aviation led the way forward with their unique and effective delta-wing designs, which formed the basis for the famous Mirage series of jet fighters. The Mirage repeatedly demonstrated its deadly abilities in the Six-Day War and the Gulf War, becoming one of the most popular and well-sold aircraft in the history of military aviation along the way. Currently, the French Air Force is expanding and replacing. The French are awaiting the A400M military transport aircraft, which is still in developmental stages, and the integration of the new Rafale multi-role jet fighter, whose first squadron of 20 aircraft became operational in 2006 at Saint-Dizier.


          


          French Navy
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          Although the history of the French Navy goes back to the Middle Ages, when it was defeated by the English at the Battle of Sluys and, with Castilian help, managed to beat the English at La Rochelle, it did not become a consistent instrument of national power until the seventeenth century with Louis XIV. Under the tutelage of the "Sun King," the French Navy was well financed and equipped, managing to resoundingly defeat a combined Spanish-Dutch fleet at the Battle of Palermo in 1676 during the Franco-Dutch War, although, along with the English navy, it suffered several strategic reversals against the Dutch, who were led by the brilliant Michiel de Ruyter. It scored several early victories in the Nine Years War against the Royal Navy and the Dutch Navy. Financial difficulties, however, allowed the English and the Dutch to regain the initiative at sea.


          A perennial problem for the French Navy was the strategic priorities of France, which were first and foremost tied to its European ambitions. This meant the army was often treated better than the navy, and as a result, the latter suffered in training and operational performance. The eighteenth century saw the beginning of Royal Navy domination, which managed to inflict a number of significant defeats on the French. However, in a very impressive effort, a French fleet under de Grasse managed to defeat a British fleet at the Battle of the Chesapeake in 1781, ensuring that the Franco-American ground forces would win the ongoing Battle of Yorktown. Beyond that, and Suffren's impressive campaigns against the British in India, there was not much more good news. The French Revolution all but crippled the French Navy, and efforts to make it into a powerful force under Napoleon were dashed at the Battle of Trafalgar in 1805, where the British all but annihilated a combined Franco-Spanish fleet. The disaster guaranteed British naval domination until World War II.


          Later in the nineteenth century, the navy recovered and became the second finest in the world after the Royal Navy. It conducted a successful blockade of Mexico in the Pastry War of 1838 and obliterated the Chinese navy at the Battle of Foochow in 1884. It also served as an effective link between the growing parts of the French empire. The navy performed well during World War I, in which it mainly protected the naval lanes in the Mediterranean Sea. At the onset of the war, the French, with 16 battleships, 6 cruisers, and 24 destroyers, had the largest fleet in the Mediterranean. French defeats in the early stages of World War II, however, forced the British to destroy the French navy at Mers-el-Kebir in order to prevent its fall to the Germans. Currently, French naval doctrine calls for two aircraft carriers, but the French currently only have one, the Charles de Gaulle, due to restructuring. The second one is scheduled for 2015. The navy is in the midst of major technological and procurement changes; newer submarines and a second aircraft carrier have been ordered on top of the Rafales (the naval version) replacing older aircraft.


          


          French Foreign Legion


          The French Foreign Legion was created in 1831 by French king Louis-Philippe. Over the past century and a half, it has gone on to become one of the most recognizable and lauded military units in the world. The Legion had a very difficult start; there were few non-commissioned officers, many of the soldiers could not speak French, and pay was often irregular. The Legion was soon transferred to fight in Algeria, performing moderately successfully given its condition. On August 17, 1835, the commander of the Legion, Colonel Joseph Bernelle, decided to amalgamate all the battalions so that no nationality was exclusively confined to a particular battalion; this helped ensure that the Legion did not fragment into factions.
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          Following participation in Africa and in the Carlist Wars in Spain, the Legion fought in the Crimean War and the Franco-Austrian War, where they performed heroically at the Battle of Magenta, before earning even more glory during the French intervention in Mexico. On April 30, 1863, a company of 65 legionnaires was ambushed by 2,000 Mexican troops at the Hacienda Camarn; in the resulting Battle of Camarn, the legionnaires resisted bravely for several hours and inflicted 300500 casualties on the Mexicans while 62 of them died and three were captured. One of the Mexican commanders, impressed by the memorable intransigence he had just witnessed, characterized the Legion in a way they've been known ever since, "These are not men, but devils!" Today, legionnaires recognize April 30 as "Cameron Day."


          After the French defeat in Mexico, the Legion participated effectively in the Franco-Prussian War, spearheading the attack that lead to the only French victory of the war in the Battle of Coulmiers. It later fought in the Sino-French War during the 1880s, putting up a stout defense at the siege of Tuyen Quang against overwhelming Chinese numbers. Much of its time in the later nineteenth century and the early twentieth was spent in various operations throughout the French colonial empire.


          In World War I, the Legion demonstrated that it was a highly capable unit in modern warfare. It suffered 11,000 casualties in the Western Front while conducting brilliant defenses and spirited counter-attacks. Following the debacle in the Battle of France in 1940, the Legion was split between those who supported the Vichy government and those who joined the Free French under de Gaulle. At the Battle of Bir Hakeim in 1942, the Free French 13th Legion Demi-Brigade doggedly defended its positions against a combined Italian-German offensive and seriously delayed Rommel's attacks towards Tobruk. The Legion eventually returned to Europe and fought until the end of the Second World War in 1945. It later fought in the First Indochina War against the Viet Minh. At the climatic Battle of Dien Bien Phu in 1954, French forces, many of them legionnaires, were completely surrounded by a large Vietnamese army and were defeated after two months of tenacious fighting. French withdrawal from Algeria led to the collapse of the French colonial empire. The legionnaires were mostly used in colonial interventions, so the destruction of the empire prompted questions about their status. Ultimately, the Legion was allowed to exist and participated as a rapid reaction force in many places throughout Africa and around the world. Today, it is one of the most respected units in the French Army.


          


          French military linguistic influence


          French specialized military terms have been influential and adopted by other languages besides English, like Spanish or German.


          French military terms used in English include: action, aide-de-camp, army, artillery, attack, aviation, barracks, barrage, battalion, battle, bayonet, billet, bivouac, bomb, bombardier, brigade, cadre, camp, camouflage, captain, cartouche, cavalry, charge, colonel, combat, company, corps, corporal, dtente, division, dragoon, enfilade, envoy, epaulette, espionage, esprit de corps, garrison, general, glacis, grenade, grenadier, infantry, lieutenant, lance, marines, materiel, manoeuvre, mle, militia, military, mine, naval, offensive, parapet, parachute, pilot, pioneer, platoon, pontoon, quarters, reconnaissance, recruit, redoubt, regiment, ricochet, sabre, sapper, sergeant, soldier, sortie, terrain, trench, trophy, volley, and volunteer.


          
            	Note: All the above examples date from Middle French or Modern French usage since the 1500s as specifically related to specialized military terms. Earlier Old French words related to war became part of the English language in a period after the adoption of the French-like Anglo-Norman language as the official royal and legal language in England - a result of its conquest by William the Conqueror in 1066. These words were not adopted for special military purposes, but were part of a general language of rule that lasted for centuries and had a major impact on Middle English. For selected non-war related examples, refer to the Wiktionary.
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          The military history of the Soviet Union began in the days following the 1917 October Revolution that brought the Bolsheviks to power. The new government formed the Red Army to fight various enemies in the Russian Civil War. The years 1918-1921 saw Red Army's defeats in Polish-Soviet war and Estonia, Latvia and Lithuania independence wars. In the late 1930s, the Red Army invaded Finland; fought a brief undeclared border war (together with its ally Mongolia) with Japan and its client state Manchukuo; and, was deployed when the Soviet Union, in agreement with Nazi Germany, took part in the partition of Poland, annexed the Baltic States, Bessarabia and Northern Bukovina (from Romania). In World War II, was the major military force in the defeat of Nazi Germany. After the war, it occupied a large portion of Germany (the entire East side of the country), and many nations in central and eastern Europe, which became satellite states in the Soviet bloc.


          The Soviet Union became the sole superpower rival to the United States. The Cold War between the two nations led to military buildups, the arms race, and the Space Race. By the early 1980s, the Soviet armed forces had more troops and nuclear weapons than any other nation on earth. The Soviet Union fell in 1991, not because of military defeat but because of economic and political factors (see history of the Soviet Union (1985-1991)).


          The Soviet military consisted of five armed services. In their official order of importance, the Soviet armed services were the Strategic Rocket Forces, Ground Forces, Air Forces, Air Defense Forces, and Naval Forces. The two other Soviet militarized forces were the Internal Troops ( MVD Troops), subordinated to the Ministry of the Interior, and the Border Troops, subordinated to the KGB.
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          The February Revolution replaced the Tsar with the Russian Provisional Government, 1917 which was itself overthrown by the Bolshevik Revolution of 1917. The Russian army, exhausted by its participation in World War I, was in the final stages of disintegration and collapse. Even though Bolshevik influence in the ranks was strong, the officer corps was staffed with many who violently opposed communism. The Bolsheviks perceived the Tsarist army to be one of the foundations of the hated old regime, and decided to abolish it in favour of establishing a new military loyal to the Marxist cause. Thus the core of the Tsarist army became the core of the Russian Provisional Government army which became the core of the White Army, which in intermittent collaboration with interventionist forces from outside Russia (Japanese, British, French, American) battled the Red Army during the Russian Civil War.


          On January 28, 1918 the Bolshevik leader Vladimir Lenin decreed the establishment of the Red Army, officially merging the 20,000 Red Guards with 200,000 Baltic Fleet sailors and a handful of sympathetic Petrograd garrison soldiers. Leon Trotsky served as their first commissar for war.


          The early Red Army was egalitarian and therefore poorly disciplined. The Bolsheviks considered military ranks and saluting to be bourgeois customs and abolished them; soldiers now elected their own leaders and voted on which orders to follow. This arrangement was abolished, however, under pressure of the Russian Civil War (19181921), and ranks were reinstated.


          During the civil war, the Bolsheviks fought counterrevolutionary groups that became known as the White armies as well as armies sponsored by Russia's former allies such as the Britain and France, which saw a need to overthrow the Bolshevik government. The Red Army enjoyed a series of initial victories over their opponents, and in a surge of optimism Lenin ordered the Soviet Western Army to advance West in the vacuum created by the German forces retreating from the Ober-Ost ares. This operation swept the newly formed Ukrainian People's Republic and Belarusian People's Republic and eventually lead to the Soviet invasion of Second Polish Republic, a newly independent state of the former Russian Empire. By invading Poland and initiating the Polish-Soviet War the Bolsheviks expressed their belief that they would eventually triumph over opposing capitalist forces both at home and abroad.


          The overwhelming majority of professional officers in the Russian army were of nobility ( dvoryanstvo); moreover, most of them had joined the White armies. Therefore the Workers' and Peasants' Army initially faced a shortage of experienced military leaders. To remedy this, the Bolsheviks recruited 50,000 former Imperial Army officers to command the Red Army. At the same time, they attached political commissars to Red Army units to monitor the actions and loyalty of professional commanders, formally termed as "military specialists" (voyenspets, for voyenny spetsialist). By 1921 the Red Army had defeated four White armies and held off five armed foreign contingents that had intervened in the civil war, but began to face setbacks in Poland.


          Polish forces managed to break a long streak of Bolshevik victories by launching a bold counteroffensive at the Battle of Warsaw in August of 1920. At Warsaw the Red Army suffered a defeat so great and so unexpected that it turned the course of the entire war and eventually forced the Soviets to accept the unfavorable conditions offered by the Treaty of Riga, signed on March 18, 1921. It was the biggest defeat of the Red Army in history.


          After the civil war, the Red Army became an increasingly professional military organization. With most of its five million soldiers demobilized, the Red Army was transformed into a small regular force, and territorial militias were created for wartime mobilization. Soviet military schools, established during the civil war, began to graduate large numbers of trained officers loyal to the Soviet power. In an effort to increase the prestige of the military profession, the party reestablished formal military ranks, downgraded political commissars, and eventually established the principle of one-man command.


          


          Development of the structure, ideology, and doctrine of the Soviet military
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          Party control


          The Communist Party had a number of mechanisms of control over the country's armed forces. First, starting from a certain rank, only a Party member could be a military commander, and was thus subject to Party discipline. Second, the top military leaders had been systematically integrated into the highest echelons of the party. Third, the party placed a network of political officers throughout the armed forces to influence the activities of the military.


          A deputy political commander (zampolit) served as a political commissar of the armed forces. A zampolit supervised party organizations and conducted party political work within a military unit. He lectured troops on Marxism-Leninism, the Soviet view of international affairs, and the party's tasks for the armed forces. Following World War II the zampolit lost all command authority but retained the power to report to the next highest political officer or organization on the political attitudes and performance of the unit's commander.


          In 1989 over 20% of all armed forces personnel were party members or Komsomol members. Over 90% of all officers in the armed forces were party or Komsomol members.


          


          Military counterintelligence


          Throughout the history of the Soviet Army, the Soviet secret police (known variously as the Cheka, GPU, NKVD, among many others) maintained control over the counterintelligence Special Departments (Особый отдел) that existed at all larger military formations. The best known was SMERSH (1943-1946) created during the Great Patriotic War. While the staff of a Special Department of a regiment was generally known, it controlled a network of secret informants, both chekists and recruited ordinary military.


          


          Political doctrine


          Under the direction of Lenin and Trotsky, the Red Army claimed to adhere to Karl Marx's proclamation that the bourgeoisie could be overcome only by a worldwide revolt of the proletariat, and to this end early Soviet military doctrine focused on spreading the revolution abroad and expanding Soviet influence throughout the world. Lenin provided an early experiment of Marx's theory when he invaded Poland in hopes of generating a communist uprising in neighboring Germany. Lenin's Polish expedition only complemented his March 1919 establishment of the Comintern, an organization whose sole purpose was to fight "by all available means, including armed force, for the overthrow of the international bourgeoisie and for the creation of an international Soviet republic as a transition stage to the complete abolition of the State."


          In keeping with the Comintern philosophy, the Red Army forcibly suppressed the anti-Soviet Basmachi Revolt in Central Asia in order to keep Turkestan in the Soviet alliance system. In 1921, a Red Army occupation of the Democratic Republic of Georgia overthrew the representative Georgian government and replaced it with a Soviet Republic. Georgia was then forcibly merged with Armenia and Azerbaijan in order to form the Transcaucasian SFSR, a member state of the Soviet Union.


          


          Military-party relations


          During the 1930s, Joseph Stalin's Five Year Plans and industrialization drive built the productive base necessary to modernize the Red Army. As the likelihood of war in Europe increased later in the decade, the Soviet Union tripled its military expenditures and doubled the size of its regular forces to match the power of its potential enemies.


          In 1937, however, Stalin purged the Red Army of its best military leaders. Fearing that the military posed a threat to his rule, Stalin jailed or executed many Red Army officers, estimated in thousands, including three of five marshals. These actions were to severely impair the Red Army's capabilities in the Soviet-Finnish War (Winter War) of 19391940 and in World War II.


          Fearing the immense popularity of the armed forces after World War II, Stalin demoted war hero Marshal Georgy Zhukov and took personal credit for having saved the country. After Stalin's death in 1953, Zhukov reemerged as a strong supporter of Nikita Khrushchev. Khrushchev rewarded Zhukov by making him minister of defense and a full Politburo member. Concern that the Soviet army might become too powerful in politics, however, led to Zhukov's abrupt dismissal in the autumn of 1957. Khrushchev later alienated the armed forces by cutting defense expenditures on conventional forces in order to carry out his plans for economic reform.


          Leonid Brezhnev's years in power marked the height of party-military cooperation as he provided ample resources to the armed forces. In 1973 the minister of defense became a full Politburo member for the first time since 1957. Yet Brezhnev evidently felt threatened by the professional military, and he sought to create an aura of military leadership around himself in an effort to establish his authority over the armed forces.


          In the early 1980s, party-military relations became strained over the issue of resource allocations to the armed forces. Despite a downturn in economic growth, the armed forces argued, often to no avail, for more resources to develop advanced conventional weapons.


          Mikhail Gorbachev downgraded the role of the military in state ceremonies, including moving military representatives to the end of the leadership line-up atop Lenin's Mausoleum during the annual Red Square military parade commemorating the October Revolution. Instead, Gorbachev emphasized civilian economic priorities and reasonable sufficiency in defense over the professional military's perceived requirements.


          


          Military doctrine
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          The Russian army was defeated in the First World War, a fact which strongly shaped the early stages of Red Army development. While the armies of Britain and France were content to retain strategies which had made them victorious, the Red Army proceeded to experiment and develop new tactics and concepts, developing parallel to the reborn German armed forces. The Soviets viewed themselves as a nation unique to human history and thus felt no loyalty to previous military tradition, an ideology which allowed for and prioritized innovation.


          From its conception, the Red Army committed itself to emphasizing highly mobile warfare. This decision was influenced by the formative wars of its history, namely the Russian Civil War and the Polish-Soviet War. Both of these conflicts had little in common with the static trench warfare of the First World War. Instead, they featured long range mobile operations, often by small but highly motivated forces, as well as rapid advances of hundreds of kilometers in a matter of days.


          Under Lenin's New Economic Policy, the Soviet Union had few resources to devote to the Red Army during its formative years in the 1920s. This changed only when Stalin began the industrialisation drive in 1929, a policy created in part to allow for unprecedented funds to be dedicated to the military.
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          Using these new resources, the Red Army of the 1930s developed a highly sophisticated concept of mobile warfare which relied on huge formations of tanks, aircraft, and airborne troops designed to break through the enemy's line and carry the battle deep to the enemy's rear. Soviet industry responded, supplying tanks, aircraft and other equipment in sufficient numbers to make such operations practical. To avoid overestimating the power of the Soviet army it should be noted, however, that while before 1941 Soviet formations of a given level were at least equal to and often stronger than equivalent formations of other armies, huge wartime losses and reorganisation based on war experience reversed the trend during the later war years. Thus, for example, the Soviet Tank Corps was equivalent in armored vehicle power to an American armored division, and a Soviet rifle (infantry) division, unless specifically reinforced, was often equivalent to an American infantry regiment.


          Soviets did not follow the Germans in assuming that the next war would be decided so quickly as to rely principally on equipment produced before the start of the war. Instead, they developed their armament factories under the assumption that during the war they would have to rebuild the whole equipment of the ground and air forces many times over. This assumption was indeed proven correct during the four-year-long war.


          The Red Army's focus on mobile operations in the early 1930s was gravely disrupted by Stalin's purge of the military's leadership. Since the new doctrines were associated with officers who had been declared enemies of the state, the support for them declined. Many large mechanised formations were disbanded, with the tanks distributed to support the infantry. After the German blitzkrieg proved its potency in Poland and France, the Red Army started a frantic effort to rebuild the large mechanised corps, but the task was only partly finished when the Wehrmacht attacked in 1941. The huge tank forces, powerful only on paper, were mostly annihilated by the Germans in the first months of Operation Barbarossa. Another factor contributing to the initial defeat was that the Soviet rearmament effort was started too early, and in 1941 the majority of Soviet equipment was obsolete and inferior to that of the Wehrmacht.


          In the initial period of the war, in the face of catastrophic losses, the Red Army drastically scaled down its armored formations, with the tank brigade becoming the largest commonly deployed armored unit, and reverted to a simpler mode of operations. Nevertheless, the revolutionary doctrines of the 1930s, modified by combat experience, were eventually successfully used at the front starting in 1943 after the Red Army regained the initiative.


          


          Practical deployment of the Soviet military


          


          Interwar period


          Following the death of Lenin, the Soviet Union was enmeshed in a struggle for succession that pitted Trotsky and his policy of "world revolution" against Stalin and his policy of " socialism in one country." Thanks to his control over and support from the Party and state bureaucracy, Stalin prevailed and Trotsky was removed as war commissar in 1925, resulting in a turn away from the policy of spreading the revolution abroad in favour of focusing on domestic issues and defending the country against the possibility of foreign invasion.


          Eager to dispose of Trotsky's political and military supporters, Stalin directed the execution of eight high-ranking generals between 1935 and 1938. Primary among these was Marshal Mikhail Tukhachevsky, leader of the Soviet invasion of Poland and generally considered one of the most talented strategists in the Soviet military.


          Despite Stalin's isolationist policies, and even though the Soviet Union's borders would remain static for fifteen years following Lenin's death, the Soviets continued to involve themselves in international affairs, and the Comintern was instrumental in establishing the Communist parties of China in 1921 and Indochina in 1930. Additionally, the Red Army played a crucial role in the Spanish Civil War, supplying over 1,000 aircraft, 900 tanks, 1,500 artillery pieces, 300 armored cars, hundreds of thousands of small arms and 30,000 tons of ammunition to the Republican cause.


          Soviet participation in the Spanish Civil War was greatly influenced by the growing tension between Stalin and Adolf Hitler, the leader of Nazi Germany and an avid supporter of the fascist forces of Francisco Franco. Nazi-Soviet relations were tempered by Hitler's personal hatred of the people of East Europe and by the longstanding ideological feud between fascism and communism. Direct armed conflict between Germany and the Soviet Union was delayed by the signing of the Molotov-Ribbentrop Pact on August 23, 1939, which essentially divided the nations of Eastern Europe into two spheres of interest, one belonging to the Soviets and the other to the Nazis. As a result of this pact the Red Army would launch an invasion of Poland and Bessarabia in the opening months of World War II.


          Stalin continued to fear Nazi aggression and on November 30, 1939 announced the invasion of Finland in an effort to use Finnish territory as a buffer-zone between Germany and the heart of industrial Russia. The resulting Winter War proved disastrous for the Soviet military. The Red Army, which was still feeling the sting of Stalin's purges and finding itself starved of industrial and intellectual resources, suffered a series of embarrassing defeats before accepting armistice on March 13, 1940. As a direct result of the Soviet aggression the Soviet Union was expelled from the League of Nations on December 14, 1939.


          


          World War II
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          The Molotov-Ribbentrop Pact of August 1939 established a non-aggression treaty between Nazi Germany and the Soviet Union, with a secret protocol describing how Poland and the Baltic countries would be divided between them. In the Invasion of Poland of 1939 the two powers invaded and partitioned Poland, and in June 1940 the Soviet Union also occupied Estonia, Latvia and Lithuania.


          The Red Army had little time to correct its numerous deficiencies before Nazi Germany and other Axis countries allied with it swept across the newly-relocated Soviet border on June 22, 1941, in the opening stages of Operation Barbarossa. The Soviet's poor performance in the Winter War against Finland encouraged Hitler to ignore the terms of the Molotov-Ribbentrop Pact and take the Red Army by surprise. During the initial stages of the war, Soviet forces were often ordered to stand their ground despite limited defensive capabilities, resulting in numerous encirclements and correspondingly high numbers of casualties.


          The United States program of lend lease was extended to the Soviet Union in September 1941, supplying planes, tanks, trucks and other war materials. Eventually the Soviets managed to slow the Wehrmacht's blitzkrieg, halting the Nazi offensive in December 1941 outside the gates of Moscow, in part because mobilized troops with winterized clothing from Siberia were transferred from there after Stalin realized that Japan was not going to attack the USSR (Japan had just attacked Pearl Harbour). The Red Army launched a powerful winter counteroffensive which pushed the Germans back from the outskirts of Moscow. At the start of 1942, the weakened Axis armies abandoned their march on Moscow and advanced south towards the Caucasus and Volga river. This offensive, in turn, ran out of steam in autumn 1942, allowing the Soviet forces to stage a devastating counteroffensive on the overextended enemy. The Red Army encircled and destroyed significant German forces at the Battle of Stalingrad, which ended in February 1943 and reversed the tide of the war in Europe. There were enormous losses on both sides during this battle (over three hundred thousand for the Axis, over one million for the Soviets).
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          In the summer of 1943, following the Battle of Kursk, the Red Army seized the strategic initiative for the remainder of the war. All Soviet territory was liberated from Axis occupation by 1944. After having driven the Axis armies out of Eastern Europe, in May 1945 the Red Army launched its assault on Berlin, which effectively ended World War II in Europe (see V-E Day). Much of Eastern Europe and even parts of the USSR were devastated by Red Army troops as a result of an aggressive policy of " scorched earth" . Once Germany had surrendered, the Red Army joined the war against Japan, and in summer 1945 carried out an offensive against Japanese forces stationed in northern Manchuria. The Red Army emerged from the war as the most powerful land army in history with five million soldiers, and more tanks and artillery than all other countries combined. Its name was changed to the Soviet Army.


          The defeat of the Wehrmacht had come, however, at the cost of seven million soldiers and perhaps twenty-seven million civilians dead, by far the highest losses of any country during the war. This is believed to be the highest human death toll from any military conflict .


          


          The Cold War and conventional forces


          
            [image: The RPK light machine gun is typical of the Red Army's influence in the post-war world. It is based on the AK-47 assault rifle, which would ultimately effect change in both future rifle design and in the methods of modern warfare.]

            
              The RPK light machine gun is typical of the Red Army's influence in the post-war world. It is based on the AK-47 assault rifle, which would ultimately effect change in both future rifle design and in the methods of modern warfare.
            

          


          By the end of World War II, the Soviet Union had a standing army of 10 to 13 million men. Undoubtedly, during the war, the Red Army was by far more powerful than any other country. Immediately following Germany's surrender, this number was reduced to five million; this decline was indicative not of diminishing interest in the Soviet military but rather of a growing interest in establishing more modern and mobile armed forces. This policy resulted in the 1951 introduction of the AK-47, designed four years earlier as an improvement on the submachine gun which supplied Soviet infantry with a rugged and reliable source of short-range firepower. Also important was the 1967 introduction of the BMP-1, the first infantry fighting vehicle commissioned by any armed force in the world. These innovations would help direct the course of Soviet military operations throughout the Cold War.


          Many of the Soviet forces who fought to liberate the countries of Eastern Europe from Nazi control remained in the region even after Germany's surrender in 1945. Mindful of the Soviet Union's vulnerability to western invasion, Stalin used this military occupation to establish satellite states, creating a buffer zone between Germany and the Soviet Union. The Soviets quickly became an enormous political and economic influence in the region and the Soviet Union actively assisted local communist parties in coming to power. By 1948, seven eastern European countries had communist governments.


          In this setting, the Cold War emerged out of a conflict between Stalin and U.S. President Harry S. Truman over the future of Eastern Europe during the Potsdam Conference in 1945. Truman charged that Stalin had betrayed the agreement made at the Yalta Conference. With Eastern Europe under Red Army occupation, the Soviet Union remained adamant in the face Truman's attempt to stop Communist expansion, and in 1955 Moscow introduced the Warsaw Pact to counterbalance the Western NATO alliance.


          Conventional military power showed its continued influence when the Soviet Union used its troops to invade Hungary in 1956 and Czechoslovakia in 1968 to suppress the democratic aspirations of their peoples and keep these countries within the Soviet alliance system. The Soviet Union and the western forces, led by the US, faced a number of standoffs that threatened to turn into live conflicts, such as the Berlin Blockade of 1948-1949 and the Cuban Missile Crisis of 1962, which saw "hawks" on both sides push the respective rivals closer towards war due to policies of brinksmanship. This attitude was tempered by fears of a nuclear conflict and desires among moderates for dtente.


          Under Khrushchev's leadership, Soviet relations with Josip Broz Tito's Yugoslavia were finally repaired with the 1956 dissolution of the Cominform. This decision generated a further rift between the Soviet Union and the People's Republic of China, a neighboring communist state which felt the Soviets were turning their back on the fundamental Marxist-Leninist struggle for the worldwide triumph of communism. This Sino-Soviet split erupted in 1967 when the Red Guard besieged the Soviet embassy in Beijing. Additional conflicts along the Sino-Soviet border followed in 1969.


          Tension between the political forces in Moscow and Beijing would greatly influence Asian politics during the 1960s and 1970s, and a microcosm of the Sino-Soviet split emerged when the by-then late-Ho Chi Minh's Soviet-aligned Vietnam invaded Pol Pot's pro-Chinese Cambodia in 1978. The Soviets had ensured the loyalty of Vietnam and Laos through an aggressive campaign of political, economic and military aid  the same tactic which allowed the Soviet Union to compete with the United States in a race to establish themselves as neocolonial rulers of newly independent states in Africa and the Middle East. Extensive arms sales made weapons like the AK-47 and the T-55 tank icons of the contemporary wars between Israel and its Arab neighbors.


          Also significant was the 1968 declaration of the Brezhnev Doctrine which officially asserted the Soviet Union's right to intervene in other nation's internal affairs in order to secure socialism from opposing capitalist forces. This doctrine was used to justify the Soviet invasion of Afghanistan in 1979. In Afghanistan the Soviet forces met a fierce resistance from the Afgans who were supported by the CIA. Battling an opposition that relied on guerrilla tactics and asymmetric warfare, the massive Soviet war machine proved incapable of achieving decisive victories and the entire campaign quickly devolved into a quagmire not unlike that which the U.S. faced a decade earlier in the Vietnam War. After ten years of fighting at the cost of approximately 20 billion dollars a year (in 1986, US dollars) and 15,000 Soviet casualties, Gorbachev surrendered to public opinion and ordered troops to withdraw in early 1989.


          


          The Cold War and nuclear weapons


          The Soviet Union tested their first atomic bomb codenamed " First Lightning" on 29 August 1949, only four years after the atomic bombings of Hiroshima and Nagasaki, surprising many Western commentators who had expected the U.S. monopoly to last for some time longer. It soon came out that the Soviet atomic bomb project had received a considerable amount of espionage information about the wartime Manhattan Project, and that its first bomb was largely a purposeful copy of the U.S. " Fat Man" model. More important from the perspective of the speed of the Soviet program, the Soviets had developed more uranium reserves than specialists in the American military had thought possible. From the late 1940s, the Soviet armed forces focused on adapting to the Cold War in the era of nuclear arms by achieving parity with the United States in strategic nuclear weapons.
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          Though the Soviet Union had proposed various nuclear disarmament plans after the U.S. development of atomic weapons in the Second World War, the Cold War saw the Soviets in the process of developing and deploying nuclear weapons in full force. It would not be until the 1960s that the United States and the Soviet Union finally agreed to ban weapon buildups in Antarctica and nuclear weapons tests in the atmosphere, outer space, and underwater.


          By the late 1960s, the Soviet Union had reached a rough parity with the United States in some categories of strategic weaponry, and at that time offered to negotiate limits on strategic nuclear weapons deployments. The Soviet Union wished to constrain U.S. deployment of an antiballistic missile ( ABM) system and retain the ability to place multiple independently-targetable re-entry vehicles ( MIRVs).


          The Soviet-American Strategic Arms Limitation Talks (SALT) began in November 1969 in Helsinki. The interim agreement signed in Moscow in May 1972 froze existing levels of deployment of intercontinental ballistic missiles (ICBMs) and regulated the growth of submarine-launched ballistic missiles (SLBMs). As part of the SALT process, the ABM Treaty was also signed.


          The SALT agreements were generally considered in the West as having codified the concept of Mutually assured destruction (MAD), or deterrence. Both the U.S. and the Soviet Union recognized their mutual vulnerability to massive destruction, no matter which state launched nuclear weapons first. A second SALT agreement, SALT II, was signed in June 1979 in Vienna. Among other provisions, it placed an aggregate ceiling on ICBM and SLBM launchers. The second SALT agreement was never ratified by the United States Senate, in large part because of the breakdown of dtente in the late 1970s and early 1980s.


          At one time, the Soviet Union maintained the largest nuclear arsenal in the world. According to estimates by the Natural Resources Defense Council, the peak of approximately 45,000 warheads was reached in 1986. Roughly 20,000 of these were believed to be tactical nuclear weapons, reflecting the Red Army doctrine that favored the use of these weapons if war came in Europe. The remainder (approximately 25,000) were strategic ICBMs. These weapons were considered both offensive and defensive in nature.


          


          Military-industrial complex and the economy


          With the notable exceptions of Khrushchev and possibly Gorbachev, Soviet leaders since the late 1920s have emphasized military production over investment in the civilian economy. The high priority given to military production has traditionally enabled military-industrial enterprises to commandeer the best managers, labor, and materials from civilian plants. As a result, the Soviet Union has produced some of the world's most advanced armaments. In the late 1980s, however, Gorbachev transferred some leading defense industry officials to the civilian sector of the economy in an effort to make it as efficient as its military counterpart.


          The integration of the party, government, and military in the Soviet Union was most evident in the area of defense-related industrial production. Gosplan, the state planning committee, had an important role in directing necessary supplies and resources to military industries. The Defense Council made decisions on the development and production of major weapons systems. The Defense Industry Department of the Central Committee supervised all military industries as the executive agent of the Defense Council. Within the government, the deputy chairman of the Council of Ministers headed the Military Industrial Commission, which coordinated the activities of many industrial ministries, state committees, research and development organizations, and factories and enterprises that designed and produced arms and equipment for the armed forces.


          In the late 1980s, the Soviet Union devoted a quarter of its gross economic output to the defense sector (at the time most Western analysts believed that this figure was 15%) . At the time, the military-industrial complex employed at least one of every five adults in the Soviet Union. In some regions of Russia, at least half of the workforce was employed in defense plants. (The comparable U.S. figures were roughly one-sixteenth of gross national product and about one of every sixteen in the workforce.) In 1989, one-fourth of the entire Soviet population was engaged in military activities, whether active duty, military production, or civilian military training.


          


          Collapse of the Soviet Union and the military


          The political and economic chaos of the late 1980s and early 1990s soon erupted into the disintegration of the Warsaw Pact and the collapse of the Soviet Union. The political chaos and rapid economic liberalization in Russia had an enormously negative impact on the strength and funding of the military. In 1985, the Soviet military had about 5.3 million men; by 1990 the number declined to about four million. At the time the Soviet Union dissolved, the residual forces belonging to the Russian Federation were 2.7 million strong. Almost all of this drop occurred in a three-year period between 1989 and 1991.


          The first contribution to this was a large unilateral reduction which began with an announcement by Gorbachev in December 1988; these reductions continued as a result of the collapse of the Warsaw Pact and in accordance with Conventional Forces in Europe (CFE) treaties. The second reason for the decline was the widespread resistance to conscription which developed as the policy of glasnost revealed to the public the true conditions inside the Soviet army and the widespread abuse of conscript soldiers.


          As the Soviet Union moved towards disintegration in 1991, the huge Soviet military played a surprisingly feeble and ineffective role in propping up the dying Soviet system. The military got involved in trying to suppress conflicts and unrest in the Caucasus and central Asia, but it often proved incapable of restoring peace and order. On April 9, 1989, the army, together with MVD units, massacred about 190 demonstrators in Tbilisi in Georgia. The next major crisis occurred in Azerbaijan, when the Soviet army forcibly entered Baku on January 19-20, 1990, killing hundreds of civilians in the process. On January 13, 1991 Soviet forces stormed the State Radio and Television Building and the television retranslation tower in Vilnius, Lithuania, both under opposition control, killing 14 people and injuring 700. This action was perceived by many as heavy-handed and achieved little.


          At the crucial moments of the August Coup, arguably the last attempt by the Soviet hardliners to prevent the breakup of the state, some military units did enter Moscow to act against Boris Yeltsin but ultimately refused to crush the protesters surrounding the Russian parliament building. In effect, the leadership of the Soviet military decided to side with Gorbachev and Yeltsin, and thus finally doomed the old order.


          As the Soviet Union officially dissolved on December 31, 1991, the Soviet military was left in limbo. For the next year and a half various attempts to keep its unity and transform it into the military of the Commonwealth of Independent States (CIS) failed. Steadily, the units stationed in Ukraine and some other breakaway republics swore loyalty to their new national governments, while a series of treaties between the newly independent states divided up the military's assets. In mid-March 1992, Yeltsin appointed himself as the new Russian minister of defence, marking a crucial step in the creation of the new Russian armed forces, comprising the bulk of what was still left of the military. The last vestiges of the old Soviet command structure were finally dissolved in June 1993.


          In the next few years, Russian forces withdrew from central and eastern Europe, as well as from some newly independent post-Soviet republics. While in most places the withdrawal took place without any problems, the Russian army remained in some disputed areas such as the Sevastopol naval base in the Crimea as well as in Abkhazia and Transnistria.


          The loss of recruits and industrial capacity in breakaway republics, as well as the breakdown of the Russian economy, caused a devastating decline in the capacity of post-Soviet Russian armed forces in the decade following 1992.


          Most of the nuclear stockpile was inherited by Russia. Additional weapons were acquired by Ukraine, Belarus and Kazakhstan. Amid fears of nuclear proliferation, these were all certified as transferred to Russia by 1996. Uzbekistan is another former Soviet republic where nuclear weapons may once have been stationed, but they are now signers of the Nuclear non-proliferation treaty.


          


          Timeline


          
            
              	Date

              	Conflict

              	Location

              	Outcome
            


            
              	1918-1920

              	Russian Civil War

              	Russian SFSR

              	The nascent Red Army defeats the White movement and their foreign allies.
            


            
              	1919-1921

              	Polish-Soviet War

              	Belarus, Poland, Ukraine

              	The Soviets are defeated and concede substantial territory to Poland.
            


            
              	1921

              	Red Army invasion of Georgia

              	Democratic Republic of Georgia

              	Soviet rule established in Georgia
            


            
              	1921

              	Kronstadt rebellion

              	Russian SFSR

              	Last major uprising against Bolsheviks. Put down by Red Army.
            


            
              	1922-1931

              	Basmachi Revolt

              	Central Asia

              	The Red Army forcibly suppresses anti-Soviet revolts in central Asia.
            


            
              	1924

              	August Uprising in Georgia

              	Georgian SSR

              	Last major rebellion against Bolsheviks in Georgia. Put down by Red Army.
            


            
              	1938

              	Soviet-Japanese border incident (1938)

              	Korea-USSR border

              	The Soviets repel the Japanese incursion
            


            
              	1939

              	Soviet-Japanese border incident (1939)

              	Manchuria-Mongolia border

              	The Soviets defeat the Japanese Kwantung Army and retain their existing border with Manchukuo.
            


            
              	1939

              	Invasion of Poland and Bessarabia

              	Poland, Belarus, Romania

              	Nazi Germany and the Soviet Union divide up Eastern Europe according to the terms of the Molotov-Ribbentrop Pact.
            


            
              	1939-1940

              	Winter War

              	Finland

              	The Soviet Union is expelled from the League of Nations and gains some Finnish territory.
            


            
              	1941-1945

              	Great Patriotic War (WW2)

              	Soviet Union, Eastern Europe

              	In a titanic struggle with Nazi Germany, the Red Army defeats the Wehrmacht and becomes an occupying force in Eastern Europe.
            


            
              	1941-1944

              	Continuation War

              	Finland

              	Soviet forces defeat Finland, procuring additional territory and ending the Nazi-Finnish alliance.
            


            
              	1945-1974

              	Partisan wars in the Baltic states

              	Estonia, Latvia, Lithuania

              	Thousands of Baltic "forest brothers" wage a war of resistance against Soviet occupation. Major fighting ends in the late forties and early fifties. The last partisan, an Estonian, killed in 1974.
            


            
              	1945

              	Pacific War (WW2)

              	Manchuria

              	The Red Army launches a short and successful campaign to evict the Japanese from mainland Asia. Soviets become occupying force in Manchuria, North Korea and the Kuril Islands.
            


            
              	1947-1991

              	Cold War

              	Worldwide, opposing the United States and the West

              	Nuclear war is frequently threatened, but never realized. In 1955, the Soviet Union establishes the Warsaw Pact in response to the West's 1948 creation of NATO.
            


            
              	1948-1949

              	Berlin Blockade

              	Berlin

              	The first of many Cold War standoffs as the Soviet Union seals Berlin from outside access. The West responds with the Berlin Airlift and the blockade is eventually called off.
            


            
              	1956

              	Hungarian Revolution

              	Hungary

              	The Red Army forcibly suppresses a Hungarian anti-Soviet revolt. Thousands of casualtiesboth civilian and militaryare the result.
            


            
              	1962

              	Cuban Missile Crisis

              	Cuba

              	Another Cold War standoff over Soviet deployment of nuclear missiles in Cuba. The Soviets agreed to withdraw the missiles after a U.S. naval blockade of the island nation, and a U.S. guarantee not to invade Cuba and to withdraw nuclear missiles from Turkey.
            


            
              	1968

              	Invasion of Czechoslovakia

              	Czechoslovakia

              	An invasion by the Warsaw Pact quiets a national movement for a more liberal Czech government ( Prague Spring).
            


            
              	1969

              	Sino-Soviet border conflict

              	The Sino-Soviet border

              	A longstanding ideological feud between the Soviet Union and the People's Republic of China erupts into several occasions of inconclusive armed conflicts.
            


            
              	1979-1989

              	Soviet war in Afghanistan

              	Afghanistan

              	The Soviet's launch of a military intervention in Afghanistan quickly devolves into a quagmire. Troops are recalled after ten years of an indecisive "shooting war", in which the U.S. fund and arm the Afghan Mujahideen.
            

          


          


          Foreign military aid


          In addition to explicit wars, the Soviet military took part in a number of internal conflicts in various countries, as well as proxy wars between third countries as a means of advancing their strategic interests while avoiding direct conflict between the superpowers in the nuclear age (or, in the case of the Spanish Civil War, avoiding a direct conflict with Nazi Germany at a time when neither side was prepared for such a war). In many cases, involvement was in the form of military advisors as well as the sale or provision of weapons.


          
            
              	Date

              	Benefactor
            


            
              	1936-39

              	Spain
            


            
              	1937-39

              	Republic of China
            


            
              	1939

              	Mongolia
            


            
              	1945-49, 1950-53

              	People's Republic of China
            


            
              	1950-53

              	North Korea
            


            
              	1961-74

              	North Vietnam
            


            
              	1962-64

              	Algeria
            


            
              	1962-63, 1967-75

              	Egypt
            


            
              	1962-63, 1969-76

              	Yemen
            


            
              	1967, 1970, 1972-73, 1982

              	Syria
            


            
              	1975-79

              	Angola
            


            
              	1967-69, 1975-79

              	Mozambique
            


            
              	1977-79

              	Ethiopia
            


            
              	1960-70

              	Laos
            


            
              	1980-91

              	Iraq
            


            
              	1982

              	Lebanon
            

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Military_history_of_the_Soviet_Union"
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          Military strategy is a collective name for planning the conduct of warfare. Derived from the Greek strategos, strategy was seen as the "art of the general". Military strategy deals with the planning and conduct of campaigns, the movement and disposition of forces, and the deception of the enemy. The father of modern strategic study, Carl von Clausewitz, defined military strategy as "the employment of battles to gain the end of war." Liddell Hart's definition put less emphasis on battles, defining strategy as "the art of distributing and applying military means to fulfill the ends of policy" Hence, both gave the preeminence to political aims over military goals, ensuring civilian control of the military. Military strategy was one of a trivium of "arts" or "sciences" that govern the conduct of warfare; the others being tactics, the execution of plans and manuvering of forces in battle, and logistics, the maintenance of an army. The border line between strategy and tactics is blurred and sometimes categorisation of a decision is a matter of almost personal opinion.


          


          Fundamentals of military strategy
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              Armenian foot soldiers wearing the traditional Mithraic caps.
            

          


          
            	"Do not repeat the tactics which have gained you one victory, but let your methods be regulated by the infinite variety of circumstances."  Sun Tzu


            	"You must not fight too often with one enemy, or you will teach him all your art of war."  Napoleon Bonaparte

          


          Strategy and tactics are closely related. Both deal with distance, time and force but strategy is large scale while tactics are small scale. Originally strategy was understood to govern the prelude to a battle while tactics controlled its execution. However, in the world wars of the 20th century, the distinction between maneuver and battle, strategy and tactics, became blurred. Tactics that were once the province of a company of cavalry would be applied to a panzer army. It is often said that the art of strategies defines the goals to achieve in a military campaign, while tactics defines the methods to achieve these goals. Strategic goals could be "We want to conquer area X", or "We want to stop country Y's expansion in world trade in commodity Z"; while tactical decisions range from "We're going to do this by a naval invasion of the North of country X", "We're going to blockade the ports of country Y", all the way down to "C Platoon will attack while D platoon provides fire cover".


          In its purest form, strategy dealt solely with military issues. In earlier societies, a king or political leader was often the same person as the military leader. If he was not, the distance of communication between the political and the military leader was small. But as the need of a professional army grew, the bounds between the politicians and the military came to be recognized. In many cases, it was decided that there was a need for a separation. As French statesman Georges Clemenceau said, "war is too important a business to be left to soldiers." This gave rise to the concept of the grand strategy which encompasses the management of the resources of an entire nation in the conduct of warfare. In the environment of the grand strategy, the military component is largely reduced to operational strategy -- the planning and control of large military units such as corps and divisions. As the size and number of the armies grew and the technology to communicate and control improved, the difference between "military strategy" and "grand strategy" shrank.


          Fundamental to grand strategy is the diplomacy through which a nation might forge alliances or pressure another nation into compliance, thereby achieving victory without resorting to combat. Another element of grand strategy is the management of the post-war peace. As Clausewitz stated, a successful military strategy may be a means to an end, but it is not an end in itself. There are numerous examples in history where victory on the battlefield has not translated into long term peace, security or tranquility.


          


          Principles of military strategy
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              Military stratagem in the Battle of Waterloo.
            

          


          Many military strategists have attempted to encapsulate a successful strategy in a set of principles. Sun Tzu defined 13 principles in his The Art of War while Napoleon listed 115 maxims. American Civil War General Nathan Bedford Forrest required only one: "to git thar furst with the most men". The fundamental concepts common to most lists of principles are:


          
            	The Objective


            	Offense


            	Cooperation


            	Concentration (Mass)


            	Economy


            	Manoeuvre


            	Surprise


            	Security


            	Simplicity

          


          Which are reflected in the United States Army's United States Army Field Manual (FM-3) of Military Operations (sections 4-32 to 4-39) as:


          
            	Objective (Direct every military operation towards a clearly defined, decisive, and attainable objective)


            	Offensive (Seize, retain, and exploit the initiative)


            	Mass (Concentrate combat power at the decisive place and time)


            	Economy of Force (Allocate minimum essential combat power to secondary efforts)


            	Maneuver (Place the enemy in a disadvantageous position through the flexible application of combat power)


            	Unity of Command (For every objective, ensure unity of effort under one responsible commander)


            	Security (Never permit the enemy to acquire an unexpected advantage)


            	Surprise (Strike the enemy at a time, at a place, or in a manner for which he is unprepared)


            	Simplicity (Prepare clear, uncomplicated plans and clear, concise orders to ensure thorough understanding)

          


          Some strategists assert that adhering to the fundamental principles guarantees victory while others claim war is unpredictable and the general must be flexible in formulating a strategy. Field Marshal Count Helmuth von Moltke expressed strategy as a system of "ad hoc expedients" by which a general must take action while under pressure. These underlying principles of strategy have survived relatively unscathed as the technology of warfare has developed.


          Strategy (and tactics) must constantly evolve in response to technological advances. A successful strategy from one era tends to remain in favour long after new developments in military weaponry and matriel have rendered it obsolete. World War I, and to a great extent the American Civil War, saw Napoleonic tactics of "offense at all costs" pitted against the defensive power of the trench, machine gun and barbed wire. As a reaction to her WWI experience, France entered World War II with a purely defensive doctrine, epitomized by the "impregnable" Maginot Line, but only to be completely circumvented by the German blitzkrieg.


          


          Development of military strategy
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              Fortifications form a crucial component of military strategy. Shown here is the Chittorgarh Fort in Rajasthan, India.
            

          


          


          Early military strategy


          The principles of military strategy can be found as far back as 500 BC in the works of Sun Tzu and Chanakya. The campaigns of Alexander the Great, Chandragupta Maurya, Hannibal, Qin Shi Huang, Julius Csar, Zhuge Liang, and Khalid ibn al-Walid demonstrate strategic planning and movement. Mahan describes in the preface to The Influence of Sea Power upon History how the Romans used their sea power to effectively block the sea lines of communication of Hannibal with Carthage; and so via a maritime strategy achieved Hannibal's removal from Italy, despite never beating him there with their legions.


          In 1520 Niccol Machiavelli's Dell'arte della guerra (Art of War) dealt with the relationship between civil and military matters and the formation of the grand strategy. In the Thirty Years' War, Gustavus Adolphus of Sweden demonstrated advanced operational strategy that led to victories in Holy Roman Empire area.


          It was not until the 18th century that military strategy was subjected to serious study. In the Seven Years' War (1756-1763), Frederick the Great improvised a " strategy of exhaustion" (see Attrition warfare) to hold off his opponents and conserve his Prussian forces. Assailed from all sides by France, Austria, Russia and Sweden, Frederick exploited his central position which enabled him to move his army along interior lines and concentrate against one opponent at a time. Unable to achieve victory, he was able to stave off defeat until a diplomatic solution was reached. Frederick's "victory" led to great significance being placed on " geometric strategy" which emphasized lines of manoeuvre, awareness of terrain and possession of critical strongpoints.


          


          Genghis Khan and the Mongols


          As a counterpoint to European developments in the strategic art, the Mongol Emperor Genghis Khan provides a useful example. Genghis' successes, and those of his successors, were based upon manoeuvre and terror. The point of Genghis' strategic assault was nothing less than the psychology of the opposing population. By a steady and meticulous implementation of this strategy, Genghis and his descendants were able to conquer most of Eurasia.


          The building blocks of Genghis' army and his strategy were his tribal levies of mounted archers and (just as important) the vast horse-herds of Mongolia. Each archer had at least one extra horse; (it was an average five horses per man) thus the entire army could move with incredible rapidity. Moreover since horse milk and horse blood were the staples of the Mongolian diet, Genghis' horse-herds functioned not just as his means of movement but also as his logistical tail. All other necessities could be foraged and plundered. It was not until well into the 20th century that any army was able to match the rapidity of deployment of Genghis' armies.


          Compared to the armies of Genghis, all other armies were heavy and comparatively immobile. Through maneuver and continuous assault, Chinese, Persian, Arab and Eastern European armies could be stressed until they broke, and then annihilated in pursuit.


          When confronted with a fortified city, the Mongol imperatives of maneuver and speed required that it be quickly subdued. Here the fear engendered by the awful reputation of the Mongolians helped. So too did primitive biological warfare. A trebuchet or other type of ballista weapon would be used to launch dead animals and corpses into a barricaded city, spreading disease and death among the inhabitants. If a particular town or city displeased the Mongolian Khan, everyone in the city would be killed to set an example for all other cities. This could be called a form of psychological warfare.


          Note that of the above list of strategic terms, even this elementary summary indicates that the Mongols strategy was directed towards an objective (that schwerpunkt (main focus) being nothing less than the psychology of the opposing population) achieved through the offensive; the offensive was characterized by concentration of forces, manoeuvre, surprise and simplicity.


          


          Napoleonic strategy


          The French Revolution and the Napoleonic Wars that followed revolutionized military strategy. The impact of this period was still to be felt in the American Civil War and the early phases of World War I. With the advent of cheap small arms and the rise of the drafted citizen soldier, armies grew rapidly in size to become massed formations. This necessitated dividing the army first into divisions and later into corps. Along with divisions came divisional artillery; light-weight, mobile and with great range and firepower. The rigid formations of pikemen and musketeers firing massed volleys gave way to light infantry fighting in skirmish lines.


          Napoleon I of France took advantage of these developments to pursue a brutally effective " strategy of annihilation" that cared little for the mathematical perfection of the geometric strategy. Napoleon invariably sought to achieve decision in battle, with the sole aim of utterly destroying his opponent, usually achieving success through superior manoeuvre. As ruler and general he dealt with the grand strategy as well as the operational strategy, making use of political and economic measures.


          While not the originator of the methods he used, Napoleon very effectively combined the maneuver and battle stages into one event. Before this, General Officer had considered the approach to battle a separate event. However, Napoleon used the maneuver to battle to dictate how and where the battle would progress. The Battle of Austerlitz was a perfect example of this maneuver. Napoleon withdrew from a strong position to draw his opponent forward and tempt him into a flank attack, weakening his centre. This allowed the French army to split the allied army and gain victory.


          Napoleon used two primary strategies for the approach to battle. His "Maneuver De Derrire" was intended to place the French Army across the enemy's lines of communications. This forced the opponent to either march to battle with Napoleon or attempt to find an escape route around the army. By placing his army into the rear, his opponent's supplies and communications would be cut. This had a negative effect on enemy morale. Once joined, the battle would be one in which his opponent could not afford defeat. This also allowed Napoleon to select multiple march routes into a battle site. Initially, the lack of force concentration helped with foraging for food and sought to confuse the enemy as to his real location and intentions. This strategy, along with the use of forced marches created a morale bonus that played heavily in his favour.


          The "indirect" approach into battle also allowed Napoleon to disrupt the linear formations used by the allied armies. As the battle progressed, the enemy committed their reserves to stabilize the situation, Napoleon would suddenly release the flanking formation to attack the enemy. His opponents, being suddenly confronted with a new threat and with little reserves, had no choice but to weaken the area closest to the flanking formation and draw up a battle line at a right angle in an attempt to stop this new threat. Once this had occurred, Napoleon would mass his reserves at the hinge of that right angle and launch a heavy attack to break the lines. The rupture in the enemy lines allowed Napoleon's cavalry to flank both lines and roll them up leaving his opponent no choice but to surrender or flee.


          The second strategy used by Napoleon I of France when confronted with two or more enemy armies was the use of the central position. This allowed Napoleon to drive a wedge to separate the enemy armies. He would then use part of his force to mask one army while the larger portion overwhelmed and defeated the second army quickly. He would then march on the second army leaving a portion to pursue the first army and repeat the operations. This was designed to achieve the highest concentration of men into the primary battle while limiting the enemy's ability to reinforce the critical battle. The central position had a weakness in that the full power of the pursuit of the enemy could not be achieved because the second army needed attention. So overall the preferred method of attack was the flank march to cross the enemy's logistics. Napoleon used the central position strategy during the Battle of Waterloo Hundred Days. Napoleon masked Arthur Wellesley, 1st Duke of Wellington and massed against the Prussian army, and then after the Battle of Ligny was won, Napoleon attempted to do the same to the Allied/English army located just to the south of Waterloo. His subordinate was unable to mask the defeated Prussian army, who reinforced the Waterloo battle in time to defeat Napoleon and end his domination of Europe. It can be said that the Prussian Army under Gebhard Leberecht von Blcher used the "maneuver de derrire" against Napoleon who was suddenly placed in a position of reacting to a new enemy threat.


          Napoleon's practical strategic triumphs, repeatedly leading smaller forces to defeat larger ones, inspired a whole new field of study into military strategy. In particular, his opponents were keen to develop a body of knowledge in this area to allow them to counteract a masterful individual with a highly competent group of officers, a General Staff. The two most significant students of his work were Carl von Clausewitz, a Prussian with a background in philosophy, and Antoine-Henri Jomini, who had been one of Napoleon's staff officers. Clausewitz's On War has become the bible of strategy, dealing with political, as well as military, leadership. His most famous assertion being:


          
            	"War is not merely a political act, but also a real political instrument, a continuation of policy carried out by other means."

          


          Clausewitz dismissed "geometry" as an insignificant factor in strategy, believing instead in the Napoleonic concept of victory through battle and destruction of the opposing force, at any cost. However, he also recognized that limited warfare could influence policy by wearing down the opposition through a " strategy of attrition".


          In contrast to Clausewitz, Antoine-Henri Jomini dealt mainly with operational strategy, planning & intelligence, the conduct of the campaign, and "generalship" rather than "statesmanship". He proposed that victory could be achieved by occupying the enemy's territory rather than destroying his army. As such, geometric considerations were prominent in his theory of strategy. Jomini's two basic principles of strategy were to concentrate against fractions of the enemy force at a time and to strike at the most decisive objective.


          One notable exception to Napoleon's strategy of annihilation and a precursor to trench warfare were the Lines of Torres Vedras during the Peninsular campaign. French Armies lived off the land and when they were confronted by a line of fortifications which they could not out flank, they were unable to continue the advance and were forced to retreat once they had consumed all the provisions of the region in front of the lines.


          The Peninsular campaign was notable for the development of another method of warfare which went largely unnoticed at the time, but would become far more common in the 20th century. That was the aid and encouragement the British gave to the Spanish to harass the French behind their lines which led them to squander most of the assets of their Iberian army in protecting the army's line of communications. This was a very cost effective move for the British, because it cost far less to aid Spanish insurgents than it did to equip and pay regular British army units to engage the same number of French troops. As the British army could be correspondingly smaller it was able to supply its troops by sea and land without having to live off the land as was the norm at the time. Further, because they did not have to forage they did not antagonise the locals and so did not have to garrison their lines of communications to the same extent as the French did. So the strategy of aiding their Spanish civilian allies in their guerrilla or 'small war' benefited the British in many ways, not all of which were immediately obvious.


          


          Strategy in the industrial age


          The evolution of military strategy continued in the American Civil War (1861-65). The practice of strategy was advanced by generals such as Robert E. Lee, Ulysses S. Grant and William Tecumseh Sherman, all of whom had been influenced by the feats of Napoleon ( Thomas "Stonewall" Jackson was said to have carried a book of Napoleon's maxims with him.) However, the adherence to the Napoleonic principles in the face of technological advances such as the long-range infantry rifle generally led to disastrous consequences. The time and space in which war was waged changed as well. Railroads enabled swift movement of large forces but the manoeuvring was constrained to narrow, vulnerable corridors. Steam power and ironclads changed transport and combat at sea.


          There was still room for triumphs of strategy of manoeuvre such as Sherman's March to the Sea in 1864, but these depended upon an enemy's unwillingness to entrench. Towards the end of the war, especially in defense of static targets as in the battles of Cold Harbour and Vicksburg, trenches between both sides grew to a World War I scale. Many of the lessons of the American Civil War were forgotten when in wars like the Austro-Prussian War or the Franco-Prussian War manoeuvre won the day.


          In the period preceding World War I, two of the most influential strategists were the Prussian generals, Helmuth von Moltke and Alfred von Schlieffen. Under Moltke the Prussian army achieved victory in the Austro-Prussian War (1866) and the Franco-Prussian War (1870-71), the latter campaign being widely regarded as a classic example of the conception and execution of military strategy. In addition to exploiting railroads and highways for manoeuvre, Moltke harnessed the telegraph for control of large armies. He recognised the increasing need to delegate control to subordinate commanders and to issue directives rather than specific orders.


          Moltke is most remembered as a strategist for his belief in the need for flexibility and that no plan, however well prepared, can be guaranteed to survive beyond the first encounter with the enemy.


          Field Marshal Schlieffen succeeded Moltke and directed German planning in the lead up to World War I. He advocated the "strategy of annihilation" but was faced by a war on two fronts against numerically superior opposition. The strategy he formulated was the Schlieffen Plan, defending in the east while concentrating for a decisive victory in the west, after which the Germans would go on to the offensive in the east. Influenced by Hannibal's success at the Battle of Cannae, Schlieffen planned for a single great battle of encirclement, thereby annihilating his enemy.


          Another German strategist of the period was Hans Delbrck who expanded on Clausewitz's concept of "limited warfare" to produce a theory on the "strategy of exhaustion". His theory defied popular military thinking of the time, which was strongly in favour of victory in battle, yet World War I would soon demonstrate the flaws of a mindless "strategy of annihilation".


          At a time when industrialisation was reaping major advances in naval technology, one American strategist, Alfred Thayer Mahan, almost single-handedly brought the field of naval strategy up to date. Influenced by Jomini's principles of strategy, he saw that in the coming wars, where economic strategy could be as important as military strategy, control of the sea granted the power to control the trade and resources needed to wage war. Mahan pushed the concept of the "big navy" and an expansionist view where defence was achieved by controlling the sea approaches rather than fortifying the coast. His theories contributed to the naval arms race between 1898 and 1914.


          


          Strategy in World War I


          At the start of World War I strategy was dominated by the offensive thinking that had been in vogue since 1870, despite the more recent experiences of the Second Boer War (1899-1902) and Russo-Japanese War (1904-05), where the machine gun demonstrated its defensive capabilities. By the end of 1914, the Western Front was a stalemate and all ability to maneuver strategically was lost. The combatants resorted to a " strategy of attrition". The German battle at Verdun, the British on the Somme and at Passchendaele were among the first wide-scale battles intended to wear down the enemy. Attrition was time-consuming so the duration of World War I battles often stretched to weeks and months. The problem with attrition was that the use of fortified defenses in depth generally required a ratio of ten attackers to one defender, or a level of artillery support which was simply not feasible until late 1917, for any reasonable chance of victory. The ability of the defender to move troops using interior lines prevented the possibility of fully exploiting any breakthrough with the level of technology then attainable.


          Perhaps the most controversial aspect of strategy in World War I was the difference among the British between the "Western" viewpoint (held by Field Marshal Haig) and the "Eastern"; the former being that all effort should be directed against the German Army, the latter that more useful work could be done by attacking Germany's allies. The term "Knocking away the props" was used, perhaps as an unfortunate consequence of the fact that all of Germany's allies lay south of (i.e. 'beneath') her on the map. Apologists and defenders of the Western viewpoint make the valid point that Germany's allies were more than once rescued from disaster or rendered capable of holding their own or making substantial gains by the provision of German troops, arms or military advisers, whereas those allies did not at any time provide a similar function for Germany. That is, it was Germany which was the prop, and her allies (particularly Bulgaria and Austria-Hungary) did not suffer significant reverses until Germany's ability to come to their aid was grossly impaired.


          On other fronts, there was still room for the use of strategy of maneuver. The Germans executed a perfect battle of annihilation against the Russians at the Battle of Tannenberg (1914). In 1915 Britain and France launched the well-intentioned but poorly conceived and ultimately fruitless Dardanelles Campaign, combining naval power and an amphibious landing, in an effort to aid their Russian ally and knock the Ottoman Empire out of the war. The Palestine campaign was dominated by cavalry, which flourished in the local terrain, and the British achieved two breakthrough victories at Gaza (1917) and Megiddo (1918). Colonel T. E. Lawrence and other British officers led Arab irregulars on a guerrilla campaign against the Ottomans, using strategy and tactics developed during the Boer Wars.


          World War I saw armies on a scale never before experienced. The British, who had always relied on a strong navy and a small regular army, were forced to undertake a rapid expansion of the army. This outpaced the rate of training of generals and staff officers able to handle such a mammoth force, and overwhelmed the ability of British industry to equip it with the necessary weapons and adequate high-quality munitions until late in the war. Technological advances also had a huge influence on strategy: aerial reconnaissance, artillery techniques, poison gas, the automobile and tank (though the latter was, even at the end of the war, still in its infancy), telephone and radio telegraphy.


          More so than in previous wars, military strategy in World War I was directed by the grand strategy of a coalition of nations; the Entente on one side and the Central Powers on the other. Society and economy were mobilized for total war. Attacks on the enemy's economy included Britain's use of a naval blockade and Germany employing submarine warfare against merchant shipping.


          Unity of command became a question when the various nation states began coordinating assaults and defenses. Under the pressure of horrendously destructive German attacks beginning on March 21, 1918, the Entente eventually settled under Field Marshal Foch. The Germans generally led the Central Powers, though German authority diminished and lines of command became confused at the end of the war.


          WWI strategy was dominated by the "Spirit of the Offensive" where generals resorted almost to mysticism in terms of a soldier's personal "attitude" in order to break the stalemate, this led to nothing but bloody slaughter as troops in close ranks charged machineguns. Each side developed an alternate thesis. The British under Churchill developed tank warfare with which they eventually won the war. The Germans developed a "doctrine of autonomy" the forerunner of both blitzkrieg and modern infantry tactics using groups of Stormtroopers who would advance in small mutually covering groups from cover to cover with "autonomy" to exploit any weakness they discovered in enemy defenses. Almost all the blitzkrieg commanders of WWII, particularly Rommel were stormtroopers in World War 1. After the Treaty of Brest-Litovsk Germany launched and almost succeeded in a final offensive, however the new tactics of autonomy revealed a weakness in terms of overall coordination and direction. The March offensive, intended to drive a wedge between the French and British armies, turn on the latter and destroy it, lost direction and became driven by its territorial gains, its original purpose neglected.


          World War I ended when the ability of the German army to fight became so diminished that Germany asked for peace conditions. The German military, exhausted by the efforts of the March offensives and dispirited by their failure, was first seriously defeated during the battle of Amiens (8- 11 August 1918) and the German homefront entered general revolt over a lack of food and destruction of the economy. Victory for the Entente was almost assured by that point, and the fact of Germany's military impotence was driven home in the following hundred days. In this time, the Entente reversed the gains the Germans had made in the first part of the year, and the British Army (spearheaded by the Canadians and Australians) finally broke the Hindenburg defensive system.


          Though his methods are questioned, Britain's Field Marshal Haig was ultimately proved correct in his grand strategic vision: "We cannot hope to win until we have defeated the German Army." By the end of the war, the best German troops were dead and the remainder were under continuous pressure on all parts of the Western Front, a consequence in part of an almost endless supply of fresh American reinforcements (which the Germans were unable to match) and in part of industry at last supplying the weakened Entente armies with the firepower to replace the men they lacked (whilst Germany wanted for all sorts of materials thanks to the naval blockade). Interior lines thus became meaningless as Germany had nothing more to offer its allies. The props eventually fell, but only because they were themselves no longer supported.


          The role of the tank in World War One strategy is often poorly understood. Its supporters saw it as the weapon of victory, and many observers since have accused the high commands (especially the British) of shortsightedness in this matter, particularly in view of what tanks have achieved since. Nevertheless, the World War I tank's limitations, imposed by the limits of contemporary engineering technology, have to be borne in mind. They were slow (men could run, and frequently walk, faster); vulnerable (to artillery) due to their size, clumsiness and inability to carry armour against anything but rifle and machine gun ammunition; extremely uncomfortable (conditions inside them often incapacitating crews with engine fumes and heat, and driving some mad with noise); and often despicably unreliable (frequently failing to make it to their targets due to engine or track failures). This was the factor behind the seemingly mindless retention of large bodies of cavalry, which even in 1918, with armies incompletely mechanised, were still the only armed force capable of moving significantly faster than an infantryman on foot. It was not until the relevant technology (in engineering and communications) matured between the wars that the tank and the airplane could be forged into the co-ordinated force needed to truly restore manoeuvre to warfare.


          


          Strategy development between World Wars


          In the years following World War I, two of the technologies that had been introduced during that conflict, the aircraft and the tank, became the subject of strategic study.


          The leading theorist of air power was Italian general Giulio Douhet who believed that future wars would be won or lost in the air. The air force would carry the offensive and the role of the ground forces would be defensive only. Douhet's doctrine of strategic bombing meant striking at the enemy's heartland -- his cities, industry and communications. Air power would thereby reduce his willingness and capacity to fight. At this time the idea of the aircraft carrier and its capabilities also started to change thinking in those countries with large fleets, but no-where as much as in Japan. The UK and USA seem to have seen the carrier as a defensive weapon and their designs mirrored this, the Japanese Imperial navy seem to have developed a new offensive strategy based around the power projection these made possible.


          British general J. F. C. Fuller, architect of the first great tank battle at Cambrai, and his contemporary, B. H. Liddell Hart, were amongst the most prominent advocates of mechanization and motorization of the army in Britain. In Germany, study groups were set up by Von Seekt, commander of the Reichwehr Truppenamt, for 57 areas of strategy and tactics to learn from WWI and to adapt strategy to avoid the stalemate and then defeat they had suffered. All seem to have seen the strategic shock value of mobility and the new possibilities made possible by motorised forces. Both saw that the armoured fighting vehicle demonstrated firepower, mobility and protection. The Germans seem to have seen more clearly the need to make all branches of the Army as mobile as possible to maximise the results of this strategy. It would negate the static defences of the trench and machine gun and restore the strategic principles of manoeuvre and offense. Nevertheless, it was the British Army which was the only one truly mechanised at the beginning of the Second World War, the Germans still relying on horse traction for a portion of their artillery.


          The innovative German Major (later General) Heinz Guderian developed the motorised part of this strategy as the head of one of the Truppenamt groups and may have incorporated Fuller's and Liddell Hart's ideas to amplify the groundbreaking Blitzkrieg effect that was seen used by Germany against Poland in 1939 and later against France in 1940. France, still committed to stationary World War I strategies, was completely surprised and summarily overwhelmed by Germany's mobile combined arms doctrine and Guderian's Panzer Corps.


          Technological change had an enormous effect on strategy, but little effect on leadership. The use of telegraph and later radio, along with improved transport, enabled the rapid movement of large numbers of men. One of Germany's key enablers in mobile warfare was the use of radios, where these were put into every tank. However, the number of men that one officer could effectively control had, if anything, declined. The increases in the size of the armies led to an increase in the number of officers. Although the officer ranks in the US Army did swell, in the German army the ratio of officers to total men remained steady. See Van Creveld's "Fighting Power" for more on this topic.


          


          Strategy in World War II


          


          German strategy


          The German strategies of World War II were almost exclusively designed or condoned by Adolf Hitler himself. Though he was an amateur strategist at best, the initial successes of his unconventional and aggressive strategies, both military and political (e.g. Czechoslovakia, Poland, France), combined with the mythical attributes ascribed to him (" Fhrerprinzip"), led to wide support for his leadership, both among the German population and the traditional military.


          The main point of Hitler's strategy was the accumulation of " Lebensraum" ("Living space") for the German race. He felt that the German borders were too contained to secure their appropriate position in the geo-political world relations, and that he needed territories similar to the (British and French) colonies to secure enough economic resources to secure Germany's position as a major power. Furthermore, the current population of these territories needed to be enslaved, migrated, or exterminated, and re-populated by Germanic settlers. He felt that these areas could best be secured in the East (Poland, Ukraine, Russia) because he thought the races populating these territories were inferior.


          The intended strategy to achieve these goals was a series of relatively short wars, employing "blitzkrieg" tactics, to defeat one opponent at a time, and thus securing more land step by step. These wars were to be intertwined with periods of peace, or stalemate, when the German army could re-supply and accumulate force for the next war. The initial success of this strategy ( the re-militarization of the Saarland, the Austrian Anschluss, and the occupation in two stages of Czechoslovakia) stifled critique and gave Hitler great prestige. Hitler didn't realize that the turning point had come with the invasion of Poland. Both France and Britain had frowned upon his expansion, and declared war on Germany on that occasion. Hitler believed that Britain could be appeased by the defeat of France, but he had underestimated the British determination. Even though Britain couldn't do much against Germany at first, a war of attrition had begun - something that the "blitzkrieg" concept was never designed for.


          In the later years of the war, Hitler's strategy became more and more based on intuition, flawed logic, and unrealistic assumptions. However, the strength of his hold on domestic policy remained so strong, that his "brilliance" was not questioned, or was quickly suppressed. In the final stages of the war, his actions and orders had turned into the rambling of a madman rather than any attempt to conduct a coherent strategy.


          


          Anglo-American strategy


          Confronted with the rise of Hitler's power on the continent, and realizing the brutality of his regime, the British gradually turned to a fierce opposition and finally a war declaration over the invasion of Poland. Britain wasn't prepared for war, especially on land, and the initial years were a series of defeats, as they got thrown off the European continent everywhere (France, Norway, Greece). However, the sea ensured their survival, since Germany had no navy to speak of compared to the British. After air superiority over the Channel was secured in the battle of Britain, and the anti-submarine weapons were perfected to win the battle of the Atlantic, Britain itself was not threatened anymore. Strategic plans could turn to the offensive, especially with the USA leaning more and more to a war with Germany.


          After the USA entered the war, Europe (as opposed to the Pacific) was chosen as the prime theatre of operations by the formulation of the " Germany first" principle at the Arcadia Conference. However, their land armies wouldn't be capable of invading the mainland of Europe for years, even as Stalin pleaded for this to alleviate pressure on the Russian front. Instead, the Allies decided to take an indirect approach by invading Europe from the South. After cleansing North Africa of Axis forces ( the invasion of French North-Africa and El Alamein), Sicily and southern Italy were invaded, effectively knocking Italy out of the war. Given that the terrain circumstances in this area were unviable to turn this route into the main thrust on Germany itself, the main purpose of these operations weren't mainly territorial, but focused on tying up as many German forces in southern Europe as possible, thereby alleviating pressure from the Soviets as well as thinning the garrison forces in France, where the main Allied force was still planned to invade.


          In the air war, superiority was gained fairly early. After that, the Allies launched a strategic bombing campaign against Germany. After initial emphasis on economic targets (factories, infrastructure, etc), the Allies turned more and more towards terror bombing of German cities.


          


          Soviet strategy


          Early Soviet strategy intended to postpone entry into the war for as long as possible. While the purging of the Red Army officer corps had been conducted to strengthen the party's hold of the army and thus the state, the consequences led to severe disappointments when the army was shown as unfit to conduct any kind of serious war in Poland, the Finnish winter war and the establishment of Soviet rule in the Baltic republics. With the signing of the Molotov-Ribbentrop pact, Joseph Stalin believed he had accomplished a position of superiority over the warring sides.


          The Barbarossa campaign of 1941 came as a complete surprise to the Soviets. Nevertheless, they reacted swiftly, particularly in the civilian aspect. As the army was being defeated and gave ground at an amazing speed, a gigantic operation was staged to move the economic capacity from the Western areas that were about to be overrun, to Eastern regions that were out of reach for the Germans, like the Ural. Entire factories, including their labour force, were simply moved out of reach from the Germans, and what couldn't be taken was destroyed (" Scorched earth"). Thus, even though huge territories were captured by the Germans, the production potential of the Soviet economy was not correspondingly harmed, and the factories shifted to mass production of military equipment quickly, soon outproducing the German economy.


          After achieving numerical superiority, the Soviets were still qualitatively inferior. To compensate for this, they emphasized gaining an even larger quantitative edge. The later offensive Soviet campaigns all saw a massive employment of manpower, often resulting in extremely bloody battles. It wasn't unusual that Soviet "victories" inflicted far larger casualties on themselves than on the Germans. However, the total national manpower pool was so much larger than the German one, that this still led to success.


          


          Japanese strategy


          Japanese World War II strategy was driven by two factors: the desire to expand their territories on the mainland of Asia (China and Manchuria), and the need to secure the supply of raw resources that they didn't have themselves, particularly oil. Since their quest after the former ( conquest of Chinese provinces) endangered the latter (an oil boycott by the USA and its Allies), the Japanese government saw no other option than to conquer the oil sources in South-East Asia. Since these were controlled by American allies, war with the USA was also inevitable; and given that fact, they decided it would be best to deal a big blow to them first. This was executed in the Pearl Harbour strike, crippling the American battle fleet.


          Japan hoped that it would take America so long to rebuild, that by the time they were back in force in the Pacific, they would consider the new balance of power a "fait accompli", and barter for peace. They had underestimated the psychological effect of the Pearl Harbour strike; the USA wouldn't negotiate with an enemy that had struck them in this way. Even though South-East Asia was quickly conquered (Philippines, Indochina, Malaya, Dutch East Indies), the early sea battles in the Pacific were tied. After the vital aircraft carrier force was destroyed in the Battle of Midway, the Japanese had to revert to a stiff defense that they kept up for three years after that.


          


          American Pacific strategy


          Since the American economic force was much larger than the Japanese, even considering their effort in the European theatre, the numerical inferior US forces remaining in the area after Pearl Harbour weren't afraid to battle the Japanese; they knew they could replace battle losses faster than the Japanese. In several aircraft carrier battles, the initiative was taken from the Japanese, and after the Battle of Midway, the Japanese navy was rendered helpless, effectively giving the Americans the possibility to sail wherever they wanted.


          As the Japanese offensive died down in the second half of 1942, the Americans saw themselves confronted with an endless amount of fortified garrisons on small islands in the ocean. They decided on a strategy of "leap-frogging", leaving the strongest garrisons alone, just cutting their supply, and securing bases of operation on the lightly defended isles instead. They kept up this strategy until they were in the Japanese waters themselves, allowing the aerial bombing of the Japanese mainland.


          


          Australian strategy


          Australia's historical ties with Britain meant that with the commencement of World War II her armies were sent overseas to contribute to battles in Europe. Fear from the north was so understated that at the outbreak of open warfare with Japan, Australia itself was extremely vulnerable to invasion (possible invasion plans were considered by the Japanese high command). Australia's policy became based entirely on domestic defense following the attacks on Pearl Harbour and British assets in the South Pacific. Defying strong British opposition, Australian Prime Minister John Curtin recalled most troops from the European conflict for the defense of the nation.


          Australia's defensive doctrine saw a fierce campaign being fought along the Kokoda track in New Guinea, which was the first land defeat upon the Japanese in the Pacific Theatre. This policy sought to further stretch Japanese supply lines, preventing the invasion of the Australian mainland until the arrival of fresh American troops and the return of seasoned Australian soldiers from Europe. This can be seen as a variant of the war of attrition strategy, where the defender - out of necessity - had to hold the aggressor at a semi-static defensive line, rather than falling back in the face of superior numbers. This method is in stark contrast to the Russian scorched earth policy against Napoleon in 1812, where the defenders yielded home territory in favour of avoiding open battle. In both cases the lack of supplies was successful in blunting the assaults, following exhaustive defensive efforts.


          


          Cold War strategy


          The Cold War was the last time period dominated by the threat of total world annihilation through the use of nuclear weapons, a policy known as mutually assured destruction. As a consequence it was also a war in which attacks were not exchanged between the two main rivals, the United States and the Soviet Union. Instead, the war was fought through proxies. Instead of mainly being confined to Europe or the Pacific, the entire world was the battlefield, with countries rather than armies acting as main players. The only constant rule was that troops of the Soviet Union and the United States could not overtly fight with each other.


          The difference between tactics, strategy and grand strategy began to melt during the Cold War as command and communication technologies improved to a greater extent, in first world armed forces. The third world armed forces controlled by the two superpowers found that grand strategy, strategy and tactics, if anything, moved further apart as the command of the armies fell under the control of super power leaders.


          American cold warriors like Dean Acheson and George C. Marshall quickly recognized that the key to victory was the economic defeat of the Soviet Union. The Soviet Union had adopted an aggressive posture of Communist expansionism following the end of World War II, with the United States and its strong navy quickly finding that it had to aggressively defend much of the world from the Soviet Union and the spread of communism.


          Strategies during the Cold War also dealt with nuclear attack and retaliation. The United States maintained a policy of limited first strike throughout the Cold War. In the event of a Soviet attack on the Western Front, resulting in a breakthrough, the United States would use tactical nuclear weapons to stop the attack.

          The view from Moscow was to adapt to the prevailing changes in the NATO strategic policies that are divided by periods as:



          
            	Strategy of massive retaliation (1950s) (Russian: стратегия массированного возмездия)


            	Strategy of flexible reaction (1960s) (Russian: стратегия гибкого реагирования)


            	Strategies of realistic threat and containment (1970s) (Russian: стратегия реалистического устрашения или сдерживания)


            	Strategy of direct confrontation (1980s) (Russian: стратегия прямого противоборства) one of the elements of which became the new highly effective high-precision targeting weapons.


            	Strategic Defense Initiative (also known as "Star Wars") during its 1980s development (Russian: стратегическая оборонная инициатива  СОИ) which became a core part of the strategic doctrine based on Defense containment.

          


          Soviet Union responded by adopting a policy of no first use, involving massive retaliation resulting in mutual assured destruction. So, if the Warsaw Pact attacked using conventional weapons, NATO would use tactical nukes. The Soviet Union would respond with an all out nuclear attack, resulting in a similar attack from the United States, with all the consequences the exchange would entail. This did not happen. The United States continues to maintain a policy of limited first strike to the present (October 2006).


          


          Post Cold War strategy


          Strategy in the post Cold War has come to be defined by the hyperpower status of the United States.


          It is increasingly relying on advanced technology to minimize casualties and improve efficiency. The technological quantum leaps brought by the Digital Revolution are essential for this strategy. See: Network-centric warfare.


          The gap in strategy today (from a western viewpoint) is in what the Americans call " asymmetric warfare": the battle against guerrilla forces by conventional national armed forces. The classical strategic triumvirate of politics/military/populace is very weak against protracted warfare of paramilitary forces such as the Provisional Irish Republican Army, Hezbollah, ETA, and Al-Qaeda. The ability of conventional forces to deliver utility (effect) from their hugely powerful forces is largely nullified by the difficulties of distinguishing and separating combatants from the civilian populace in whose company they hide. The use of the military by the politicians to police areas seen as bases for these guerrillas leads to them becoming targets themselves which eventually undermines the support of the populace from whom they come and whose values they represent.


          The primary effect of insurgent elements upon conventional force strategy is realized in the two-fold exploitation of the inherent violence of military operations. Conventional armies face political attrition for each action they take. Insurgent forces can cause harm and create chaos, whereby the conventional army suffers a loss of confidence and esteem; or they can drive the conventional elements into an attack which further exacerbates the civilian condition.


          The militaries of today are largely set up to fight the 'last war' and hence have huge armoured and conventionally configured infantry formations backed up by air-forces and navies designed to support or prepare for these forces. Many are today deployed against guerrilla-style opponents where their strengths cannot be used to effect. The mass formations of Industrial War are often seen as much less effective than the unconventional forces that these organisations also possess. The new opponents operate at a local level whereas Industrial armed forces work at a much higher 'theatre' level. The nervous system of these new opponents is largely political rather than military hierarchical and adapted to the local supporting populace who hide them. The centre provides the political idea and driving logic perhaps with overall direction and some funding. Local groups decide their own plans, raise much of their own funds and may be more or less aligned to the centre's aims. Defeat of forces when revealed does not disable this type of organisation, many modern attack strategies will tend to increase the power of the group they are intended to weaken. A new more political strategy is perhaps more appropriate here with military backing. Such a strategy has been illustrated in the war between the IRA an adoption and codification is unclear.


          


          Military strategists
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          Military tactics ( Greek: Taktikē, the art of organizing an army) are the techniques for using weapons or military units in combination for engaging and defeating an enemy in battle. Changes in philosophy and technology over time have been reflected in changes to military tactics.


          Up until the nineteenth century, many military tactics were confined to battlefield concerns, such as how to best maneuver units during combat in open terrain. In current military thought, tactics are the lowest level of planning, involving small units ranging from a few dozen to a few hundred men. Units are organized into formations, comprising a higher level of planning known as the operational use of forces. The third tier of military planning is strategic, which is concerned with the overall means and plan for achieving a long-term outcome. Operational warfare is thus an intermediate level in which the aim is to convert the strategy (highest level) into tactics (lowest level of planning).
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              German World War I observation post disguised as a tree.
            

          


          Specialized tactics exist for many situations, ranging from securing a room or individual building, to large-scale operations such as establishing air superiority over a region. Today, military tactics are employed at all levels of command, from individual and group up to entire armed forces. Indeed, the units used in warfare have always been a reflection of current military tactics, and their size and composition have varied accordingly.


          The United States Army Field Manual 3-0 offers the following definition of tactics: "Tactics  (Department Of Defense) 1. The employment of units in combat. 2. The ordered arrangement and maneuver of units in relation to each other and/or to the enemy in order to use their full potentialities. (Army) The employment of units in combat. It includes the ordered arrangement and maneuver of units in relation to each other, the terrain, and the enemy in order to translate potential combat power into victorious battles and engagements. (FM 3-0)."


          The US military generally defines three levels of war; 1. the strategic, which includes both the National level and the Combat Command (theatre) level; 2. the operational level, which extends from the level of a joint task force including the combined forces of naval and air power with amphibious and ground operation to the maneuver brigade echelon; and 3. the tactical echelon that extends from the maneuver brigade to the lowest fighting elements including individual soldiers.


          Most people, including some people who are otherwise well-acquainted with military vocabulary, incorrectly use the words "strategy" and "tactics" more or less interchangably.


          Military tactics are at once both a science and an art; there are basic principles which -- if followed -- at least lend competency, 'battle drills' which try to promote automatic responses to given situations, and dozens of guides and instructions have been written over the centuries. For some, tactics are instinctive; sometimes they can be taught; at its heart, tactics is a shifting amalgalm of psychology, physics, and statistics.


          Some practices have not changed since the dawn of warfare: Ambushes, seeking and turning flanks, maintaining reconnaissance, creating and using obstacles and defences, ad infinitum. Using ground to best advantage has not changed much either; heights, rivers and swamps, passes and choke points, natural cover, all of these can be used in multiple ways.


          What does change constantly is the technological dimension, as well as the sociology of combatants. One might wish to reflect on the differences in the technology and society that produced such different types of soldier or warrior as the Roman Legionnary, Mongol Horse Archer, the Chinese Crossbowman, the British Redcoat, or an Air Cavalry trooper. Each, constrained by his weaponry, logistics and his social conditioning, would use a battlefield differently but would -- usually -- seek the same outcomes from their use of tactics.
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          Milk is an opaque white liquid produced by the mammary glands of female mammals (including monotremes). It provides the primary source of nutrition for newborn mammals before they are able to digest other types of food. The early lactation milk is known as colostrum, and carries the mother's antibodies to the baby. It can reduce the risk of many diseases in the baby. The exact components of raw milk varies by species, but it contains significant amounts of saturated fat, protein and calcium as well as vitamin C.


          


          Types of consumption


          There are two distinct types of milk consumption: a natural source of nutrition for all infant mammals; and a food product for humans of all ages derived from other animals.


          


          Nutrition for infant mammals
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              A goat kid feeding on its mother's milk.
            

          


          In almost all mammals, milk is fed to infants through breastfeeding, either directly or, for humans, by expressing the milk to be stored and consumed later. Some cultures, historically or currently, continue to use breast milk to feed their children until as old as seven years.


          


          Food product for humans


          In many cultures of the world, especially the Western world, humans continue to consume milk beyond infancy, using the milk of other animals (in particular, cows) as a food product. For millennia, cow milk has been processed into dairy products such as cream, butter, yogurt, ice cream, and especially the more durable and easily transportable product, cheese. Industrial science has brought us casein, whey protein, lactose, condensed milk, powdered milk, and many other food-additive and industrial products.


          
            
              	Top Ten Milk Consumers  2006 Per Capita Consumption
            


            
              	Country

              	Liters

              	Cheese (kg)

              	Butter(kg)
            


            
              	[image: Flag of Finland]Finland

              	183.9

              	19.1

              	5.3
            


            
              	[image: Flag of Sweden]Sweden

              	145.5

              	18.5

              	1.0
            


            
              	[image: Flag of Ireland]Ireland

              	129.8

              	10.5

              	2.9
            


            
              	[image: Flag of the Netherlands]Netherlands

              	122.9

              	20.4

              	3.3
            


            
              	[image: Flag of Norway]Norway

              	116.7

              	16.0

              	4.3
            


            
              	[image: Flag of Spain]Spain

              	119.1

              	9.6

              	1.0
            


            
              	[image: Flag of Switzerland]Switzerland

              	112.5

              	22.2

              	5.6
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	111.2

              	12.2

              	3.7
            


            
              	[image: Flag of Australia]Australia

              	106.3

              	11.7

              	3.7
            


            
              	[image: Flag of Canada]Canada

              	94.7

              	12.2

              	3.3
            


            
              	Source: Introduction to Dairy Science and Technology: Milk History, Consumption, Production, and Composition
            

          


          Humans are an exception in the natural world for consuming milk past infancy. Even those humans who drink milk after eating solid foods are uncommon within the whole of humanity. Most humans lose the ability to fully digest milk after childhood (that is, they become lactose intolerant). The sugar lactose is found only in milk, forsythia flowers, and a few tropical shrubs. The enzyme needed to digest lactose, lactase, reaches its highest levels in the small intestines after birth and then begins a slow decline unless milk is consumed regularly. On the other hand, those groups that do continue to tolerate milk often have exercised great creativity in using the milk of domesticated ungulates, not only of cows, but also sheep, goats, yaks, water buffalo, horses, and camels.


          The term milk is also used for whitish non-animal substitutes such as soy milk, rice milk, almond milk, and coconut milk. Even the regurgitated substance secreted by glands in the mucosa of their upper digestive tract which pigeons feed their young is called crop milk though it bears little resemblance to mammalian milk.


          


          History
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          Milking has its advent in the very evolution of placental mammals. While the exact time of its appearance is not known, the immediate ancestors of modern mammals were much like monotremes, including the platypus. Such animals today produce a milk-like substance from glands on the surface of their skin, but without the nipple, for their offspring to drink after hatching from their eggs. Likewise, marsupials, the closest cousin to placental mammals, produce a milk-like substance from a teat-like organ in their pouches. The earliest immediate ancestor of placental mammals known seems to be eomaia, a small creature superficially resembling rodents, that is thought to have lived 125 million years ago, during the Cretaceous era. It almost certainly produced what would be considered milk, in the same way as modern placental mammals.


          Animal milk is first known to have been used as human food at the beginning of animal domestication. Cow milk was first used as human food in the Middle East. Goats and sheep were domesticated in the Middle East between 9000 and 8000 BC. Goats and sheep are ruminants: mammals adapted to survive on a diet of dry grass, a food source otherwise useless to humans, and one that is easily stockpiled. The animals were probably first kept for meat and hides, but dairying proved to be a more efficient way of turning uncultivated grasslands into sustenance: the food value of an animal killed for meat can be matched by perhaps one year's worth of milk from the same animal, which will keep producing milk  in convenient daily portions  for years.


          Around 7000 BC, cattle were being herded in parts of Turkey. There is evidence from DNA extraction of skeletons from the Neolithic period that people in the northern Europe could not consume milk as they were missing the necessary genes to process lactose. Scientists claim it is more likely that the genetic mutation allowing the digestion of milk arose at some point after dairy farming began. The use of cheese and butter spread in Europe, parts of Asia and parts of Africa. Domestic cows, which previously existed throughout much of Eurasia, were then introduced to the colonies of Europe during the Age of exploration.


          Milk was first delivered in bottles on January 11, 1878. The day is now remembered as Milk Day and is celebrated annually. The town of Harvard, Illinois also celebrates milk in the summer with a festival known as Milk Days. Theirs is a different tradition meant to celebrate dairy farmers in the "Milk Capital of the World."


          


          Modern production


          
            
              	Top Ten Milk Producers  2005

              (1000 tonnes)
            


            
              	[image: Flag of India]India

              	91,940
            


            
              	[image: Flag of the United States]United States

              	80,264
            


            
              	[image: Flag of the People's Republic of China]China

              	32,179
            


            
              	[image: Flag of Russia]Russia

              	31,144
            


            
              	[image: Flag of Pakistan]Pakistan

              	29,672
            


            
              	[image: Flag of Germany]Germany

              	28,487
            


            
              	[image: Flag of France]France

              	26,133
            


            
              	[image: Flag of Brazil]Brazil

              	23,455
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	14,577
            


            
              	[image: Flag of New Zealand]New Zealand

              	14,500
            


            
              	World Total

              	372,353
            


            
              	Source: UN Food & Agriculture Organisation
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          In the Western world today, cow milk is produced on an industrial scale. It is by far the most commonly consumed form of milk in the western world. Commercial dairy farming using automated milking equipment produces the vast majority of milk in developed countries. Types of cattle such as the Holstein have been specially bred for increased milk production. According to McGee, 90% of the dairy cows in the United States and 85% in Great Britain are Holsteins (McGee 12). Other milk cows in the United States include Ayrshire, Brown Swiss, Guernsey, Jersey, and Milking Shorthorn. The largest producers of dairy products and milk today are India followed by the United States and China. In India, Amul, a cooperative owned jointly by 2.6 million small farmers was the engine behind the success of Operation Flood.


          


          Price


          It was reported in 2007 that with increased world-wide prosperity and the competition of biofuel production for feedstocks, both the demand for and the price of milk had substantially increased world wide. Particularly notable was the rapid increase of consumption of milk in China and the rise of the price of milk in the United States above the government subsidized price.


          



          


          Physical and chemical structure
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              Schematic of a micelle.
            

          


          Milk is an emulsion or colloid of butterfat globules within a water-based fluid. Each fat globule is surrounded by a membrane consisting of phospholipids and proteins; these emulsifiers keep the individual globules from joining together into noticeable grains of butterfat and also protect the globules from the fat-digesting activity of enzymes found in the fluid portion of the milk. In unhomogenized cow milk, the fat globules average about four micrometers across. The fat-soluble vitamins A, D, E, and K are found within the milkfat portion of the milk (McGee 18).


          The largest structures in the fluid portion of the milk are casein protein micelles: aggregates of several thousand protein molecules, bonded with the help of nanometer-scale particles of calcium phosphate. Each micelle is roughly spherical and about a tenth of a micrometer across. There are four different types of casein proteins, and collectively they make up around 80 percent of the protein in milk, by weight. Most of the casein proteins are bound into the micelles. There are several competing theories regarding the precise structure of the micelles, but they share one important feature: the outermost layer consists of strands of one type of protein, kappa-casein, reaching out from the body of the micelle into the surrounding fluid. These Kappa-casein molecules all have a negative electrical charge and therefore repel each other, keeping the micelles separated under normal conditions and in a stable colloidal suspension in the water-based surrounding fluid (McGee 1920).
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          Both the fat globules and the smaller casein micelles, which are just large enough to deflect light, contribute to the opaque white colour of milk. Skimmed milk, however, appears slightly blue because casein micelles scatter the shorter wavelengths (blue compared to red).


          The fat globules contain some yellow-orange carotene, enough in some breeds  Guernsey and Jersey cows, for instance  to impart a golden or "creamy" hue to a glass of milk. The riboflavin in the whey portion of milk has a greenish colour, which can sometimes be discerned in skim milk or whey products (McGee 17). Fat-free skim milk has only the casein micelles to scatter light, and they tend to scatter shorter-wavelength blue light more than they do red, giving skim milk a bluish tint.


          Milk contains dozens of other types of proteins besides the caseins. They are more water-soluble than the caseins and do not form larger structures. Because these proteins remain suspended in the whey left behind when the caseins coagulate into curds, they are collectively known as whey proteins. Whey proteins make up around twenty percent of the protein in milk, by weight. Lactoglobulin is the most common whey protein by a large margin (McGee 2021).


          The carbohydrate lactose gives milk its sweet taste and contributes about 40% of whole cow milk's calories. Lactose is a composite of two simple sugars, glucose and galactose. In nature, lactose is found only in milk and a small number of plants (McGee 17). Other components found in raw cow milk are living white blood cells. Mammary-gland cells, various bacteria, and a large number of active enzymes are some other components in milk (McGee 16).


          


          Processing


          


          In most Western countries, a centralised dairy facility processes milk and products obtained from milk ( dairy products), such as cream, butter, and cheese. In the United States, these dairies are usually local companies, while in the southern hemisphere facilities may be run by very large nationwide or trans-national corporations (such as Fonterra).


          


          Pasteurization


          Pasteurization is used to kill harmful microorganisms by heating the milk for a short time and then cooling it for storage and transportation. Pasteurized milk is still perishable and must be stored cold by both suppliers and consumers. Dairies print expiration dates on each container, after which stores will remove any unsold milk from their shelves. In many countries it is illegal to sell milk that is not pasteurized.


          Milk may also be further heated to extend its shelf life through ultra-high temperature treatment ( UHT), which allows it to be stored unrefrigerated, or an even longer lasting sterilization process.


          


          Creaming and homogenization
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              A milking machine in action.
            

          


          Upon standing for 12 to 24 hours, fresh milk has a tendency to separate into a high-fat cream layer on top of a larger, low-fat milk layer. The cream is often sold as a separate product with its own uses; today the separation of the cream from the milk is usually accomplished rapidly in centrifugal cream separators. The fat globules rise to the top of a container of milk because fat is less dense than water. The smaller the globules, the more other molecular-level forces prevent this from happening. In fact, the cream rises in cow milk much more quickly than a simple model would predict: rather than isolated globules, the fat in the milk tends to form into clusters containing about a million globules, held together by a number of minor whey proteins (McGee 19). These clusters rise faster than individual globules can. The fat globules in milk from goats, sheep, and water buffalo do not form clusters so readily and are smaller to begin with; cream is very slow to separate from these milks (McGee 19). Milk is often homogenized, a treatment which prevents a cream layer from separating out of the milk. The milk is pumped at high pressures through very narrow tubes, breaking up the fat globules through turbulence and cavitation. A greater number of smaller particles possess more total surface area than a smaller number of larger ones, and the original fat globule membranes cannot completely cover them. Casein micelles are attracted to the newly-exposed fat surfaces; nearly one-third of the micelles in the milk end up participating in this new membrane structure. The casein weighs down the globules and interferes with the clustering that accelerated separation. The exposed fat globules are briefly vulnerable to certain enzymes present in milk, which could break down the fats and produce rancid flavors. To prevent this, the enzymes are inactivated by pasteurizing the milk immediately before or during homogenization. Homogenized milk tastes blander but feels creamier in the mouth than unhomogenized; it is whiter and more resistant to developing off flavours (McGee 23). Creamline, or cream-top, milk is unhomogenized; it may or may not have been pasteurized. Unlike pasteurization, homogenization confers no health or safety benefits to the milk, only the convenience of not needing to shake the bottle oneself.


          


          Nutrition and health


          The composition of milk differs widely between species. Factors such as the type of protein; the proportion of protein, fat, and sugar; the levels of various vitamins and minerals; and the size of the butterfat globules and the strength of the curd are among those than can vary. For example:


          
            	Human milk contains, on average, 1.1% protein, 4.2% fat, 7.0% lactose (a sugar), and supplies 72 kcal of energy per 100 grams.


            	Cow milk contains, on average, 3.4% protein, 3.6% fat, and 4.6% lactose, 0.7% minerals and supplies 66 kcal of energy per 100 grams. See also Nutritional benefits further on.

          


          Aquatic mammals, such as seals and whales, produce milk that is very rich in fats and other solid nutrients when compared with land mammals' milk.


          


          Nutritional value


          
            
              	Cow milk (whole)

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 60 kcal  250 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	5.2 g
                  


                  
                    	- Sugars 5.2 g
                  


                  
                    	 - Lactose 5.2 g 
                  


                  
                    	Fat

                    	3.25 g
                  


                  
                    	- saturated 1.9 g
                  


                  
                    	- monounsaturated 0.8 g 
                  


                  
                    	- polyunsaturated 0.2 g 
                  


                  
                    	Protein

                    	3.2 g
                  


                  
                    	Water

                    	88 g
                  


                  
                    	Vitamin A equiv. 28 g

                    	3%
                  


                  
                    	Thiamin (Vit. B1) 0.04 mg 

                    	3%
                  


                  
                    	Riboflavin (Vit. B2) 0.18 mg 

                    	12%
                  


                  
                    	Vitamin B12 0.44 g 

                    	18%
                  


                  
                    	Vitamin D 40 IU

                    	20%
                  


                  
                    	Calcium 113 mg

                    	11%
                  


                  
                    	Magnesium 10 mg

                    	3%
                  


                  
                    	Potassium 143 mg 

                    	3%
                  

                

              
            


            
              	100 ml corresponds to 103 g.

              Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Processed milk began containing differing amounts of fat during the 1950s. A serving (1 cup or 250 ml) of 2%-fat milk contains 285 mg of calcium, which represents 22% to 29% of the daily recommended intake (DRI) of calcium for an adult. Depending on the age, 8 grams of protein, and a number of other nutrients (either naturally or through fortification):


          
            	Biotin and pantothenic acid are B vitamins important for energy production.


            	Iodine is a mineral essential for thyroid function.


            	Potassium and magnesium are for cardiovascular health.


            	Selenium is a cancer-preventive trace mineral.


            	Thiamine is a B-vitamin important for cognitive function, especially memory.


            	Vitamin A is critical for immune function.


            	Vitamin B12 and riboflavin are necessary for cardiovascular health and energy production.


            	Vitamins D and K are essential for bone health.

          


          The amount of calcium from milk that is absorbed by the human body is disputed. Calcium from dairy products has a greater bioavailability than calcium from certain vegetables, such a spinach, that contain high levels of calcium- chelating agents, but a similar or lesser bioavailability than calcium from low-oxalate vegetables such as kale, broccoli, or other vegetables in the Brassica genus.


          


          Medical research


          Studies show possible links between low-fat milk consumption and reduced risk of arterial hypertension, coronary heart disease, colorectal cancer and obesity. Overweight individuals who drink milk may benefit from decreased risk of insulin resistance and type 2 diabetes. One study has shown that for women desiring to have a child, those who consume full fat dairy products may actually slightly increase their fertility, while those consuming low fat dairy products may slightly reduce their fertility due to interference with ovulation. However, studies in this area are still inconsistent. Milk is a source of Conjugated linoleic acid, a fatty acid that inhibits several types of cancer in mice. CLA has been shown to kill human skin cancer, colorectal cancer and breast cancer cells in vitro studies, and may help lower cholesterol and prevent atherosclerosis; CLA is present only in milk from grass-fed cows.


          Other studies suggest that milk consumption may increase the risk of suffering from certain health problems. Milk contains casein, a substance that breaks down in the human stomach to produce casomorphin, an opioid peptide. In the early 1990s it was hypothesized that casomorphin can cause or aggravate autism, and casein-free diets are widely promoted. Studies supporting these claims have had significant flaws, and the data are inadequate to guide autism treatment recommendations. Cow milk allergy (CMA) is as an immunologically mediated adverse reaction to one or more cow milk proteins. Rarely is it severe enough to cause death. Studies described in the book The China Study note a correlation between casein intake and the promotion of cancer cell growth when exposed to carcinogens. However other studies have shown whey protein offers a protective effect against colon cancer.


          A study demonstrated that men, and to some degree women, who drink a large amount of milk and consume dairy products were at a slightly increased risk of developing Parkinson's disease. The reason behind this is not fully understood, and it also remains unclear why there is less of a risk for women. Several sources suggest a correlation between high calcium intake (2000 mg per day, or twice the US recommended daily allowance, equivalent to six or more glasses of milk per day) and prostate cancer. A large study specifically implicates dairy. A review published by the World Cancer Research Fund and the American Institute for Cancer Research states that at least eleven human population studies have linked excessive dairy product consumption and prostate cancer, however randomized clinical trial data with appropriate controls only exists for calcium, not dairy produce, where there was no correlation. Medical studies have also shown a possible link between milk consumption and the exacerbation of diseases such as Crohns Disease, Hirschsprung's diseasemimicking symptoms in babies with existing cow milk allergies, severe gastroesophageal reflux disease in infants and children hypersenstitive to milk, and the aggravation of Behet's disease.


          Since November 1993, with FDA approval, Monsanto has been selling recombinant bovine somatotropin (rbST)--or rBGH--to dairy farmers. Additional bovine growth hormone is administered to cattle in order to increase their milk production, though the hormone also naturally fosters liver production of insulin-like growth factor 1 (IGF1). The deposit thereof in the milk of rBGH-affected cattle has been the source of concern; however, all milk contains IGF1 since all milking cows produce bovine growth hormone naturally. The IGF1 in milk from rBGH-affected cattle does not vary from the range normally found in a non-supplemented cow. Elevated levels of IGF1 in human blood has been linked to increased rates of breast, colon, and prostate cancer by stimulating their growth, though this has not been linked to milk consumption. The EU has recommended against Monsanto milk. In addition, the cows receiving rBGH supplements may more frequently contract an udder infection known as mastitis. Milk from rBGH-affected cattle is banned in Canada, Australia, New Zealand, and Japan due to the mastitis problems. On June 9, 2006 the largest milk processor in the world and the two largest supermarkets in the United States-- Dean Foods, Wal-Mart, and Kroger--announced that they are "on a nationwide search for rBGH-free milk." No study has indicated that consumption of rBST-produced milk increases IGF1 levels, nor has any study demonstrated an increased risk of any disease between those consuming rBST and non-rBST produced milk. In 1994, the FDA stated that no significant difference has been shown between milk derived from rBST-treated and non-rBST-treated cows, and that no test exists which can differentiate between milk from rBST-treated and non-rBST treated cows.


          Milk may contain varying levels of white blood cells depending upon the health of the source animals, according to guidelines set up by the Food and Drug Administration and statistics reported by the dairy industry. Although not considered a human health issue by most authorities, elevated white blood cell levels indicate an immune response by cattle, due in part to mastitis. There are concerns regarding the transmission of bovine paratubeculosis through somatic cells to humans, but the evidence is largely inconclusive.


          


          Lactose intolerance


          Lactose, the disaccharide sugar component of all milk must be cleaved in the small intestine by the enzyme lactase in order for its constituents ( galactose and glucose) to be absorbed. The production of this enzyme declines significantly after weaning in all mammals including humans(except for most northern westerners and a few other ethnic groups, lactase decline occurs after weaning, sometime between the ages of two and five). Once lactase levels have decreased sufficiently, consumption of small amounts of lactose can cause diarrhea, intestinal gas, cramps and bloating, as the undigested lactose travels through the gastrointestinal tract and serves as nourishment for intestinal microflora who excrete gas.


          


          Varieties and brands


          Milk products are sold in a number of varieties based on types/degrees of


          
            	age (e.g., cheddar),


            	additives (e.g., vitamins),


            	coagulation (e.g., cottage cheese),


            	farming method (e.g., organic, grass-fed).


            	fat content (e.g., half and half),


            	fermentation (e.g., buttermilk),


            	flavoring (e.g., chocolate),


            	homogenization (e.g., raw milk),


            	mammal (e.g., cow, goat, sheep),


            	packaging (e.g., bottle),


            	sterilization (e.g., pasteurization),


            	water content (e.g., dry milk),

          


          Organic Milk (in the United States) or Bio-Milk & Biologique Milk (in Europe) is milk produced without the use of chemical herbicides or pesticides, and generally with more natural fertilizers and higher standards for the animals, and is now easy to find on the shelves in many areas. Demeter certified milk is produced with biodynamic agriculture methods and is similar in standards to organic milk and biological milk, with a few special farm procedures added that are biodynamic-specific.


          Cow milk is generally available in several varieties according to approximate butterfat content. See fat content of milk.


          


          Additives and flavoring


          In countries where the cattle (and often the people) live indoors, commercially sold milk commonly has vitamin D added to it to make up for lack of exposure to UVB radiation.


          Reduced fat milks often have added vitamin A to compensate for the loss of the vitamin during fat removal; in the United States this results in reduced fat milks having a higher vitamin A content than whole milk.


          To aid digestion in those with lactose intolerance, milk is available in some areas with added bacterial cultures such as Lactobacillus acidophilus (" acidophilus milk") and bifidobacteria (" a/B milk"). Another milk with Lactococcus lactis bacteria cultures (" cultured buttermilk") is often used in cooking to replace the traditional use of naturally soured milk, which has become rare due to the ubiquity of pasteurization which kills the naturally occurring lactococcus bacteria.


          Milk often has flavoring added to it for better taste or as a means of improving sales. Chocolate flavored milk has been sold for many years and has been followed more recently by such other flavours as strawberry and banana.


          South Australia has the highest consumption of flavored milk per person in the world, where Farmers Union Iced Coffee outsells Coca-Cola, a success shared only by Inca Kola in Peru and Irn-Bru in Scotland.


          Switzerland has a soft drink based on milk that tastes and looks much like SevenUp. This popular "milk-cola", named Rivella, is in fact the national soft drink and even comes complete in low calorie & low sugar varieties. In spite of what might be expected, it does not taste like milk.


          


          Distribution


          Because milk spoils so easily, it should, ideally, be distributed as quickly as possible. In many countries milk used to be delivered to households daily, but economic pressure has made milk delivery much less popular, and in many areas daily delivery is no longer available. People buy it chilled at grocery or convenience stores or similar retail outlets. Prior to the widespread use of plastics, milk was sold in wax-coated paper containers; prior to that milk was often distributed to consumers in glass bottles; and before glass bottles, in bulk that was ladled into the customer's container.
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              Glass milk bottles used for home delivery service
            

          


          In the UK, milk can be delivered daily by a milkman who travels his local milk round (route) using a battery-powered milk float during the early hours. Milk is delivered in 1 pint glass bottles with aluminium foil tops. Silver top denotes full cream unhomogenized; red top full cream homogenized; red/silver top semi-skimmed; blue/silver check top skimmed; and gold top channel island.


          Empty bottles are rinsed before being left outside for the milkman to collect and take back to the dairy for washing and reuse. Currently many milkmen operate franchises as opposed to being employed by the dairy and payment is made at regular intervals, by leaving a check; by cash collection; or direct debit.


          Although there was a steep decline in doorstep delivery sales throughout the 1990s, the service is still prominent, as dairies have diversified and the service is becoming more popular again. The doorstep delivery of milk is seen as part of the UK's heritage, and is relied upon by people up and down the country.


          In New Zealand, milk is no longer distributed in glass bottles. In rural India, milk is delivered daily by a local milkman carrying bulk quantities in a metal container, usually on a bicycle; and in other parts of metropolitan India, milk is usually bought or delivered in a plastic bags or cartons via-shops or supermarkets.


          In the United States bottles were replaced with milk cartons, which are tall paper boxes with a square cross-section and a peaked top that can be folded outward upon opening to form a spout. Now milk is increasingly sold in plastic bottles. First the gallon and half-gallon sizes were sold in plastic jugs while the smaller sizes were sold in milk cartons. Recently milk has been sold in smaller resealable bottles made to fit in automobile cup holders.
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              Dry skim milk
            

          


          The half-pint milk carton is the traditional unit as a component of school lunches. In the U.S., pictures of missing children were printed on the larger milk cartons as a public service until it was determined that this was disturbing to children.
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              A brick of French UHT milk
            

          


          Milk preserved by the UHT process is sold in cartons often called a brick that lack the peak of the traditional milk carton. Milk preserved in this fashion does not need to be refrigerated before opening and has a longer shelf life than milk in ordinary packaging. It is more typically sold unrefrigerated on the shelves in Europe than in America.


          Glass milk containers are now rare. Most people purchase milk in bags, plastic jugs or waxed-paper cartons. Ultraviolet (UV) light from fluorescent lighting can alter the flavor of milk, so many companies that once distributed milk in transparent or highly translucent containers are now using thicker materials that block the UV light. Many people feel that such "UV protected" milk tastes better.


          Milk comes in a variety of containers with local variants:


          
            	Australia and New Zealand: Distributed in a variety of sizes, most commonly in aseptic cartons for up to 1 litres, and plastic screw-top bottles beyond that with the following volumes; 1.1L, 2L, and 3L. 1 litre Bags are starting to appear in supermarkets, but have not yet proved popular. Most UHT-milk is packed in 1 or 2 litre paper containers with a sealed plastic spout.


            	Brazil: Used to be sold in cooled 1 litre bags, just like in South Africa. Nowadays the most common form is 1 litre aseptic cartons containing UHT skimmed, semi-skimmed or whole milk, although the plastic bags are still in use.


            	Canada: 1.33 litre plastic bags (sold as 4 litres in 3 bags) are widely available in some areas (especially Ontario and Qubec), although the 4 litre plastic jug has supplanted them in western Canada. Other common packaging sizes are 2 litre, 1 litre, 500 millilitre, and 250 millilitre cartons, as well as 4 litre, 1 litre, 250 mL aseptic cartons and 500 millilitre plastic jugs.


            	China: Sweetened milk is a drink popular with students of all ages and is often sold in small plastic bags complete with straw. Adults not wishing to drink at a banquet often drink milk served from cartons or milk tea.


            	Parts of Europe: Sizes of 500 millilitres, 1 litre (the most common), 2 litres and 3 litres are commonplace.


            	Hong Kong - milk is sold in glass bottles (220 mL), cartons (236 mL and 1L), plastic jugs (2 litres) and aseptic cartons (250 mL).


            	India: Commonly sold in 500 mL plastic bags. It is still customary to serve the milk boiled, despite pasteurization. Milk is often buffalo milk. Flavored milk is sold in most convenience stores in waxed cardboard containers. Convenience stores also sell many varieties of milk (such as flavored and ultra-pasteurized) in different sizes, usually in aseptic cartons.


            	Indonesia: Usually sold in 1 litre cartons, but smaller, snack-sized cartons are available.


            	Israel: Non-UHT milk is most commonly sold in 1 litre waxed cardboard boxes and 1 litre plastic bags. It may also be found in 0.5L and 2L waxed cardboard boxes, 2L plastic jugs and 1L plastic bottles. UHT milk is available in 1 litre (and less commonly also in 0.25L) carton "bricks".


            	Japan: Commonly sold in 1 litre waxed cardboard boxes. In most city centers there is also home delivery of milk in glass jugs. As seen in China, sweetened and flavored milk drinks are very popular to see in vending machines.


            	South Africa: Commonly sold in 1 litre bags. The bag is then placed in a plastic jug and the corner cut off before the milk is poured.


            	South Korea: sold in cartons (180mL, 200mL, 500mL 900mL, 1L, 1.8L, 2.3L), plastic jugs (100Ml and 1.8L), aseptic cartons (180mL and 200mL) and plastic bags (100mL).


            	Poland: UHT milk is mostly sold in aseptic cartons (500mL, 1L, 2L), and non-UHT in 1L plastic bags or plastic bottles. Milk, UHT is commonly boiled, despite being pasteurized.


            	Turkey: Commonly sold in 500 mL or 1L cartons or special plastic bottles. UHT milk is more popular. Milkmen also serve in smaller towns and villages.


            	United Kingdom: Most stores still stock Imperial sizes: 1 pint (568 mL), 2 pints (1.136 L), 4 pints (2.273 L), 6 pints (3.408 L) or a combination including both metric and imperial sizes. Glass milk bottles delivered to the doorstep by the milkman are typically pint-sized and are returned empty by the householder for repeated reuse. Milk is also sold at supermarkets in either aseptic cartons or HDPE bottles. Milk can still be legally sold by the Imperial pint in reusable bottles in the UK under EU regulations (a distinction only shared with beer and cider), whilst a growing number of manufacturers such as Northern Foods now sell milk in 1 and 2 litre bottles.


            	United States: Commonly sold in gallon, half-gallon and quart containers ( U.S. customary units) of rigid plastic or, occasionally for sizes less than a gallon, waxed cardboard, although bottles made of opaque PET are starting to become more commonplace in all smaller sizes. The US single-serving size is usually the half-pint (about 240 ml). Occasionally dairies will deliver milk straight to customers in coolers filled with glass bottles (usually half-gallon). Some convenience store chains in the United States (such as Kwik Trip in the Midwest) sell milk in 1/2 gallon bags.


            	Uruguay: Commonly sold in 1 litre bags. The bag is then placed in a plastic jug and the corner cut off before the milk is poured.

          


          Practically everywhere, condensed milk and evaporated milk is distributed in metal cans, 250 and 125 ml paper containers and 100 and 200 mL squeeze tubes, and powdered milk (skim and whole) is distributed in boxes or bags.
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              Brazilian Yakult, an example of the use of milk.
            

          


          


          Spoilage and fermented milk products


          When raw milk is left standing for a while, it turns " sour". This is the result of fermentation, where lactic acid bacteria ferment the lactose inside the milk into lactic acid. Prolonged fermentation may render the milk unpleasant to consume. This fermentation process is exploited by the introduction of bacterial cultures (e.g. Lactobacilli sp., Streptococcus sp., Leuconostoc sp., etc) to produce a variety of fermented milk products. The reduced pH from lactic acid accumulation denatures proteins and caused the milk to undergo a variety of different transformations in appearance and texture, ranging from an aggregate to smooth consistency. Some of these products include sour cream, yoghurt, cheese, buttermilk, viili, kefir and kumis. See Dairy product for more information.


          Pasteurization of cow milk initially destroys any potential pathogens and increases the shelf-life , but eventually results in spoilage that makes it unsuitable for consumption. This causes it to assume an unpleasant odour, and the milk is deemed non-consumable due to unpleasant taste and an increased risk of food poisoning. In raw milk, the presence of lactic acid-producing bacteria, under suitable conditions, ferments the lactose present to lactic acid. The increasing acidity in turn prevents the growth of other organisms, or slows their growth significantly. During pasteurization however, these lactic acid bacteria are mostly destroyed.


          In order to prevent spoilage, milk can be kept refrigerated and stored between 1 and 4 degrees Celsius in bulk tanks. Most milk is pasteurized by heating briefly and then refrigerated to allow transport from factory farms to local markets. The spoilage of milk can be forestalled by using ultra-high temperature ( UHT) treatment; milk so treated can be stored unrefrigerated for several months until opened. Sterilized milk, which is heated for a much longer period of time, will last even longer, but also loses more nutrients and assume a different taste. Condensed milk, made by removing most of the water, can be stored in cans for many years, unrefrigerated, as can evaporated milk. The most durable form of milk is milk powder, which is produced from milk by removing almost all water. The moisture content is usually less than five percent in both drum and spray dried milk powder.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Milk"
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              A strawberry milkshake
            

          


          
            
              	Milkshake (American/fast food)

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 140 kcal  580 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	1827 g
                  


                  
                    	- Sugars 1827 g
                  


                  
                    	Fat

                    	39 g
                  


                  
                    	- saturated 25 g
                  


                  
                    	- monounsaturated 13 g 
                  


                  
                    	- polyunsaturated 01 g 
                  


                  
                    	Protein

                    	3.5 g
                  


                  
                    	Pantothenic acid (B5) 0.5 mg

                    	10%
                  


                  
                    	Calcium 130 mg

                    	13%
                  

                

              
            


            
              	100 g corresponds to 95 ml.

              Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          A milkshake is:


          
            	in the United Kingdom and the New England region of the United States, a beverage which is made from milk and flavourings.


            	in Canada and most regions of the United States, a beverage which is made from milk, ice cream, and other flavourings such as fruit and chocolate sauce. This usage is also common in the United Kingdom, alongside the above.

          


          A milkshake made with ice cream, as in North America, is also known as: a thick milkshake in the United Kingdom, a frappe (pronounced "frap") in parts of New England and Canada, and a cabinet in Rhode Island .


          Throughout the United States, especially in fast food and casual dining restaurants, a milkshake may be referred to simply as a shake. When an ice cream milkshake is made with malted milk, it is generally called a "malt" or a "malted."


          A milkshake is usually prepared in some sort of blender rather than being simply stirred. There are machines which are specifically designed for the blending of milk shakes. Often, these machines mix ingredients and insert air into the milkshake mix, causing the consistency to become smooth and the shake to thicken up as it is blended. Some outlets use machines where milk and mix are frozen and mixed together inside a container within the machine, while others prepare and mix the shake "by hand" within a special stainless steel cup, often called a malt cup or mixing can.


          The most common flavours of milkshake are vanilla, chocolate, and strawberry, though other ingredients such as bananas or Oreos may be used. In Rhode Island and Southeastern Massachusetts (Fall River and New Bedford areas) coffee syrup is used as a flavouring with coffee flavoured ice cream to make the local "coffee frappe" or "coffee cabinet" favorite. A common additive is malted milk, which makes a malted milkshake. Fast food restaurants and soda fountains often sell milkshakes. Some milkshake recipes call for ice cream in the flavour of the milkshake, while others call for vanilla ice cream plus a flavour additive, such as a syrup or fruit. These different methodologies often result in a surprisingly large difference in taste, and many people have a distinct preference for one method over the other. Recipes which rely heavily on fresh fruit and are made without ice cream are called smoothies.


          Milkshakes can be made from ordinary milk mixed with powder or concentrate although these drinks would simply be considered " flavoured milks" in most places. Common brands include Nesquik, Crusha and Dinkum for the mobile vendor market in the UK. Bottled milkshake is also common, commonly being sold in 330ml, 500ml or 1 litre bottles. Milk Chug, Gulp!, FRijj, Yazoo, Big M, and Mars are well known brands of bottled milkshake.


          Milkshakes are particularly popular in Latin America, where they are called batido.


          


          History


          
            [image: A chocolate Milkshake]

            
              A chocolate Milkshake
            

          


          A printed reference, from 1885, to a "milkshake" containing some whisky is the first known use of the term . The malted milkshake includes a malted milk powder (containing dried milk, malted barley and wheat flour) which was invented in 1897 by William Horlick, but added to milkshakes for the first time by Ivar Coulson in 1922. The drink was designed as a restorative for invalids and children. Original versions of the drinks were more of an egg nog version than modern versions. Milkshakes began to take their modern form after the invention of the electric blender or drink mixer by Steven Poplawski in 1922 ].
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              Milky Way Galaxy
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              Infrared image of the core of the Milky Way galaxy
            


            
              	Observation data
            


            
              	Type

              	SBbc ( barred spiral galaxy)
            


            
              	Diameter

              	100,000 light years
            


            
              	Thickness

              	12,000 light years (gas)

              1,000 light years (stars)
            


            
              	Number of stars

              	200 to 400 billion
            


            
              	Oldest star

              	13.2 billion years
            


            
              	Mass

              	5.81011 M☉
            


            
              	Sun's distance to galactic centre

              	26,000  1400 light-years
            


            
              	Sun's galactic rotation period

              	220 million years (negative rotation)
            


            
              	Spiral pattern rotation period

              	50 million years
            


            
              	Bar pattern rotation period

              	15 to 18 million years
            


            
              	Speed relative to CMB rest frame

              	552 km/s
            


            
              	See also: Galaxy, List of galaxies
            


            
              	
            

          


          The Milky Way (a translation of the Latin Via Lactea, in turn derived from the Greek ί (Galaxias) sometimes referred to simply as " the Galaxy"), is a barred spiral galaxy that is part of the Local Group of galaxies. Although the Milky Way is one of billions of galaxies in the observable universe, the Galaxy has special significance to humanity as it is the home galaxy of the Solar System. The plane of the Milky Way galaxy is visible from Earth as a band of light in the night sky, and it is the appearance of this band of light which has inspired the name for our galaxy.


          Some sources hold that, strictly speaking, the term Milky Way should refer exclusively to the observation of the band of light, while the full name Milky Way Galaxy, or alternatively the Galaxy should be used to describe our galaxy as an astrophysical whole. It is unclear how widespread the usage of this convention is, however, and the term Milky Way is routinely used in either context.


          


          View from Earth


          The Milky Way galaxy, as viewed from the Earth, itself situated on one of the spiral arms of the galaxy (see Sun's location), appears as a hazy band of white light in the night sky arching across the entire celestial sphere originating from stars and other material which lie within the galactic plane. The plane of the Milky Way is inclined by about 60 to the ecliptic (the plane of the earth's orbit), with the North Galactic Pole situated at right ascension 12h49m, declination +27.4 ( B1950) near beta Comae Berenices. The South Galactic Pole is near alpha Sculptoris.


          The centre of the galaxy is in the direction of Sagittarius, and the Milky Way then "passes" (going westward) through Scorpius, Ara, Norma, Triangulum Australe, Circinus, Centaurus, Musca, Crux, Carina, Vela, Puppis, Canis Major, Monoceros, Orion & Gemini, Taurus, Auriga, Perseus, Andromeda, Cassiopeia, Cepheus & Lacerta, Cygnus, Vulpecula, Sagitta, Aquila, Ophiuchus, Scutum, and back to Sagittarius.


          The Milky Way looks brightest in the direction of the constellation of Sagittarius, toward the galactic centre. Relative to the celestial equator, it passes as far north as the constellation of Cassiopeia and as far south as the constellation of Crux, indicating the high inclination of Earth's equatorial plane and the plane of the ecliptic relative to the galactic plane. The fact that the Milky Way divides the night sky into two roughly equal hemispheres indicates that our Solar System lies close to the galactic plane. The Milky Way has a relatively low surface brightness, making it difficult to see from any urban or suburban location suffering from light pollution.


          


          Size


          The stellar disk of the Milky Way galaxy is approximately 100,000 light years in diameter, and is believed to be, on average, about 1,000 light years thick. It is estimated to contain at least 200 billion stars and possibly up to 400 billion stars, the exact figure depending on the number of very low-mass stars, which is highly uncertain. Extending beyond the stellar disk is a much thicker disk of gas. Recent observations indicate that the gaseous disk of the Milky Way has a thickness of around 12,000 light years - twice the previously accepted value. As a guide to the relative physical scale of the Milky Way, if it were reduced to 130 km (80 mi) in diameter, the Solar System would be a mere 2 mm (0.08 inches) in width.


          The Galactic Halo extends outward, but is limited in size by the orbits of the two Milky Way satellites, the Large and the Small Magellanic Clouds, whose perigalacticon is at ~180,000 light-years.


          


          Age


          
            [image: A green and red Perseid meteor is striking the sky just below the Milky Way in August 2007.]

            
              A green and red Perseid meteor is striking the sky just below the Milky Way in August 2007.
            

          


          It is extremely difficult to define the age at which the Milky Way formed, but the age of the oldest star in the Galaxy yet discovered is estimated to be about 13.2 billion years, nearly as old as the Universe itself.


          This estimate is based on research by a team of astronomers in 2004 using the UV-Visual Echelle Spectrograph of the Very Large Telescope to measure, for the first time, the beryllium content of two stars in globular cluster NGC 6397. From this research, the elapsed time between the rise of the first generation of stars in the entire Galaxy and the first generation of stars in the cluster was deduced to be 200 million to 300 million years. By including the estimated age of the stars in the globular cluster (13.4  0.8 billion years), they estimated the age of the oldest stars in the Milky Way at 13.6  0.8 billion years. Based upon this emerging science, the Galactic thin disk is estimated to have been formed between 6.5 and 10.1 billion years ago.


          


          Composition and structure


          
            [image: Studies in 2008 have suggested that the Milky Way is a barred spiral galaxy. The authors suggest Messier 109 as one possible analog.]

            
              Studies in 2008 have suggested that the Milky Way is a barred spiral galaxy. The authors suggest Messier 109 as one possible analog.
            

          


          The Galaxy consists of a bar-shaped core region surrounded by a disk of gas, dust and stars forming four distinct arm structures spiralling outward in a logarithmic spiral shape (see Spiral arms). The mass distribution within the Galaxy closely resembles the Sbc Hubble classification, which is a spiral galaxy with relatively loosely-wound arms. Astronomers in the 1980s first began to suspect that the Milky Way is a barred spiral galaxy rather than an ordinary spiral galaxy and their suspicions were confirmed by the Spitzer Space Telescope observations in 2005 which showed the Galaxy's central bar to be larger than previously suspected. As of 2006, the Milky Way's mass is thought to be about 5.81011 solar masses (M☉) comprising 200 to 400 billion stars. Its integrated absolute visual magnitude has been estimated to be 20.9. Most of the mass of the Galaxy is thought to be dark matter, forming a dark matter halo of an estimated 6003000 billionM☉ which is spread out relatively evenly.


          


          Galactic centre


          
            [image: The galactic center in the direction of Sagittarius. The primary stars of Sagittarius are indicated in red.]

            
              The galactic centre in the direction of Sagittarius. The primary stars of Sagittarius are indicated in red.
            

          


          The galactic disc, which bulges outward at the galactic centre, has a diameter of between 70,000 and 100,000 light-years. The distance from the Sun to the galactic centre is now estimated at 26,000  1400 light-years, while older estimates could put the Sun as far as 35,000 light-years from the central bulge.


          The galactic centre harbors a compact object of very large mass (named Sagittarius A*), strongly suspected to be a supermassive black hole. Most galaxies are believed to have a supermassive black hole at their centre.


          The Galaxy's bar is thought to be about 27,000 light-years long, running through its center at a 44  10 degree angle to the line between the Sun and the centre of the Galaxy. It is composed primarily of red stars, believed to be ancient (see red dwarf, red giant). The bar is surrounded by a ring called the "5- kpc ring" that contains a large fraction of the molecular hydrogen present in the Galaxy, as well as most of the Milky Way's star formation activity. Viewed from the Andromeda Galaxy, it would be the brightest feature of our own galaxy.


          


          Spiral arms


          Each spiral arm describes a logarithmic spiral (as do the arms of all spiral galaxies) with a pitch of approximately 12 degrees. There are believed to be four major spiral arms which all start at the Galaxy's centre. These are named as follows, according to the image at left:


          
            [image: Observed and extrapolated structure of the spiral arms]

            
              Observed and extrapolated structure of the spiral arms
            

          


          
            
              	colour

              	arm(s)
            


            
              	cyan

              	3-k pc and Perseus Arm
            


            
              	purple

              	Norma and Cygnus Arm (Along with a newly discovered extension)
            


            
              	green

              	Scutum-Crux Arm
            


            
              	pink

              	Carina and Sagittarius Arm
            


            
              	There are at least two smaller arms or spurs, including:
            


            
              	orange

              	Orion Arm (which contains our own Solar System and Sun)
            

          


          Outside of the major spiral arms is the Outer Ring or Monoceros Ring, a ring of stars around the Milky Way proposed by astronomers Brian Yanny and Heidi Jo Newberg, which consists of gas and stars torn from other galaxies billions of years ago.


          As is typical for many galaxies, the distribution of mass in the Milky Way Galaxy is such that the orbital speed of most stars in the Galaxy does not depend strongly on its distance from the centre. Away from the central bulge or outer rim, the typical stellar velocity is between 210 and 240km/s. Hence the orbital period of the typical star is directly proportional only to the length of the path traveled. This is unlike the situation within the Solar System, where two-body gravitational dynamics dominate and different orbits are expected to have significantly different velocities associated with them. This difference is one of the major pieces of evidence for the existence of dark matter. Another interesting aspect is the so-called "wind-up problem" of the spiral arms. If one believes that the inner parts of the arms rotate faster than the outer part, then the Galaxy will wind up so much that the spiral structure will be thinned out. But this is not what is observed in spiral galaxies; instead, astronomers propose that the spiral arms form as a result of a matter-density wave emanating from the galactic centre. This can be likened to a moving traffic jam on a highway  the cars are all moving, but there is always a region of slow-moving cars. Thus this results in several spiral arms where there are a lot of stars and gas. This model also agrees with enhanced star formation in or near spiral arms; the compressional waves increase the density of molecular hydrogen and protostars form as a result.



          
            [image: Artist's conception of the spiral structure of the Milky Way with two major, stellar arms and a bar.]

            
              Artist's conception of the spiral structure of the Milky Way with two major, stellar arms and a bar.
            

          


          Observations presented in 2008 by Robert Benjamin of the University of Wisconsin-Whitewater suggest that the Milky Way possesses only two major stellar arms: the Perseus arm and the Scutum-Centaurus arm. The rest of the arms are minor or adjunct arms.


          


          Halo


          The galactic disk is surrounded by a spheroid halo of old stars and globular clusters, of which 90% lie within 100,000 light-years, suggesting a stellar halo diameter of 200,000 light-years. However, a few globular clusters have been found farther, such as PAL 4 and AM1 at more than 200,000 light-years away from the galactic centre. While the disk contains gas and dust which obscure the view in some wavelengths, the spheroid component does not. Active star formation takes place in the disk (especially in the spiral arms, which represent areas of high density), but not in the halo. Open clusters also occur primarily in the disk.


          Recent discoveries have added dimension to the knowledge of the Milky Way's structure. With the discovery that the disc of the Andromeda Galaxy (M31) extends much further than previously thought, the possibility of the disk of our own Galaxy extending further is apparent, and this is supported by evidence of the newly discovered Outer Arm extension of the Cygnus Arm. With the discovery of the Sagittarius Dwarf Elliptical Galaxy came the discovery of a ribbon of galactic debris as the polar orbit of Sagittarius and its interaction with the Milky Way tears it apart. Similarly, with the discovery of the Canis Major Dwarf Galaxy, it was found that a ring of galactic debris from its interaction with the Milky Way encircles the galactic disk.


          On January 9, 2006, Mario Juric and others of Princeton University announced that the Sloan Digital Sky Survey of the northern sky found a huge and diffuse structure (spread out across an area around 5,000 times the size of a full moon) within the Milky Way that does not seem to fit within current models. The collection of stars rises close to perpendicular to the plane of the spiral arms of the Galaxy. The proposed likely interpretation is that a dwarf galaxy is merging with the Milky Way. This galaxy is tentatively named the Virgo Stellar Stream and is found in the direction of Virgo about 30,000 light-years away.


          


          Sun's location


          The Sun (and therefore the Earth and Solar System) may be found close to the inner rim of the Galaxy's Orion Arm, in the Local Fluff or the Gould Belt, at a hypothesized distance of 7.620.32 kpc from the Galactic Centre. The distance between the local arm and the next arm out, the Perseus Arm, is about 6,500 light-years. The Sun, and thus the Solar System, is found in what scientists call the galactic habitable zone.


          The Apex of the Sun's Way, or the solar apex, is the direction that the Sun travels through space in the Milky Way. The general direction of the Sun's galactic motion is towards the star Vega near the constellation of Hercules, at an angle of roughly 60 sky degrees to the direction of the Galactic Centre. The Sun's orbit around the Galaxy is expected to be roughly elliptical with the addition of perturbations due to the galactic spiral arms and non-uniform mass distributions. In addition the Sun oscillates up and down relative to the galactic plane approximately 2.7 times per orbit. This is very similar to how a simple harmonic oscillator works with no drag force (damping) term. Due to the higher density of stars close to the galactic plane, these oscillations often coincide with mass extinction periods on Earth, presumably due to increased impact events.


          It takes the Solar System about 225250 million years to complete one orbit of the galaxy (a galactic year), so it is thought to have completed 2025 orbits during the lifetime of the Sun and 1/1250th of a revolution since the origin of humans. The orbital speed of the Solar System about the centre of the Galaxy is approximately 220 km/s. At this speed, it takes around 1400 years for the Solar System to travel a distance of 1 light-year, or 8 days to travel 1 AU.


          


          Environment


          
            [image: Broad infrared view of our Milky Way Galaxy from the Spitzer Space Telescope created from more than 800,000 frames. This is the most detailed infrared picture of our galaxy to date.]

            
              Broad infrared view of our Milky Way Galaxy from the Spitzer Space Telescope created from more than 800,000 frames. This is the most detailed infrared picture of our galaxy to date.
            

          


          The Milky Way and the Andromeda Galaxy are a binary system of giant spiral galaxies belonging to a group of 50 closely bound galaxies known as the Local Group, itself being part of the Virgo Supercluster.


          Two smaller galaxies and a number of dwarf galaxies in the Local Group orbit the Milky Way. The largest of these is the Large Magellanic Cloud with a diameter of 20,000 light-years. It has a close companion, the Small Magellanic Cloud. The Magellanic Stream is a peculiar streamer of neutral hydrogen gas connecting these two small galaxies. The stream is thought to have been dragged from the Magellanic Clouds in tidal interactions with the Galaxy. Some of the dwarf galaxies orbiting the Milky Way are Canis Major Dwarf (the closest), Sagittarius Dwarf Elliptical Galaxy, Ursa Minor Dwarf, Sculptor Dwarf, Sextans Dwarf, Fornax Dwarf, and Leo I Dwarf. The smallest Milky Way dwarf galaxies are only 500 light-years in diameter. These include Carina Dwarf, Draco Dwarf, and Leo II Dwarf. There may still be undetected dwarf galaxies, which are dynamically bound to the Milky Way. Observations through the zone of avoidance are frequently detecting new distant and nearby galaxies. Some galaxies consisting mostly of gas and dust may also have evaded detection so far.


          In January 2006, researchers reported that the heretofore unexplained warp in the disk of the Milky Way has now been mapped and found to be a ripple or vibration set up by the Large and Small Magellanic Clouds as they circle the Galaxy, causing vibrations at certain frequencies when they pass through its edges. Previously, these two galaxies, at around 2% of the mass of the Milky Way, were considered too small to influence the Milky Way. However, by taking into account dark matter, the movement of these two galaxies creates a wake that influences the larger Milky Way. Taking dark matter into account results in an approximately twenty-fold increase in mass for the Galaxy. This calculation is according to a computer model made by Martin Weinberg of the University of Massachusetts, Amherst. In this model, the dark matter is spreading out from the galactic disc with the known gas layer. As a result, the model predicts that the gravitational effect of the Magellanic Clouds is amplified as they pass through the Galaxy.


          Current measurements suggest the Andromeda Galaxy is approaching us at 100 to 140 kilometers per second. The Milky Way may collide with it in 3 to 4 billion years, depending on the importance of unknown lateral components to the galaxies' relative motion. If they collide, it is thought that the Sun and the other stars in the Milky Way will probably not collide with the stars of the Andromeda Galaxy, but that the two galaxies will merge to form a single elliptical galaxy over the course of about a billion years.


          


          Velocity


          In the general sense, the absolute velocity of any object through space is not a meaningful question according to Einstein's special theory of relativity, which declares that there is no "preferred" inertial frame of reference in space with which to compare the Galaxy's motion. (Motion must always be specified with respect to another object.)


          Astronomers believe the Milky Way is moving at approximately 600km per second relative to the observed locations of other nearby galaxies. Most recent estimates range from 130km/s to 1,000km/s. If the Galaxy is moving at 600km/s, Earth travels 51.84 million km per day, or more than 18.9 billion km per year, about 4.5 times its closest distance from Pluto. The Galaxy is thought to be moving towards the constellation Hydra, and may someday become a close-knit member of the Virgo cluster of galaxies.


          Another reference frame is provided by the cosmic microwave background (CMB). The Milky Way appears to be moving at around 552km/s with respect to the photons of the CMB. This motion is observed by satellites such as COBE and WMAP as a dipole contribution to the CMB, as photons in equilibrium in the CMB frame get blue-shifted in the direction of the motion and red-shifted in the opposite direction.


          


          History


          


          Etymology and beliefs


          
            [image: Jacopo Tintoretto's "The Origin of the Milky Way"]

            
              Jacopo Tintoretto's "The Origin of the Milky Way"
            

          


          There are many creation myths around the world which explain the origin of the Milky Way and give it its name. The English phrase is a translation from Greek ί, Galaxias, which is derived from the word for milk (ά, gala). This is also the origin of the word galaxy. In Greek myth, the Milky Way was caused by milk spilt by Hera when suckling Heracles.


          The term Milky Way first appeared in English literature in a poem by Chaucer.


          
            
              "See yonder, lo, the Galaxy

              Which men clepeth the Milky Wey,

              For hit is whyt."

            


            
              Geoffrey Chaucer,Geoffrey Chaucer The House of Fame, c. 1380.
            

          


          In a large area from Central Asia to Africa, the name for the Milky Way is related to the word for straw. It has been claimed that this was spread by Arabs who in turn borrowed the word from Armenian. In several Uralic, Turkic languages, Fenno-Ugric languages and in the Baltic languages the Milky Way is called the "Birds' Path". The Chinese name "Silver River" (銀河) is used throughout East Asia, including Korea and Japan. An alternative name for the Milky Way in ancient China, especially in poems, is "Heavenly River of Han"(天汉). In Japanese, "Silver River" (銀河 ginga) means galaxies in general and the Milky Way is called the "Silver River System" (銀河系 gingakei) or the "River of Heaven" (天の川 ama no kawa). In Swedish, it is called Vintergatan, or "Winter Street", because the stars in the belt were used to predict time of the approaching winter.


          


          Discovery


          
            [image: The shape of the Milky Way as deduced from star counts by William Herschel in 1785; the Solar System was assumed near center.]

            
              The shape of the Milky Way as deduced from star counts by William Herschel in 1785; the Solar System was assumed near centre.
            

          


          As Aristotle (384-322 BC) informs us in Meteorologica (DK 59 A80), the Greek philosophers Anaxagoras (ca. 500428 BC) and Democritus (450370 BC) proposed that the Milky Way might consist of distant stars. However, Aristotle himself believed the Milky Way to be caused by "the ignition of the fiery exhalation of some stars which were large, numerous and close together" and that the "ignition takes place in the upper part of the atmosphere, in the region of the world which is continuous with the heavenly motions." The Arabian astronomer, Alhazen (965-1037 AD), refuted this by making the first attempt at observing and measuring the Milky Way's parallax, and he thus "determined that because the Milky Way had no parallax, it was very remote from the earth and did not belong to the atmosphere."


          The Persian astronomer, Abū Rayhān al-Bīrūnī (973-1048), proposed the Milky Way galaxy to be a collection of countless nebulous stars. Avempace (d. 1138) proposed the Milky Way to be made up of many stars but appears to be a continuous image due to the effect of refraction in the Earth's atmosphere. Ibn Qayyim Al-Jawziyya (1292-1350) proposed the Milky Way galaxy to be "a myriad of tiny stars packed together in the sphere of the fixed stars" and that that these stars are larger than planets.


          Actual proof of the Milky Way consisting of many stars came in 1610 when Galileo Galilei used a telescope to study the Milky Way and discovered that it was composed of a huge number of faint stars. In a treatise in 1755, Immanuel Kant, drawing on earlier work by Thomas Wright, speculated (correctly) that the Milky Way might be a rotating body of a huge number of stars, held together by gravitational forces akin to the Solar System but on much larger scales. The resulting disk of stars would be seen as a band on the sky from our perspective inside the disk. Kant also conjectured that some of the nebulae visible in the night sky might be separate "galaxies" themselves, similar to our own.


          The first attempt to describe the shape of the Milky Way and the position of the Sun within it was carried out by William Herschel in 1785 by carefully counting the number of stars in different regions of the sky. He produced a diagram of the shape of the Galaxy with the Solar System close to the centre.


          
            [image: Photograph of the "Great Andromeda Nebula" from 1899, later identified as the Andromeda Galaxy]

            
              Photograph of the "Great Andromeda Nebula" from 1899, later identified as the Andromeda Galaxy
            

          


          In 1845, Lord Rosse constructed a new telescope and was able to distinguish between elliptical and spiral-shaped nebulae. He also managed to make out individual point sources in some of these nebulae, lending credence to Kant's earlier conjecture.


          In 1917, Heber Curtis had observed the nova S Andromedae within the "Great Andromeda Nebula" ( Messier object M31). Searching the photographic record, he found 11 more novae. Curtis noticed that these novae were, on average, 10 magnitudes fainter than those that occurred within our galaxy. As a result he was able to come up with a distance estimate of 150,000 parsecs. He became a proponent of the "island universes" hypothesis, which held that the spiral nebulae were actually independent galaxies. In 1920 the Great Debate took place between Harlow Shapley and Heber Curtis, concerning the nature of the Milky Way, spiral nebulae, and the dimensions of the universe. To support his claim that the Great Andromeda Nebula was an external galaxy, Curtis noted the appearance of dark lanes resembling the dust clouds in the Milky Way, as well as the significant Doppler shift.


          The matter was conclusively settled by Edwin Hubble in the early 1920s using a new telescope. He was able to resolve the outer parts of some spiral nebulae as collections of individual stars and identified some Cepheid variables, thus allowing him to estimate the distance to the nebulae: they were far too distant to be part of the Milky Way. In 1936 Hubble produced a classification system for galaxies that is used to this day, the Hubble sequence.
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                President Millard Fillmore, taken around 1850 by Matthew Brady

              
            


            
              	
                


                
                  13th President of the United States
                

              
            


            
              	Inoffice

              July 9, 1850 March 4, 1853
            


            
              	VicePresident

              	none
            


            
              	Precededby

              	Zachary Taylor
            


            
              	Succeededby

              	Franklin Pierce
            


            
              	
                


                
                  12th Vice President of the United States
                

              
            


            
              	Inoffice

              March 4, 1849 July 9, 1850
            


            
              	President

              	Zachary Taylor
            


            
              	Precededby

              	George M. Dallas
            


            
              	Succeededby

              	William R. King
            


            
              	Incumbent
            


            
              	Assumedoffice

              November 4, 1856
            


            
              	
                

              
            


            
              	Born

              	January 7, 1800(1800-01-07)

              Summerhill, New York
            


            
              	Died

              	March 8, 1874 (aged74)

              Buffalo, New York
            


            
              	Nationality

              	American
            


            
              	Politicalparty

              	Anti-Masonic, Whig, American
            


            
              	Spouse

              	Abigail Powers Fillmore (1st wife)

              Caroline Carmichael McIntosh Fillmore (2nd wife)
            


            
              	Almamater

              	New Hope Academy
            


            
              	Occupation

              	Lawyer
            


            
              	Religion

              	Unitarian
            


            
              	Signature

              	[image: Millard Fillmore's signature]
            

          


          Millard Fillmore (pronounced /ˈmɪlɚd ˈfɪlmɔər/; January 7, 1800  March 8, 1874) was the thirteenth President of the United States, serving from 1850 until 1853, and the last member of the Whig Party to hold that office. He was the second Vice President to assume the Presidency upon the death of a sitting President, succeeding Zachary Taylor who died of what is thought to be acute gastroenteritis or hyperthermia (heat stroke). Fillmore was never elected President; after serving out Taylor's term, he failed to gain the nomination for the Presidency of the Whigs in the 1852 presidential election, and, four years later, in the 1856 presidential election, he again failed to win election as the Know Nothing Party and Whig candidate.


          


          Early life and career


          Fillmore was born in a log cabin in Cayuga County, New York, to Nathaniel Fillmore and Phoebe Millard, as the second of nine children and the eldest son. (As this was three weeks after George Washington's death, Fillmore was the first U.S. President born after the death of a former president.) Though a Unitarian in later life, Fillmore was descended from Scottish Presbyterians on his father's side and English dissenters on his mother's. His father apprenticed him to a brutal cloth maker in Sparta, New York, at age fourteen to learn the cloth-making trade. He left after four months but subsequently took another apprenticeship in the same trade at New Hope, New York. He struggled to obtain an education under frontier conditions, attending New Hope Academy for six months in 1819. Later that same year, he began to clerk for Judge Walter Wood of Montville, New York, under whom Fillmore began to study law.
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              Millard Fillmore helped build this house in East Aurora, New York, and lived here 1826-30.
            

          


          He fell in love with Abigail Powers, whom he met while at New Hope Academy and later married on February 26, 1826. The couple had two children, Millard Powers Fillmore and Mary Abigail Fillmore. After leaving Wood and buying out his apprenticeship, Fillmore moved to Buffalo, New York, where he continue his studies in the law office of Asa Rice and Joseph Clary. He was admitted to the bar in 1823 and began his law practice in East Aurora. In 1834, he formed a law partnership, Fillmore and Hall (becoming Fillmore, Hall and Haven in 1836), with his good friend Nathan K. Hall (who would later serve in his cabinet as Postmaster General). It would become one of western New York's most prestigious firms.


          In 1846, he founded the private University of Buffalo, which today is the public State University of New York at Buffalo (UB, University at Buffalo), the largest school in the New York state university system.


          His military service was limited. He served in the New York militia during the Mexican War of 1846 and during the American Civil War.


          


          Politics
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              Engraving of Millard Fillmore
            

          


          In 1828, Fillmore was elected to the New York State Assembly on the Anti-Masonic ticket, serving for one term, from 1829 to 1831. He was later elected as a Whig (having followed his mentor Thurlow Weed into the party) to the 23rd Congress in 1832, serving from 1833 to 1835. He was re-elected in 1836 to the 25th Congress, to the 26th and to the 27th Congresses serving from 1837 to 1843, declining to be a candidate for re-nomination in 1842.


          In Congress, he opposed the entrance of Texas as a slave territory. He came in second place in the bid for Speaker of the House of Representatives in 1841. He served as chairman of the House Ways and Means Committee from 1841 to 1843 and was an author of the Tariff of 1842, as well as two other bills that President John Tyler vetoed.


          After leaving Congress, Fillmore was the unsuccessful Whig candidate for Governor of New York in 1844. He was the first New York State Comptroller elected by general ballot, and was in office from 1848 to 1849. As state comptroller, he revised New York's banking system, making it a model for the future National Banking System.


          


          Vice Presidency 18491850


          At the Whig national convention in 1848, the nomination of Gen. Zachary Taylor for president angered the supporters of Henry Clay as well as the opponents of slavery extension into the territory gained by the U.S.-Mexican War. A group of practical Whig politicians nominated Fillmore for vice president, believing that he would heal party wounds and help the ticket carry New York state.
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          Having worked his way up through the Whig Party in New York, Fillmore was selected as Taylor's running mate. It was thought that the obscure, self-made candidate from New York would complement Taylor, a slave-holding military man from the south.


          Fillmore was also selected in part to block New York state machine boss Thurlow Weed from receiving the vice presidential nomination (and his front man William H. Seward from receiving a position in Taylor's cabinet). Weed ultimately got Seward elected to the senate. This competition between Seward and Fillmore led to Seward's becoming a more vocal part of cabinet meetings and having more of a voice than Fillmore in advising the administration. The battle would continue even after Taylor's death.


          Taylor and Fillmore disagreed on the slavery issue in the new western territories taken from Mexico in the Mexican-American War. Taylor wanted the new states to be free states, while Fillmore supported slavery in those states as a means of appeasing the South. In his own words: "God knows that I detest slavery, but it is an existing evil... and we must endure it and give it such protection as is guaranteed by the Constitution."


          Fillmore presided over the Senate during the months of nerve-wracking debates over the Compromise of 1850. During one debate, Senator Henry S. Foote of Mississippi pulled a pistol on Senator Thomas Hart Benton of Missouri. Fillmore made no public comment on the merits of the compromise proposals, but a few days before President Taylor's death, Fillmore suggested to the president that, should there be a tie vote on Henry Clay's bill, he would vote in favour of the North.


          


          Presidency 18501853


          


          Policies
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          Fillmore ascended to the presidency upon the sudden and unexpected death of President Taylor in July 1850. The change in leadership also signaled an abrupt political shift as Fillmore appointed his own cabinet. Taylor, himself, had been about to replace his entire scandal-ridden cabinet at the time of his death, but now, beginning with the appointment of Daniel Webster as Secretary of State, Fillmore's cabinet would be dominated by individuals who, with the exception of Treasury Secretary Thomas Corwin, favored what would come to be called the Compromise of 1850.


          As president, Fillmore dealt with increasing party divisions within the Whig party; party harmony became one of his primary objectives. He tried to unite the party by pointing out the differences between the Whigs and the Democrats (by proposing tariff reforms that negatively reflected on the Democratic Party). Another primary objective of Fillmore was to preserve the Union from the intensifying slavery debate.


          Henry Clay's proposed bill to admit California to the Union still aroused all the violent arguments for and against the extension of slavery without any progress toward settling the major issues (the South continued to threaten secession). Fillmore recognized that Clay's plan was the best way to end the sectional crisis (California free state, harsher fugitive slave law, abolish slave trade in DC). Clay, exhausted, left Washington to recuperate, passing leadership to Senator Stephen A. Douglas of Illinois. At this critical juncture, President Fillmore announced his support of the Compromise of 1850.


          On August 6, 1850, he sent a message to Congress recommending that Texas be paid to abandon its claims to part of New Mexico. This, combined with his mobilization of 750 Federal troops to New Mexico, helped shift a critical number of northern Whigs in Congress away from their insistence upon the Wilmot Provisothe stipulation that all land gained by the Mexican War must be closed to slavery.


          Douglas's effective strategy in Congress combined with Fillmore's pressure gave impetus to the Compromise movement. Breaking up Clay's single legislative package, Douglas presented five separate bills to the Senate:


          
            	Admit California as a free state.


            	Settle the Texas boundary and compensate the state for lost lands.


            	Grant territorial status to New Mexico.


            	Place federal officers at the disposal of slaveholders seeking escapeesthe Fugitive Slave Act.


            	Abolish the slave trade in the District of Columbia.
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          Each measure obtained a majority, and, by September 20, President Fillmore had signed them into law. Webster wrote, "I can now sleep of nights." Whigs on both sides refused to accept the finality of Fillmore's law (which led to more party division, and a loss of numerous elections), which forced Northern Whigs to say "God Save us from Whig Vice Presidents."


          Fillmore's greatest difficulty with the fugitive slave law was how to enforce it without seeming to show favour towards Southern Whigs. His solution was to appease both northern and southern Whigs by calling for the enforcement of the fugitive slave law in the North, and enforcing in the South a law forbidding involvement in Cuba (for the sole purpose of adding it as a slave state).


          Another issue that presented itself during Fillmore's presidency was the arrival of Louis Kossuth (exiled leader of a failed Hungarian revolution). Kossuth wanted the United States to abandon its non-intervention policies when it came to European affairs and recognize Hungarys independence. The problem came with the enormous support Kossuth received from German-American immigrants to the United States (who were essential in the re-election of both Whigs and Democrats). Fillmore refused to change American policy, and decided to remain neutral despite the political implications that neutrality would produce.


          Fillmore appointed Brigham Young as the first governor of the Utah Territory in 1850. Utah now contains a city and county named after Millard Fillmore.


          Another important legacy of Fillmore's administration was the sending of Commodore Matthew C. Perry to open Japan to Western trade, though Perry did not reach Japan until Franklin Pierce had replaced Fillmore as president. A less dramatic legacy is that Fillmore, a bookworm, found the White House devoid of books and initiated the White House library.


          


          Administration and cabinet


          
            
              	The Fillmore Cabinet
            


            
              	Office

              	Name

              	Term
            


            
              	
            


            
              	President

              	Millard Fillmore

              	18501853
            


            
              	Vice President

              	None

              	18501853
            


            
              	
            


            
              	Secretary of State

              	Daniel Webster

              	18501852
            


            
              	Edward Everett

              	18521853
            


            
              	
            


            
              	Secretary of Treasury

              	Thomas Corwin

              	18501853
            


            
              	
            


            
              	Secretary of War

              	Charles M. Conrad

              	18501853
            


            
              	
            


            
              	Attorney General

              	John J. Crittenden

              	18501853
            


            
              	
            


            
              	Postmaster General

              	Nathan K. Hall

              	18501852
            


            
              	Samuel D. Hubbard

              	18521853
            


            
              	
            


            
              	Secretary of the Navy

              	William A. Graham

              	18501852
            


            
              	John P. Kennedy

              	18521853
            


            
              	
            


            
              	Secretary of the Interior

              	Thomas M. T. McKennan

              	1850
            


            
              	Alexander H. H. Stuart

              	18501853
            

          


          

          


          Supreme Court appointments


          Fillmore appointed the following Justices to the Supreme Court of the United States:


          
            	Benjamin Robbins Curtis - 1851 (Associate Justice)

          


          


          States admitted to the Union


          
            	California  September 9, 1850

          


          


          Legacy


          Some northern Whigs remained irreconcilable, refusing to forgive Fillmore for having signed the Fugitive Slave Act. They helped deprive him of the Presidential nomination in 1852. Within a few years it was apparent that although the Compromise had been intended to settle the slavery controversy, it served rather as an uneasy sectional truce. Robert J. Rayback argues that the appearance of a truce, at first, seemed very real as the country entered a period of prosperity that included the South. Although Fillmore, in retirement, continued to feel that conciliation with the South was necessary and considered that the Republican Party was at least partly responsible for the subsequent disunion, he was an outspoken critic of secession and was also critical of President Buchanan for not immediately taking military action when South Carolina seceded.


          Benson Lee Grayson suggests that the skillful avoidance of potential problems by the Fillmore administration is too often overlooked. Fillmore's constant attention to Mexico avoided a resumption of the hostilities that had only broken off in 1848 and laid the groundwork for the Gadsen Treaty during Pierce's administration. Meanwhile, the Fillmore administration ironed out a serious dispute with Portugal left over from the Taylor administration, smoothed over a disagreement with Peru, and then peacefully resolved other disputes with England, France, and Spain over Cuba. At the height of this crisis, the Royal Navy had fired on an American ship while at the same time 160 Americans were being held captive in Spain. Fillmore and his State Department were able to resolve these crises without the United States going to war or losing face.


          Because the Whig party was so deeply divided, and the two leading national figures in the Whig party (Fillmore and his own Secretary of State, Daniel Webster) refused to combine to secure the nomination, Winfield Scott received it. Because both the north and the south refused to unite behind Scott, he won only 4 of 31 states, and lost the election to Franklin Pierce.


          After Fillmore's defeat the Whig party continued its downward spiral with further party division coming at the hands of the Kansas Nebraska Act, and the emergence of the Know Nothing party.


          


          Later life
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          Fillmore was one of the founders of the University of Buffalo. The school was chartered by an act of the New York State Legislature on May 11, 1846, and at first was only a medical school. Fillmore was the first Chancellor, a position he maintained while both Vice President and President. Upon completing his presidency, Fillmore returned to Buffalo, where he continued to serve as chancellor.


          After the death of his daughter Mary, Fillmore went abroad. While touring Europe in 1855, Fillmore was offered an honorary Doctor of Civil Law (D.C.L.) degree by the University of Oxford. Fillmore turned down the honour, explaining that he had neither the "literary nor scientific attainment" to justify the degree. He is also quoted as having explained that he "lacked the benefit of a classical education" and could not, therefore, understand the Latin text of the diploma, adding that he believed "no man should accept a degree he cannot read."
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          By 1856, Fillmore's Whig Party had ceased to exist, having fallen apart due to dissension over the slavery issue, and especially the Kansas-Nebraska Act of 1854. Fillmore refused to join the new Republican Party, where many former Whigs, including Abraham Lincoln, had found refuge. Instead, Fillmore joined the anti-immigrant, anti-Catholic American Party, the political organ of the Know-Nothing movement. He ran in the election of 1856 as the party's presidential candidate, attempting to win a non-consecutive second term as President (a feat accomplished only once in American politics, by Grover Cleveland). His running mate was Andrew Jackson Donelson, nephew of former president Andrew Jackson. Fillmore and Donelson finished third, carrying only the state of Maryland and its eight electoral votes; but he won 21.6% of the popular vote, one of the best showings ever by a Presidential third-party candidate.
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              A pink obelisk marks Millard Fillmore's grave at Buffalo's Forest Lawn Cemetery.
            

          


          On February 10, 1858, after the death of his first wife, Fillmore married Caroline McIntosh, a wealthy widow. Their combined wealth allowed them to purchase a big house in Buffalo, New York. The house became the centre of hospitality for visitors, until her health began to decline in the 1860s.


          Throughout the Civil War, Fillmore opposed President Lincoln and during Reconstruction supported President Johnson. He commanded the Union Continentals, a corps of home guards of males over the age of 45 from the Upstate New York area, during the Civil War.


          He died at 11:10 p.m. on March 8, 1874, of the after-effects of a stroke. His last words were alleged to be, upon being fed some soup, "the nourishment is palatable." On January 7 each year, a ceremony is held at his grave site in the Forest Lawn Cemetery in Buffalo.


          


          Places named after Fillmore


          
            	Fillmore Glen State Park, New York


            	Fillmore County, Minnesota


            	Fillmore County, Nebraska


            	Fillmore, Utah


            	Millard County, Utah


            	Fillmore Avenue, on the East Side of Buffalo, New York


            	Millard Fillmore Gates Circle Hospital, Buffalo


            	Millard Fillmore Suburban Hospital, Williamsville, New York


            	Millard Fillmore Academic Centre at the University at Buffalo's Ellicott Complex


            	Fillmore Street, in downtown San Francisco, California, after which, in turn, the Fillmore Auditorium was named


            	Fillmore Street, in downtown Phoenix, Arizona


            	Fillmore Elementary School, Hamilton, Ohio

          


          


          Trivia


          
            	Fillmore Junior High School in the television series The Brady Bunch


            	The 1980s sitcom Head of the Class took place at the fictional "Millard Fillmore High School".


            	The comic strip Mallard Fillmore is named after the president.


            	In 2007, George Pendle wrote The Remarkable Millard Fillmore, a fake biography based on real events that happened in Fillmore's life.


            	In February 2008, a television commercial for a sales event by Kia Motors featured Millard Fillmore, referring to him as "Unheard of," claims he had the first bathtub installed in the White House, and presented a Millard Fillmore bust as a 'Soap-On-A-Rope.' This story may have begun as a hoax by Henry Louis Mencken.
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            	The myth that Millard Fillmore installed the White House's first bathtub was started by H. L. Mencken in a joke column published on December 28, 1917 in the New York Evening Mail. (See Bathtub hoax)


            	Millard Fillmore was the last U.S. president who was neither a Democrat nor a Republican (although Abraham Lincoln was re-elected in 1864 running on the National Union Party ticket with Democrat Andrew Johnson as his running mate).


            	Fillmore is the first of two presidents to have been an indentured servant. He was a clothmaker.


            	Friends of Millard Filmore, or FOMF, is an annual trivia hunt founded by Dr. Robert Hunter in 1967 at Carlmont High School, several schools in Northern California participate in this highly competitive event.

          


          


          Electoral history


          United States presidential election, 1848


          
            	Zachary Taylor/Millard Fillmore (Whig) - 1,361,393 (47.3%) and 163 electoral votes (16 states carried)


            	Lewis Cass/ William Orlando Butler (Democrats) - 1,223,460 (42.5%) and 127 electoral votes (15 states carried)


            	Martin Van Buren/ Charles Francis Adams, Sr. (Free Soil) - 291,501 (10.1%) and 0 electoral votes

          


          United States presidential election, 1856


          
            	James Buchanan/ John C. Breckinridge (Democrats) - 1,836,072 (45.3%) and 174 electoral votes (19 states carried)


            	John C. Fremont/ William L. Dayton (Republicans) - 1,342,345 (33.1%) and 114 electoral votes (11 states carried)


            	Millard Fillmore/ Andrew Jackson Donelson (Know-Nothing/Whig) - 873,053 (21.6%) and 8 electoral votes (1 state carried)

          


          


          Plaques to Fillmore


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Millard_Fillmore"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Millau Viaduct


        
          

          
            
              	Millau Viaduct
            


            
              	[image: Millau Viaduct]

            


            
              	Officialname

              	Le Viaduc de Millau
            


            
              	Carries

              	4 lanes of the A75 autoroute
            


            
              	Crosses

              	Valley of the River Tarn
            


            
              	Locale

              	Millau, France
            


            
              	Design

              	Cable-Stayed
            


            
              	Longestspan

              	342 m (1,122 ft)
            


            
              	Totallength

              	2,460 metres (8,071 ft)
            


            
              	Width

              	32 m (105 ft)
            


            
              	Clearance below

              	270 m (886 ft) at maximum
            


            
              	Openingdate

              	December 14, 2004
            

          


          The Millau Viaduct (French: le Viaduc de Millau) is a large cable-stayed road-bridge that spans the valley of the River Tarn near Millau in southern France. Designed by Lord Foster of Foster and Partners, and bridge engineer Michel Virlogeux, it is the tallest vehicular bridge in the world, with one mast's summit at 343 metres (1,125 ft)  slightly taller than the Eiffel Tower and only 38 m (125ft) shorter than the Empire State Building. The viaduct is part of the A75-A71 autoroute axis from Paris to Bziers. It was formally dedicated on 14 December 2004 and opened to traffic two days later.


          


          Construction records


          The bridges construction broke three world records:


          
            	The highest pylons in the world: pylons P2 and P3, 244.96 and 221.05 metres in height respectively, broke the French record previously held by the Tulle and Verrires Viaducts (141 m), and the world record previously held by the Kochertal Viaduct (Germany), which is 181 metres at its highest;


            	The highest mast in the world: the mast atop pylon P2 peaks at 343 m.


            	The highest road bridge deck in the world, 270 m above the Tarn River at its highest point. It is nearly twice as tall as the previous tallest vehicular bridge in Europe, the Europabrcke in Austria. It is slightly higher than the New River Gorge Bridge in West Virginia in the United States, which is 267m above the New River. Only the bridge deck of the Royal Gorge Bridge in Colorado, United States (mainly a pedestrian bridge over the Arkansas River, occasionally also used by motor vehicles) is higher with 321 m, and is considered the highest bridge in the world.
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          The record for highest bridge deck in the world is likely to be taken by the Chenab Bridge in the Reasi District of Jammu and Kashmir, India, scheduled for completion in December 2009, which will be 359 metres high.


          


          Location


          Millau Viaduct is located in Millau, France, in the Dpartement of Aveyron. Before the bridge was constructed, traffic had to descend into the Tarn River valley and pass along the route nationale N9 near the town of Millau, causing heavy congestion at the beginning and end of the July and August vacation season. The bridge now traverses the Tarn valley above its lowest point, linking the Causse du Larzac to the Causse Rouge, and is inside the perimeter of the Grands Causses regional natural park.


          The bridge forms the last link of the A75 autoroute, (la Mridienne) from Clermont-Ferrand to Pzenas (to be extended to Bziers by 2010). The A75, with the A10 and A71, provides a continuous high-speed route south from Paris through Clermont-Ferrand to the Languedoc region and through to Spain, considerably reducing the cost of vehicle traffic travelling along this route. Many tourists heading to southern France and Spain follow this route because it is direct and without tolls for the 340 km between Clermont-Ferrand and Pzenas, except for the bridge itself.


          The Eiffage group operates the viaduct as a toll bridge, with the toll currently (Nov 2007) set at 5.40 for light automobiles (7.00 during the peak months of July and August). The bridge was constructed by the Eiffage group, under a government contract which allows the company to collect tolls for up to 75 years.


          


          North-South axes
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          As of 2007, there are four north-south routes, or axes, traversing France:


          
            	In the east, the Paris- Lyon- Valle du Rhne route using the A6 and A7 autoroutes;


            	In the west, the Paris- Bordeaux- Agen- Toulouse route using the A10 and A62 autoroutes;


            	Centrally, west of the Massif Central, the Vierzon- Limoges- Brive- Toulouse route using the A20;


            	Centrally, through the Massif central and using the Millau Viaduct, the Clermont-Ferrand- Bziers route using the A75.

          


          


          A75 autoroute


          Construction started in 1975 and was finished in 2004 when the Millau Viaduct went into service.


          The new A75 autoroute, complementing the A71 from Orlans to Clermont-Ferrand, created a fourth route through France and has several advantages:


          
            	It relieves traffic congestion in the Rhone Valley which connects Northern Europe with Spain and Portugal, and allows holiday-makers to reach the Mediterranean quickly;


            	It also opens up the Massif central and the town of Clermont-Ferrand to the south;


            	It enhances the French motorway network and, in a wider perspective, facilitates travel between Northern Europe and the le de France on one hand, and on the other, Spain and the west Mediterranean region.

          


          


          Bypassing Tarn at Millau


          The Tarn flows from the east to the west of France, south of the Massif Central, bisecting the country's North-South axis.


          For nearly thirty years prior to the construction of the Millau Viaduct, the A75 autoroute had remained unfinished. Before the bridge, a crossing of the River Tarn was provided by a bridge situated in the valley bottom, in the town of Millau. Millau was then known and dreaded as a great black spot of motoring. Kilometres of congestion and hours of waiting to transit the town recurred each year with the great surge in traffic in summer months. These slowdowns meant that the advantages of the A75 were lost. The A75 was meant to be a positive example of spatial planning, a modern, direct highway entirely free along its 340 km length. As it was, the traffic from the autoroute brought pollution and danger to the town of Millau.


          Design and construction of the bridge took a long time. In this region, climatic conditions are tough, with violent winds. Geological characteristics of the high plateaus of Larzac are peculiar, and, because the Tarn Valley is so deep, crossing is difficult. Different approaches were investigated, and all of them were found to be very technically demanding. Ten years of research and four years of implementation were required for completion of the Millau Viaduct.


          


          Description


          The Millau Viaduct consists of an eight-span steel roadway supported by seven concrete pylons. The roadway weighs 36,000 tons and is 2,460m long, measuring 32m wide by 4.2m deep, making it the world's longest cable-stayed deck. The six central spans each measure 342m with the two outer spans measuring 204m. The roadway has a slope of 3% descending from south to north, and curves in a plane section with a 20km radius to give drivers better visibility. It carries two lanes of traffic and one safety lane in each direction.


          The pylons range in height from 77 to 246m, and taper in their longitudinal section from 24.5m at the base to 11m at the deck. Each pylon is composed of 16 framework sections, each weighing 2,230tons. These sections were assembled on site from pieces of 60tons, 4m wide and 17m long, made in factories in Lauterbourg and Fos-sur-Mer by Eiffage. The pylons each support 97m tall masts.


          The pylons were assembled first, together with some intermediate temporary pylons, before the decks were slid out across the piers by satellite-guided hydraulic rams that moved the deck 600mm every 4minutes. Then the masts were driven over the new deck, erected on top of the pylons, connected to the deck and the temporary pylons removed.


          Construction began on 10 October 2001 and was intended to take three years, but weather conditions put work on the bridge behind schedule. A revised schedule aimed for the bridge to be opened in January 2005. The viaduct was inaugurated by President Chirac on 14 December 2004 to open for traffic on 16 December, several weeks ahead of the revised schedule.


          The construction of the bridge was depicted in an episode of the National Geographic Channel " MegaStructures" series.


          


          Pylons and abutments


          Each pylon is supported by four deep shafts, 15 m deep and 5 m in diameter.


          
            
              Heights of the piers
            

            
              	P1

              	P2

              	P3

              	P4

              	P5

              	P6

              	P7
            


            
              	94.501 m

              	244.96 m

              	221.05 m

              	144.21 m

              	136.42 m

              	111.94 m

              	77.56 m
            

          


          

          All the pylons are 97 m tall.


          The abutments are concrete structures that provide anchorage for the deck to the ground in the Causse du Larzac and the Causse Rouge.


          


          Deck


          The metallic deck, which appears very light despite its total mass of around 36,000 metric tonnes, is 2,460 m long and 32 m wide. It comprises eight spans. The six central spans measure 342 m, and the two outer spans are 204 m. These are composed of 173 central box beams, the spinal column of the construction, onto which the lateral floors and the lateral box beams were welded. The central box beams have a 4 m cross-section and a length of 1522m for a total weight of 90 tonnes. The deck has an inverse airfoil shape, providing negative lift in strong wind conditions.


          


          Masts


          The seven masts, each 88.92 m high and weighing around 700 tonnes, are set on top of the pylons. Between each of them, eleven stays (metal cables) are anchored, providing support for the road deck.


          


          Stays


          Each mast of the viaduct is equipped with a monoaxial layer of eleven pairs of stays laid face to face. Depending on their length, the stays were made of 55 to 91 high tensile steel cables, or strands, themselves formed of seven strands of steel (a central strand with six intertwined strands). Each strand has triple protection against corrosion ( galvanisation, a coating of petroleum wax and an extruded polyethylene sheath). The exterior envelope of the stays is itself coated along its entire length with a double helical weatherstrip. The idea is to avoid running water which, in high winds, could cause vibration in the stays and compromise the stability of the viaduct.


          The stays were installed by the Freyssinet company.


          


          Surface


          To allow for deformations of the metal deck under traffic, a special surface of modified bitumen was installed by research teams from Appia. The surface is somewhat flexible to adapt to deformations in the steel deck without cracking, but it must nevertheless have sufficient strength to withstand motorway conditions (fatigue, density, texture, adherence, anti-rutting, etc.). The "ideal formula" was found only after ten years of research.


          


          Electrical installations


          The electrical installations of the viaduct are impressive, in proportion to the immensity of the bridge. There are 30 km of high-current cables, 20 km of fibre optics, 10 km of low-current cables and 357 telephone sockets allowing maintenance teams to communicate with each other and with the command post. These are situated on the deck, on the pylons and on the masts.


          As far as instrumentation is concerned, the viaduct is state of the art. The pylons, deck, masts and stays are equipped with a multitude of sensors. These are designed to detect the slightest movement in the viaduct and measure its resistance to wear-and-tear over time. Anemometers, accelerometers, inclinometers, temperature sensors are all used for the instrumentation network.


          Twelve fibre optic extensometers were installed in the base of pylon P2. The tallest of all, it is therefore under the most intense stress. These sensors detect movements on the order of a micrometre. Other extensometers  electrical this time  are distributed on top of P2 and P7. This apparatus is capable of taking up to 100 readings per second. In high winds, they continuously monitor the reactions of the viaduct to extreme conditions. Accelerometers placed strategically on the deck monitor the oscillations that can affect the metal structure. Displacements of the deck on the abutment level are measured to the nearest millimetre. The stays are also instrumented, and their ageing meticulously analysed. Additionally, two piezoelectric sensors gather traffic data: weight of vehicles, average speed, density of the flow of traffic, etc. This system can distinguish between fourteen different types of vehicle.


          The data are transmitted by an Ethernet network to a computer in the IT room at the management building situated near the toll plaza.


          


          Toll plaza


          The only toll plaza on the A75 autoroute, the bridge toll booths and the buildings for the commercial and technical management teams are situated 4 km north of the viaduct. The toll plaza is protected by a canopy in the shape of a leaf (formed from tendrilled concrete, using the ceracem process). Consisting of 53 elements ( voussoirs), the canopy is 100 m long and 28 m wide. It weighs around 2,500 tonnes.


          The toll plaza can accommodate sixteen lanes of traffic, eight in each direction. At times of low traffic volume, the central booth is capable of servicing vehicles in both directions. A car park and viewing station, equipped with public toilets, is situated each side of the toll plaza. The total cost was 20 million.


          


          Preliminary studies


          


          Chronology
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            	1987: Establishment of the first plans by CETE of Aix-en-Provence;


            	19 October 1991: Choice of the high crossing of the Tarn River by a structure of around 2,500 m;


            	19931994: Separate consultations with seven architects and eight structural engineers;


            	19951996: Second definition study with five associated architect groups and structural engineers;


            	10 January 1995: Declaration of public interest;


            	9 July 1996: The jury decides in favour of a cable-stayed design with multiple spans, as proposed by the Sogelerg consortium ( Michel Virlogeux and Norman Foster);


            	20 May 1998: Decision to proceed by grant of contract;


            	8 June 2000: Launch of the contest for the construction contract, open to four consortia;


            	March 2001: Eiffage establishes the subsidiary Compagnie Eiffage du Viaduc de Millau (CEVM) and is declared winner of the contest and awarded the prime contract;


            	August 2001: Ratification by the State Council on the project, allotting the contract to Eiffage by ministerial decree;


            	8 October 2001: Decree formally approving the grant of contract.

          


          


          Possible routes
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          In initial studies, four options were examined:


          
            	An option called Great Eastern (grand Est) (green route) passing east of Millau and crossing the valleys of the Tarn and Dourbie on two very high and long bridges (spans of 800 and 1,000 m) whose construction was acknowledged to be problematic. This option would have allowed access to Millau only from the Larzac plateau using the long and tortuous descent from La Cavalerie. Although this option was shorter and better suited to the through traffic, it was abandoned because it did not serve the needs of Millau and its area satisfactorily.


            	An option called the Great Western (grand Ouest) (black route), longer than the eastern option by 12 km, following the Cernon valley. Technically easier (requiring four viaducts), this solution was judged to have negative impacts on the environment, in particular on the picturesque villages of Peyre and Saint-Georges-de-Luzenon. More expensive than the preceding option, and serving the region badly, this option was also abandoned.


            	An option called near RN9 (proche de la RN9) (red route), would have served the town of Millau well, but presented technical difficulties and would have had a strong impact on existing or planned structures. This option was also abandoned.


            	An option called intermediate (mdiane), west of Millau (blue route) had the blessing of local opinion, but presented geological difficulties, notably on the question of crossing the valley of the Tarn. Expert investigation concluded that these obstacles were not insurmountable.

          


          The fourth option was selected by the ministerial decree on 28 June 1989. It encompassed two possibilities:


          
            	the high solution, envisaging a 2,500 m viaduct more than 200 m above the river;


            	the low solution, descending into the valley and crossing the river on a 200m bridge, then a viaduct of 2,300m extended by a tunnel on the Larzac side.

          


          After long construction studies by the Ministry of Public Works, the low solution was abandoned because it would have intersected the water table, had a negative impact on the town, cost more, and lengthened the driving distance.


          The choice of the high solution was decided by ministerial decree on October 29, 2001.


          After the choice of the high viaduct, five teams of architects and researchers worked on a technical solution. The concept for the bridge was devised by French designer Michel Virlogeux. The architects of the bridge are the British firm Foster and Partners. They worked with the Dutch engineering firm ARCADIS, responsible for the structural engineering of the bridge.


          


          Choosing the definitive route
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              The view from underneath a pylon
            

          


          The "high solution" required the construction of a 2500 m long viaduct. Obviously, this would be the crown jewel of the entire A75 autoroute project. From 1991 to 1993, the structures division of Stra, directed by Michel Virlogeux, carried out preliminary studies and examined the feasibility of a single structure spanning the valley. Taking into account technical, architectural and financial issues, the Administration of Roads then opened the question for competition between structural engineers and architects to widen the search for realistic designs. By July 1993, 17 structural engineers and 38 architects presented themselves as candidates for the preliminary studies. With the assistance of a multidisciplinary commission, the Administration of Roads selected 8 structural engineers for technical study and 7 architects for the architectural study.


          


          Choice of technical design


          Simultaneously, a school of international experts representing a wide spectrum of expertise (technical, architectural and landscape), chaired by Jean-Franois Coste, was established to clarify the choices which had to be made. In February 1994, on the basis of proposals of the architects and structural engineers, and with support of the school of experts, five general designs were identified.


          The competition was relaunched: five combinations of architects and structural engineers, drawn from the best candidates of the first phase, were formed to each conduct in-depth studies of one of the general designs. On 15 July 1996, Bernard Pons, minister of Public Works, announced the decision of the jury constituted of elected artists and experts and chaired by the director of highways, Christian Leyrit at the time. The solution of a suspended bridge, presented by the group of research bureaus Sogelerg, Europe Etudes Gecti and Serf and the architecture group Norman Foster & Partners was declared the best.


          Detailed studies were carried out by the successful consortium, steered by the highways authority until mid-1998. After wind tunnel tests, the shape of the road deck was altered and detailed corrections were made to the design of the pylons. When the details were eventually finalised, the whole design was approved in late 1998.


          


          Contractors


          Once the Ministry of Public Works had taken the decision to offer the construction and operation of the viaduct as a grant of contract, an international call for tenders was issued in 1999. Four consortia tendered:


          
            	Compagnie Eiffage du Viaduc de Millau (CEVM), led by Eiffage


            	a consortium led by the Spanish company Dragados, with Skanska (Sweden), and Bec (France)


            	Socit du Viaduc de Millau, including the French companies ASF, Egis, GTM, Bouygues Travaux Publics, SGE, CDC Projets, Tofinso and the Italian company Autostrade


            	a consortium led by Gnrale Routire, with Via GTI (France) and Cintra, Nesco, Acciona et Ferrovial Agroman (Spain).

          


          The Compagnie Eiffage du Viaduc de Millau, working with the architect Sir Norman Foster, was successful in obtaining the tender. The fact that the government had already taken the design work to an advanced stage meant that the technical uncertainties were considerably reduced. A further advantage was that it made the process of negotiating the contract easier, reducing public expense and speeding up construction, while minimising such design work as remained for the contractor.


          All the member companies of the Eiffage group had some role in the construction work. The construction consortium was made up of the Eiffage TP company for the concrete part, the Eiffel company for the steel roadway ( Gustave Eiffel built the Garabit viaduct in 1884, a railway bridge in the neighboring Cantal dpartement), and the ENERPAC company for the roadway's hydraulic supports. The engineering group Setec has authority in the project, with SNCF engineering having partial control.


          Appia was responsible for the job of the bituminous coating on the bridge deck, and Forclum for electrical installations. Management was handled by Eiffage Concessions.


          The only other business that had a notable role on the building site was Freyssinet, a subsidiary of the Vinci Group specialising in prestressing, which was entrusted with installing the cable stays and putting them under tension, while the prestress division of Eiffage was responsible for prestressing the pillar heads.


          The steel deck and the hydraulic action of the deck (the technical solution that had been successful in the competition for the design of the metallic moving parts) were designed by the engineering firm Greisch (BEG) from Lige. They carried out the general calculations and the resistance calculations for winds of up to 225 km/h.


          The sliding shutter technology for the bridge piers came from PERI.


          


          Opposition
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          Numerous organizations opposed the project, including the WWF, France Nature Environnement, the national federation of motorway users, and Environmental Action. Opponents put forward several arguments:


          
            	The westernmost route would be better, longer by three kilometres but a third of the cost with its three more conventional structures.


            	The objective of the viaduct would not be achieved; because of the toll, the viaduct would be little used and the project would not solve Millau's congestion problems.


            	The project would never break even; toll income would never amortise the initial investment and the contractor would have to be supported by subsidies.


            	The technical difficulties were too great and the bridge would be dangerous and unsustainable; the pylons, sitting on the shale of the Tarn Valley, would not support the structure adequately.


            	The viaduct represented a detour, reducing the number of visitors passing through Millau and slowing its economy.

          


          


          Statistics


          


          
            	2,460 m: total length of the roadway


            	7: number of piers


            	77m: height of Pier 7, the shortest


            	343m: height of Pier 2, the tallest (245m at the roadway's level)


            	89m: height of a mast


            	154: number of shrouds


            	270m: average height of the roadway


            	4.20m: thickness of the roadway


            	32.05m: width of the roadway


            	85,000 m: total volume of concrete used


            	290,000 tonnes: total weight of the bridge


            	10,00025,000 vehicles: estimated daily traffic


            	5.407.00: typical automobile toll, as of July 2007


            	20km: horizontal radius of curvature of the road deck

          


          


          Construction


          


          Project timeline
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            	16 October 2001: work begins


            	14 December 2001: laying of the first stone


            	January 2002: laying pier foundations


            	March 2002: start of work on the pier support C8


            	June 2002: support C8 completed, start of work on piers


            	July 2002: start of work on the foundations of temporary, height adjustable roadway supports


            	August 2002: start of work on pier support C0


            	September 2002: assembly of roadway begins


            	November 2002: first piers complete


            	25 February 26 February 2003: laying of first pieces of roadway


            	November 2003: completion of the last piers (Piers P2 at 245m and P3 at 221m are the highest piers in the world.)


            	28 May 2004: the pieces of roadway are several centimetres apart, their juncture to be accomplished within two weeks


            	2nd half of 2004: installation of the pylons and shrouds, removal of the temporary roadway supports


            	14 December 2004: official inauguration


            	16 December 2004: opening of the viaduct, ahead of schedule


            	10 January 2005: initial planned opening date

          


          


          Pylons and abutments
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              A pylon under construction
            

          


          Two weeks after the laying of the first stone on 14 December 2001, the workers started to dig the deep shafts. There were 4 per pylon; 15 m deep and 5 m in diameter, assuring the stability of the pylons. At the bottom of each pylon, a tread of 35 m in thickness was installed to reinforce the effect of the deep shafts. The 2000 m of concrete necessary for the treads was poured at the same time.


          In March 2002, the pylons emerged from the ground. The speed of construction then rapidly increased. Every three days, each pylon increased in height by 4 m. This performance was mainly due to sliding shuttering. Thanks to a system of shoe anchorages and fixed rails in the heart of the pylons, a new layer of concrete could be poured every 20 minutes.


          


          Rolling out of the deck


          The bridge deck was constructed on land at the ends of the viaduct and rolled lengthwise from one pylon to the next, with eight temporary towers providing additional support. The movement was accomplished by a computer-controlled system of pairs of wedges under the deck; the upper and lower wedges of each pair pointing in opposite directions. These were hydraulically operated, and moved repeatedly in the following sequence:


          
            	The lower wedge slides under the upper wedge, raising it to the roadway above and then forcing the upper wedge still higher to lift the roadway.


            	Both wedges move forward together, advancing the roadway a short distance.


            	The lower wedge retracts from under the upper wedge, lowering the roadway and allowing the upper wedge to drop away from the roadway; the lower wedge then moves back all the way to its starting position. There is now a linear distance between the two wedges equal to the distance forward the roadway has just moved.


            	The upper wedge moves backward, placing it further back along the roadway, adjacent to the front tip of the lower wedge and ready to repeat the cycle and advance the roadway by another increment.

          


          


          Erection of masts


          The mast pieces were driven over the new deck, welded together and erected on top of the pylons. The stays connecting the masts and the deck were installed, and the temporary pylons were removed.


          


          Impact and events
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          On the local economy


          Thanks to the viaduct effect, the mayor of Millau approved more than 100 building permits in 18 months for the construction of three hotels plus other businesses and industries. Millau has seen an economic boom since the bridge opened.


          The two industrial zones in La Cavalerie to the south, and Svrac-le-Chteau to the north, have both expanded greatly, accommodating new enterprises both local and national.


          


          Pedestrian sporting events


          Unusually for a bridge closed to pedestrians, a run has already taken place in 2004 and another on 13 May 2007:


          
            	December 2004 - 19,000 walkers and runners of the Three Bridge Walk had the privilege of crossing the bridge deck for the first time, but the walk was not authorised to go further than pylon P1; the bridge was still closed to traffic.


            	13 May 2007 - 10,496 runners took the departure of the race which from Place de Mandarous, in the centre of Millau, to the southern end of the viaduct. After starting on the northern side, they crossed the viaduct then retraced their steps. Total distance: 23.7 km.

          


          It appears that such events are unlikely to happen again.


          


          Famous visitors


          During construction, various personalities flocked to the bridge. Amongst those:


          
            	Jacques Chirac for the opening ceremony 14 December 2004;


            	The Duke of Edinburgh ( 28 May 2004);


            	Jos Bov ( 30 April 2004);


            	Jean-Pierre Raffarin ( 7 April 2004);


            	Gilles de Robien ( 24 January 2003 and 14 December 2004);


            	Marc Blondel ( 9 December 2003);


            	Sir Norman Foster ( 17 October 2003 and 14 December 2004);


            	Dominique Bussereau ( 29 September 2003);


            	Henri Salvador (in 2002);


            	Roselyne Bachelot-Narquin (October 2002);


            	Jean-Claude Gayssot ( 14 December 2001).


            	Jeremy Clarkson, Richard Hammond and James May, presenters of BBC's Top Gear;


            	Andrew Spruce and George Brass, engineers;

          


          


          Miscellanea


          
            	In 2004, a fire started on the slope of causse rouges because of a spark originating from a welder. Some trees were destroyed.


            	The speed limit on the bridge was reduced from 130 to 110 km/h because of traffic slowing down, due to tourists taking pictures of the bridge from the vehicles. Shortly after the bridge opened to traffic, passengers were stopping on the hard shoulder to admire the landscape and the bridge itself.


            	A stamp was designed by Sarah Lazarevic to commemorate the opening of the crossing.


            	The Chinese transport minister at the time visited the bridge on the first anniversary of its opening. The commission was impressed by the technical prowess of the bridges immense construction, but also by the legal and financial assembly of the viaduct. However, according to the minister, he did not envisage building a counterpart in People's Republic of China.


            	The cabinet of the governor of California Arnold Schwarzenegger, who envisaged the construction of a bridge in San Francisco Bay, asked the council of the town hall of Millau about the popularity of the construction of the viaduct.


            	This bridge was featured in a scene of Mr. Bean's Holiday.
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              	Building
            


            
              	Type

              	Exhibition space
            


            
              	Architectural Style

              	Dome
            


            
              	Structural System

              	Steel & tensioned fabric
            


            
              	Location

              	Drawdock Road / Millennium Way

              Greenwich Peninsula

              London, SE10 0BB

              England
            


            
              	Construction
            


            
              	Completed

              	1999
            


            
              	Design Team
            


            
              	Architect

              	Richard Rogers
            


            
              	Structural engineer

              	Buro Happold
            


            
              	Services engineer

              	Buro Happold
            


            
              	Awards and Prizes

              	Royal Academy of Engineering

              MacRobert Award
            

          


          The Millennium Dome, often referred to simply as The Dome, is the original name of a large dome-shaped building, originally used to house the Millennium Experience, a major exhibition celebrating the beginning of the third millennium. Located on the Greenwich Peninsula in south-east London, England, the exhibition opened to the public on January 1, 2000 and ran until December 31, 2000. The project and exhibition was the subject of considerable political controversy as it failed to attract the number of visitors anticipated, leading to recurring financial problems.


          While all of the original exhibition and associated complex has since been demolished, the canopy or shell of the dome still exists, and it is now a key exterior feature of the The O2 entertainment district.


          The dome is served by North Greenwich tube station on the Jubilee Line, as well as by Thames Clipper fast catamaran to and from central London. A bus station is integrated into the tube station, providing bus services to south and east London.


          


          Construction
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          The dome structure is the largest domed structure in the world. Externally it appears as a large white marquee with 100m-high yellow support towers, one for each month of the year, or each hour of the clock face, representing the role played by Greenwich Mean Time. In plan view it is circular, 365m in diameter  one metre for each day of the year  with scalloped edges. It has become one of the United Kingdom's most recognisable landmarks. It can easily be seen on aerial photographs of London. Its exterior is reminiscent of the Dome of Discovery built for the Festival of Britain in 1951.


          The architect was Richard Rogers and the contractor was Sir Robert McAlpine. The building structure was engineered by Buro Happold, and the entire roof structure weighs less than the air contained within the building. Although referred to as a dome it is not strictly one as it is not self-supporting, but is a mast-supported, dome-shaped cable network.


          The canopy is made of PTFE coated glass fibre fabric, a durable and weather-resistant plastic, and is 50m high in the middle. Its symmetry is interrupted by a hole through which a ventilation shaft from the Blackwall Tunnel rises.


          Apart from the dome itself, the project included the reclamation of the entire Greenwich peninsula. The land was previously derelict and contaminated by toxic sludge from an earlier gasworks that operated from 1889 to 1985. The clean-up operation was seen by the then Deputy Prime Minister Michael Heseltine as an investment that would add a large area of useful land to the crowded capital. This was billed as part of a larger plan to regenerate a large, sparsely populated area to the east of London and south of the River Thames, an area initially called the East Thames Corridor but latterly marketed as the " Thames Gateway".


          


          Background to the Dome Project


          The Dome project was conceived, originally on a somewhat smaller scale, under John Major's Conservative government, as a Festival of Britain or World's Fair-type showcase to celebrate the third millennium. The incoming Labour government elected in 1997 under Tony Blair, greatly expanded the size, scope and funding of the project. It also significantly increased expectations of what would be delivered. Just before its opening Blair claimed the Dome would be "a triumph of confidence over cynicism, boldness over blandness, excellence over mediocrity". In the words of BBC correspondent Robert Orchard, "the Dome was to be highlighted as a glittering New Labour achievement in the next election manifesto".


          However before its opening, The Dome was excoriated in Iain Sinclair's diatribe, Sorry Meniscus - Excursions to the Millennium Dome (Profile Books: London 1999, ISBN 1861971796), which accurately forecast the hype, the political posturing and the eventual disillusion. The post-exhibition plan had been to convert The Dome into a football stadium which would last for 25 years: Charlton Athletic at one point considered a possible move but instead chose to redevelop their own stadium. Fisher Athletic were a local team interested in moving to the Dome, however they were considered to have too small a fanbase to make this feasible. The Dome was planned to take over the functions performed by the London Arena, after its closure, along with The Croydon Arena which is currently being built. This is the function which The O2 arena has now undertaken.


          


          Millennium Experience
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          After a private opening on the evening of December 31, 1999 the Millennium Experience at the Dome was open to the public for the whole of 2000, and contained a large number of attractions and exhibits.


          


          The exhibits


          The interior space was subdivided into 14 zones (with the lead designers of the zones):


          Who we are:


          
            	Body, sponsored by Boots, supported by L'Oreal and Roche (Branson Coates Architecture)


            	Mind, sponsored by BAE Systems and Marconi (Office of Zaha Hadid)


            	Faith ( Eva Jiricna Architects with Jasper Jacobs Associates)


            	Self Portrait, sponsored by Marks & Spencer (Caribiner with Lorenzo Apicella at Pentagram), sculpture design by Gerald Scarfe

          


          What we do:


          
            	Work, sponsored by Manpower Inc. (WORK)


            	Learning, sponsored by Tesco (WORK)


            	Rest (Richard Rogers Partnership)


            	Play (Land Design Studio)


            	Talk, sponsored by BT Group ( Imagination Group)


            	Money, sponsored by the City of London (Caribiner with Bob Baxter at Amalgam)


            	Journey, sponsored by Ford Motor Company (Imagination Group)

          


          Where we live:


          
            	Shared Ground, sponsored by Camelot Group plc (WORK)


            	Living Island (WORK)


            	Home Planet, sponsored by British Airways and BAA plc (Park Avenue Productions)

          


          Some of the Zones were perceived as lacking in content and pandering to political correctness. The Journey Zone, outlining the history and development of transport, was one of the few singled out for praise.
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          Surrounded by the zones was a performance area in the centre of the dome. With music composed by Peter Gabriel and an acrobatic cast of 160, a stage show was performed 999 times over the course of the year. Throughout the year, the specially-commissioned film Blackadder: Back & Forth was shown in Skyscape (a separate cinema on the site sponsored by Sky Television plc). These features escaped a great deal of the criticism that was heaped on the rest of the project, although the lyrics and meaning of the stage show were considered difficult to follow by many, and the Blackadder film was noted for being neither as sharp or funny as the original four television series and specials. The music from the stage show was later released on Gabriel's album OVO (complete with lyrics). There is apparently no video record of the show, though arguably it would be difficult to capture a show of such large scale on video.


          There was also the McDonald's Our Town Story project in which each Local Education Authority in the UK was invited to perform a show of their devising which characterised their area and its people.


          


          Other attractions


          There were a number of other attractions both in and outside of The Dome. Inside the Dome there was a play area named Timekeepers of the Millennium (featuring the characters Coggsley and Sprinx), The Millennium Coin Minting Press in association with the Royal Mint, the 1951 Festival of Britain Bus, and the Millennium Jewels. Outside was the Millennium Map (13 metre height), the Childhood Cube, Looking Around (a hidden installation), Greenwich Pavilion, the Hanging Gardens at the front of the Dome, as well as a number of other installations and sculpture.


          


          Financial and management problems


          The project was largely reported by the press to have been a flop: badly thought-out, badly executed, and leaving the government with the embarrassing question of what to do with it afterwards. During 2000 the organisers repeatedly asked for, and received, more cash from the Millennium Commission, the Lottery body which supported it. Numerous changes at management and Board level, before and during the exhibition, had only limited, if any, results. Press reports suggested that Blair personally placed a high priority on making the Dome a success. But part of the problem was that the financial predictions were based on an unrealistically high forecast of visitor numbers at 12 million. During the 12 months it was open there were approximately 6.5 million visitors  slightly more than the 6 million that attended the Festival of Britain, which only ran from May to September. Unlike the press, visitor feedback was extremely positive. It was the most popular tourist attraction in 2000, second was the London Eye; third was Alton Towers, which had been first in 1999.


          According to the UK National Audit Office, the total cost of the dome at the liquidation of the New Millennium Experience Company in 2002 was 789 million, of which 628 million was covered by National Lottery grants and 189 million through sales of tickets etc. A surplus of 25 million over costs meant that the full lottery grant was not required. However, the 603 million of lottery money was still 204 million in excess of the original estimate of 399 million required, due to the shortfall in visitor numbers.


          


          The aftermath


          Following the closure of the Millennium Experience at the end of 2000, the dome remained closed for most of the next 6 years. It was, however, still of interest to the press, the government's difficulties in disposing of the Dome being the subject of much critical comment. The amount spent on maintaining the closed building was also criticised. Some reports indicated The Dome was costing 1 million per month to maintain during 2001, but the government stated that these claims were exaggerations.


          


          Dispersal of exhibits


          Following closure of the Dome, some Zones were dismantled by the sponsoring organisations, but much of the content was auctioned. This included a number of artworks specially commissioned from contemporary British artists. A piece by Gavin Turk was sold for far below his then auction price though Turk stated that he did not think the piece had worked. The Timekeepers of the Millennium attraction was acquired by the Chessington World of Adventures theme park in Surrey. A unique record of the memorabilia and paraphernalia of the MEX is held by a private collector in the U.S.A. Kiosks, bins as well as assorted souvenirs appeared at Dreamland amusement park Margate on the UK Kent coast.


          


          Temporary reopenings


          Despite the ongoing debate about the dome's future use, the dome opened again during December 2003 for the Winter Wonderland 2003 experience. The event, which featured a large fun fair, ice rink, and other attractions, culminated in a laser and firework display on New Year's Eve.


          Over the 2004 Christmas period, part of the main dome was used as a shelter for the homeless and others in need, organised by the charity Crisis after superseding the London Arena, which had previously hosted the event. In 2005, when work began for the redevelopment of the Dome, the London Arena hosted the event again.


          


          Redevelopment as The O2


          In December 2001 it was announced that Meridian Delta Ltd had been chosen by the government to develop the Dome as a sports and entertainment centre, and to develop housing, shops and offices on 150acres (0.6km) of surrounding land. It is also hoped to relocate some of London's tertiary education establishments to the site. Meridian Delta is backed by the American billionaire Philip Anschutz, who has interests in oil, railways, and telecommunications, as well as a string of sports-related investments.


          The dome was publicly renamed as The O2 on May 31, 2005, in a 6 million-per-year deal with telecommunications company O2 plc, now a subsidiary of Telefnica O2. This announcement, which presaged a major redevelopment of the site that retained little beyond the shell of the dome, gave publicity to the dome's transition into an entertainment district including an indoor arena, a music club, a cinema, an exhibition space and bars and restaurants. This redevelopment was undertaken by the dome's new owners, the Anschutz Entertainment Group, to a design by HOK SVE and Buro Happold. It cost 600 million, and the resulting venue opened to the public on June 24, 2007, with a concert by rock band Bon Jovi.


          


          Effects on political careers


          Issues related to the Dome damaged Peter Mandelson's and John Prescott's political careers. (although far less than other subsequent scandals). The scheme was seen as an early example of what some saw as Tony Blair's often excessive optimism: "In the Dome we have a creation that, I believe, will truly be a beacon to the world". Although the green light and foundations for this project were provided by the previous Conservative government, it was originally envisaged on a much smaller scale, which was expanded considerably after the Labour government came to power in 1997.


          


          Chronology of the project


          
            	1994: Millennium Commission established by Prime Minister John Major and handed over to deputy Prime Minister Michael Heseltine.


            	January 1996: Greenwich site selected. Birmingham, Derby and Stratford were also considered.


            	December 1996: Government decides to support the project with public money after being unable to raise private capital.


            	1997: New Prime Minister Tony Blair decides to continue the project, although his cabinet is not unanimous.


            	20 June 1997: Peter Mandelson MP put in charge of the New Millennium Experience Company (NMEC).


            	9 November 1997: Creative director Stephen Bayley quits the project


            	23 December 1998: Peter Mandelson resigns from government after a financial scandal.


            	4 January 1999: Lord Falconer of Thoroton replaces Mandelson.


            	May 1999: The Jubilee Line Extension opens, putting the Dome on the London Underground. This too is seen as disorderly, opening 14 months late and with station facilities not yet complete (e.g. lifts for wheelchair access)


            	22 June 1999: structure of Dome completed.


            	31 December 1999 & January 1, 2000: opening night is a disaster, as VIP guests are kept waiting outside for hours because of a ticketing problem.


            	1 January 2000: Dome structure opens to public as the Millennium Dome containing an exhibition to celebrate the third millennium.


            	26 July 2000: Culture, Media & Sport Select Committee publishes adverse report on Dome's management.


            	25 September 2000: Michael Heseltine, the Dome's original political supporter, admits that it was a bad idea.


            	7 November 2000: Thieves break in to the diamond exhibit during opening hours but are foiled by waiting police. Four men were jailed for the attempted robbery on February 18, 2002


            	9 November 2000: National Audit Office publishes report blaming unrealistic attendance targets for the Dome's financial problems.


            	31 December 2000: Dome closed to the public, having attracted just over six million visitors. The initial projected figure was twelve million.


            	27 February 2001 - March 2, 2001: One Amazing Auction Sale: 4-day public auction with 17,000 lots of Dome/NMEC items, managed by auctioneer Henry Butcher.


            	18 December 2001: Announcement of sale of site to Meridian Delta Ltd, who plan to turn it into a 20,000-seat sports and entertainment venue. Houses and offices will be built on the surrounding land, subject to the consent of the London Borough of Greenwich.


            	6 December 2003: opening of Winter Wonderland 2003


            	25 May 2005: Anschutz Entertainment Group sells the naming rights to the former Millennium Dome to O2 plc, a British mobile phone company.

          


          


          In popular culture


          
            	The Dome was featured in the pre-title sequence of the 1999 James Bond film The World Is Not Enough, and in the video game of the same name, made by Electronic Arts.


            	It is also seen briefly in the title sequence of the film Stormbreaker, along with various other London landmarks.


            	A cartoon depiction of the Dome was used in the title sequence of the BBC television show Have I Got News For You


            	The song "Silvertown Blues" from Mark Knopfler's album Sailing to Philadelphia deals with the construction of The Dome.


            	It can be seen in the background of the film Green Street.


            	It is featured in the title sequence of the popular soap opera EastEnders.


            	The Dome was also the site for a roadblock on The Amazing Race 7, where the teams had to drive a double-decker bus around the car park.


            	A book about the attempted robbery of the De Beers diamonds from the Dome was published in 2004. Written by crime journalist and author Kris Hollington, Diamond Geezers ( ISBN 1843171228) also features a history of The Dome.


            	The O2 was featured for a few seconds in the background during a sequence in the 2006 film The Da Vinci Code.


            	During the political controversy surrounding the dome in 1996 Wonder Bra ran an advertising campaign with the slogan 'Not all domes lack public support'.


            	In the Doctor Who novel Made of Steel, the Cybermen have made the empty dome their base.


            	Gideon's Daughter is a BBC television drama written and directed by Stephen Poliakoff. Starring Bill Nighy, Miranda Richardson and Emily Blunt, it aired in the UK on BBC One on February 26, 2006 and in the US on BBC America a month later. It is set against the backdrop of New Labour's rise to power, the death of Princess Diana, and the ill-advised development of The Dome. Both Nighy and Blunt received Golden Globe Awards for their performances. The show won a Peabody Award in April 2007


            	On channel 4's The Big Breakfast they had the Millennium Dome Watch, in which the same clip of the dome was used with a boat and bird going past. this was to parody the inaction over its construction.
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          Dame Millicent Fawcett GBE LLD ( 11 June 1847  5 August 1929) was an English suffragist (as opposed to a suffragette) and an early feminist.


          She was born Millicent Garrett in Aldeburgh, Suffolk, England. As a suffragist, she took a moderate line, but was a tireless campaigner, concentrating much of her energy on the struggle to improve women's opportunities for higher education. In 1871, she co-founded Newnham College, Cambridge. She later became president of the National Union of Women's Suffrage Societies (the NUWSS), a position she held from 1897 until 1919.


          In July 1901 she was appointed to lead the British Government's appointed Fawcett Commission to South Africa and investigate conditions in the concentration camps that had been created there. Her report corroborated what the campaigner Emily Hobhouse had said about conditions in the camps.


          


          Life


          Millicent Fawcett came from a liberal family, and along with her sisters was given a good education. When she was twelve, her sister Elizabeth Garrett went to study medicine in London, later becoming the first female doctor in Britain. When Millicent was 13 Elizabeth returned home with her friend Emily Davies. Sitting by the fireside they selected careers for advancing the frontiers of women's rights, Elizabeth took Medicine, Emily took Education, and Millicent was allocated Politics and votes for women. On a visit to her sister in 1865, Millicent met John Stuart Mill, the noted philosopher of liberalism concerned with women's rights and female suffrage. He introduced Millicent to her future husband Henry Fawcett, the Liberal Member of Parliament who later became Postmaster General in Gladstone's government. They married in 1867.


          Henry Fawcett was blind, and as a result Millicent acted as his secretary, often sitting in on meetings in order to transcribe them for him. As a result, she gained a knowledge of the political world. They had a daughter together, Philippa Fawcett, who was born in 1868. She also worked as a tutor at the Birkbeck Literary and Scientific Institution.


          From the 1870s, Millicent campaigned for female suffrage, with her husband's backing. In 1884, Henry Fawcett died, and Millicent began to concentrate on politics. After the death of Lydia Becker, she became the leader of the National Union of Women's Suffrage Societies (NUWSS), the main suffragist organisation in Britain. She held this post until 1919, a year after the first women had been granted the vote. After that, she left the suffrage campaign for the most part, and devoted much of her time to writing books, including a biography of Josephine Butler.


          She was granted an honorary LLD by St. Andrew's University in 1905, awarded a damehood ( GBE) in 1925, and died four years later, in 1929. Her memory is preserved now in the name of the Fawcett Society, and in Millicent Fawcett Hall, constructed in 1929 in Westminster as a place that women could use to debate and discuss the issues that affected them. The hall is currently owned by Westminster School and is the location of its drama department, incorporating a 150-seat studio theatre.
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          Political Activities


          Fawcett was a moderate campaigner, distancing herself from the militant and violent activities of the Pankhursts and the Women's Social and Political Union (WSPU). She believed that their actions were in fact harming women's chances of gaining the vote, as they were alienating the MPs who were debating whether or not to give women the vote, as well as souring much of the general public towards the campaign. For example, when WSPU member Emily Wilding Davison threw herself in front of the King's horse at the 1913 Epsom Derby, while hospitalized she had to be protected from a large group of people who wanted to lynch her for her actions.


          Fawcett also campaigned for the repeal of the Contagious Diseases Acts, which reflected sexual double standards. The Acts required that prostitutes be examined for sexually transmitted diseases, and if they were found to have passed any on to their customers, they were imprisoned. Poor women could be arrested, and could also be imprisoned for refusing consent to the examination, which was invasive and could be painful. The prostitutes' infectious male customers were not subject to the Acts. The Acts were eventually repealed as a result of Fawcett's and others' campaigning.


          When the First World War broke out in 1914, while the WSPU ceased all of their activities to focus on the war effort, Fawcett's NUWSS did not. This was largely because as the organisation was significantly less militant than the WSPU, it contained many more pacifists, and general support for the war within the organisation was weaker. The WSPU, in comparison, was called jingoistic as a result of its leaders' strong support for the war. While Fawcett was not a pacifist, she risked dividing the organisation if she ordered a halt to the campaign, and the diverting of NUWSS funds to the government, as the WSPU had done. The NUWSS continued to campaign for the vote during the war, and used the situation to their advantage by pointing out the contribution women had made to the war effort in their campaigns.


          Fawcett is considered instrumental in 6 million British women over 30-years-old gaining the vote in 1918.


          


          Works


          
            	1870: Political Economy for Beginners, ran to at least 10 editions


            	1872: Essays and Lectures on social and political subjects, written with her husband


            	1874: Tales in Political Economy


            	1875: Janet Doncaster, a novel


            	1889: Some Eminent Women of our Times: short biographical sketches


            	1895: Life of Her Majesty, Queen Victoria


            	1901: Life of the Right Hon. Sir William Molesworth


            	1905: Five Famous French Women


            	1912: Women's Suffrage: a Short History of a Great Movement ISBN 0-9542632-4-3


            	1920: The Women's Victory and After: Personal reminiscences, 1911-1918


            	1924: What I Remember (Pioneers of the Woman's Movement) ISBN 0-88355-261-2


            	1927: Josephine Butler: her work and principles and their meaning for the twentieth century, written with Ethel M. Turner

          


          
            	dozens of articles for periodicals including The Englishwoman, Woman's Leader, Fraser's Magazine, National Review, Macmillan's Magazine, Common Cause, Fortnightly Review, Nineteenth Century and Contemporary Review.


            	Fawcett wrote the introduction to the 1890 edition of Mary Wollstonecraft's book A Vindication of the Rights of Woman.

          


          


          Biographies


          
            	Ray Strachey (1931), Millicent Garrett Fawcett


            	David Rubinstein (1991), A Different World for Women: The life of Millicent Garrett Fawcett, Hemel Hempstead, Harvester Wheatsheaf, ISBN 0710811047

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Millicent_Fawcett"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Milton Keynes


        
          

          
            
              	Milton Keynes
            


            
              	
                [image: ]

                Central Milton Keynes skyline.

              
            


            
              	
                
                  
                    [image: Milton Keynes (Buckinghamshire)]


                    
                      [image: Milton Keynes]


                      

                    

                  


                  

                


                Milton Keynes shown within Buckinghamshire
              
            


            
              	Population

              	184,506
            


            
              	OSgridreference

              	
            


            
              	-London

              	54.4 m
            


            
              	Unitaryauthority

              	Milton Keynes
            


            
              	Ceremonialcounty

              	Buckinghamshire
            


            
              	Region

              	South East
            


            
              	Constituentcountry

              	England
            


            
              	Sovereignstate

              	United Kingdom
            


            
              	Post town

              	MILTON KEYNES
            


            
              	Postcodedistrict

              	MK1 - 15
            


            
              	Diallingcode

              	01908
            


            
              	Police

              	Thames Valley
            


            
              	Fire

              	Buckinghamshire
            


            
              	Ambulance

              	South Central
            


            
              	EuropeanParliament

              	South East England
            


            
              	UKParliament

              	North East Milton Keynes
            


            
              	

              	Milton Keynes South West
            


            
              	List of places: UK  England  Buckinghamshire
            

          


          Coordinates:


          Milton Keynes ( pronunciation; IPA: /ˌmɪltənˈkiːnz/) is a large town in South East England, about 45miles (72km) north-west of London. It is also the principal town of the Borough of Milton Keynes, itself part of ceremonial Buckinghamshire. It was formally designated as a new town on 23 January 1967. Its 89km (34sqmi) area incorporated the existing towns of Bletchley, Wolverton and Stony Stratford along with another fifteen villages and farmland in between. It took its name from the existing village of Milton Keynes, a few miles east of the planned city centre. Uniquely for the United Kingdom, the urban form uses a 1km grid for the top level of street hierarchy: the local form of most districts is more conventional. At the 2001 census the population of the Milton Keynes urban area, including the adjacent town of Newport Pagnell, was 184,506, and that of the wider Borough, which has been a unitary authority independent of Buckinghamshire County Council since 1997, was 207,063 (compared with a population of around 53,000 for the same area in 1961).


          


          History


          


          Birth of a "New City"


          In the 1960s, the Government decided that a further generation of new towns in the South East was needed to relieve housing congestion in London, where thousands of people were still living in dilapidated Victorian terraces which lacked many basic amenities.
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          Since the 1950s, overspill housing for several London boroughs had been constructed in Bletchley. Further studies in the 1960s identified north Buckinghamshire as a possible site for a large new town, a new city, encompassing the existing towns of Bletchley, Stony Stratford and Wolverton. The New Town (informally, "New City") was to be the biggest yet, with a target population of 250,000, in a 'designated area' of 21,850 acres (34.1 sqmi/88.4 km). The name "Milton Keynes" was taken from the existing village of Milton Keynes on the site.


          The site was deliberately located equidistant from London, Birmingham, Leicester, Oxford and Cambridge with the intention that it would be self-sustaining and eventually become a major regional centre in its own right. Planning control was taken from elected local authorities and delegated to the Milton Keynes Development Corporation (MKDC).


          The Corporation's strongly modernist designs featured regularly in the magazines Architectural Design and the Architects' Journal. MKDC was determined to learn from the mistakes made in the earlier New Towns and revisit the Garden City ideals. They set in place the characteristic grid roads that run between districts and the intensive planting, lakes and parkland that are so evident today. Central Milton Keynes was not intended to be a traditional town centre but a business and shopping district that supplemented the Local Centres in most of the Grid Squares. This non-hierarchical devolved city plan was a departure from the English New Towns tradition and envisaged a wide range of industry and diversity of housing styles and tenures across the city. The largest and almost the last of the British New Towns, Milton Keynes has stood the test of time far better than most, and has proved flexible and adaptable. The radical grid plan was inspired by the work of Californian urban theorist Melvin M Webber (1921-2006), described by the founding architect of Milton Keynes, Derek Walker, as the "father of the city". Webber thought that telecommunications meant that the old idea of a city as a concentric cluster was out of date and that cities which enabled people to travel around them readily would be the thing of the future achieving "community without propinquity" for residents. With both car ownership and ever more emphasis on e-commerce, his ideas, launched in the 1960s, have proved far-sighted, rarely more so than in Milton Keynes.


          


          Moving to maturity


          The Government wound up MKDC in 1992, transferring control to the Commission for New Towns (CNT) and then finally to English Partnerships, with the planning function returning to local authority control (since 1974 and the Local Government Act 1972, the Milton Keynes Borough Council, which was subsequently made a unitary authority in the 1990s). Most recently, the Government has assigned significant planning control to English Partnerships, charging it with increasing the population beyond to 300,000 by 2030. The Milton Keynes Partnership has also been formed, charged with co-ordinating the necessary and sometimes conflicting interests across the community as Milton Keynes enters its next phase.


          Along with many other towns and boroughs, Milton Keynes competed for formal city status in the 2000 and 2002 competitions, but was not ultimately successful.


          


          Prior history
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          The area that was to become Milton Keynes encompassed a landscape that has a rich historic legacy. The area to be developed was largely farmland and undeveloped villages, but with evidence of permanent settlement dating back to the Bronze Age. Before construction began, every area was subject to detailed archaeological investigation: doing so has provided a unique insight into the history of a large sample of the landscape of south-central England. There is evidence of Iron Age, Romano-British, Anglo-Saxon, Anglo-Norman, Medieval and Industrial revolution settlements. Collections of oral history covering the 20th century completes a picture that is described in detail at the main article.


          When the boundary of Milton Keynes was defined, some 40,000 people lived in three towns and seven villages in the "designated area" of 21,833acre (88.4 km).


          


          Urban design


          Since the radical plan form and large scale of Milton Keynes attracted international attention, early phases of the town include work by celebrated architects, including (Sir) Richard MacCormac, (Lord) Norman Foster, Henning Larsen, Ralph Erskine, John Winter, and Martin Richardson. The Corporation itself attracted talented young architects led by the young and charismatic Derek Walker. Though strongly committed to sleek "Miesian" minimalism inspired by the German/ American architect Mies van der Rohe they also developed a strand of contextualism in advance of the wider adoption of commercial Post-Modernism as an architectural style in the 1980s. In the Miesian tradition were the Pineham Sewage Works, which Derek Walker regarded as his finest achievement, and the Shopping Building designed by Stuart Mosscrop and Christopher Woodward, which is widely regarded as the finest twentieth century retail building in Britain (due for major redevelopment in 2007, following the failure of attempts to have it protected as a Listed building). The contextual tradition that ran alongside it is best exemplified by the Corporation's infill scheme at Cofferidge Close, Stony Stratford, designed by Wayland Tunley, which carefully inserts into a historic stretch of High Street a modern retail facility, offices and car park. The Development Corporation also led an ambitious Public art programme.


          


          Grid squares


          Milton Keynes Development Corporation planned the major road layout according to street hierarchy principles, using a grid pattern of approximately 1km interval, rather than on the more conventional radial pattern found in older settlements. Major roads within the town run between communities, rather than through them: the major roads are known locally as grid roads and the spaces between them are known as grid squares. Intervals of 1km were chosen so that people would always be within walking distance of a bus stop. Consequently each grid square is a semi-autonomous community, making a unique collective of 100 clearly identifiable neighbourhoods within the overall urban environment. The grid squares have a variety of development styles, ranging from conventional urban development and industrial parks to original rural and modern urban and pseudo-rural developments. Most grid squares have Local Centres, intended as local retail hubs and most with community facilities as well. Originally intended under the Master Plan to sit alongside the Grid Roads, the Local Centres were mostly in fact built embedded in the communities and some are becoming unviable as a result of this and pressure from the new hypermarkets.


          


          Roads and cycleways


          Roundabout junctions were built at intersections since the grid roads were intended to carry large volumes of traffic: this type of junction is efficient at dealing with these volumes. The major roads are dual carriageway, the others are single carriageway. Along one side of each single-carriageway grid road, there is a (grassed) reservation to permit dualling or additional transport infrastructure at a later date. The edges of each grid square are landscaped and densely planted, some additionally have berms. The purpose of the berms is to reduce traffic noise for adjacent residents but traffic noise can be significant at many locations, even some distance from the grid lanes. Traffic movements are fast, with little congestion since there are many alternative routes to a particular destination. The national speed limit applies on duelled sections of the grid roads (70mph) and most single carriageway grid roads (60mph), although some single carriageway speed limits have now been reduced to 40mph. Consequently the risk to unwary pedestrians and turning traffic is significant, although pedestrians rarely need to cross grid roads at grade, as underpasses exist in several places along each stretch of all of the grid roads. Some pedestrians avoid some of the underpasses through fear or inconvenience, though this is not typical. Monitoring station data shows that pollution is lower than in other settlements of a similar size. This can be partially attributed to the large number of trees, particularly to the fact that trees line grid roads in most places.


          There is a separate cycleway network (the " redways") that runs through the grid-squares and sometimes runs alongside the grid-road network. These were designed to segregate slow moving cycle and pedestrian traffic from fast moving motor traffic. In practice, they are mainly used for leisure cycling rather than commuting, mainly because they need to duck under the grid-roads regularly at the underpasses and because they take meandering scenic routes rather than straight lines. Despite what appears to be a desirable facility, rates of cycle commuting in Milton Keynes are well below the national average for urban areas. The detailed article includes a critical appraisal.


          


          Height
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          The original design guidance declared that "no building [be] taller than the tallest tree". However, the Milton Keynes Partnership, in its expansion plans for Milton Keynes, believes that Central Milton Keynes (and elsewhere) needs "landmark buildings" and has recently lifted the height restriction for the area. As a result, 14- storey buildings are now being built in the town centre. Some of the pedestrian underpasses are being closed in order to 'normalise' the townscape of Central Milton Keynes and the character of the area is set to change under government pressure to increase densities of development.


          The most recent building under construction is The Pinnacle MK on Midsummer Boulevard. The Pinnacle is the largest office building to be constructed in Milton Keynes in 25 years, it can bee seen in the town's modern skyline in the image above, where the 2 tower cranes are. Construction started in July 2007 and is due to complete in June 2009.


          


          Linear parks
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          The flood plains of the Great Ouse and of its tributaries (the Ouzel and some brooks) have been protected as linear parks that run right through the town. The Grand Union Canal is another green route (and demonstrates the level topology of the town - there is just one minor lock in its entire 10 mile route through from Fenny Stratford to the "Iron Trunk" Aqueduct over the Ouse at Wolverton. The Milton Keynes redway system of cycleways and footpaths uses these and other routes. The Park system was designed by landscape architect Peter Youngman, who also developed landscape precepts for the whole town; groups of grid squares were to be planted with different selections of trees and shrubs in order to give them distinct identities. However, the landscaping of parks and of the grid roads was evolved under the leadership of Neil Higson, who from 1977 took over as Chief Landscape Architect and made the original grand but not entirely practical landscape plan more subtle. A policy of creating "settings, strings, beads" for landscape features was introduced: 'settings' for historic villages and landscape features, 'strings' of landscape to make the linear parks hang together and 'beads' of public space where residents might linger. Higson also made the landscaping of the Grid Roads, one of the glories of Milton Keynes, more subtle, with 'windows' cut into the roadside planting so that motorists travelling through had a sense of the major town they were in; early critics had said of Milton Keynes 'there is no there there', as the town could not be seen by the motorist just passing through. The skill and lavish scale of the Grid Road planting makes, now that the trees and shrubs have matured, a dramatic and welcome change from the monotony of many British towns.


          [bookmark: .22City_in_the_forest.22]


          "City in the forest"


          The original Development Corporation design concept aimed for a "forest city" and its foresters planted millions of trees from its own nursery in Newlands in the following years. As of 2006, the urban area has 20 million trees. Following the winding up of the Development Corporation the lavish landscapes of the Grid Roads and of the major parks were transferred to The Parks Trust, a charity which is independent from the municipal authority and which was intended to resist pressures to build on the parks over time. The Parks Trust is endowed with a portfolio of commercial properties, the income of which pay for the upkeep of the green spaces, a town-wide maintenance model which has attracted international attention.


          


          Further development plans


          In January 2004, Deputy Prime Minister John Prescott announced the Government's plan to double the population of Milton Keynes by 2025. He appointed English Partnerships to do so, taking planning controls away from Milton Keynes Borough Council and making EP the statutory planning authority. Their proposal for the next phase of expansion moves away from grid squares to large scale, mixed use, higher density development. The more detailed article expands on the details of their proposals. As the first stage in that plan, the Government expanded the boundaries of the designated area, adding large green-field expansion sites to the east and west that are to be developed by 2015.


          As might be anticipated, these plans are controversial  especially as planning control has been removed again from elected local authorities and placed in a central-government appointed body. Changes to Central Milton Keynes have been especially controversial and include the redevelopment of the shopping building, the finest monument of the "new city".


          Milton Keynes is at the centre of the South Midlands area identified by the government for growth.


          


          Culture
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          The open air National Bowl is a 65,000 capacity venue for large scale concerts. It is situated off the A5 near Furzton.


          The 1,400 seat Milton Keynes Theatre (Blonski-Heard) opened in 1999. Its high booking rate allows it to lay claim to the title "Britain's most popular theatre". The theatre has an unusual feature: the ceiling can be lowered closing off the third tier (gallery) to create a more intimate space for smaller scale productions. There are further performance spaces in Bletchley, Wolverton, Leadenhall, Shenley Church End, Stantonbury and Walton Hall.
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          The municipal (art) gallery (Milton Keynes Gallery, next to the main theatre) hosts various exhibitions.


          In Wavendon, on the southeast edge of the town, The Stables provides a venue for jazz, blues, folk, rock, classical, pop and world music. It is closely associated with jazz artists Cleo Laine and John Dankworth. The venue also hosts an annual summer camp for young musicians.


          Another music venue is The Pitz Club in the Woughton Centre, Leadenhall. It usually features a mixture of punk, alternative rock, and heavy metal.


          There are two museums, the Bletchley Park museum of wartime cryptography, and the Milton Keynes Museum, which includes the Stacey Hill Collection of rural life that existed before the foundation of the new town.


          The town also has a literature scene, with groups like Speakeasy meeting regularly and hosting performance events, and the town's only poetry magazine, Monkey Kettle coming out three times a year.


          


          Education


          The Open University's headquarters are based in the Walton Hall district, though as this is a distance learning institution, the only students resident on campus are approximately 200 postgraduates. Cranfield University, another postgraduate school, is located just outside the town, in Cranfield, Bedfordshire. Milton Keynes College provides further education to Foundation Degree level.


          In the early-1990s a purpose built Polytechnic was opened at Kents Hill in Milton Keynes, opposite the Open University's Walton Hall site. At around the time the existing Polytechnics converted to Universities, "MK Poly" merged with the former Leicester Polytechnic, De Montfort University and the site was rebranded the DMU MK site. However in recent years, DMU closed the MK site and the Open University has expanded to take over the buildings.


          Milton Keynes Council has identified the lack of a conventional local university as a problem. As an attempt to rectify this situation, a consortium of surrounding universities including De Montfort and Northampton, plus the Open University and Milton Keynes College have formed Universities for Milton Keynes.


          Like many parts of the UK, the state secondary schools in Milton Keynes are Comprehensive schools, although schools in the rest of Buckinghamshire still use the Tripartite System. Results are above the national average, though below that of the rest of Buckinghamshire  but the demography of Milton Keynes is also far closer to the national average than is the latter. However 3 of the schools in Milton Keynes (Sir Frank Markham Community School, Leon School and Sports College and The Radcliffe School) were amongst the worse 190 schools in England for GCSE results.
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          Milton Keynes has professional teams in football ( Milton Keynes Dons F.C.), ice hockey ( Milton Keynes Lightning) and in basketball ( Milton Keynes Lions). It is represented at amateur level in many sports, some at national level. For details see Sport in Milton Keynes. Milton Keynes is also home to the Xscape indoor ski slope.


          Senior football was a relatively late arrival in Milton Keynes. There had been several non-league teams based in the area over the years, but it wasn't until the late 1990s that it looked as though Milton Keynes would have a senior side. Local Businessman Pete Winkelman approached several clubs in and near London about a move to Milton Keynes, as it was by now the largest town or city in England to be without a professional club. He got his wish in May 2002 when Wimbledon FC were given permission to relocate to Milton Keynes - 62 miles away from their home borough of Merton. Wimbledon moved into the National Hockey Stadium in September 2003 as a temporary home until a new, larger stadium could be built. A year later, Wimbledon FC became Milton Keynes Dons, and three years after that they moved into a new 22,000-seat stadium:mk in the Denbigh district of south Milton Keynes. They hope to have a 32,000 capacity by 2009.


          


          Centre
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          As a key element of the "New City" vision, Milton Keynes has a purpose built centre, with a very large "covered high street" shopping centre, theatre, art gallery, two multiplex cinemas, hotels, business district, ecumenical church, Borough Council offices and central railway station.


          


          Other amenities
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            	Milton Keynes has a 125mile (200km) network of cycleways/footpaths for pedestrians and cyclists called the Redway system, generally surfaced with red tarmac, which criss-cross most of town. The national SUSTRANS cycle network runs to and through the town. The Swans Way long distance path does the same.


            	Central Milton Keynes is home to the National Badminton Centre and the National Hockey Stadium. There is a new football stadium in the Denbigh district near Bletchley, home of Milton Keynes Dons F.C.


            	Near the station, the "Planet Ice" ice rink is used for professional and amateur ice hockey plus leisure skating and amateur figure skating. See Sport in Milton Keynes Ice hockey for details.


            	Also near the station there is a covered "urban skateboarding" arena known as the Buszy, but the wide expanses and slopes of the station plaza remain very popular among boarders.


            	There is a high security prison, HMP Woodhill, on the western boundary of the town.


            	Willen Lakeside Park hosts watersports, and the North Lake is a bird sanctuary.


            	The Blue Lagoon Local Nature Reserve in Bletchley.


            	Milton Keynes is covered by a high speed WiMax network and the central area additionally has a free WiFi..

          


          


          Original towns and villages
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          The historical settlements have been focal points for the modern development of the new city. Every grid square has historical antecedents, if only in the field names. The more obvious ones are listed below and most have more detailed articles.


          Bletchley was first recorded in the 12th century as Blechelai. Its station was a major Victorian junction (the London and North Western Railway with the Oxford-Cambridge Varsity Line), leading to the substantial urban growth in the town in that period. It expanded to absorb the villages of Water Eaton and Fenny Stratford.


          
            	Bletchley Park was home to the Government Code and Cypher School during the Second World War. The famous Enigma code was cracked here, and the building housed what was arguably the world's first programmable computer, Colossus. The house is now a museum of war memorabilia, cryptography and computing.

          


          The Benedictine Priory at Bradwell was of major economic importance in this area of north Buckinghamshire before the Dissolution of the Monasteries. The routes of the medieval trackways converge on the site from some distance (many of which are now Redways or bridleways). Nowadays, there is only a small medieval chapel and a manor house occupying the site.


          New Bradwell, to the north of the medieval Bradwell (Abbey) and just across the canal and the railway to the east of Wolverton, was built specifically for railway workers. It has a working windmill. The level bed of the old railway from Newport Pagnell to Wolverton ends here and has been converted to a redway, making it a favourite route for cycling.


          Great Linford appears in the Domesday Book as Linforde, and features a church to Saint Andrew dating from 1215. Today, the outer buildings of the seventeenth-century manor house form an Arts Centre, and Linford Manor is a prestigious recording studio.


          Milton Keynes Village is the original village to which the New "City" owes its name. The original village is still evident, with a pleasant thatched pub, village hall, church and traditional housing. The area around the village has reverted to its original name of Middleton, as shown on old maps of the 1700s. The oldest surviving domestic building in the area, a fourteenth century manor house, is here.


          There has been a market in Stony Stratford since 1194 (by charter of King Richard I). The Rose and Crown Inn at Stratford is reputedly the last place the Princes in the Tower were seen alive.


          The manor house of Walton village, Walton Hall, is the headquarters of the Open University and the tiny parish church (deconsecrated) is in its grounds.


          The tiny Parish Church (1680) at Willen contains the only unaltered building by the architect and physicist Robert Hooke. Nearby, there is a Buddhist Temple and a Peace Pagoda. The district borders the River Ouzel: there is a large balancing lake here, to capture flash floods before they cause problems down stream on the River Great Ouse. The north basin is a wild-life sanctuary and a favourite of migrating aquatic birds. The south basin is for leisure use, favoured by wind surfers and dinghy sailors. The circuit of the lakes is a favoured "fun run".


          The original Wolverton was a medieval settlement just north and west of today's town. The Ridge and Furrow pattern of agriculture can still be seen in the nearby fields and the Saxon (rebuilt in 1819) Church of the Holy Trinity still sits next to the Norman Motte and Bailey site. Modern Wolverton was a 19th century New Town built to house the workers at the Wolverton railway works (which built engines and carriages for the London and North Western Railway).


          


          Economy, Demographics, Geography, Politics


          
            
              	Northampton

              	North: Olney

              	Bedford
            


            
              	West: Buckingham

              	Milton Keynes

              	East: Cambridge
            


            
              	Aylesbury, Oxford

              	South: Leighton Buzzard

              	Luton, London
            

          


          Data on the economy, demographics and politics of Milton Keynes is collected at the Borough level and can be found at Economy of the Borough and Demographics of the Borough. However, since the urban area is predominant in the Borough, it is reasonable to assume that the figures are broadly the same. Milton Keynes is one of the most successful (per capita) economies in the South East, itself the economic powerhouse of the United Kingdom. The population is significantly younger than the national averages. As of 2008, there is effective full employment. According to 2005 estimates, the ethnic makeup of the city is 88.0% White, 4.7% South Asian, 3.5% Black, 2.1% Mixed Race, 1.7% Chinese or other.


          



          


          Modern parishes and districts


          The Borough of Milton Keynes is fully parished. These are the parishes, and the districts they contain, within Milton Keynes itself. For a list of parishes in the Borough, see Borough of Milton Keynes (Rest of the borough)


          
            	Bletchley and Fenny Stratford: Central Bletchley, Denbigh North, Denbigh East, Denbigh West, Eaton Manor, Fenny Stratford, Water Eaton


            	Bradwell: Bradwell, Bradwell Common, Bradwell village, Heelands, Rooksley


            	Bradwell Abbey: Bradwell Abbey, Kiln Farm, Stacey Bushes, Two Mile Ash, Wymbush


            	Broughton and Milton Keynes: Atterbury, Brook Furlong, Broughton, Fox Milne, Middleton (Milton Keynes Village), Northfield, Oakgrove, Pineham


            	Campbell Park: Campbell Park, Fishermead, Newlands, Oldbrook, Springfield, Willen and Willen Lake, Winterhill, Woolstone


            	Central Milton Keynes


            	Great Linford: Great Linford, Neath Hill, Pennyland, Tongwell, Willen Park, Giffard Park


            	Kents Hill, Monkston and Brinklow: Brinklow, Kents Hill, Kingston, Monkston


            	Loughton: Loughton, Loughton Lodge, Great Holm, Knowlhill including the Bowl


            	New Bradwell


            	Shenley Brook End: Emerson Valley, Furzton, Kingsmead, Shenley Brook End, Snelshall, Tattenhoe, Tattenhoe Park, Westcroft


            	Shenley Church End: Crownhill, Grange Farm, Hazeley, Medbourne, Oakhill, Oxley, Shenley Church End, Woodhill


            	Simpson: Ashland, Simpson, West Ashland


            	Stantonbury: Bancroft/Bancroft Park, Blue Bridge, Bradville, Linford Wood, Stantonbury, Stantonbury Fields


            	Stony Stratford: Fullers Slade, Galley Hill, Stony Stratford


            	Walton: Brown's Wood, Caldecotte, Old Farm Park, Tilbrook, Tower Gate, Walnut Tree, Walton, Walton Hall, Walton Park, Wavendon Gate


            	West Bletchley: Bletchley Park, Church Green, Far Bletchley, Old Bletchley, West Bletchley, Whaddon (ward)


            	Wolverton and Greenleys: Greenleys, Stonebridge, Wolverton, Old Wolverton


            	Woughton: Beanhill, Bleak Hall, Coffee Hall, Eaglestone, Elfield Park, Leadenhall, Netherfield, Peartree Bridge, Redmoor, Tinkers Bridge, Woughton on the Green, Woughton Park, Woughton village.

          


          


          Transport


          
            [image: the Grand Union Canal passes over Grafton Street at Bradwell via the modern Bradwell Aqueduct]

            
              the Grand Union Canal passes over Grafton Street at Bradwell via the modern Bradwell Aqueduct
            

          


          The Grand Union Canal between London and Birmingham provides a major axis in the design of Milton Keynes. Milton Keynes is situated on the West Coast Main Line, which served Bletchley railway station and Wolverton railway station before the development of Milton Keynes. These stations are now only served by local services, and the Milton Keynes Central station has been developed between these and serves the town centre. The Marston Vale Line branches from the WCML at Bletchley, and has two stations: Fenny Stratford railway station and Bow Brickhill railway station.


          The M1 motorway runs to the east of the town, and is served by junctions 13, 14, and 15A. The A5 road runs through the west of the town. Other main roads include the A509, which links Milton Keynes with Wellingborough and Kettering, and the A421 which goes west to Buckingham and east to Bedford.


          Many coaches stop at the Milton Keynes Coachway, beside M1 Junction 14, near a park and ride car park, about 3miles (5km) from the centre (3.5miles from Milton Keynes Central station).


          The main bus operator is MK Metro, providing a number of routes which mainly pass through or serve Central Milton Keynes.


          Milton Keynes is served by routes 6 and 51 on the National Cycle Network.


          The nearest international airport is London Luton Airport which is accessible by route VT99 from MK Central station, this service runs with wheelchair accessible coaches. There is a direct rail connection to Birmingham International Airport. There is an aerodrome at Cranfield, 6miles (10km) from the centre.
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          Mind collectively refers to the aspects of intellect and consciousness manifested as combinations of thought, perception, memory, emotion, will and imagination; mind is the stream of consciousness. It includes all of the brain's conscious processes. This denotation sometimes includes, in certain contexts, the working of the human unconscious or the conscious thoughts of animals. "Mind" is often used to refer especially to the thought processes of reason.


          The mind is a model of the universe built up from insights. Thoughts of the mind fall into 2 categories: 1) Analysis of past experience with the purpose of gaining insight for use within this model at a later date; and 2) Simulations of future scenarios using existing insights in the mind model in order to predict outcomes. A mature mind has assimilated many insights and understands cause and effect. When insight is not subordinate to a validation discipline like the Randomized controlled trial, fallacious thinking can result in a confused mind. A "common" or "world" mind refers to minds that are in exchange of ideas and insights with each other and form similar conclusions about cause and effect. Through the form of books and other media, minds from the past are able to communicate their insights about cause and effect to present and future minds.


          There are many theories of the mind and its function. The earliest recorded works on the mind are by Zarathushtra, the Buddha, Plato, Aristotle, Adi Shankara and other ancient Greek, Indian and Islamic philosophers. Pre-scientific theories, based in theology, concentrated on the relationship between the mind and the soul, the supernatural, divine or god-given essence of the person. Modern theories, based on scientific understanding of the brain, theorise that the mind is a phenomenon of the brain and is synonymous with consciousness.


          The question of which human attributes make up the mind is also much debated. Some argue that only the "higher" intellectual functions constitute mind: particularly reason and memory. In this view the emotions - love, hate, fear, joy - are more "primitive" or subjective in nature and should be seen as different from the mind. Others argue that the rational and the emotional sides of the human person cannot be separated, that they are of the same nature and origin, and that they should all be considered as part of the individual mind.


          In popular usage mind is frequently synonymous with thought: It is that private conversation with ourselves that we carry on "inside our heads." Thus we "make up our minds," "change our minds" or are "of two minds" about something. One of the key attributes of the mind in this sense is that it is a private sphere to which no one but the owner has access. No-one else can "know our mind." They can only know what we communicate.(Both consciously and sub-consciously)


          


          Aspects of mind


          


          Mental faculties


          Thought is a mental process in which the mind allows the being to model the world, and so to deal with it effectively according to their goals, plans, ends and desires. Words referring to similar concepts and processes include cognition, sentience, consciousness, idea, and imagination. Thinking involves the cerebral manipulation of information, as when we form concepts, engage in problem solving, reason and make decisions. Thinking is a higher cognitive function and the analysis of thinking processes is part of cognitive psychology.


          Memory is an organism's ability to store, retain, and subsequently recall information. Although traditional studies of memory began in the realms of philosophy, the late nineteenth and early twentieth century put memory within the paradigms of cognitive psychology. In recent decades, it has become one of the principal pillars of a new branch of science called cognitive neuroscience, a marriage between cognitive psychology and neuroscience.


          Imagination is accepted as the innate ability and process to invent partial or complete personal realms within the mind from elements derived from sense perceptions of the shared world. The term is technically used in psychology for the process of reviving in the mind percepts of objects formerly given in sense perception. Since this use of the term conflicts with that of ordinary language, some psychologists have preferred to describe this process as " imaging" or " imagery" or to speak of it as "reproductive" as opposed to "productive" or "constructive" imagination. Imagined images are seen with the " mind's eye". One hypothesis for the evolution of human imagination is that it allowed conscious beings to solve problems (and hence increase an individual's fitness) by use of mental simulation.


          Consciousness is a quality of the mind generally regarded to comprise qualities such as subjectivity, self-awareness, sentience, sapience, and the ability to perceive the relationship between oneself and one's environment. It is a subject of much research in philosophy of mind, psychology, neuroscience, and cognitive science. Some philosophers divide consciousness into phenomenal consciousness, which is subjective experience itself, and access consciousness, which refers to the global availability of information to processing systems in the brain. Phenomenal consciousness is a state with qualia. Phenomenal consciousness is being something and access consciousness is being conscious of something.


          Mental Retardation is a rare case of selected individuals who experience a natural boundary to thinking, logic, and creativity.


          


          Philosophy of mind


          Philosophy of mind is the branch of philosophy that studies the nature of the mind, mental events, mental functions, mental properties, consciousness and their relationship to the physical body. The mind-body problem, i.e. the relationship of the mind to the body, is commonly seen as the central issue in philosophy of mind, although there are other issues concerning the nature of the mind that do not involve its relation to the physical body.


          Dualism and monism are the two major schools of thought that attempt to resolve the mind-body problem. Dualism is the position that mind and body are in some way separate from each other. It can be traced back to Plato, Aristotle and the Samkhya and Yoga schools of Hindu philosophy, but it was most precisely formulated by Ren Descartes in the 17th century. Substance dualists argue that the mind is an independently existing substance, whereas Property dualists maintain that the mind is a group of independent properties that emerge from and cannot be reduced to the brain, but that it is not a distinct substance.


          Monism is the position that mind and body are not ontologically distinct kinds of entities. This view was first advocated in Western Philosophy by Parmenides in the 5th Century BC and was later espoused by the 17th Century rationalist Baruch Spinoza. Physicalists argue that only the entities postulated by physical theory exist, and that the mind will eventually be explained in terms of these entities as physical theory continues to evolve. Idealists maintain that the mind is all that exists and that the external world is either mental itself, or an illusion created by the mind. Neutral monists adhere to the position that there is some other, neutral substance, and that both matter and mind are properties of this unknown substance. The most common monisms in the 20th and 21st centuries have all been variations of physicalism; these positions include behaviorism, the type identity theory, anomalous monism and functionalism.


          Many modern philosophers of mind adopt either a reductive or non-reductive physicalist position, maintaining in their different ways that the mind is not something separate from the body. These approaches have been particularly influential in the sciences, particularly in the fields of sociobiology, computer science, evolutionary psychology and the various neurosciences. Other philosophers, however, adopt a non-physicalist position which challenges the notion that the mind is a purely physical construct. Reductive physicalists assert that all mental states and properties will eventually be explained by scientific accounts of physiological processes and states. Non-reductive physicalists argue that although the brain is all there is to the mind, the predicates and vocabulary used in mental descriptions and explanations are indispensable, and cannot be reduced to the language and lower-level explanations of physical science. Continued neuroscientific progress has helped to clarify some of these issues. However, they are far from having been resolved, and modern philosophers of mind continue to ask how the subjective qualities and the intentionality (aboutness) of mental states and properties can be explained in naturalistic terms.


          


          Science of mind


          Psychology is the scientific study of human behaviour; Noology, the study of thought. As both an academic and applied discipline, Psychology involves the scientific study of mental processes such as perception, cognition, emotion, personality, as well as environmental influences, such as social and cultural influences, and interpersonal relationships, in order to devise theories of human behaviour. Psychology also refers to the application of such knowledge to various spheres of human activity, including problems of individuals' daily lives and the treatment of mental health problems.


          Psychology differs from the other social sciences (e.g., anthropology, economics, political science, and sociology) due to its focus on experimentation at the scale of the individual, as opposed to groups or institutions. Historically, psychology differed from biology and neuroscience in that it was primarily concerned with mind rather than brain, a philosophy of mind known as dualism. Modern psychological science incorporates physiological and neurological processes into its conceptions of perception, cognition, behaviour, and mental disorders.


          A new scientific initiative, the Decade of the Mind, seeks to advocate for the U.S. Government to invest $4 billion over the next ten years in the science of the mind.


          


          Social psychology and group behaviour


          Social psychology is the study of how social conditions affect human beings. Scholars in this field are generally either psychologists or sociologists. Social psychologists who are trained in psychology tend to focus on individuals as the unit of study; sociologists tend to favor the study of groups and larger social units such as societies, although there are exceptions to these general tendencies in both fields. Despite their similarity, the disciplines also tend to differ in their respective goals, approaches, methods, and terminology. They also favour separate academic journals and societies.


          Like biophysics and cognitive science, social psychology is an interdisciplinary area. The greatest period of collaboration between sociologists and psychologists was during the years immediately following World War II (Sewell, 1989). Although there has been increasing isolation and specialization in recent years, some degree of overlap and influence remains between the two disciplines.


          


          Brain


          In animals the brain, or encephalon ( Greek for "in the head"), is the control centre of the central nervous system, responsible for thought. In most animals, the brain is located in the head, protected by the skull and close to the primary sensory apparatus of vision, hearing, equilibrioception, taste and olfaction. While all vertebrates have a brain, most invertebrates have either a centralized brain or collections of individual ganglia. Primitive animals such as sponges do not have a brain at all. Brains can be extremely complex. For example, the human brain contains more than 100 billion neurons, each linked to as many as 10,000 others.


          


          Mental health


          By analogy with the health of the body, one can speak metaphorically of a state of health of the mind, or mental health. Merriam-Webster defines mental health as "A state of emotional and psychological well-being in which an individual is able to use his or her cognitive and emotional capabilities, function in society, and meet the ordinary demands of everyday life." According to the World Health Organization (WHO), there is no one "official" definition of mental health. Cultural differences, subjective assessments, and competing professional theories all affect how "mental health" is defined. In general, most experts agree that "mental health" and " mental illness" are not opposites. In other words, the absence of a recognized mental disorder is not necessarily an indicator of mental health.


          One way to think about mental health is by looking at how effectively and successfully a person functions. Feeling capable and competent; being able to handle normal levels of stress, maintaining satisfying relationships, and leading an independent life; and being able to "bounce back," or recover from difficult situations, are all signs of mental health.


          Psychotherapy is an interpersonal, relational intervention used by trained psychotherapists to aid clients in problems of living. This usually includes increasing individual sense of well-being and reducing subjective discomforting experience. Psychotherapists employ a range of techniques based on experiential relationship building, dialogue, communication and behaviour change and that are designed to improve the mental health of a client or patient, or to improve group relationships (such as in a family). Most forms of psychotherapy use only spoken conversation, though some also use various other forms of communication such as the written word, art, drama, narrative story, or therapeutic touch. Psychotherapy occurs within a structured encounter between a trained therapist and client(s). Purposeful, theoretically based psychotherapy began in the 19th century with psychoanalysis; since then, scores of other approaches have been developed and continue to be created.


          


          Developmental history of the human mind


          The nature and origins of hominid intelligence is of natural interest to humans as the most successful and intelligent hominid species. As nearly a century of archaeological research has shown, the hominids evolved from earlier primates in eastern Africa. Unlike some non-primate tree-dwelling mammals, such as opossums, they evolved an opposable thumb, which enabled them to grasp and manipulate objects, such as fruit. They also possessed front-facing binocular vision.


          Around 10 million years ago, the earth's climate entered a cooler and drier phase, which led eventually to the ice ages. This forced tree-dwelling animals to adapt to their new environment or die out. Some primates adapted to this challenge by adopting bipedalism: walking on their hind legs. The advantages of this development are widely disputed. It was once thought that this gave their eyes greater elevation and the ability to see approaching danger further off but as we now know that hominids developed in a forest environment this theory has little real basis. At some point the bipedal primates developed the ability to pick up sticks, bones and stones and use them as weapons, or as tools for tasks such as killing smaller animals or cutting up carcases. In other words, these primates developed the use of technology, an adaptation other animals have not attained to the same capacity as these hominids. Bipedal tool-using primates evolved in the class of hominids, of which the earliest species, such as Sahelanthropus tchadensis, are dated to about 7 million years ago although homonid-made tools were not developed until about 2 million years ago. Thus bipedal hominids existed for 5 million years before they started making tools. The advantage of bipedalism would have been simply to be able to carry anything with survival value from an unfavorable environment to a more favorable one. Anything too big or heavy would have to be broken or cut. This would be an insight that led early minds to develop tools for the purpose.


          From about 5 million years ago, the hominid brain began to develop rapidly, some say this was because an evolutionary loop had been established between the hominid hand and brain. This theory says that the use of tools conferred a crucial evolutionary advantage on those hominids which had this skill. The use of tools required a larger and more sophisticated brain to co-ordinate the fine hand movements required for this task. however this theory has not been confirmed and many other theories have been developed based on scientific evidence. By 2 million years ago Homo habilis had appeared in east Africa: the first hominid to make tools rather than merely use them. Several more species in the genus 'homo' appeared before fully modern humans, known as homo sapiens developed. these homo sapiens, which are the archaic version of the modern human showed the first evidence of language, and the range of activities we call culture, including art and religion.


          About 200,000 years ago in Europe and the Near East hominids known to us as Neanderthal man or some call them homo neanderthalensis appeared. They too had art such as decorated tools for aesthetic pleasure and culture, such as burying their dead in ways which suggest spiritual beliefs. hotly debated in the scientific community is whether or not Homo sapiens developed from neanderthals or a combinations of hominids. Some scientists say that the Neanderthals were wiped out by homo sapiens when they entered the region about 40,000 years ago. What is known is that by 25,000 years ago the Neanderthal was extinct. Between 120,000 to 165,000 years ago Homo sapiens reached their fully modern form, the first evidence of this was found in Africa although once again the origins are widely debated between three theories, the Single-Origin theory, the Multiregional model and the Assimilation model.


          


          Animal intelligence


          Animal cognition, or cognitive ethology, is the title given to a modern approach to the mental capacities of animals. It has developed out of comparative psychology, but has also been strongly influenced by the approach of ethology, behavioural ecology, and evolutionary psychology. Much of what used to be considered under the title of animal intelligence is now thought of under this heading. Animal language acquisition, attempting to discern or understand the degree to which animal cognistics can be revealed by linguistics-related study, has been controversial among cognitive linguists.


          


          Artificial intelligence


          The term Artificial Intelligence (AI) was first used by John McCarthy who considers it to mean "the science and engineering of making intelligent machines". It can also refer to intelligence as exhibited by an artificial (man-made, non-natural, manufactured) entity. AI is studied in overlapping fields of computer science, psychology, neuroscience and engineering, dealing with intelligent behaviour, learning and adaptation and usually developed using customized machines or computers.


          Research in AI is concerned with producing machines to automate tasks requiring intelligent behaviour. Examples include control, planning and scheduling, the ability to answer diagnostic and consumer questions, handwriting, natural language, speech and facial recognition. As such, the study of AI has also become an engineering discipline, focused on providing solutions to real life problems, knowledge mining, software applications, strategy games like computer chess and other video games. One of the biggest difficulties with AI is that of comprehension. Many devices have been created that can do amazing things, but critics of AI claim that no actual comprehension by the AI machine has taken place.


          The debate about the nature of the mind is relevant to the development of artificial intelligence. If the mind is indeed a thing separate from or higher than the functioning of the brain, then hypothetically it would be much more difficult to recreate within a machine, if it were possible at all. If, on the other hand, the mind is no more than the aggregated functions of the brain, then it will be possible to create a machine with a recognisable mind (though possibly only with computers much different from today's), by simple virtue of the fact that such a machine already exists in the form of the human brain.


          


          Religious perspectives


          Various religious traditions have contributed unique perspectives on the nature of mind. In many traditions, especially mystical traditions, overcoming the ego is considered a worthy spiritual goal.


          Judaism teaches that "moach shalit al halev", the mind rules the heart. Humans can approach the Divine intellectually, through learning and behaving according to the Divine Will as enclothed in the Torah, and use that deep logical understanding to elicit and guide emotional arousal during prayer. Christianity has tended to see the mind as distinct from the soul (Greek nous) and sometimes further distinguished from the spirit. Western esoteric traditions sometimes refer to a mental body that exists on a plane other than the physical.


          Hinduism's various philosophical schools have debated whether the human soul (Sanskrit atman) is distinct from, or identical to, Brahman, the divine reality. Buddhism attempted to break with such metaphysical speculation, and posited that there is actually no distinct thing as a human being, who merely consists of five aggregates, or skandhas. The Indian philosopher-sage Sri Aurobindo attempted to unite the Eastern and Western psychological traditions with his integral psychology, as have many philosophers and New religious movements. Swami Parmanand Ji Maharaj of Bhagwat Bhakti Ashram also gave a very good discourse on The Mind.


          Taoism sees the human being as contiguous with natural forces, and the mind as not separate from the body. Confucianism sees the mind, like the body, as inherently perfectible.


          


          New age and alternative perspectives


          According to the Parapsychological Association, parapsychology is the scientific study of certain types of paranormal phenomena, or of phenomena which appear to be paranormal. The term is based on the Greek para (beside/beyond), psyche (soul/mind), and logos (account/explanation) and was coined by psychologist Max Dessoir in or before 1889. Its first appearance was in an article by Dessoir in the June 1889 issue of the German publication Sphinx. J. B. Rhine later popularized "parapsychology" as a replacement for the earlier term "psychical research", during a shift in methodologies which brought experimental methods to the study of psychic phenomena. In contemporary research, the term 'parapsychology' refers to the study of psi, a general blanket term used by academic parapsychologists to denote anomalous processes or outcomes.


          The scientific reality of parapsychological phenomena and the validity of scientific parapsychological research is a matter of frequent dispute and criticism. The field is regarded by critics as a pseudoscience. Parapsychologists, in turn, say that parapsychological research is scientifically rigorous. Despite criticisms, a number of academic institutions now conduct research on the topic, employing laboratory methodologies and statistical techniques, such as meta-analysis. The Parapsychological Association is the leading association for parapsychologists and has been a member of the American Association for the Advancement of Science since 1969.
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          A mineral is a naturally occurring substance formed through geological processes that has a characteristic chemical composition, a highly ordered atomic structure and specific physical properties. A rock, by comparison, is an aggregate of minerals and need not have a specific chemical composition. Minerals range in composition from pure elements and simple salts to very complex silicates with thousands of known forms. The study of minerals is called mineralogy.
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          Mineral definition and classification


          To be classified as a true mineral, a substance must be a solid and have a crystalline structure. It must also be a naturally occurring, homogeneous substance with a defined chemical composition. Traditional definitions excluded organically derived material. However, the International Mineralogical Association in 1995 adopted a new definition:


          
            	a mineral is an element or chemical compound that is normally crystalline and that has been formed as a result of geological processes.

          


          The modern classifications include an organic class - in both the new Dana and the Strunz classification schemes.


          The chemical composition may vary between end members of a mineral system. For example the plagioclase feldspars comprise a continuous series from sodium-rich albite (NaAlSi3O8) to calcium-rich anorthite (CaAl2Si2O8) with four recognized intermediate compositions between. Mineral-like substances that don't strictly meet the definition are sometimes classified as mineraloids. Other natural-occurring substances are nonminerals. Industrial minerals is a market term and refers to commercially valuable mined materials (see also Minerals and Rocks section below).


          A crystal structure is the orderly geometric spatial arrangement of atoms in the internal structure of a mineral. There are 14 basic crystal lattice arrangements of atoms in three dimensions, and these are referred to as the 14 " Bravais lattices". Each of these lattices can be classified into one of the six crystal systems, and all crystal structures currently recognized fit in one Bravais lattice and one crystal system. This crystal structure is based on regular internal atomic or ionic arrangement that is often expressed in the geometric form that the crystal takes. Even when the mineral grains are too small to see or are irregularly shaped, the underlying crystal structure is always periodic and can be determined by X-ray diffraction.


          Chemistry and crystal structure together define a mineral. In fact, two or more minerals may have the same chemical composition, but differ in crystal structure (these are known as polymorphs). For example, pyrite and marcasite are both iron sulfide, but their arrangement of atoms differs. Similarly, some minerals have different chemical compositions, but the same crystal structure: for example, halite (made from sodium and chlorine), galena (made from lead and sulfur) and periclase (made from magnesium and oxygen) all share the same cubic crystal structure.


          Crystal structure greatly influences a mineral's physical properties. For example, though diamond and graphite have the same composition (both are pure carbon), graphite is very soft, while diamond is the hardest of all known minerals. This happens because the carbon atoms in graphite are arranged into sheets which can slide easily past each other, while the carbon atoms in diamond form a strong, interlocking three-dimensional network.


          There are currently more than 4,000 known minerals, according to the International Mineralogical Association, which is responsible for the approval of and naming of new mineral species found in nature. Of these, perhaps 100 can be called "common," 50 are "occasional," and the rest are "rare" to "extremely rare."


          


          Differences between minerals and rocks


          A mineral is a naturally occurring, inorganic solid with a definite chemical composition and a specific crystalline structure. A rock is an aggregate of one or more minerals. (A rock may also include organic remains and mineraloids.) Some rocks are predominantly composed of just one mineral. For example, limestone is a sedimentary rock composed almost entirely of the mineral calcite. Other rocks contain many minerals, and the specific minerals in a rock can vary widely. Some minerals, like quartz, mica or feldspar are common, while others have been found in only one or two locations worldwide. The vast majority of the rocks of the Earth's crust consist of quartz, feldspar, mica, chlorite, kaolin, calcite, epidote, olivine, augite, hornblende, magnetite, hematite, limonite and a few other minerals. Over half of the mineral species known are so rare that they have only been found in a handful of samples, and many are known from only one or two small grains.


          Commercially valuable minerals and rocks are referred to as industrial minerals. Rocks from which minerals are mined for economic purposes are referred to as ores (the rocks and minerals that remain, after the desired mineral has been separated from the ore, are referred to as tailings).


          


          Mineral composition of rocks


          A main determining factor in the formation of minerals in a rock mass is the chemical composition of the mass, for a certain mineral can be formed only when the necessary elements are present in the rock. Calcite is most common in limestones, as these consist essentially of calcium carbonate; quartz is common in sandstones and in certain igneous rocks which contain a high percentage of silica.


          Other factors are of equal importance in determining the natural association or paragenesis of rock-forming minerals, principally the mode of origin of the rock and the stages through which it has passed in attaining its present condition. Two rock masses may have very much the same bulk composition and yet consist of entirely different assemblages of minerals. The tendency is always for those compounds to be formed which are stable under the conditions under which the rock mass originated. A granite arises by the consolidation of a molten magma at high temperatures and great pressures and its component minerals are those stable under such conditions. Exposed to moisture, carbonic acid and other subaerial agents at the ordinary temperatures of the Earth's surface, some of these original minerals, such as quartz and white mica are relatively stable and remain unaffected; others weather or decay and are replaced by new combinations. The feldspar passes into kaolinite, muscovite and quartz, and any mafic minerals such as pyroxenes, amphiboles or biotite have been present they are often altered to chlorite, epidote, rutile and other substances. These changes are accompanied by disintegration, and the rock falls into a loose, incoherent, earthy mass which may be regarded as a sand or soil. The materials thus formed may be washed away and deposited as sandstone or siltstone. The structure of the original rock is now replaced by a new one; the mineralogical constitution is profoundly altered; but the bulk chemical composition may not be very different. The sedimentary rock may again undergo metamorphism. If penetrated by igneous rocks it may be recrystallized or, if subjected to enormous pressures with heat and movement during mountain building, it may be converted into a gneiss not very different in mineralogical composition though radically different in structure to the granite which was its original state.


          


          Physical properties of minerals


          Classifying minerals can range from simple to very difficult. A mineral can be identified by several physical properties, some of them being sufficient for full identification without equivocation. In other cases, minerals can only be classified by more complex chemical or X-ray diffraction analysis; these methods, however, can be costly and time-consuming.


          Physical properties commonly used are:


          
            	Crystal structure and habit: See the above discussion of crystal structure. A mineral may show good crystal habit or form, or it may be massive, granular or compact with only microscopically visible crystals.
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              Rough diamond.
            

          


          
            	
              Hardness: the physical hardness of a mineral is usually measured according to the Mohs scale. This scale is relative and goes from 1 to 10. Minerals with a given Mohs hardness can scratch the surface of any mineral that has a lower hardness than itself.

              
                	Mohs hardness scale:

              

            

          


          
            	Talc Mg3Si4O10(OH)2


            	Gypsum CaSO42H2O


            	Calcite CaCO3


            	Fluorite CaF2


            	Apatite Ca5(PO4)3(OH,Cl,F)


            	Orthoclase KAlSi3O8


            	Quartz SiO2


            	Topaz Al2SiO4(OH,F)2


            	Corundum Al2O3


            	Diamond C (pure carbon)

          


          
            	
              Lustre indicates the way a mineral's surface interacts with light and can range from dull to glassy (vitreous).

              
                	Metallic -high reflectivity like metal: galena and pyrite


                	Sub-metallic -slightly less than metallic reflectivity: magnetite


                	Non-metallic lusters:

                  
                    	Adamantine - brilliant, the luster of diamond also cerussite and anglesite


                    	Vitreous -the luster of a broken glass: quartz


                    	Pearly - iridescent and pearl-like: talc and apophyllite


                    	Resinous - the luster of resin: sphalerite and sulfur


                    	Silky - a soft light shown by fibrous materials: gypsum and chrysotile


                    	Dull/earthy -shown by finely crystallized minerals: the kidney ore variety of hematite

                  

                

              

            

          


          
            	
              Colour indicates the appearance of the mineral in reflected light or transmitted light for translucent minerals (i.e. what it looks like to the naked eye).

              
                	Iridescence - the play of colors due to surface or internal interference. Labradorite exhibits internal iridescence whereas hematite and sphalerite often show the surface effect.

              

            


            	Streak refers to the colour of the powder a mineral leaves after rubbing it on an unglazed porcelain streak plate. Note that this is not always the same colour as the original mineral.


            	Cleavage describes the way a mineral may split apart along various planes. In thin sections, cleavage is visible as thin parallel lines across a mineral.


            	
              Fracture describes how a mineral breaks when broken contrary to its natural cleavage planes.

              
                	Chonchoidal fracture is a smooth curved fracture with concentric ridges of the type shown by glass.


                	Hackley is jagged fracture with sharp edges.


                	Fibrous


                	Irregular

              

            


            	Specific gravity relates the mineral mass to the mass of an equal volume of water, namely the density of the material. While most minerals, including all the common rock-forming minerals, have a specific gravity of 2.5 - 3.5, a few are noticeably more or less dense, e.g. several sulfide minerals have high specific gravity compared to the common rock-forming minerals.


            	Other properties: fluorescence (response to ultraviolet light), magnetism, radioactivity, tenacity (response to mechanical induced changes of shape or form), piezoelectricity and reactivity to dilute acids.

          


          


          Chemical properties of minerals


          Minerals may be classified according to chemical composition. They are here categorized by anion group. The list below is in approximate order of their abundance in the Earth's crust. The list follows the Dana classification system.


          


          Silicate class
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          The largest group of minerals by far are the silicates (most rocks are 95% silicates), which are composed largely of silicon and oxygen, with the addition of ions such as aluminium, magnesium, iron, and calcium. Some important rock-forming silicates include the feldspars, quartz, olivines, pyroxenes, amphiboles, garnets, and micas.


          


          Carbonate class


          The carbonate minerals consist of those minerals containing the anion (CO3)2- and include calcite and aragonite (both calcium carbonate), dolomite (magnesium/calcium carbonate) and siderite (iron carbonate). Carbonates are commonly deposited in marine settings when the shells of dead planktonic life settle and accumulate on the sea floor. Carbonates are also found in evaporitic settings (e.g. the Great Salt Lake, Utah) and also in karst regions, where the dissolution and reprecipitation of carbonates leads to the formation of caves, stalactites and stalagmites. The carbonate class also includes the nitrate and borate minerals.


          


          Sulfate class


          Sulfates all contain the sulfate anion, SO42-. Sulfates commonly form in evaporitic settings where highly saline waters slowly evaporate, allowing the formation of both sulfates and halides at the water-sediment interface. Sulfates also occur in hydrothermal vein systems as gangue minerals along with sulfide ore minerals. Another occurrence is as secondary oxidation products of original sulfide minerals. Common sulfates include anhydrite (calcium sulfate), celestine (strontium sulfate), barite (barium sulfate), and gypsum (hydrated calcium sulfate). The sulfate class also includes the chromate, molybdate, selenate, sulfite, tellurate, and tungstate minerals.


          


          Halide class
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                Halite
              

            

          


          The halides are the group of minerals forming the natural salts and include fluorite (calcium fluoride), halite (sodium chloride), sylvite (potassium chloride), and sal ammoniac (ammonium chloride). Halides, like sulfates, are commonly found in evaporitic settings such as playa lakes and landlocked seas such as the Dead Sea and Great Salt Lake. The halide class includes the fluoride, chloride, bromide and iodide minerals.


          


          Oxide class


          Oxides are extremely important in mining as they form many of the ores from which valuable metals can be extracted. They also carry the best record of changes in the Earth's magnetic field. They commonly occur as precipitates close to the Earth's surface, oxidation products of other minerals in the near surface weathering zone, and as accessory minerals in igneous rocks of the crust and mantle. Common oxides include hematite (iron oxide), magnetite (iron oxide), chromite (iron chromium oxide), spinel (magnesium aluminium oxide - a common component of the mantle), ilmenite (iron titanium oxide), rutile (titanium dioxide), and ice (hydrogen oxide). The oxide class includes the oxide and the hydroxide minerals.


          


          Sulfide class


          Many sulfide minerals are economically important as metal ores. Common sulfides include pyrite (iron sulfide - commonly known as fools' gold), chalcopyrite (copper iron sulfide), pentlandite (nickel iron sulfide), and galena (lead sulfide). The sulfide class also includes the selenides, the tellurides, the arsenides, the antimonides, the bismuthinides, and the sulfosalts (sulfur and a second anion such as arsenic).


          


          Phosphate class


          The phosphate mineral group actually includes any mineral with a tetrahedral unit AO4 where A can be phosphorus, antimony, arsenic or vanadium. By far the most common phosphate is apatite which is an important biological mineral found in teeth and bones of many animals. The phosphate class includes the phosphate, arsenate, vanadate, and antimonate minerals.


          


          Element class


          The elemental group includes metals and intermetallic elements (gold, silver, copper), semi-metals and non-metals (antimony, bismuth, graphite, sulfur). This group also includes natural alloys, such as electrum (a natural alloy of gold and silver), phosphides, silicides, nitrides and carbides (which are usually only found naturally in a few rare meteorites).


          


          Organic class


          The organic mineral class includes biogenic substances in which geological processes have been a part of the genesis or origin of the existing compound. Minerals of the organic class include various oxalates, mellitates, citrates, cyanates, acetates, formates, hydrocarbons and other miscellaneous species. Examples include whewellite, moolooite, mellite, fichtelite, carpathite, evenkite and abelsonite.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mineral"
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Ming China under the Yongle Emperor
                    
                  


                  
                    	Capital

                    	Nanjing

                    (1368-1421)

                    Beijing

                    (1421-1644)
                  


                  
                    	Language(s)

                    	Chinese
                  


                  
                    	Religion

                    	Buddhism, Taoism, Confucianism, Chinese folk religion
                  


                  
                    	Government

                    	Monarchy
                  


                  
                    	Emperor
                  


                  
                    	- 1368-1398

                    	Hongwu Emperor
                  


                  
                    	- 1627-1644

                    	Chongzhen Emperor
                  


                  
                    	History

                    	
                  


                  
                    	-Established in Nanjing

                    	January 23, 1368
                  


                  
                    	-Fall of Beijing

                    	June 6, 1644
                  


                  
                    	-End of the Southern Ming

                    	April, 1662
                  


                  
                    	Population
                  


                  
                    	-1393 est.

                    	72,700,000
                  


                  
                    	-1400 est.

                    	65,000,000
                  


                  
                    	-1600 est.

                    	150,000,000
                  


                  
                    	-1644 est.

                    	100,000,000
                  


                  
                    	Remnants of the Ming Dynasty ruled southern China until 1662, a dynastic period which is known as the Southern Ming.

                     The numbers are based on estimates made by C.J. Peers in Late Imperial Chinese Armies: 1520-1840
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          The Ming Dynasty (Chinese: 明朝; pinyin: Mng Cho), or Empire of the Great Ming ( traditional Chinese: 大明國; simplified Chinese: 大明国; pinyin: D Mng Gu), was the ruling dynasty of China from 1368 to 1644, following the collapse of the Mongol-led Yuan Dynasty. The Ming was the last dynasty in China ruled by ethnic Hans (the main Chinese ethnic group), before falling to the rebellion led in part by Li Zicheng and soon after replaced by the Manchu-led Qing Dynasty. Although the Ming capital Beijing fell in 1644, remnants of the Ming throne and power (collectively called the Southern Ming) survived until 1662.


          Ming rule saw the construction of a vast navy and a standing army of 1,000,000 troops. Although private maritime trade and official tribute missions from China had taken place in previous dynasties, the tributary fleet under the Muslim eunuch admiral Zheng He in the 15th century surpassed all others in sheer size. There were enormous projects of construction, including the restoration of the Grand Canal and the Great Wall and the establishment of the Forbidden City in Beijing during the first quarter of the 15th century. Estimates for the population in the late Ming era vary from 160 to 200 million. The University of Calgary states that "the Ming created one of the greatest eras of orderly government and social stability in human history."


          Emperor Hongwu (r. 13681398) attempted to create a society of self-sufficient rural communities in a rigid, immobile system that would have no need to engage with the commercial life and trade of urban centers. His rebuilding of China's agricultural base and strengthening of communication routes through the militarized courier system had the unintended effect of creating a vast agricultural surplus that could be sold at burgeoning markets located along courier routes. Rural culture and commerce became influenced by urban trends. The upper echelons of society embodied in the scholarly gentry class were also affected by this new consumption-based culture. In a departure from tradition, merchant families began to produce examination candidates to become scholar-officials and adopted cultural traits and practices typical of the gentry class. Parallel to this trend involving social class and commercial consumption were changes in social and political philosophy, bureaucracy and governmental institution, and even arts and literature.


          By the 16th century the Ming economy was stimulated by maritime trade with the Portuguese, Spanish, and Dutch. China became involved in a new global trade of goods, plants, animals, and food crops known as the Columbian Exchange. Trade with European powers and the Japanese brought in massive amounts of silver, which then replaced copper and paper banknotes as the common medium of exchange in China. During the last decades of the Ming the flow of silver into China was greatly diminished, thereby undermining state revenues and indeed the entire Ming economy. This damage to the economy was compounded by the effects on agriculture of the incipient Little Ice Age, natural calamities, crop failure, and sudden epidemics. The ensuing breakdown of authority and people's livelihoods allowed rebel leaders such as Li Zicheng to challenge Ming authority.


          


          History


          


          Founding


          


          Revolt and rebel rivalry


          The Mongol-led Yuan Dynasty (12711368) ruled before the establishment of the Ming Dynasty. Alongside institutionalized ethnic discrimination against Han Chinese that stirred resentment and rebellion, other explanations for the Yuan's demise included overtaxing areas hard-hit by crop failure, inflation, and massive flooding of the Yellow River as a result of the abandonment of irrigation projects. Consequently, agriculture and the economy were in shambles and rebellion broke out among the hundreds of thousands of peasants called upon to work on repairing the dykes of the Yellow River.
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          A number of Han Chinese groups revolted, including the Red Turbans in 1351. The Red Turbans were affiliated with the White Lotus, a Buddhist secret society. Zhu Yuanzhang was a penniless peasant and Buddhist monk who joined the Red Turbans in 1352, but soon gained a reputation after marrying the foster daughter of a rebel commander. In 1356 Zhu's rebel force captured the city of Nanjing, which he would later establish as the capital of the Ming Dynasty.


          Zhu Yuanzhang cemented his power in the south by eliminating his arch rival and rebel leader Chen Youliang in the Battle of Lake Poyang in 1363. After the dynastic head of the Red Turbans suspiciously died in 1367 while hosted as a guest of Zhu, the latter made his imperial ambitions known by sending an army toward the Yuan capital in 1368. The last Yuan emperor fled north to Shangdu and Zhu declared the founding of the Ming Dynasty after razing the Yuan palaces of Khanbaliq (Beijing) to the ground.


          Instead of the traditional way of naming a dynasty after the first ruler's home district, Zhu's choice of 'Ming' or 'Brilliant' for his dynasty followed a Mongol precedent of an uplifting title. Zhu Yuanzhang also took Hongwu, or 'Vastly Martial' as his reign title. Although the White Lotus had fomented his rise to power, Hongwu later denied that he had ever been a member of their organization and suppressed the religious movement after he became emperor.


          


          Reign of the Hongwu Emperor


          
            [image: Portrait of the Hongwu Emperor (r. 1368 - 1398)]

            
              Portrait of the Hongwu Emperor (r. 1368 - 1398)
            

          


          Hongwu immediately set to rebuilding state infrastructure. He built a 48 km (30 mile) long wall around Nanjing, as well as new palaces and government halls. The Mingshi states that as early as 1364 Zhu Yuanzhang had begun drafting a new Confucian law code known as the Daming Lu, which was completed by 1397 and repeated certain clauses found in the old Tang Code of 653. Hongwu organized a military system known as the weisuo, which was similar to the fubing system of the Tang Dynasty (618907). The goal was to have soldiers become self-reliant farmers in order to sustain themselves while not fighting or training. The system of the self-sufficient agricultural soldier, however, was largely a farce; infrequent rations and awards were not enough to sustain the troops, and many deserted their ranks if they weren't located in the heavily-supplied frontier.


          Although a Confucian, Hongwu had a deep distrust for the scholar-officials of the gentry class and was not afraid to have them beaten in court for offenses. He halted the civil service examinations in 1373 after complaining that the 120 scholar-officials who obtained a jinshi degree were incompetent ministers. After the examinations were reinstated in 1384, he had the chief examiner executed after it was discovered that he allowed only candidates from the south to be granted jinshi degrees.


          In 1380 Hongwu had the Chancellor Hu Weiyong executed upon suspicion of a conspiracy plot to overthrow him; after that Hongwu abolished the Chinese Chancellery and assumed this role as chief executive and emperor. With a growing suspicion of his ministers and subjects, Hongwu established the Jinyi Wei, a network of secret police drawn from his own palace guard. They were partly responsible for the loss of 100,000 lives in several purges over three decades of his rule.


          


          South-Western Frontier
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          In 1381, the Ming Dynasty annexed the areas of the southwest that had once been part of the Kingdom of Dali. By the end of the 14th century, some 200,000 military colonists settled some 2,000,000 mu (350,000 acres) of land in what is now Yunnan and Guizhou. Roughly half a million more Chinese settlers came in later periods; these migrations caused a major shift in the ethnic make-up of the region, since more than half of the roughly 3,000,000 inhabitants at the beginning of the Ming Dynasty were non-Han peoples. In this region, the Ming government adopted a policy of dual administration. Areas with majority ethnic Chinese were governed according to Ming laws and policies; areas where native tribal groups dominated had their own set of laws while tribal chiefs promised to maintain order and send tribute to the Ming court in return for needed goods. From 1464 to 1466 the Miao and Yao people revolted against what they saw as oppressive government rule; in response, the Ming government sent an army of 30,000 troops (including 1,000 Mongols) to join the 160,000 local troops of Guangxi and crushed the rebellion. After the scholar and philosopher Wang Yangming (14721529) suppressed another rebellion in the region, he advocated joint administration of Chinese and local ethnic groups in order to bring about sinification in the local peoples' culture.


          


          Relations with Tibet


          
            [image: A 17th century Tibetan thangka of Guhyasamaja Akshobhyavajra; the Ming Dynasty court gathered various tribute items which were native products of Tibet (such as thangkas), and in return granted Tibetan tribute-bearers with gifts.]
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          The Mingshi the official history of the Ming Dynasty compiled much later in 1739states that the Ming established itinerant commanderies overseeing Tibetan administration while also renewing titles of ex-Yuan Dynasty officials from Tibet and conferring new princely titles on leaders of Tibet's Buddhist sects. However, Turrell V. Wylie states that censorship in the Mingshi in favour of bolstering the Ming emperor's prestige and reputation at all costs obfuscates the nuanced history of Sino-Tibetan relations during the Ming era. Modern scholars still debate on whether or not the Ming Dynasty really had sovereignty over Tibet at all, as some believe it was a relationship of loose suzerainty which was largely cut off when the Jiajing Emperor (r. 15211567) persecuted Buddhism in favour of Daoism at court. Helmut Hoffman states that the Ming upheld the facade of rule over Tibet through periodic missions of "tribute emissaries" to the Ming court and by granting nominal titles to ruling lamas, but did not actually interfere in Tibetan governance. Wang Jiawei and Nyima Gyaincain disagree, stating that Ming China had sovereignty over Tibetans who did not inherit Ming titles, but were forced to travel to Beijing to renew them. Melvyn C. Goldstein writes that the Ming had no real administrative authority over Tibet since the various titles given to Tibetan leaders already in power did not confer authority as earlier Mongol Yuan titles had; according to him, "the Ming emperors merely recognized political reality." Some scholars argue that the significant religious nature of the relationship of the Ming court with Tibetan lamas is underrepresented in modern scholarship. Others underscore the commercial aspect of the relationship, noting the Ming Dynasty's insufficient amount of horses and the need to maintain the tea-horse trade with Tibet. Scholars also debate on how much power and influenceif anythe Ming Dynasty court had over the de facto successive ruling families of Tibet, the Phagmodru (13541436), Rinbung (14361565), and Tsangpa (15651642).


          The Ming initiated sporadic armed intervention in Tibet during the 14th century, while at times the Tibetans also used successful armed resistance against Ming forays. Patricia Ebrey, Thomas Laird, Wang Jiawei, and Nyima Gyaincain all point out that the Ming Dynasty did not garrison permanent troops in Tibet, unlike the former Mongol Yuan Dynasty. The Wanli Emperor (r. 15721620) made attempts to reestablish Sino-Tibetan relations in the wake of a Mongol-Tibetan alliance initiated in 1578, the latter of which affected the foreign policy of the subsequent Manchu Qing Dynasty (16441912) of China in their support for the Dalai Lama of the Yellow Hat sect. By the late 16th century, the Mongols proved to be successful armed protectors of the Yellow Hat Dalai Lama after their increasing presence in the Amdo region, culminating in Gshi Khan's (15821655) conquest of Tibet in 1642.


          


          Reversal of Hongwu's policies


          


          Imposing standards and relocations


          
            [image: The City Wall of Nanjing]

            
              The City Wall of Nanjing
            

          


          According to historian Timothy Brook, the Hongwu Emperor attempted to immobilize society by creating rigid, state-regulated boundaries between villages and larger townships, discouraging trade and travel in society not permitted by the government. Hongwu attempted to instill austere values by imposing uniform dress codes, standard methods of speech, and standard style of writing classical prose that did not flaunt the skills of the highly educated. His suspicion for the educated elite matched his disdain for the commercial elites, imposing inordinately high taxes upon the hotbed of powerful merchant families in the region of Suzhou in Jiangsu. He also forcibly moved thousands of wealthy families from the southeast and resettled them around Nanjing in the Jiangnan region, forbidding them to move once they were settled. To keep track of the merchants' activities, Hongwu forced them to register all of their goods once a month. One of his main goals as ruler was to permanently curb the influence of merchants and landlords, yet several of his policies would eventually encourage them to amass more wealth.


          Hongwu's oppressive system of massive relocation and the desire to escape his harsh taxes encouraged many to become itinerant retailers, peddlers, or migrant workers finding tenant landowners who would rent them space to farm and labor on. By the mid Ming era, emperors had abandoned Hongwu's relocation scheme and instead trusted local officials to document migrant workers in order to bring in more revenue. An elite of wealthy landlords and merchants reigning over land tenants, wage laborers, domestic servants, and migrant workers was hardly the vision of Hongwu's: strict adherence to the hierarchic status system of the four occupations.


          


          Self-sufficient agriculture, surplus, and urban trends
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          Hongwu revived the agricultural sector to create self-sufficient communities that would not rely on commerce, which he assumed would remain only in urban areas. Yet the surplus created from this revival encouraged rural farmers to make profits by first selling their goods at thoroughfares; by the mid Ming era they began selling their goods in regional urban markets. As the countryside and urban areas became more connected through commerce, households in rural areas began taking on traditionally urban specializations, such as production of silk and cotton textiles. By the late Ming there was a growing concern amongst conservative Confucians that the metaphorical delicate fabric holding together the communal social order was being undermined by country rustics accepting every manner of urban life and decadence.


          The rural farmer was not the only social group affected by growing commercialization of Chinese society; it also heavily influenced the landholding gentry that traditionally produced scholar-officials for civil service. The scholar-officials were traditionally held as frugal individuals who deterred themselves from arrogance in the wealth garnered from a prestigious career; they were known even to walk from their country homes into the city where they were employed. By the time of the Zhengde Emperor (15051521), officials chose to be hauled around in luxurious sedan chairs and began purchasing lavish homes in affluent urban neighborhoods instead of living in the countryside. By the late Ming era, gaining wealth became the prime indicator of social prestige, even more so than gaining a scholarly degree.


          


          Fusion of the merchant and gentry classes
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          In the first half of the Ming era, scholar-officials would rarely mention the contribution of merchants in society while writing their local gazetteer; officials were certainly capable of funding their own public works projects, a symbol of their virtuous political leadership. However, by the second half of the Ming era it became common for officials to solicit money from merchants in order to fund their various projects, such as building bridges or establishing new schools of Confucian learning for the betterment of the gentry. From that point on the gazetteers began mentioning merchants and often in high esteem, since the wealth produced by their economic activity produced resources for the state as well as increased production of books needed for the education of the gentry. Merchants began taking on the highly-cultured, connoisseur's attitude and cultivated traits of the gentry class, blurring the lines between merchant and gentry and paving the way for merchant families to produce scholar-officials. The roots of this social transformation and class indistinction could be found in the Song Dynasty (9601279), but it became much more pronounced in the Ming. Writings of family instructions for lineage groups in the late Ming period display the fact that one no longer inherited his position in the categorization of the four occupations (in descending order): gentry, farmers, artisans, and merchants.


          


          Courier network and commercial growth


          Hongwu believed that only government couriers and lowly retail merchants should have the right to travel far outside their home town. Despite his efforts to impose this view, his building of an efficient communication network for his military and official personnel strengthened and fomented the rise of a potential commercial network running parallel to the courier network. The shipwrecked Korean Choe Bu (14541504) remarked in 1488 how the locals along the eastern coasts of China did not know the exact distances between certain places, which was virtually exclusive knowledge of the Ministry of War and courier agents. This was in stark contrast to the late Ming period, when merchants not only traveled further distances to convey their goods, but also bribed courier officials to use their routes and even had printed geographical guides of commercial routes that imitated the couriers' maps.


          


          Merchants, an open market, and silver
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          The scholar-officials' dependence upon the economic activities of the merchants became more than a trend when it was semi-institutionalized by the state in the mid Ming era. Qiu Jun (14201495), a scholar-official from Hainan, argued that the state should only mitigate market affairs during times of pending crisis and that merchants were the best gauge in determining the strength of a nation's riches in resources. The government followed this guideline by the mid Ming era when it allowed merchants to take over the state monopoly of salt production. This was a gradual process where the state supplied northern frontier armies with enough grain by granting merchants licenses to trade in salt in return for their shipping services. The state realized that merchants could buy salt licenses with silver and in turn boost state revenues to the point where buying grain was not an issue. The governments of both Hongwu and Zhengtong (r. 14351449) attempted to cut the flow of silver into the economy in favour of paper currency, yet mining the precious metal simply became a lucrative illegal pursuit practiced by many. Hongwu was unaware of economic inflation even as he continued to hand out multitudes of banknotes as awards; by 1425, paper currency was worth only 0.025% to 0.014% its original value in the 14th century. The value of standard copper coinage dropped significantly as well due to counterfeit minting; by the 16th century, new maritime trade contacts with Europe provided massive amounts of imported silver, which increasingly became the common medium of exchange. As far back as 1436, the southern grain tax had been partially commuted to payments in silver. In 1581 the Single Whip Reform installed by Grand Secretary Zhang Juzheng (15251582) finally assessed taxes on the amount of land paid entirely in silver.


          


          Reign of the Yongle Emperor
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          Rise to power


          Hongwu's grandson Zhu Yunwen assumed the throne as the Jianwen Emperor (13981402) after Hongwu's death in 1398. In a prelude to a three-year-long civil war beginning in 1399, Jianwen became engaged in a political showdown with his uncle Zhu Di, the Prince of Yan. Jianwen was aware of the ambitions of his princely uncles, establishing measures to limit their authority. The militant Zhu Di, given charge over the area encompassing Beijing to watch the Mongols on the frontier, was the most feared of these princes. After Jianwen arrested many of Zhu Di's associates, Zhu Di plotted a rebellion. Under the guise of rescuing the young Jianwen from corrupting officials, Zhu Di personally led forces in the revolt; the palace in Nanjing was burned to the ground, along with Zhu Di's nephew Jianwen, his wife, mother, and courtiers. Zhu Di assumed the throne as the Yongle Emperor (14021424); his reign is universally viewed by scholars as a "second founding" of the Ming Dynasty since he reversed many of his father's policies.


          


          New capital and a restored canal


          Yongle demoted Nanjing as a secondary capital and in 1403 announced the new capital of China was to be at his power base in Beijing. Construction of a new city there lasted from 1407 to 1420, employing hundreds of thousands of workers daily. At the centre was the political node of the Imperial City, and at the centre of this was the Forbidden City, the palatial residence of the emperor and his family. By 1553, the Outer City was added to the south, which brought the overall size of Beijing to 4 by 4 miles.
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          After laying dormant and dilapidated for decades, the Grand Canal was restored under Yongle from 14111415. The impetus for restoring the canal was to solve the perennial problem of shipping grain north to Beijing. Shipping the annual 4,000,000 shi (one shi is equal to 107 liters) was made difficult with an inefficient system of shipping grain through the East China Sea or by several different inland canals that necessitated the transferring of grain onto several different barge types in the process, including shallow and deep water barges. Yongle commissioned some 165,000 workers to dredge the canal bed in western Shandong and built a series of fifteen canal locks. The reopening of the Grand Canal had implications for Nanjing as well, as it was surpassed by the well-positioned city of Suzhou as the paramount commercial centre of China.


          Although Yongle ordered episodes of bloody purges like his fatherincluding the execution of Fang Xiaoru who refused to draft the proclamation of his successionYongle had a different attitude about the scholar-officials. He had a selection of texts compiled from the Cheng- Zhu school of Confucianismor Neo-Confucianismin order to assist those who studied for the civil service examinations. Yongle commissioned two thousand scholars to create a 50-million word (22,938-chapter) long encyclopediathe Yongle Encyclopediafrom seven thousand books. This surpassed all previous encyclopedias in scope and size, including the 11th century compilation of the Four Great Books of Song. Yet the scholar-officials weren't the only political group that Yongle had to cooperate with and appease. Historian Michael Chang points out that Yongle was an "emperor on horseback" who often traversed between two capitals like in the Mongol Yuan tradition and constantly led expeditions into Mongolia. This was opposed by the Confucian establishment while it served to bolster the importance of eunuchs and military officers whose power depended upon the emperor's favour.


          


          Treasure fleet
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          Beginning in 1405, the Yongle Emperor entrusted his favored eunuch commander Zheng He (13711433) as the naval admiral for a gigantic new fleet of ships designated for international tributary missions. The Chinese had sent diplomatic missions over land and west since the Han Dynasty (202 BCE220 CE) and had been engaged in private overseas trade leading all the way to East Africa for centuriesculminating in the Song and Yuan dynastiesbut no government-sponsored tributary mission of this grandeur and size had ever been assembled before. To service seven different tributary missions abroad, the Nanjing shipyards constructed two thousand vessels from 1403 to 1419, which included the large treasure ships that measured 112 m (370 ft) to 134 m (440 ft) in length and 45 m (150 ft) to 54 m (180 ft) in width. The first voyage from 1405 to 1407 contained 317 vessels with a staff of 70 eunuchs, 180 medical personnel, 5 astrologers, and 300 military officers commanding a total estimated force of 26,800 men.


          The enormous tributary missions were discontinued after the death of Zheng He, yet his death was only one of many culminating factors which brought the missions to an end. Yongle had conquered Vietnam in 1407, but Ming troops were pushed out in 1428 with significant costs to the Ming treasury; in 1431 the new L Dynasty of Vietnam was recognized as an independent tribute state. There was also the threat and revival of Mongol power on the northern steppe which drew court attention away from other matters; to face this threat, a massive amount of funds were used to build the Great Wall after 1474. Yongle's moving of the capital from Nanjing to Beijing was largely in response to the court's need of keeping a closer eye on the Mongol threat in the north. Scholar-officials also associated the lavish expense of the fleets with eunuch power at court, and so halted funding for these ventures as a means to curtail further eunuch influence.


          


          Tumu Crisis and the Ming Mongols


          The Oirat Mongol leader Esen Tayisi launched an invasion into Ming China in July of 1449. The chief eunuch Wang Zhen encouraged Emperor Zhengtong (r. 14351449) to personally lead a force to face the Mongols after a recent Ming defeat; marching off with 50,000 troops, Zhengtong left the capital and put his half-brother Zhu Qiyu in charge of affairs as temporary regent. In the battle that ensued on September 8, his force of 50,000 troops were decimated by Esen's army and Zhengtong was captured and held in captivity by the Mongolsan event known as the Tumu Crisis. After Zhengtong's capture, Esen's forces plundered their way across the countryside and all the way to the suburbs of Beijing. Following this was another plundering of the Beijing suburbs in November of that year by local bandits and Ming Dynasty soldiers of Mongol descent who dressed as invading Mongols. Many Han Chinese also took to brigandage soon after the Tumu incident.
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          The Mongols held the Zhengtong Emperor for ransom. However, this scheme was foiled once Zhengtong's younger brother assumed the throne as the Jingtai Emperor (r. 14491457); the Mongols were also repelled once Jingtai's confidant and defense minister Yu Qian (13981457) gained control of the Ming armed forces. Holding Zhengtong in captivity was a useless bargaining chip for the Mongols as long as another sat on his throne, so they released him back into Ming China. Zhengtong was placed under house arrest in the palace until the coup against Jingtai in 1457 known as the "Wresting the Gate Incident". Zhengtong retook the throne as the Tianshun Emperor (r. 14571464).


          Tianshun's reign was a troubled one and Mongol forces within the Ming military structure continued to be problematic. On August 7, 1461, the Chinese general Cao Qin and his Ming troops of Mongol descent staged a coup against Tianshun out of fear of being next on his purge-list of those who aided Jingtai's succession. Mongols serving the Ming military also became increasingly circumspect as the Chinese began to heavily distrust their Mongol subjects after the Tumu Crisis. Cao's rebel force managed to set fire to the western and eastern gates of the Imperial City (doused by rain during the battle) and killed several leading ministers before his forces were finally cornered and he was forced to commit suicide.


          The Mongol threat to China was at its greatest level in the 15th century, although periodic raiding continued throughout the dynasty. Like in the Tumu Crisis, the Mongol leader Altan Khan (r. 14701582) invaded China and raided as far as the outskirts of Beijing. Interestingly enough, the Ming employed troops of Mongol descent to fight back Altan Khan's invasion, as well as Mongol military officers against Cao Qin's abortive coup. The Mongol incursions prompted the Ming authorities to construct the Great Wall from the late 15th century to the 16th century; John Fairbank notes that "it proved to be a futile military gesture but vividly expressed China's siege mentality." Yet the Great Wall was not meant to be a purely defensive fortification; its towers functioned rather as a series of lit beacons and signalling stations to allow rapid warning to friendly units of advancing enemy troops.


          


          Isolation to globalization


          


          Illegal trade, piracy, and war with Japan
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          In 1479, the vice president of the Ministry of War burned the court records documenting Zheng He's voyages; it was one of many events signalling China's shift to an inward foreign policy. Shipbuilding laws were implemented that restricted vessels to a small size; the concurrent decline of the Ming navy allowed the growth of piracy along China's coasts. Japanese piratesor wokoubegan staging raids on Chinese ships and coastal communities, although much of the piracy was carried out by native Chinese.


          Instead of mounting a counterattack, Ming authorities chose to shut down coastal facilities and starve the pirates out; all foreign trade was to be conducted by the state under the guise of formal tribute missions. These policies were known as the hai jin laws, which enacted a strict ban on private maritime activity until the laws' formal abolishment in 1567. In this period government-managed overseas trade with Japan was carried out exclusively at the seaport of Ningbo, trade with the Philippines exclusively at Fuzhou, and trade with Indonesia exclusively at Guangzhou. Even then the Japanese were only allowed into port once every ten years and were allowed to bring a maximum of three hundred men on two ships; these laws encouraged many Chinese merchants to engage in widespread illegal trade and smuggling.


          The low point in relations between Ming China and Japan occurred during the rule of the great Japanese warlord Hideyoshi, who in 1592 announced he was going to conquer China. In two campaigns that are known collectively as the Imjin War, the Japanese fought with the Korean and Ming armies. Both sides won victories in the war but with Hideyoshi's death in 1598, the Japanese gave up their last Korean bases and returned to Japan. Despite this and the great leadership of Koreans such as the admiral Yi Sun-sin, the Ming generals took credit for the victory. However, the victory came at an enormous cost to the Ming government's treasury: some 26,000,000 ounces of silver.


          


          Trade and contact with Europe
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          Although Jorge lvares was the first to land on Lintin Island in the Pearl River Delta in May of 1513, it was Rafael Perestrelloa cousin of the famed Christopher Columbuswho became the first European explorer to land on the southern coast of mainland China and trade in Guangzhou in 1516, commanding a Portuguese vessel with a crew from a Malaysian junk that had sailed from Malacca. The Portuguese sent a large subsequent expedition in 1517 to enter port at Guangzhou and open formal trade relations with Chinese authorities. During this expedition the Portuguese attempted to send an inland delegation in the name of Manuel I of Portugal to the court of the Ming emperor Zhengde; instead the diplomatic mission languished in a Chinese jail and died there. After the death of Zhengde in April 1521, the conservative faction at court that was against expanding commercial relations ordered that the Portuguese conquest of Malaccaa loyal vassal to the Mingwas grounds enough to reject the Portuguese embassy. Simo de Andrade, brother to ambassador Ferno Pires de Andrade, had also stirred Chinese speculation that the Portuguese were kidnapping Chinese children to eat them; Simo had purchased kidnapped children as slaves who were later found in Diu, India. In 1521, Ming Dynasty naval forces fought and repulsed Portuguese ships at Tuen Mun, where some of the first breech-loading culverins were introduced to China. Despite initial hostilities, by 1549 the Portuguese were sending annual trade missions to Shangchuan Island. In 1557 the Portuguese managed to convince the Ming court to agree on a legal port treaty that would establish Macau as an official Portuguese trade colony on the coasts of the South China Sea.


          From China the major exports were silk and porcelain. The Dutch East India Company alone handled the trade of 6 million porcelain items from China to Europe between the years 1602 to 1682. Antonio de Morga (15591636), a Spanish official in Manila, listed an extensive inventory of goods that were traded by Ming China at the turn of the 17th century, noting there were "rarities which, did I refer to them all, I would never finish, nor have sufficient paper for it". After noting the variety of silk goods traded to Europeans, Ebrey writes of the considerable size of commercial transactions:
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            In one case a galleon to the Spanish territories in the New World carried over 50,000 pairs of silk stockings. In return China imported mostly silver from Peruvian and Mexican mines, transported via Manila. Chinese merchants were active in these trading ventures, and many emigrated to such places as th Philippines and Borneo to take advantage of the new commercial opportunities.


            

          


          After the Chinese had banned direct trade by Chinese merchants with Japan, the Portuguese filled this commercial vacuum as intermediaries between China and Japan. The Portuguese bought Chinese silk and sold it to the Japanese in return for Japanese-mined silver; since silver was more highly valued in China, the Portuguese could then use Japanese silver to buy even larger stocks of Chinese silk. However, by 1573after the Spanish established a trading base in Manilathe Portuguese intermediary trade was trumped by the prime source of incoming silver to China from the Spanish Americas.


          Although the bulk of imports to China were silver, the Chinese also purchased New World crops from the Spanish Empire. This included sweet potatoes, maize, and peanuts, foods that could be cultivated in lands where traditional Chinese staple cropswheat, millet, and ricecouldn't grow, hence facilitating a rise in the population of China. In the Song Dynasty (9601279), rice had become the major staple crop of the poor; after sweet potatoes were introduced to China around 1560, it gradually became the traditional food of the lower classes.


          


          Decline


          


          Reign of the Wanli Emperor


          The financial drain of the Imjin War in Korea against the Japanese was one of the many problemsfiscal or otherfacing Ming China during the reign of the Wanli Emperor (r. 15721620). In the beginning of his reign, Wanli surrounded himself with able advisors and made a conscientious effort to handle state affairs. His Grand Secretary Zhang Juzheng (in office from 1572 to 1582) built up an effective network of alliances with senior officials. However, there was no one after him skilled enough to maintain the stability of these alliances; officials soon banded together in opposing political factions. Over time Wanli grew tired of court affairs and frequent political quarreling amongst his ministers, preferring to stay behind the walls of the Forbidden City and out of his officials' sight.
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          Officials aggravated Wanli about which of his sons should succeed to the throne; he also grew equally disgusted with senior advisors constantly bickering about how to manage the state. There were rising factions at court and across the intellectual sphere of China stemming from the philosophical debate for or against the teaching of Wang Yangming (14721529), the latter of whom rejected some of the orthodox views of Neo-Confucianism. Annoyed by all of this, Wanli began neglecting his duties, remaining absent from court audiences to discuss politics, lost interest in studying the Confucian Classics, refused to read petitions and other state papers, and stopped filling the recurrent vacancies of vital upper level administrative posts. Scholar-officials lost prominence in administration as eunuchs became intermediaries between the aloof emperor and his officials; any senior official who wanted to discuss state matters had to persuade powerful eunuchs with a bribe simply to have his demands or message relayed to the emperor.


          


          Role of eunuchs


          It was said that Hongwu forbade eunuchs to learn how to read or engage in politics. Whether or not these restrictions were carried out with absolute success in his reign, eunuchs in the Yongle reign period and after managed huge imperial workshops, commanded armies, and participated in matters of appointment and promotion of officials. The eunuchs developed their own bureaucracy that was organized parallel to but was not subject to the civil service bureaucracy. Although there were several dictatorial eunuchs throughout the Ming, such as Wang Zhen, Wang Zhi, and Liu Jin, excessive tyrannical eunuch power did not become evident until the 1590s when Wanli increased their rights over the civil bureaucracy and granted them power to collect provincial taxes.
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          The eunuch Wei Zhongxian (15681627) dominated the court of the Tianqi Emperor (r. 16201627) and had his political rivals tortured to death, mostly the vocal critics from the faction of the " Donglin Society". He ordered temples built in his honour throughout the Ming Empire, and built personal palaces created with funds allocated for building the previous emperor's tombs. His friends and family gained important positions without qualifications. Wei also published a historical work lambasting and belitting his political opponents. The instability at court came right as natural calamity, pestilence, rebellion, and foreign invasion came to a peak. Although the Chongzhen Emperor (r. 16271644) had Wei dismissed from courtwhich led to Wei's suicide shortly afterthe problem with court eunuchs persisted until the dynasty's collapse less than two decades later.


          


          Economic breakdown and disaster


          During the last years of Wanli's reign and those of his two successors, an economic crisis developed that was centered around a sudden widespread lack of the empire's chief medium of exchange: silver. The Protestant powers of the Dutch Republic and the Kingdom of England staged frequent raids and acts of piracy against the Catholic-based empires of Spain and Portugal in order to weaken their global economic power. Meanwhile, Philip IV of Spain (r. 16211665) began cracking down on illegal smuggling of silver from Mexico and Peru across the Pacific towards China, in favour of shipping American-mined silver directly from Spain to Manila. In 1639, the new Tokugawa regime of Japan shut down most of its foreign trade with European powers, causing a halt of yet another source of silver coming into China. However, the greatest stunt to the flow of silver came from the Americas, while Japanese silver still came into China in limited amounts. Some scholars even assert that the price of silver rose in the 17th century due to a falling demand for goods, not declining silver stocks.
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          These events occurring at roughly the same time caused a dramatic spike in the value of silver and made paying taxes nearly impossible for most provinces. People began hoarding precious silver as there was progressively less of it, forcing the ratio of the value of copper to silver into a steep decline. In the 1630s, a string of one thousand copper coins was worth an ounce of silver; by 1640 this was reduced to the value of half an ounce; by 1643 it was worth roughly one-third of an ounce. For peasants this was an economic disaster, since they paid taxes in silver while conducting local trade and selling their crops with copper coins.


          In this early half of the 17th century, famines became common in northern China because of unusual dry and cold weather that shortened the growing season; these were effects of a larger ecological event now known as the Little Ice Age. Famine, alongside tax increases, widespread military desertions, a declining relief system, and natural disasters such as flooding and inability of the government to properly manage irrigation and flood-control projects caused widespread loss of life and normal civility. The central government was starved of resources and could do very little to mitigate the effects of these calamities. Making matters worse, a widespread epidemic spread across China from Zhejiang to Henan, killing a large but unknown number of people.


          


          Fall of the Dynasty


          


          Rise of the Manchu
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          A remarkable tribal leader named Nurhaci (r. 16161626), starting with just a small tribe, rapidly gained control over all the Manchurian tribes. During the Imjin War he offered to lead his tribes in support of the Ming army. This offer was declined, but he was granted honorific Ming titles for his gesture. Recognizing the weakness in the Ming authority north of their border, he took control over all of the other unrelated tribes surrounding his homeland. In 1610 he broke relations with the Ming court; in 1618 he demanded the Ming pay tribute to him to redress the seven grievances which he documented and sent to the Ming court. This was, in a very real sense, a declaration of war as the Ming were not about to pay money to the Manchu.


          Under the brilliant commander Yuan Chonghuan (15841630), the Ming were able to repeatedly fight off the Manchus, notably in 1626 at the Battle of Ningyuan and in 1628. Under Yuan's command the Ming had securely fortified the Shanhai pass, thus blocking the Manchus from crossing the pass to attack the Liaodong Peninsula. Using European firearms acquired from his cook, he was able to stave off Nurhaci's advances along the Liao River. Although he was named field marshal of all the northeastern forces in 1628, he was executed in 1630 on trumped-up charges of colluding with the Manchus as they staged their raids. Succeeding generals proved unable to eliminate the Manchu threat.


          Unable to attack the heart of Ming directly, the Manchu instead bided their time, developing their own artillery and gathering allies. They were able to enlist Ming government officials and generals as their strategic advisors. A large part of the Ming Army deserted to the Manchu banner. In 1632, they had conquered much of Inner Mongolia, resulting in a large scale recruitment of Mongol troops under the Manchu banner and the securing of an additional route into the Ming heartland.


          By 1636, the Manchu ruler Huang Taiji renamed his dynasty from the "Latter Jin" to "Qing" at Shenyang, which had fallen to the Manchu in 1621 and was made their capital in 1625. Huang Taiji also adopted the Chinese imperial title huangdi instead of khan, took the Imperial title Chongde ("Revering Virtue"), and changed the ethnic name of his people from Jurchen to Manchu. In 1638 the Manchu defeated and conquered Ming China's traditional ally Korea with an army of 100,000 troops. Shortly after the Koreans renounced their long-held loyalty to the Ming Dynasty.


          


          Rebellion, invasion, collapse
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          A peasant soldier named Li Zicheng (16061644) mutinied with his fellow soldiers in western Shaanxi in the early 1630s after the government failed to ship much-needed supplies there. In 1634 he was captured by a Ming general and released only on the terms that he return to service. The agreement soon broke down when a local magistrate had thirty-six of his fellow rebels executed; Li's troops retaliated by killing the officials and continued to lead a rebellion based in Rongyang, central Henan province by 1635. By the 1640s, an ex-soldier and rival to Li Zhang Xianzhong (16061647)had created a firm rebel base in Chengdu, Sichuan, while Li's centre of power was in Hubei with extended influence over Shaanxi and Henan.


          In 1640, masses of Chinese peasants who were starving, unable to pay their taxes, and no longer in fear of the frequently defeated Chinese army, began to form into huge bands of rebels. The Chinese military, caught between fruitless efforts to defeat the Manchu raiders from the north and huge peasant revolts in the provinces, essentially fell apart. Unpaid and unfed, the army was defeated by Li Zichengnow self-styled as the Prince of Shunand deserted the capital without much of a fight. Li's forces were allowed into the city when the gates were treacherously opened from within. On May 26, 1644, Beijing fell to a rebel army led by Li Zicheng; during the turmoil, the last Ming emperor hung himself on a tree in the imperial garden right outside the Forbidden City.


          Seizing opportunity, the Manchus crossed the Great Wall after the Ming border general Wu Sangui (16121678) opened the gates at Shanhai Pass. This occurred shortly after he learned about the fate of the capital and an army of Li Zicheng marching towards him; weighing his options of alliance, he decided to side with the Manchus. The Manchu army under the Manchu Prince Dorgon (16121650) and Wu Sangui approached Beijing after the army sent by Li was destroyed at Shanhaiguan; the Prince of Shun's army fled the capital on the fourth of June. On June 6 the Manchus and Wu entered the capital and proclaimed the young Shunzhi Emperor ruler of China. After being forced out of Xi'an by the Manchus, chased along the Han River to Wuchang, and finally along the northern border of Jiangxi province, Li Zicheng died there in the summer of 1645, thus ending the Shun Dynasty. One report says his death was a suicide; another states that he was beaten to death by peasants after he was caught stealing their food. Zhang Xianzhong was killed in January of 1647 by Manchu troops after he fled Chengdu and employed scorched earth policy.


          Scattered Ming remnants still existed after 1644, including those of Koxinga. Despite the loss of Beijing and the death of the emperor, Ming power was by no means totally destroyed. Nanjing, Fujian, Guangdong, Shanxi, and Yunnan were all strongholds of Ming resistance. However, there were several pretenders for the Ming throne, and their forces were divided. Each bastion of resistance was individually defeated by the Qing until 1662, when the last real hopes of a Ming revival died with the Yongli emperor, Zhu Youlang. Despite the Ming defeat, smaller loyalist movements continued until the proclamation of the Republic of China.


          


          Government


          


          Province, prefecture, subprefecture, county


          The Ming emperors took over the provincial administration system of the Yuan Dynasty, and the thirteen Ming provinces are the precursors of the modern provinces. Throughout the Song Dynasty, the largest political division was the circuit (lu). However, after the Jurchen invasion in 1127, the Song court established four semi-autonomous regional command systems based on territorial and military units, with a detached service secretariat that would become the provincial administrations of the Yuan, Ming, and Qing dynasties. At the provincial level, the Yuan central government structure was copied by the Ming; the bureaucracy contained three provincial commissions: one civil, one military, and one for surveillance. Below the level of the province (sheng) were prefectures (fu) operating under a prefect, followed by subprefectures (zhou) under a subprefect. Finally, the lowest unit was the county (xian) overseen by a magistrate. Besides the provinces, there were also two large areas that belonged to no province, but were metropolitan areas (jing) attached to Nanjing and Beijing.


          


          Institutions and bureaus


          


          Institutional trends
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          Departing from the main central administrative system generally known as the Three Departments and Six Ministries system, which was instituted by various dynasties since late Han, the Ming administration had only one Department, the Secretariat, that controlled the Six Ministries. Following the execution of the Chancellor Hu Weiyong in 1380, emperor Hongwu abolished the Secretariat, the Censorate, and the Chief Military Commission and personally took charge of the Six Ministries and the regional Five Military Commissions. Thus a whole level of administration was cut out and only partially rebuilt by subsequent rulers. The Grand Secretariat, at the beginning a secretarial institution that assisted the emperor with administrative paperwork, was instituted, but without employing grand counselors, or chancellors. The ministries, headed by a minister and run by directors remained under direct control of the emperor until the end of the Ming.


          The Hongwu Emperor sent his heir apparent to Shaanxi in 1391 to "tour and soothe" (xunfu) the region; in 1421 the Yongle Emperor commissioned 26 officials to travel the empire and uphold similar investigatory and patrimonial duties. By 1430 these xunfu assignments became institutionalized. Hence, the Censorate was reinstalled and first staffed with investigating censors, later with censors-in-chief. By 1453, the "grand coordinators"or "touring pacifiers" as Michael Chang noteswere granted the title vice censor-in-chief or assistant censor-in-chief and were allowed direct access to the emperor. As in prior dynasties, the provincial administrations were monitored by a travelling inspector from the Censorate. Censors had the power to impeach officials on an irregular basis, unlike the senior officials who were to do so only in triennial evaluations of junior officials.


          Although decentralization of state power within the provinces occurred in the early Ming, the trend of central government officials delegated to the provinces as virtual provincial governors began in the 1420s. By the late Ming Dynasty, there were central government officials delegated to two or more provinces as supreme commanders and viceroys, a system which reigned in the power and influence of the military by the civil establishment.


          


          Grand Secretariat and Six Ministries
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          Governmental institutions in China conformed to a similar pattern for some two thousand years, but each dynasty installed special offices and bureaus, reflecting its own particular interests. The Ming administration had the Grand Secretaries assisting the emperor, with paperwork handled by them under Yongle's reign and finally appointed as top officials of agencies and Grand Preceptor, a top-ranking, non-functional civil service post, under the Hongxi Emperor (r. 14241425). The Grand Secretariat drew its members from the Hanlin Academy and were considered part of the imperial authority, not the ministerial one (hence being at odds with both the emperor and ministers at times). The Secretariat was a coordinating agency, whereas the Six Ministrieswhich were Personnel, Revenue, Rites, War, Justice, and Public Workswere direct administrative organs of the state. The Ministry of Personnel was in charge of appointments, merit ratings, promotions, and demotions of officials, as well as granting of honorific titles. The Ministry of Revenue was in charge of gathering census data, collecting taxes, and handling state revenues, while there were two offices of currency that were subordinate to it. The Ministry of Rites was in charge of state ceremonies, rituals, and sacrifices; it also oversaw registers for Buddhist and Daoist priesthoods and even the reception of envoys from tributary states. The Ministry of War was in charge of the appointments, promotions, and demotions of military officers, the maintenance of military installations, equipment, and weapons, as well as the courier system. The Ministry of Justice was in charge of judicial and penal processes, but had no supervisory role over the Censorate or the Grand Court of Revision. The Ministry of Works was in charge of government construction projects, hiring of artisans and laborers for temporary service, manufacturing government equipment, the maintenance of roads and canals, standardization of weights and measures, and the gathering of resources from the countryside.


          


          Bureaus and offices for the imperial household
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          The imperial household was staffed almost entirely by eunuchs and ladies with their own bureaus. Female servants were organized into the Bureau of Palace Attendance, Bureau of Ceremonies, Bureau of Apparel, Bureau of Foodstuffs, Bureau of the Bedchamber, Bureau of Handicrafts, and Office of Staff Surveillance. Starting in the 1420s, eunuchs began taking over these ladies' positions until only the Bureau of Apparel with its four subsidiary offices remained. Hongwu had his eunuchs organized into the Directorate of Palace Attendants, but as eunuch power at court increased, so did their administrative offices, with eventual twelve directorates, four offices, and eight bureaus. The dynasty had a vast imperial household, staffed with thousands of eunuchs, who were headed by the Directorate of Palace Attendants. The eunuchs were divided into different directorates in charge of staff surveillance, ceremonial rites, food, utensils, documents, stables, seals, apparel, and so on. The offices were in charge of providing fuel, music, paper, and baths. The bureaus were in charge of weapons, silverwork, laundering, headgear, bronzework, textile manufacture, wineries, and gardens. At times, the most influential eunuch in the Directorate of Ceremonial acted as a de facto dictator over the state.


          Although the imperial household was staffed mostly by eunuchs and palace ladies, there was a civil service office called the Seal Office, which cooperated with eunuch agencies in maintaining imperial seals, tallies, and stamps. There were also civil service offices to oversee the affairs of imperial princes.


          


          Personnel


          


          Scholar-officials


          After the reign of Hongwuwho from 1373 to 1384 staffed his bureaus with officials gathered through recommendations onlythe scholar-officials who populated the many ranks of bureaucracy were recruited through a rigorous examination system that was first established by the Sui Dynasty (581618). Theoretically the system of exams allowed anyone to join the ranks of imperial officials (although frowned upon for merchants to join); in reality the time and funding needed to support the study in preparation for the exam generally limited participants to those already coming from the landholding class. However, the government did exact provincial quotas while drafting officials. This was an effort to curb monopolization of power by landholding gentry who came from the most prosperous regions, where education was the most advanced. The expansion of the printing industry since Song times enhanced the spread of knowledge and number of potential exam candidates throughout the provinces. For young schoolchildren there were printed multiplication tables and primers for elementary vocabulary; for adult examination candidates there were mass-produced, inexpensive volumes of Confucian classics and successful examination answers.
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          As in earlier periods, the focus of the examination was classical Confucian texts, while the bulk of test material centered on the Four Books outlined by Zhu Xi in the 12th century. Ming era examinations were perhaps more difficult to pass since the 1487 requirement of completing the " eight-legged essay", a departure from basing essays off progressing literary trends. The exams increased in difficulty as the student progressed from the local level, and appropriate titles were accordingly awarded successful applicants. Officials were classified in nine hierarchic grades, each grade divided into two degrees, with ranging salaries (nominally paid in piculs of rice) according to their rank. While provincial graduates who were appointed to office were immediately assigned to low-ranking posts like the county graduates, those who passed the palace examination were awarded a jinshi ('presented scholar') degree and assured a high-level position. In 276 years of Ming rule and ninety palace examinations, the number of doctoral degrees granted by passing the palace examinations was 24,874. Ebrey states that "there were only two to four thousand of these jinshi at any given time, on the order of one out of 10,000 adult males." This was in comparison to the 100,000 shengyuan ('government students'), the lowest tier of graduates, by the 16th century.


          The maximum tenure in office was nine years, but every three years officials were graded on their performance by senior officials. If they were graded as superior then they were promoted, if graded adequate then they retained their ranks, and if graded inadequate they were demoted one rank. In extreme cases, officials would be dismissed or punished. Only capital officials of grade 4 and above were exempt from the scrutiny of recorded evaluation, although they were expected to confess any of their faults. There were over 4,000 school instructors in county and prefectural schools who were subject to evaluations every nine years. The Chief Instructor on the prefectural level was classified as equal to a second-grade county graduate. The Supervisorate of Imperial Instruction oversaw the education of the heir apparent to the throne; this office was headed by a Grand Supervisor of Instruction, who was ranked as first class of grade three.


          


          Lesser functionaries


          Scholar-officials who entered civil service through examinations acted as executive officials to a much larger body of non-ranked personnel called lesser functionaries. They outnumbered officials by four to one; Charles Hucker estimates that they were perhaps as many as 100,000 throughout the empire. These lesser functionaries performed clerical and technical tasks for government agencies. Yet they should not be confused with lowly lictors, runners, and bearers; lesser functionaries were given periodic merit evaluations like officials and after nine years of service might be accepted into a low civil service rank. The one great advantage of the lesser functionaries over officials was that officials were periodically rotated and assigned to different regional posts and had to rely on the good service and cooperation of the local lesser functionaries.


          


          Eunuchs, princes and generals


          
            [image: The Xuande Emperor playing chuiwan with his eunuchs, a game similar to golf, by an anonymous court painter of the Xuande period (1425-1435).]

            
              The Xuande Emperor playing chuiwan with his eunuchs, a game similar to golf, by an anonymous court painter of the Xuande period (1425-1435).
            

          


          Eunuchs during the Ming Dynasty gained unprecedented power over state affairs. One of the most effective means of control was the secret service stationed in what was called the Eastern Depot at the beginning of the dynasty, later the Western Depot. This secret service was overseen by the Directorate of Ceremonial, hence this state organ's often totalitarian affiliation. Eunuchs had ranks that were equivalent to civil service ranks, only theirs had four grades instead of nine.


          Princes and descendants of the first Ming emperor were given nominal military commands and large land estates without title. These estates were not feudatories, the princes did not serve any administrative function, and it was only during the reign of the first two emperors that they partook in military affairs. By contrast, princes in the Han and Jin Dynasties had been installed as local kings. Although princes served no organ of state administration, princes, consorts of imperial princesses, and ennobled relatives did staff the Imperial Clan Court, which took care of the imperial genealogy.


          Like scholar-officials, military generals were ranked in a hierarchic grading system and were given merit evaluations every five years (as opposed to three years for officials). However, military officers had less prestige than officials. This was due to their hereditary service (instead of solely merit-based) and Confucian values that dictated those who chose the profession of violence (wu) over the cultured pursuits of knowledge (wen). Although seen as less prestigious, military officers were not excluded from taking civil service examinations and after 1478 the military even held their own examinations to test military skills. In addition to taking over the established bureaucratic structure from the Yuan period, the Ming emperors established the new post of the travelling military inspector. In the early half of the dynasty, men of noble lineage dominated the higher ranks of military office; this trend was reversed during the latter half of the dynasty as men from more humble origins eventually displaced them.


          


          Society and culture


          


          Literature and arts
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          As in earlier dynasties, the Ming Dynasty saw a flourishing in the arts, whether it was painting, poetry, music, literature, or dramatic theatre. Carved designs in lacquerwares and designs glazed onto porcelain wares displayed intricate scenes similar in complexity to those in painting. These items could be found in the homes of the wealthy, alongside embroidered silks and wares in jade, ivory, and cloisonn. The houses of the rich were also furnished with rosewood furniture and feathery latticework. The writing materials in a scholar's private study, including elaborately carved brush holders made of stone or wood, were all designed and arranged ritually to give an aesthetic appeal.


          Connoisseurship in the late Ming period centered around these items of refined artistic taste, which provided work for art dealers and even underground scammers who made phony imitations of originals and false attributions to works of art. This was noted even by the Jesuit Matteo Ricci while staying in Nanjing, writing that Chinese scam artists were ingenious when it came to making forgeries of artwork and made huge profits. However, there were guides to help the wary new connoisseur; in Liu Tong's (d. 1637) book printed in 1635, he told his readers various ways to spot a fake and authentic pieces of art. He revealed that a Xuande era (14261435) bronzework could be authenticated if one knew how to judge its sheen; porcelain wares from the Yongle era (14021424) could be judged authentic by their thickness.
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          There was a great amount of literary achievement in the Ming Dynasty. The travel literature author Xu Xiake (15871641) published his Travel Diaries in 404,000 written characters, with information on everything from local geography to mineralogy. The first reference to the publishing of private newspapers in Beijing was in 1582; by 1638 the Beijing Gazette switched from using woodblock print to movable type printing. The new literary field of the moral guide to business ethics was developed by the late Ming period, for the readership of the merchant class. Although short story fiction was popular as far back as the Tang Dynasty (618907), and the work of contemporaneous authors such as Xu Guangqi, Xu Xiake, and Song Yingxing were often technical and encyclopedic, the Ming era witnessed the development of the fictional novel. While the gentry elite were educated enough to fully comprehend the language of Classical Chinese, those with rudimentary educationsuch as women in educated families, merchants, and shop clerksbecame a large, potential audience for literature and performing arts that employed Vernacular Chinese. The Jin Ping Meipublished in 1610is considered by some to be the fifth great novel of pre-modern China, in reference to the Four Great Classical Novels. Two of these novels, the Water Margin and Journey to the West were products of the Ming Dynasty. To complement the work of fictional novels, the theatre scripts of playwrights were equally imaginative. One of the most famous plays in Chinese history, The Peony Pavilion, was written by the Ming playwright Tang Xianzu (15501616), with its first performance at the Pavilion of Prince Teng in 1598.


          In contrast to Xu Xiake, who focused on technical aspects in his travel literature, the Chinese poet and official Yuan Hongdao (15681610) used travel literature to express his desires for individualism as well as autonomy from and frustration with Confucian court politics. Yuan desired to free himself from the ethical compromises which were inseparable from the career of a scholar-official. This anti-official sentiment in Yuan's travel literature and poetry was actually following in the tradition of the Song Dynasty poet and official Su Shi (10371101). Yuan Hongdao and his two brothersYuan Zongdao (15601600) and Yuan Zhongdao (15701623)were the founders of the Gong'an School of letters. This highly individualistic school of poetry and prose was criticized by the Confucian establishment for its association with intense sensual lyricism, which was also apparent in Ming vernacular novels such as the Jin Ping Mei. Yet even gentry and scholar-officials were affected by the new popular romantic literature, seeking courtesans as soulmates to reenact the heroic love stories which arranged marriages often could not provide or accommodate.
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          There were many famous visual artists in the Ming period, including Ni Zan, Shen Zhou, Tang Yin, Wen Zhengming, Qiu Ying, Dong Qichang, and many others. They drew upon the techniques, styles, and complexity in painting achieved by their Song and Yuan predecessors, but added some new techniques and styles. Well-known Ming artists could make a living simply by painting, due to the high costs they demanded for their artworks and the great demand by the highly cultured community to collect precious works of art. The artist Qiu Ying was once paid 2.8 kg (100 oz) of silver to paint a long handscroll for the occasion of an eightieth birthday celebration for the mother of a wealthy patron. Renowned artists often gathered an entourage of followers, some who were amateurs who painted while pursuing an official career and others who were full-time painters.


          Beyond painters, some potters also became renowned for their artwork, such as He Chaozong in the early 17th century for his style of white porcelain sculpture. The major production centers for porcelain items in the Ming Dynasty were Jingdezhen in Jiangxi province and Dehua in Fujian province. The Dehua porcelain factories catored to European tastes by creating Chinese export porcelain by the 16th century. In The Ceramic Trade in Asia, Chuimei Ho estimates that only 16% of Chinese ceramic exports in the late Ming were sent to Europe while the rest were destined for Japan and South East Asia.


          


          Religion
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          For thousands of years the beliefs in ancestor worship and practices of the ancestral cult were key features of Chinese civilization. The Chinese believed in a host of deities in what is termed as Chinese folk religion. Other religious denominations in the Ming included the ancient native ideology of Daoism (Taoism) and foreign originated Buddhism, although distinct Chinese Buddhism had long since developed.


          Christianity had existed in China since at least the Tang Dynasty (618907), yet the late Ming period saw the first arrival of Jesuit missionaries from Europe such as Matteo Ricci and Nicolas Trigault. There were also other denominations including the Dominicans and Franciscans.


          Ricci worked with the Chinese mathematician, astronomer, and agronomist Xu Guangqi to translate the Greek mathematical work Euclid's Elements into Chinese for the first time in 1607. The Chinese were impressed with European knowledge in astronomy, calendrical science, mathematics, hydraulics, and geography. Most European monks presented themselves more as educated elites than religious figures, in an effort to gain trust and admiration from the Chinese. However, most Chinese were suspicious and even outright critical of Christianity due to Chinese beliefs and practices that did not coincide with the Christian faith. The highpoint of this contention was the Nanjing Religious Incident of 16161622, a temporary triumph of the Confucian traditionalists when Western missionaries and science were rejected in favor of the belief that Western science derived from a superior Chinese model; this was soon rejected in favour of once again staffing the Imperial Astronomical Board with Western missionaries learned in science.


          Besides Christianity, the Kaifeng Jews had a long history in China; Ricci discovered this when he was contacted by one of them in Beijing and learned of their history in China. Islam in China had existed since the early 7th century during the Tang Dynasty; during the Ming Dynasty there were several prominent figuresincluding Zheng Hewho were Muslim. The Hongwu Emperor also employed Muslim commanders in his army, such as Chang Yuqun, Lan Yu, Ding Dexing, and Mu Ying.


          


          Philosophy
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          Wang Yangming's Confucianism


          During the Ming Dynasty, the doctrines of the Song Dynasty scholar-official Zhu Xi (11301200) and Neo-Confucianism were embraced by the court and the Chinese literati at large. However, total conformity to a single mode of thought was never a reality in the intellectual sphere of society. There were some in the Ming wholike Su Shi (10371101) of the Songwere rebels at heart and were not abashed to criticize the mainstream dogmatic modes of thought. Leading a new strand of Confucian teaching and philosophy was the scholar-official Wang Yangming (14721529), whose critics said that his teachings were contaminated by Chan Buddhism.


          In analyzing Zhu Xi's concept of "the extension of knowledge" (i.e. gaining understanding through careful and rational investigation of things and events), Wang realized that universal principles were concepts espoused in the minds of all. Breaking from the mold, Wang said that anyone, no matter what socioeconomic status or background, could become as wise as the ancient sages Confucius and Mencius, and that the writings of the latter two were not the source of truth, but merely guides that could have flaws if carefully examined. In Wang's mind, a peasant who had many experiences and drew natural truths from these was more wise than an official who had carefully studied the Classics but had not experienced the real world in order to observe what was true.


          


          Conservative reaction
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          Conservative Confucian officials were wary of Wang's philosophical interpretation of the Confucian classics, the increasing number of his disciples while still in office, and his overall socially-rebellious message. To curb his political influence he was often sent out to deal with military affairs and rebellions far away from the capital. Yet his ideas penetrated mainstream Chinese thought, and spurred new interest in Daoism and Buddhism. Furthermore, people began to question the validity of the social hierarchy and the idea that the scholar was above the farmer. Wang Yangming's disciple and salt-mine worker Wang Gen gave lectures to commoners about pursuing education to improve their lives, while his follower He Xinyin challenged the elevation and emphasis of the family in Chinese society. He's contemporary Li Zhi (15271602) even taught that women were the intellectual equals of men and should be given a better education; both Li and He eventually died in prison, jailed on charges of spreading "dangerous ideas". Yet these "dangerous ideas" of educating women had long been embraced with mothers giving their children primary education, as well as courtesans who were as literate and similarly trained in calligraphy, painting, and poetry as their male hosts.


          In opposition to the liberal views of Wang Yangming were the conservative officials in the censoratea governmental institution with the right and responsibility to speak out against malfeasance and abuse of powerand the senior officials of the Donglin Academy, which was reestablished in 1604. These conservatives wanted a revival of orthodox Confucian ethics. Conservatives such as Gu Xiancheng (15501612) argued against Wang Yangming's idea of innate moral knowledge, stating that this was simply a legitimization for unscrupulous behaviour such as greedy pursuits and personal gain. These two strands of Confucian thought created factionalism amongst ministers of state, who like the old days of Wang Anshi and Sima Guang in the Song Dynastyused any opportunity to impeach members of the other faction from court.


          


          Urban and rural life


          Wang Gen was able to give philosophical lectures to many commoners from different regions becausefollowing the trend already apparent in the Song Dynastycommunities in Ming society were becoming less isolated as the distance between market towns was shrinking. Schools, descent groups, religious associations, and other local voluntary organizations were increasing in number and allowing more contact between educated men and local villagers. Jonathan Spence writes that the distinction between what was town and country was blurred in Ming China, since suburban areas with farms were located just outside and in some cases within the walls of a city. Not only was the blurring of town and country evident, but also of socioeconomic class in the traditional four occupations, since artisans sometimes worked on farms in peak periods and farmers often traveled into the city to find work during times of dearth.
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          A variety of occupations could be chosen or inherited from a father's line of work. This would includebut was not limited tocoffinmakers, ironworkers and blacksmiths, tailors, cooks and noodle-makers, retail merchants, tavern, teahouse, or winehouse managers, shoemakers, seal cutters, pawnshop owners, brothel heads, and merchant bankers engaging in a proto-banking system involving notes of exchange. Virtually every town had a brothel where female and male prostitutes could be had. Male catamites fetched a higher price than female concubines since pederasty with a teenage boy was seen as a mark of elite status, regardless of sodomy being repugnant to sexual norms. Public bathing became much more common than in earlier periods. Urban shops and retailers sold a variety of goods such as special paper money to burn at ancestral sacrifices, specialized luxury goods, headgear, fine cloth, teas, and others. Smaller communities and townships too poor or scattered to support shops and artisans obtained their goods from periodic market fairs and traveling peddlers. A small township also provided a place for simple schooling, news and gossip, matchmaking, religious festivals, traveling theatre groups, tax collection, and bases of famine relief distribution.


          Farming villagers in the north spent their days harvesting crops like wheat and millet, while farmers south of the Huai River engaged in intensive rice cultivation and had lakes and ponds where ducks and fish could be raised. The cultivation of mulberry trees for silkworms and tea bushes could be found mostly south of the Yangzi River; even further south of this sugarcane and citrus were grown as basic crops. Some people in the mountainous southwest made a living by selling lumber from hard bamboo. Besides cutting down trees to sell wood, the poor also made a living by turning wood into charcoal, burning oyster shells to make lime, fired pots, and wove mats and baskets. In the north traveling by horse and carriage was most common, while in the south the myriad of rivers, canals, and lakes provided cheap and easy water transport. Although the south had the characteristic of the wealthy landlord and tenant farmers, there were on average many more owner-cultivators north of the Huai River due to harsher climate, living not far above subsistence level.


          


          Science and technology
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          Compared to the flourishing of science and technology in the Song Dynasty, the Ming Dynasty perhaps saw fewer advancements in science and technology compared to the pace of discovery in the Western world. In fact, key advances in Chinese science in the late Ming were spurred by contact with Europe. In 1626 Johann Adam Schall von Bell wrote the first Chinese treatise on the telescope, the Yuanjingshuo (Far Seeing Optic Glass); in 1634 the last Ming emperor Chongzhen acquired the telescope of the late Johann Schreck (15761630). The heliocentric model of the solar system was rejected by the Catholic missionaries in China, but Johannes Kepler and Galileo Galilei's ideas slowly trickled into China starting with the Polish Jesuit Michael Boym (16121659) in 1627, Adam Schall von Bell's treatise in 1640, and finally Joseph Edkins, Alex Wylie, and John Fryer in the 19th century. Catholic Jesuits in China would promote Copernican theory at court, yet at the same time embrace the Ptolemaic system in their writing; it was not until 1865 that Catholic missionaries in China sponsored the heliocentric model as their Protestant peers did. Although Shen Kuo (10311095) and Guo Shoujing (12311316) had laid the basis for trigonometry in China, another important work in Chinese trigonometry would not be published again until 1607 with the efforts of Xu Guangqi and Matteo Ricci.


          When the Ming founder Hongwu came upon the mechanical devices housed in the Yuan Dynasty's palace at Khanbaliqsuch as fountains with balls dancing on their jets, self-operating tiger automata, dragon-headed devices that spouted mists of perfume, and mechanical clocks in the tradition of Yi Xing (683727) and Su Song (10201101)he associated all of them with the decadence of Mongol rule and had them destroyed. This was described in full length by the Divisional Director of the Ministry of Works, Xiao Xun, who also carefully preserved details on the architecture and layout of the Yuan Dynasty palace. Later, European Jesuits such as Matteo Ricci and Nicolas Trigault would briefly mention indigenous Chinese clockworks that featured drive wheels. However, both Ricci and Trigault were quick to point out that 16th century European clockworks were far more advanced than the common time keeping devices in China, which they listed as water clocks, incense clocks, and "other instruments...with wheels rotated by sand as if by water." Chinese recordsnamely the Yuan Shidescribe the 'five-wheeled sand clock', a mechanism pioneered by Zhan Xiyuan (fl. 13601380) which featured the scoop wheel of Su Song's earlier astronomical clock and a stationary dial face over which a pointer circulated, similar to European models of the time. This sand-driven wheel clock was improved upon by Zhou Shuxue (fl. 15301558) who added a fourth large gear wheel, changed gear ratios, and widened the orifice for collecting sand grains since he criticized the earlier model for clogging up too often.


          The Chinese were intrigued with European technology, but so were visiting Europeans of Chinese technology. In 1584, Abraham Ortelius (15271598) featured in his atlas Theatrum Orbis Terrarum the peculiar Chinese innovation of mounting masts and sails onto carriages, just like Chinese ships. Gonzales de Mendoza also mentioned this a year laternoting even the designs of them on Chinese silken robeswhile Gerardus Mercator (15121594) featured them in his atlas, John Milton (16081674) in one of his famous poems, and Andreas Everardus van Braam Houckgeest (17391801) in the writings of his travel diary in China.
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          The encyclopedist Song Yingxing (15871666) documented a wide array of technologies, metallurgic and industrial processes in his Tiangong Kaiwu encyclopedia of 1637. This includes mechanical and hydraulic powered devices for agriculture and irrigation, nautical technology such as vessel types and snorkeling gear for pearl divers, the annual processes of sericulture and weaving with the loom, metallurgic processes such as the crucible technique and quenching, manufacturing processes such as for roasting iron pyrite in converting sulphide to oxide in sulfur used in gunpowder compositionsillustrating how ore was piled up with coal briquettes in an earthen furnace with a still-head that sent over sulfur as vapor that would solidify and crystallizeand the use of gunpowder weapons such as a naval mine ignited by use of a rip-cord and steel flint wheel.


          Focusing on agriculture in his Nongzheng Quanshu, the agronomist Xu Guangqi (15621633) took an interest in irrigation, fertilizers, famine relief, economic and textile crops, and empirical observation of the elements that gave insight into early understandings of chemistry.


          There were many advances and new designs in gunpowder weapons during the beginning of the dynasty, but by the mid to late Ming the Chinese began to frequently employ European-style artillery and firearms. The Huolongjing, compiled by Jiao Yu and Liu Ji sometime before the latter's death on May 16, 1375 (with a preface added by Jiao in 1412), featured many types of cutting-edge gunpowder weaponry for the time. This includes hollow, gunpowder-filled exploding cannonballs, land mines that used a complex trigger mechanism of falling weights, pins, and a steel wheellock to ignite the train of fuses, naval mines, fin-mounted winged rockets for aerodynamic control, multistage rockets propelled by booster rockets before igniting a swarm of smaller rockets issuing forth from the end of the missile (shaped like a dragon's head), and hand cannons that had up to ten barrels.


          Li Shizhen (15181593)one of the most renowned pharmacologists and physicians in Chinese historybelonged to the late Ming period. In 1587, he completed the first draft of his Bencao Gangmu, which detailed the usage of over 1,800 medicinal drugs.


          


          Population
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          Sinologist historians still debate the actual population figures for each era in the Ming Dynasty. The historian Timothy Brook notes that the Ming government census figures are dubious since fiscal obligations prompted many families to underreport the number of people in their households and many county officials to underreport the number of households in their jurisdiction. Children were often underreported, especially female children, as shown by skewed population statistics throughout the Ming. Even adult women were underreported; for example, the Daming Prefecture in North Zhili reported a population of 378,167 males and 226,982 females in 1502. The government attempted to revise the census figures using estimates of the expected average number of people in each household, but this did not solve the widespread problem of tax registration.


          The number of people counted in the census of 1381 was 59,873,305; however, this number dropped significantly when the government found that some 3 million people were missing from the tax census of 1391. Even though underreporting figures was made a capital crime in 1381, the need for survival pushed many to abandon the tax registration and wander from their region, where Hongwu had attempted to impose rigid immobility on the populace. The government tried to mitigate this by creating their own conservative estimate of 60,545,812 people in 1393. In his Studies on the Population of China, Ho Ping-ti suggests revising the 1393 census to 65 million people, noting that large areas of North China and frontier areas were not counted in that census. Brook states that the population figures gathered in the official censuses after 1393 ranged between 51 and 62 million, while the population was in fact increasing. Even the Hongzhi Emperor (r. 14871505) remarked that the daily increase in subjects coincided with the daily dwindling amount of registered civilians and soldiers. William Atwell states that around 1400 the population of China was perhaps 90 million people, citing Heijdra and Mote.
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          Historians are now turning to local gazetteers of Ming China for clues that would show consistent growth in population. Using the gazetteers, Brook estimates that the overall population under the Chenghua Emperor (r. 14641487) was roughly 75 million, despite mid-Ming census figures hovering around 62 million. While prefectures across the empire in the mid-Ming period were reporting either a drop in or stagnant population size, local gazetteers reported massive amounts of incoming vagrant workers with not enough good cultivated land for them to till, so that many would become drifters, conmen, or wood-cutters that contributed to deforestation. The Hongzhi and Zhengde emperors lessened the penalties against those who had fled their home region, while the Jiajing Emperor (r. 15211567) finally had officials register migrants wherever they had moved or fled in order to bring in more revenues.


          Even with Jiajing's reforms to document migrant workers and merchants, by the late Ming era the government census still did not accurately reflect the enormous growth in population. Gazetteers across the empire noted this and made their own estimations of the overall population in the Ming, some guessing that the population had doubled, tripled, or even grown fivefold since 1368. Fairbank estimates that the population was perhaps 160 million in the late Ming Dynasty, while Brook estimates 175 million, and Ebrey states perhaps as large as 200 million. However, a great epidemic that entered China through the northwest in 1641 ravaged the densely populated areas along the Grand Canal; a gazatteer in northern Zhejiang noted more than half the population fell ill that year and that 90% of the local populace in one area was dead by 1642.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Ming_Dynasty"
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              	Manufacturer

              	BMC to MG Rover, and Innocenti, Authi
            


            
              	Production

              	19592000
            


            
              	Assembly

              	Longbridge, Birmingham, West Midlands, England,

              Cowley, Oxfordshire, England
            


            
              	Successor

              	BMW MINI

            


            
              	Class

              	Supermini
            


            
              	Body style(s)

              	2-door saloon

              2-door estate

              2-door van

              2-door truck
            


            
              	Layout

              	FF layout
            


            
              	Engine(s)

              	A-series, 8501275 cc
            


            
              	Transmission(s)

              	4-speed manual

              4-speed automatic/

              5 speed manual (some models only)
            


            
              	Wheelbase

              	2.04m (80.3in) (saloon)

              2.14m (84.3in) (estate and commercials)
            


            
              	Length

              	3.05m (120.1in) (saloon)

              3.40m (133.9in) (estate and commercials)
            


            
              	Width

              	1.40m (55.1in)
            


            
              	Height

              	1.35m (53.1in)
            


            
              	Kerb weight

              	617kg (1,360lb) to 686kg (1,512lb)
            


            
              	Designer

              	Sir Alec Issigonis
            

          


          The Mini is a small car that was produced by the British Motor Corporation (BMC) and its successors from 1959 until 2000. The most popular British-made car ever, it was superseded by the New MINI, which was launched in April 2001. The original is considered an icon of the 1960s, and its space-saving front-wheel-drive layout (that allowed 80% of the area of the car's floorpan to be used for passengers and luggage) influenced a generation of car-makers. The vehicle is in some ways considered the British equivalent to its German contemporary, the Volkswagen Beetle, which enjoyed similar popularity in North America.


          This distinctive two-door car was designed for BMC by Sir Alec Issigonis. It was manufactured at the Longbridge and Cowley plants in the United Kingdom, the Victoria Park / Zetland British Motor Corporation (Australia) factory in Sydney Australia, and later also in Spain ( Authi), Belgium, Chile, Italy, Portugal, South Africa, Uruguay, Venezuela and Yugoslavia. The Mini Mark I had three major UK updates: the Mark II, the Clubman and the Mark III. Within these was a series of variations including an estate car, a pickup truck, a van and the Mini Moke  a jeep-like buggy. The Mini Cooper and Cooper "S" were sportier versions that were successful as rally cars, winning the Monte Carlo Rally three times.


          Minis were marketed under the Austin and Morris names until Mini became a marque in its own right in 1969.


          


          Design and development


          Designed as project ADO15 ( Austin Drawing Office project number 15), the Mini came about because of a fuel shortage. In 1956, as a result of the Suez Crisis which reduced oil supplies, the United Kingdom saw the re-introduction of petrol rationing. Sales of large cars slumped, and there was a boom in the market for so called Bubble cars, which were mainly German in origin. Leonard Lord, the somewhat autocratic head of BMC, decreed that something had to be done quickly. He laid down some basic design requirements: the car should be contained within a box that measured 10  4  4 feet (3  1.2  1.2 m); and the passenger accommodation should occupy six feet (1.8 m) of the 10 foot (3 m) length; and the engine, for reasons of cost, should be an existing unit. Issigonis, who had been working for Alvis, had been recruited back to BMC in 1955 and, with his skills in designing small cars, was a natural for the task. The team that designed the Mini was remarkably small: as well as Issigonis, there was Jack Daniels (who had worked with him on the Morris Minor), Chris Kingham (who had been with him at Alvis), two engineering students and four draughtsmen. Together, by October 1957, they had designed and built the original prototype, which was affectionately named 'The Orange Box' because of its colour.


          The ADO15 used a conventional BMC A-Series four-cylinder water-cooled engine, but departed from tradition by having it mounted transversely, with the engine-oil-lubricated, four-speed transmission in the sump, and by employing front-wheel drive. Almost all small front-wheel-drive cars developed since have used a similar configuration. The radiator was mounted at the left side of the car so that the engine-mounted fan could be retained, but with reversed pitch so that it blew air into the natural low pressure area under the front wing. This location saved precious vehicle length, but had the disadvantage of feeding the radiator with air that had been heated by passing over the engine.
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          The suspension system, designed by Issigonis' friend Dr. Alex Moulton at Moulton Developments Limited, used compact rubber cones instead of conventional springs. This ingenious design shrank the overall size of the suspension, meaning that it could take up less space. It was built into the subframes. The use of the rubber cones led to a rather raw and bumpy ride, but this rigidity, together with the wheels being pushed out to the corners of the car, gave the Mini its famous go kart-like handling. It was initially planned to use an interconnected fluid system  similar to the one which Issigonis and Moulton were working on in the mid-1950s at Alvis  but the short development time of the car meant this was not ready in time for the Mini's launch. The system intended for the Mini was further developed to become the hydrolastic system and was first used on the Austin 1100, launched in 1962. Ten-inch (254 mm) wheels were specified, so new tyres needed to be developed, the initial contract going to Dunlop.


          The Mini was designed with sliding windows in the doors, thus allowing for storage pockets to be fitted in the space where a winding window mechanism would have been. Issigonis is said to have sized the resulting storage bins to take a bottle of his favourite Gordon's Gin. The boot lid was designed with the hinges at the bottom so that the car could be driven with it open to increase luggage space. On early cars the number plate was hinged so it swung down to remain visible when the boot lid was open. Although it has to be mentioned that this design was later discontinued as it was discovered that exhaust gasses could leak into the cockpit while the boot was open.


          The Mini was designed as a monocoque shell with welded seams that are visible on the outside of the car running down the A and C pillars, and between the body and the floor pan showing where the joins are. To further simplify construction, the car had external door and boot hinges.


          


          All of these novel and elegant technical innovations resulted in a car with minimum overall dimensions yet maximised space for both passengers and luggage.


          Production models differed from the prototype by the addition of front and rear subframes to the unibody to take the suspension loads, and by turning the engine around with the carburettor at the back rather than at the front. This required an extra gear to be placed between engine and transmission to reverse the engine direction. Making this a reduction gear had the beneficial effect of reducing loads on the gearbox and preventing the rapid wear on the synchromesh which had been a problem on early prototypes. Having the carburettor at the rear helped to reduce carburettor icing, but did expose the distributor to water coming in through the grille. The engine size was reduced from 948 to 848 cc, which reduced the top speed from an unprecedented 90 mph (145 km/h) to a more manageable (for the time) 72 mph (116 km/h)  a decision that was reversed in 1967.


          Despite its utilitarian origins, the classic Mini shape had become so iconic that by the 1990s, Rover Group  the heirs to BMC  were able to register its design as a trade mark in its own right.


          


          The Mark I Mini: 1959-67
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          The production version of the Mini was demonstrated to the press in April 1959, and by August several thousand cars had been produced ready for the first sales.


          The name Mini did not appear by itself immediately  the first models being marketed under two of BMC's brand names, Austin and Morris. The name Austin Seven (sometimes written as SE7EN in early publicity material) recalled the popular small Austin 7 of the 1920s and 1930s. The other name used till 1967 in the United Kingdom (and in Commonwealth countries such as Australia), Morris Mini-Minor, seems to have been a play on words. The Morris Minor was a well known and successful car, with the word minor being Latin for "smaller"; so an abbreviation of the Latin word for "smallest"  minimus  was used for the new even smaller car. It was originally going to be called the Austin Newmarket.


          Until 1962, the cars appeared as the Austin 850 and Morris 850 in North America and France, and in Denmark as the Austin Partner (until 1964) and Morris Mascot (until 1981). The name Mini was first used domestically by BMC for Austin's version in 1961, when the Austin Seven was rebranded as the Austin Mini, somewhat to the surprise of the Sharps Commercials car company (later known as Bond Cars Ltd) who had been using the name
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          Minicar for their three-wheeled vehicles since 1949. However, legal action was somehow averted, and BMC used the name Mini for the remainder of the car's life.


          In 1964, the suspension of the cars was replaced by another Moulton design, the hydrolastic system. The new suspension gave a softer ride but it also increased weight and production cost and, in the minds of many enthusiasts, spoiled the handling characteristics, for which the Mini was so famous. In 1971, the original rubber suspension reappeared and was retained for the remaining life of the Mini.
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          From October 1965 the option of an Automotive Products (AP) designed four-speed automatic transmission became available.


          Slow at the outset, Mark I sales strengthened across most of the model lines in the 1960s, and production totalled 1,190,000. Sold at below cost, the basic Mini never made money for its makers. This may have been necessary in order to compete with its rivals, but it is rumoured that it was due to an accounting error. Some profits came from the popular deluxe models and from optional accessories, such as seat belts, door mirrors and a radio, which would be considered necessities on modern cars.


          The Mini etched its place into popular culture in the 1960s with well-publicised purchases by film and music stars.


          


          The Mark II Mini: 1967-70
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          From 1967 to 1970, Issigonis had been designing a replacement for the Mini in the form of an experimental model called the 9X. It was shorter and more powerful than the Mini, but due to politicking inside British Leyland (which had now been formed by the merger of BMC's parent company British Motor Holdings and the Leyland Motor Corporation), the car did not reach production.


          It was an intriguing "might-have-been"; the car was technologically advanced, and many believe it would have been competitive up until the 1980s.


          The Mark II Mini featured a redesigned front grille which remained with the car from that point on. Also, a larger rear window and numerous cosmetic changes were introduced. 429,000 Mark II Minis were made.


          A bewildering variety of Mini types were made in Pamplona, Spain, by the Authi company from 1968 onwards, mostly under the Morris name.


          The Mini was arguably the star of the 1969 film The Italian Job, which features a car chase in which a gang of thieves drive three Minis down staircases, through storm drains, over buildings and finally into the back of a moving bus. This film was remade in 2003 using the new MINI.


          


          Variants


          The popularity of the original Mini spawned many models that targeted different markets:
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          Wolseley Hornet and Riley Elf (196169): built as more luxurious versions of the Mini, both the Wolseley Hornet and the Riley elf had longer, slightly finned rear wings and larger boots that gave the cars a more traditional  notchback look. Front-end treatment, which incorporated each marques traditional upright grille design, also contributed to a less utilitarian appearance. The cars had larger-diameter chrome hubcaps than the Austin and Morris Minis, also additional chrome accents, bumper overriders and wood-veneer dashboards. The Riley was the more expensive version of the two cars. The name "Wolseley Hornet" was first used on a 1930s sports car, while the name "Elf" recalled the Riley Sprite and Imp sports cars, also of the 1930s.


          Both cars went through three versions. Initially, they used the 848 cc engine, changing to a single carburettor version of the Cooper's 998 cc power unit in the Mark II in 1963. The MKIII facelift of 1966 brought wind-up windows and fresh-air fascia vents; also concealed door hinges two years before these were seen on the mainstream Mini. 30,912 Riley Elfs and 28,455 Wolseley Hornets were built.
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          Morris Mini Traveller and Austin Mini Countryman (196169, UK only): Two-door estate cars with double "barn"-style rear doors. Both were built on a slightly longer chassis of 84 inches (2.14 m) compared to 80.25 inches (2.04 m) for the saloon.


          The luxury models had decorative, non-structural wood inserts in the rear body which gave the car a similar appearance to the larger Morris Minor estate which had some of the look of an American-style 1950s Woodie. Approximately 108,000 Austin Mini Countrymen and 99,000 Morris Mini Travellers were built.


          Mini Van (1960-82): A commercial panel van rated at -ton load capacity. Built on the longer Traveller chassis but without side windows, it proved popular in 1960s Britain as a cheaper alternative to the car as it was classed as a commercial vehicle and carried no sales tax. A set of simple stamped steel slots served in place of a more costly chrome grille. The Mini Van was renamed as the Mini 95 in 1978, the number representing the gross vehicle weight of 0.95 tons. 521,494 were built.


          Mini Moke (1964 and 1968 in the UK, 1966-82 in Australia and 1983-89 in Portugal): A utility vehicle designed for the British Army, for whom 600 twin-engined 4-wheel-drive versions were purpose-built. Although the 4WD Moke could climb a 2-in-1 gradient, it proved to have insufficient ground clearance for military use. The single-engined front-wheel-drive Moke enjoyed some popularity in civilian production. About 50,000 were made. The car featured in the cult 1967 TV series The Prisoner, and is popular in holiday locations such as Barbados and Macau, where Mokes were used as police cars. Mokes were also available to rent there as recently as March 2006. "Moke" is archaic British slang for a donkey.
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          Mini Pick-up (1961-82): A pick-up truck, 11 feet from nose to tail, built on the longer Mini Van platform, with an open-top rear cargo area and a tailgate. The factory specified the weight of the Pickup as less than 1500 lbs with a full six gallons of fuel.


          As with the Van, the pickup did not have a costly chrome grille. Instead, a simple set of stamped metal slots allowed airflow into the engine compartment. The Pickup was spartan in basic form, although the factory brochure informed prospective buyers that [a] fully equipped Mini Pick-up is also available which includes a recirculatory heater. Passenger-side sun visor, seat belts, laminated windscreen, tilt tubes and cover were available at extra cost. Like the van, the Pickup was renamed as the Mini 95 in 1978.


          A total of 58,179 Mini Pickups were built.


          


          The Mini Cooper and Cooper S: 1961-2000


          Issigonis' friend John Cooper, owner of the Cooper Car Company and designer and builder of Formula 1 and rally cars, saw the potential of the Mini for competition. Issigonis was initially reluctant to see the Mini in the role of a performance car, but after John Cooper appealed to BMC management, the two men collaborated to create the Mini Cooper, a nimble, economical and inexpensive car. The Austin Mini Cooper and Morris Mini Cooper debuted in 1961.


          The original 848 cc engine from the Morris Mini-Minor was increased to 997 cc, boosting power from 34 bhp to 55 bhp (25 to 41 kW). The car featured a racing-tuned engine, twin SU carburettors, a closer-ratio gearbox and front disc brakes, uncommon at the time in a small car. One thousand units of this version were commissioned by management, intended for and designed to meet the homologation rules of Group 2 rally racing. The 997 cc engine was replaced by a shorter stroke 998 cc unit in 1964.
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          A more powerful Mini Cooper, dubbed the "S", was developed in tandem and released in 1963. Featuring a 1071 cc engine and larger servo-assisted disc brakes, 4,030 Cooper S cars were produced and sold until the model was updated in August 1964. Cooper also produced two models specifically for circuit racing, rated at 970 cc and a 1275 cc, both of which were also offered to the public. The smaller-engine model was not well received, and only 963 had been built when the model was discontinued in 1965. The 1275 cc Cooper S models continued in production until 1971.


          Sales of the Mini Cooper were as follows: 64,000 Mark I Coopers with 997 or 998 cc engines; 19,000 Mark I Cooper S with 970, 1071 or 1275cc engines; 16,000 Mark II Coopers with 998cc engines; 6,300 Mark II Cooper S with 1275cc engines. There were no Mark III Coopers and just 1,570 Mark III Cooper S's.


          The Mini Cooper S earned acclaim with Monte Carlo Rally victories in 1964, 1965 and 1967. Minis were initially placed first, second and third in the 1966 rally as well, but were disqualified after a controversial decision by the French judges. The disqualification related to the use of a variable resistance headlamp dimming circuit in place of a dual-filament lamp. It should be noted that the Citron DS that was eventually awarded first place had illegal white headlamps but escaped disqualification. The driver of the Citron, Pauli Toivonen, was reluctant to accept the trophy and vowed that he would never race for Citron again. BMC probably received more publicity from the disqualification than they would have gained from a victory - but had the Mini not been disqualified, it would have been the only car in history to be placed in the top three on the Monte Carlo for six consecutive years.
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              Monte Carlo Rally Results for Mini.
            

            
              	Year

              	Driver

              	Co-Driver

              	Result
            


            
              	1962

              	Pat Moss

              	Ann Wisdom

              	Ladies' Award
            


            
              	1963

              	Rauno Aaltonen

              	Tony Ambrose

              	3rd Place
            


            
              	1964

              	Paddy Hopkirk

              	Henry Liddon

              	Winner
            


            
              	Timo Mkinen

              	Patrick Vanson

              	4th Place
            


            
              	1965

              	Timo Mkinen

              	Paul Easter

              	Winner
            


            
              	1966

              	Timo Mkinen

              	Paul Easter

              	(disqualified)
            


            
              	Rauno Aaltonen

              	Tony Ambrose

              	(disqualified)
            


            
              	Paddy Hopkirk

              	Henry Liddon

              	(disqualified)
            


            
              	1967

              	Rauno Aaltonen

              	Henry Liddon

              	Winner
            


            
              	1968

              	Rauno Aaltonen

              	Henry Liddon

              	3rd Place
            


            
              	Tony Fall

              	Mike Wood

              	4th Place
            


            
              	Paddy Hopkirk

              	Ron Crellin

              	5th Place
            

          


          In 1971, the Mini Cooper design was licensed in Italy by Innocenti and in 1973 to Spain by Authi (Automoviles de Turismo Hispano-Ingleses), which began to produce the Innocenti Mini Cooper 1300 and the Authi Mini Cooper 1300, respectively.


          A new Mini Cooper named the RSP (Rover Special Products) was briefly relaunched in 1990-91, with slightly lower performance than the 1960s Cooper. It proved so popular that the new Cooper-marked Mini went into full production in late 1991. From 1992, Coopers were fitted with a fuel-injected version of the 1275 cc engine, and in 1997 a multi-point fuel injected engine was introduced, along with a front-mounted radiator and various safety improvements.


          


          The Mini Clubman and 1275GT: 1969-80
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          In 1969, under the ownership of British Leyland, the Mini was given a facelift by stylist Roy Haynes, who had previously worked for Ford. The restyled version was called the Mini Clubman, and has a squarer frontal look, using the same indicator/sidelight assembly as the Austin Maxi. The Mini Clubman was intended to replace the upmarket Riley and Wolseley versions. A new model, dubbed the 1275GT, was slated as the replacement for the 998 cc Mini Cooper (the 1275 cc Mini Cooper S continued alongside the 1275GT for two years until 1971). The Clubman Estate took over where the Countryman and Traveller left off.


          The 1275GT is often incorrectly described as the "Mini Clubman 1275GT". The official name was always just the "Mini 1275GT", and it was a separate, distinct model from the Clubman (albeit, it shared the same frontal treatment as the Mini Clubman, and was launched at the same time).


          In 1971, the 1275 cc Mini Cooper S was discontinued in the UK, leaving the Mini 1275GT as the only sporting Mini on sale for the rest of the decade. Innocenti in Italy, however, continued making their own version of the Mini Cooper for some time, and In Australia from mid 1971 to the end of 1972, the Clubman GT was locally produced. This was essentially a Cooper S in Clubman body, equipped with the same 7 1/2" disc brakes, twin fuel tanks, and twin-carb Cooper S 1275 cc engine. While the UK built 1275GT was not nearly as quick as a 1275 Mini Cooper S, it was cheaper to buy, run, and insure. It was the first Mini to be equipped with a tachometer. It also featured a standard-fit close-ratio gearbox. Performance of the 1275GT was lively for the time, achieving 060 mph in 12.9 seconds, and the excellent midrange torque offered a 3050 mph time in top gear of only nine seconds. The bluff front, however, meant that the model struggled to reach 90mph (140km/h). The 1275 cc A-series engine could be cheaply and easily tuned, though the cheap purchase price and prominent "sidewinder" door stripes meant that this model developed a reputation as something of a "boy-racer special" during the '70s and into the '80s.
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          The Mini Clubman and 1275GT were responsible for two motoring "firsts": they were the first vehicles to use a flexi printed-circuit board behind the dash instruments (universal nowadays, but technically advanced for 1969). Secondly, the 1275GT was the first vehicle to be offered with run-flat tyres; from 1974 this model could be ordered with optional Dunlop Denovo tyres on 12-inch (300mm) diameter rims. In the event of a puncture, the Dunlop Denovo tyre would not burst and quickly deflate, but could continue to be used safely at speeds of up to 50mph (80km/h). This was a useful safety feature, although the increased road noise and relatively poor grip of this tyre meant that many 1275GT buyers ignored this option.


          Throughout the 1970s, British Leyland continued to produce the classic 1959 "round-front" design, alongside the newer Clubman and 1275GT models. On the Australian market however, all Minis (including the commercial derivatives) gained the Clubman front. Clubman sedans were marketed in Australia under the Morris Mini Clubman name when introduced in August 1971 and as the Leyland Mini from February 1973.


          The long-nose Clubman and 1275GT offered better crash safety, were better equipped, and had vastly better under-bonnet access, but they were more expensive and aerodynamically inferior to the original 1959 design. The Mini Clubman and 1275GT were replaced in 1980 by the new hatchback Austin Metro, while production of the original "round-front" mini design continued for another 20 years. At the end of Clubman and 1275GT production, 275,583 Clubman saloons, 197,606 Clubman Estates and 110,673 1275GTs had been made.


          


          The Mark III and onwards: 19702000


          The Mark III Mini had a modified bodyshell with enough alterations to see the factory code change from ADO15 to ADO20 (which it shared with the Clubman). The most obvious changes were larger doors with concealed hinges. Customer demand led to the sliding windows being replaced with winding windows  although some Australian-manufactured Mark I Minis had adopted this feature in 1965 (with opening quarterlight windows). The suspension reverted from Hydrolastic to rubber as a cost-saving measure.


          Production at the Cowley plant was ended, and the simple name Mini completely replaced the separate Austin and Morris brands.


          
            	Mark III (introduced in November 1969) had wind up windows with internal door hinges except for the van and pickup models. The bootlid lost the original hinged number plate and its recess shape and a large rear colour coded lamp was fitted in its place, along with larger rear side windows.

          


          
            	Mark IV (introduced in 1976) had a front rubber mounted subframe with single tower bolts and the rear frame had some larger bushes introduced. Twin stalk indicators were introduced with larger foot pedals. From 1977 onwards, the rear indicator lamps had the reverse lights incorporated in them.

          


          
            	Mark V: all cars had 8.4-inch (210mm) brake discs and plastic wheel arches (mini special arches) but retained the same Mark IV body shell shape.

          


          
            	Mark VI (from 1990): the engine mounting points were moved forward to take 1275 cc power units, and includes the HIF carb version, plus the single point fuel injected car which came out in 1991. The 998 cc power units were discontinued. Internal bonnet release were fitted from 1992.

          


          
            	Mark VII was the final twin point injection with front mounted radiator.

          


          In the late 1970s, Innocenti introduced the Innocenti 90 and 120, Bertone-designed hatchbacks based on the Mini platform. Bertone also created a Mini Cooper equivalent, christened the Innocenti De Tomaso, that sported a 1275 cc engine similar to the MG Metro engine but with a 11 stud head, a special inlet manifold and uset the A clutch instead of the verto type. The most important feature was the utilization of homocinetic shafts, avoiding the rubber couplings.


          By this stage, the Mini was still hugely popular in Britain, but it was looking increasingly outdated in the face of newer and more practical rivals including the Ford Fiesta, Vauxhall Chevette, Chrysler Sunbeam, Volkswagen Polo and Renault 5. Since the late 1960s, plans had been in place for a newer and more practical supermini to replace it, though the Mini was still the only car of this size built by British Leyland for the home market.


          Reports of the Mini's imminent demise surfaced again in 1980 with the launch of the Austin Mini-Metro (badging with the word mini in all lowercase). In New Zealand in 1981, the Mini starred in a road trip movie directed by Geoff Murphy called Goodbye Pork Pie. The Mini was beginning to fall out of favour in many export markets, with the South African, Australian, and New Zealand markets all stopping production around this time.


          Although the Mini continued after the Metro's launch, production volumes were reduced as British Leyland and successor combine Austin Rover concentrated on the Metro as its key supermini. Indeed, 1981 was the Mini's last year in the top ten of Britain's top selling cars, as it came ninth and the Metro was fifth.


          Throughout the 1980s and 1990s the British market enjoyed numerous "special editions" of the Mini, which shifted the car from a mass-market item into a fashionable icon. It was this image that perhaps helped the Mini become such an asset for BMW, which later bought the remnants of BMC as the Rover Group. It was even more popular in Japan, where it was seen as a retro-cool icon, and inspired many imitators. The ERA Mini Turbo was particularly popular with Japanese buyers.


          

          In 1994, under Bernd Pischetsrieder, a first cousin once removed of Issigonis, BMW took control of the Rover Group, which included the Mini, fitting an airbag to comply with European legislation.


          


          The end of production


          


          By March 2000, Rover was still suffering massive losses, and BMW decided to dispose of most of the companies. The sell-off was completed in May that year. MG and Rover went to Phoenix, a new British consortium; and Land Rover was sold to Ford Motor Company. BMW retained the Mini name and the planned new model, granting Rover temporary rights to the brand and allowing it to manufacture and sell the run-out model of the old Mini. By April 2000, the range consisted of four versions: the Mini Classic Seven, the Mini Classic Cooper, the Mini Classic Cooper Sport and  for overseas European markets  the Mini Knightsbridge. The last Mini (a red Cooper Sport) was built on October 4, 2000 and presented to the British Motor Industry Heritage Trust in December of that year . A total of 5,387,862 cars had been manufactured.


          After the last of the Mini production had been sold, the 'Mini' name reverted to BMW ownership. The new 'BMW' MINI is technically unrelated to the old car but retains the classic transverse 4 cylinder, front-wheel-drive configuration and many stylistic elements.


          The Mini was a cultural icon and shows up in movies such as The Italian Job (1969), in which 3 Mark I Austin Mini Cooper S's are used in a gold bullion robbery; in The Bourne Identity (2002) as a beat-up but surprisingly capable vehicle for a car chase; Goodbye Pork Pie (1981) where a yellow Mini 1000 is used to travel the length of New Zealand, or in Lara Croft: Tomb Raider (2001) as a collectible fashion icon garaged alongside other classic sports cars. It has also featured in television shows such as Mr Bean(Right) and (as the Mini Moke) in The Prisoner.


          


          Timeline
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              Minis lined up on Brighton seafront after a London-to-Brighton rally
            

          


          
            	August 1959: Introduction of the Austin Seven, Morris Mini-Minor and Morris Mini-Minor DL 2-door saloons, all with transversely mounted 848cc engine and 4-speed gearbox.

          


          
            	1960: Introduction of the Austin Seven Countryman and Morris Mini-Minor Traveller 3-door estates, both with 848 cc engine from the saloon models.

          


          
            	1961: Introduction of the Austin Seven Super and Morris Mini-Minor Super 2-door saloons.

          


          
            	1961: Introduction of the Austin Mini Cooper and Morris Mini Cooper 2-door saloon, both with larger 997cc 55bhp (41kW) engine.

          


          
            	January 1962: All former Austin Seven models now officially called Austin Mini.

          


          
            	1962: Introduction of the Morris Mini-Minor SDL 2-door saloon.

          


          
            	March 1963: Introduction of the Austin Mini Cooper 1071 S and Morris Mini Cooper 1071 S 2-door saloons, both with larger 1071cc 70bhp (52kW) engine.

          


          
            	1964: Introduction of the Mini Moke.

          


          
            	April 1964: Introduction of the Austin and Morris Mini-Cooper 998, Mini-Cooper 970 S and Mini-Cooper 1275 S. 1275 S models have 1275 cc 76bhp (57kW) engine. Automatic transmission available as an option for the 998 cc Austin Mini-Cooper 998 and 1275 S. Previous Mini-Cooper 997 and 1071 S models dropped.

          


          
            	1965: Mini Cooper 970 S discontinued.

          


          
            	October 1965: Automatic transmission now available as an option on standard Austin/Morris Mini and Morris Mini SDL.

          


          
            	October 1967: Mark 2 range launched with facelift and upgraded equipment. Austin Mini range as follows: 850, 1000, Cooper 998 and Cooper 1275 S 2-door saloons and 1000 Countryman 3-door estate. Morris Mini range as follows: 850, 850 SDL, 1000 SDL, Cooper 998 and Cooper 1275 S 2-door saloons and 1000 Traveller 3-door estate. Optional automatic transmission available on all Austin models (except 850) and Morris Mini 1000 SDL saloon.

          


          
            	October 1969: Separate Austin and Morris badging now merged into Mini 850/Mini 1000 badging. Range reduced to: 850, 1000, Clubman, Cooper S and 1275 GT 2-door saloons and Clubman 3-door estate. Optional automatic transmission available on all except 1275 GT.

          


          


          Unproduced prototypes


          A number of prototypes produced for vehicles based on the Mini but which never saw production are held and sometimes displayed at the British Heritage Motor Centre museum at Gaydon, Warwickshire. These included the Twini, a re-engineered four-wheel-drive Moke with two engines  one at the front and another at the back; the Austin Ant, a second attempt to produce a four-wheel-drive vehicle, this time using a transfer case; and a two-seater convertible MG edition of the Mini, cancelled due to it being perceived as competition for the MG Midget.


          


          Exotic Minis and celebrities


          In the 1960s and 70s, the Mini, in addition to being a cultural icon, also became a veritable ' fashion statement'. Many celebrities of that era drove Minis that had been customised by famous British coachbuilders. Examples include Peter Sellers' wicker side-panelled Mini built by Hooper (the Rolls-Royce coachbuilder) which appeared in his movie A Shot in the Dark. Ringo Starr's hatchback designed by Radford who also built a Mini de Ville for Britt Ekland, Peter Sellers' wife, with a special rear estate wagon door. Radford also built Mini de Villes for John Lennon, Marianne Faithfull and a psychedelic version that appeared in the Beatles movie Magical Mystery Tour owned by George Harrison who maintained it through the years and had it restored, including the art, prior to making an appearance with it at Goodwood as late as June 1998. Marianne Faithfull drove her duo-tone de Ville to the Law Courts to hear Mick Jagger's appeal of his drug conviction in 1967. The same year John Lennon drove his de Ville hatchback to Apple studios after hearing of Brian Epstein's death. At around the same time, Radford also extensively customised a 1275 Mini-Cooper S for Monkee Michael Nesmith which gave dramatically improved performance combined with luxury and silence. In 1969 the Mini became an iconic part of the cult film The Italian Job. The exclusive (and expensive) Margrave and Margrave SE from Wood & Pickett should be mentioned, found at Mayfair dealerships in mod London and elsewhere.


          Niki Lauda, Enzo Ferrari and Steve McQueen all owned and drove Mini Coopers.


          In September 1977, rock singer Marc Bolan died when the purple Mini 1275GT (reg no. FOX 661L) in which he was a passenger crashed into a tree in Barnes, West London.


          


          Kit cars and customisation
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              One of three Outspan Orange Minis.
            

          


          The cheapness, simplicity and easy availability of used Minis make it an ideal candidate for body replacement. There are over 120 Mini-based kit cars from various small companies and individual enthusiasts. There are also numerous dramatically modified Minis such as a set of three street-legal cars made up to look like giant oranges as a promotion for the Outspan company, a Mini that was made to look like a half-timbered cottage, complete with thatched roof and windows with curtains. Some enthusiasts have drastically shortened or lowered their cars to make them yet smaller  others make small versions of stretched limos, double-decker busses, monster trucks, motor homes and many other kinds of vehicles from used Minis.


          Years after the Mini finally ended its production run, there are still ample third-party parts  both spares for restoration and performance parts for race tuning.


          Given the low weight and good handling of the Mini it is also popular to do an engine swap putting in a modern, high performance engine like the Honda VTEC B16A2 or Suzuki Swift GTi and a rear mounted Yamaha R1 motorbike engine. Or the Vauxhall 16v 2ltr c20 XE "red top" engine


          


          Awards


          The Mini has won many awards over the years, perhaps the most notable include: "Car of the Century" ( Autocar magazine 1995), "Number One Classic Car of All Time" ( Classic & Sports Car magazine 1996) and "European Car of the Century" in a worldwide Internet poll run by the prestigious Global Automotive Elections Foundation in 1999. The Mini managed second place (behind the Model T Ford) for "Global Car of the Century" in that same poll.


          In the end 5.3 million Minis were sold, making it by far the most popular British car ever made. Thousands of these are still on the road, with the remaining pre-1980s versions being firmly established as collectors' items.


          


          Minis in the United States
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              A typical meeting of the Mini Owners of Texas club in Grapevine, Texas.
            

          


          Between 1960 and 1967, BMC exported approximately 10,000 left-hand drive BMC Minis to the United States. Sales were discontinued when stricter federal emission standards were imposed; BMC felt that it would be too expensive to make the Mini's engine compliant. Similar legislation was later introduced in Europe, and the A-series engine, with minor modifications, proved perfectly capable of complying with it.


          Despite this, a small band of enthusiasts keep the legacy of the original car alive in the U.S., where cars more than 25 years old are generally exempt from emissions regulations. Minis that were originally sold in the U.S. are becoming hard to find, so most of the restored Minis now running in the U.S. have been imported by individual enthusiasts  typically from Australia or New Zealand where the climate has limited the amount of rust formation and cars are available for relatively low prices. There is increasing difficulty in finding cars that are old enough to meet the 25 year emissions exemption and yet are still in a reasonable condition. This has led some importers to place the vehicle identification number (VIN) plates from older cars onto Minis that are less than 25 years old  claiming that the car was "repaired" by replacing every single part with the exception of the VIN plate. Such vehicles are termed "re-VINs" and are surprisingly common .


          


          Popularity
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          At its peak, the Mini was a strong seller in most of the countries where it was sold, with the United Kingdom inevitably receiving the highest volumes.


          It was a huge seller in the mini-car market, which it virtually monopolised until the arrival of the Hillman Imp in 1963. It comprehensively outsold the Imp, and it was 16 years before the Mini received a serious threat to its sales success. This threat came in the shape of the much more modern and practical Vauxhall Chevette of 1975, but the Mini continued to sell in huge volumes and was still very popular when its "replacement" - the Metro - arrived in 1980. By this time, the Mini's design had been overtaken by numerous more modern and practical efforts, but it still offered sheer driving fun that was almost unbeatable in this size of car.


          Although the Metro never actually replaced the Mini, production figures for the Mini dipped during the 1980s, and interest in the now-iconic design was not revived until the re-introduction of the famous Mini Cooper in 1989. This helped the car retain its desirability and driver appeal throughout the 1990s, right up to the end of production on 4 October 2000.


          Eight years after its demise, the Mini is still a common sight on Britain's roads, and the surviving pre-1980s models in particular are now widely regarded as collector's items.


          


          Safety
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          Issigonis designed the Mini with an emphasis on active safety. Asked about the crash worthiness of the Mini he said "I make my cars with such good brakes, such good steering, that if people get into a crash its their own fault" and "I dont design my cars to have accidents". It is generally acknowledged that the Mini was designed with excellent handling characteristics.


          Nicholas Faith states in his book that Murray Mackay (one of the UK's leading motor vehicle crash and safety researchers) was critical of the pre-1967 Mini's passive safety features, including the protruding filler cap, the door latch, and the vulnerability of the passenger space to engine intrusion.


          The Mini was withdrawn from the North American market because it couldn't meet the 1968 U.S. safety regulations, and was never updated to comply with those regulations.


          Throughout its life, the Mini was modified in various ways to improve its safety. In 1974 a prototype Mini experimental safety vehicle was built (Mini Clubman SRV4) which featured a longer crumple zone, a "pedestrian friendly" front-end, run-flat tyres, strengthened door sills, extra internal padding and recessed door handles. Jack Daniels, one of the original Issigonis team, is stated to have been working on further safety improvements for the Mini when he retired in 1977. Several times it was thought that safety regulations would stop Mini production Safety improved in 1996, with the introduction of Airbags and side impact bars. The Mini, challenged by increasingly demanding European safety and pollution standards, was planned by British Aerospace to be taken out of production in 1996, but BMW chose to invest to keep the Mini legal until the launch of the BMW MINI.


          In January 2007, the Which? magazine listed the Mini City in its "Ten worst cars for safety (since 1983)" list, alongside the Hyundai Pony 1.2L, Fiat Panda 900 Super, Suzuki Alto GL, Daihatsu Domino, Citron AX 11 RE, Yugo 45 and 55, Peugeot 205 GL, and the Citron 2CV6.


          A UK Department for Transport statistics publication, presenting estimates of the risk of driver injury in two car injury collisions, based on reported road accident data, estimated that the 19902000 Mini was one of two small cars (the other being the Hyundai Atoz), which, with an estimated 84% of drivers likely to be injured, presented the greatest risk of driver injury. The average risk for the small car category was 76%.


          


          The new MINI
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              2003 MINI Cooper S and Mark III classic Mini.
            

          


          When production of the classic Mini ceased in 2000, BMW (the new owner of the brand) announced the successor to the Mini  which is variously called the "BMW MINI" or the "New MINI". The brand name for the new car is MINI (written in capital letters).


          Some Mini enthusiasts reject the claim that the MINI is the natural successor of the original car - others simply dislike it - yet others were amongst the first to buy the new MINI when it was launched. There are many reasons offered for the negative point of view. One notion is that the classic Mini could have continued in viable production for many more years had it not been 'killed off' to make way for the MINI. The new MINI is larger than the classic Mini. It is around 55centimetres (22in) longer, 30centimetres (12in) wider, weighing 1,050kg (2,315lb) rather than 650kg (1,433lb). That, together with the departure from the spartan minimalism of the original, has proven objectionable to some enthusiasts. Others resent the manner in which BMW took the Mini brand name from the Rover group. However, many Mini owners take the opposite view and embrace the new car as a logical succession of the original and view it as the only way the concept could have continued in the light of modern safety, emissions and manufacturing principles. Some Mini clubs go so far as to ban MINIs from their club meetings - others actively seek car enthusiasts from both camps. This spectrum of attitudes has been noted with other retro-car releases such as the Volkswagen Beetle and is far from being unique to the Mini community.


          On 3rd April 2007, the one millionth MINI rolled out of the Oxford Plant after six years of production - just one month longer than it took the classic Mini to reach the same total in March 1965.
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              	MINI
            


            
              	Type

              	Car
            


            
              	Current owner

              	BMW AG
            


            
              	Country of origin
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              	Markets

              	Global
            


            
              	Website

              	MINI - Official website
            

          


          MINI is an automotive brand owned by the BMW Group that has produced vehicles in Oxford, England since April 2001. Only a single car model in different variants and currently two generations are produced by BMW's MINI plant.


          


          Overview


          The car, designed by Frank Stephenson, strongly recalls the original Mini, which was manufactured by the British Motor Corporation and its successors from 1959 to 2000. The name of the brand, MINI, is all-capitalized to distinguish it from its predecessor. Originally developed by Rover Group and to be sold under the Rover brand and made at the Longbridge plant, the Mini project was retained by BMW when the latter divested itself of Rover in 2000. This has led to some confusion as journalists have written that the MINI was designed and developed by BMW . The MINI is assembled in Cowley, Oxford, United Kingdom, in what was historically the Pressed Steel Company body plant, now known as Plant Oxford.


          The 2001 to 2006 model years included four hatchback models: the basic "MINI One", the diesel-engined "MINI One/D", the sportier "MINI Cooper" and the supercharged "MINI Cooper S". In 2005 a convertible roof option was added. In November 2006 a re-engineered version of the MINI was released which is unofficially known as the "Mk II MINI". The Mk II was only available as a hard-top in the 2007 model year.


          The MINI was designed and engineered to replace the long running Rover 100 and the larger Rover 200, both deemed unsuitable for the modern world automobile market. The MINI was supposed to replace low-end models of the 200 and high-end models of the 100 with a Rover 35 replacing high end 200s and low end 400s. After the divestment of MG Rover, the MINI was instead marketed as a small yet desirable city car rather than a mainstream replacement of the 100 and 200.


          


          Models


          


          Mk I MINI Hatchback


          
            
              First generation
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              	Production

              	2001-2006 (Mk I hardtop)

              2005-2008 (Mk I convertible)
            


            
              	Body style(s)

              	3-door Hatchback

              2-door Convertible
            


            
              	Engine(s)

              	
                1.4L Tritec I4 (Cooper)


                1.4L Toyota 1ND-TV diesel (D)

                1.6L Tritec supercharged I4 (S)


              
            


            
              	Transmission(s)

              	CVT

              5-speed manual

              6-speed automatic and manual
            


            
              	Wheelbase

              	97.1in (2466mm)
            


            
              	Length

              	2002-03 Base: 142.8in (3627mm)

              2004-06 Base & Convertible: 143.1in (3635mm)

              S Hatchback & Convertible: 143.9in (3655mm)
            


            
              	Width

              	66.5in (1689mm)
            


            
              	Height

              	2002-03 Base: 55.9in (1420mm)

              2002-03 S: 56.2in (1427mm)

              2004-06 Base: 55.4in (1407mm)

              2004-06 S: 55.8in (1417mm)

              2004-06 Convertible: 55.5in (1410mm)
            


            
              	Kerb weight

              	2496lb (1132kg)
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              MINI Cooper
            

          


          In Portugal and Greece, the MINI One is powered by a 1.4 litre I4 version of the Tritec engine but all other petrol powered MINIs use the 1.6 litre I4 version. Since 2004, a soft-top convertible option has been available across the entire range.


          There are numerous styling and badging differences between the models, perhaps the most obvious being that the Cooper S has a distinctive scoop cut into the bonnet. The Cooper S also has twin exhausts which exit under the centre of the rear valance. The (non-S) Cooper has more chrome parts than the MINI One and has a single exhaust. The MINI One D has no visible exhaust pipes at all.


          In some markets, such as Australia and the US, only the MINI Cooper and Cooper S are sold because the MINI One's engine was considered to deliver insufficient power to run an air conditioner  a necessary feature in those markets. Almost fifty percent of all MINIs sold in Australia and about seventy percent of those sold in the US are the top-of-the-range Cooper S model.


          The names Cooper and Cooper S echo the names used for the sportier version of the classic Mini which in turn come from the involvement of John Cooper and the Cooper Car Company. The Cooper heritage is further emphasised with the John Cooper Works (JCW) range of tuning options that are available with the MINI. John Cooper also created a one-off racing model of the MINI Cooper S named the MINI Cooper S Works. This car features many extras which help to improve performance, such as a racing exhaust and air filter as well as uprated suspension. The car also has one-of-a-kind 17-inch racing wheels.
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              2003 MINI Cooper S and Mk III classic Mini.
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              A 2006 MINI Cooper S Checkmate.
            

          


          The "Mk I" MINI One, Cooper and Cooper S used a Brazilian-built Chrysler-designed Tritec engine, while the MINI One D used a Toyota-built diesel engine. In August 2006, BMW announced that engines would in future be built in the UK, making the car essentially British-built again, with final assembly at Cowley and the body pressings being made in nearby Swindon at BMW's Swindon Pressings Ltd subsidiary.


          While the modern MINI uses none of the engineering of the original Mini, it does capture much of the spirit of the classic car. Like the original, it uses a transversely-mounted four-cylinder engine driving the front wheels. All four wheels are pushed to the corners of the body which is a 'two-box' or ' hot hatch' design. The styling of the car, like that of the Volkswagen New Beetle, is a retro design that is deliberately reminiscent of the original Mini with contrasting roof colours, optional bonnet stripes, optional rally lights and with black trim around the wheel arches and rocker panels that mimic the wide wheel flares found on many classic Minis.


          The MINI One and MINI Cooper were available with a continuously variable transmission or with a conventional Midlands five-speed manual transmission (model year 2001-2004), later replaced with a Getrag five-speed unit for 2005 onwards. The Cooper S comes with a six-speed Getrag manual or (from the 2005 model year onwards) a fully automatic transmission with paddle shifters.


          As standard, the MINI had a ' drive by wire' electronic throttle, electronic brakeforce distribution, cornering brake control and electronic stability control (standard or optional, depending on model and region) to improve control and handling in adverse conditions.


          Adding a supercharger to the 1st generation Cooper S model required that the battery be relocated into the rear of the car - leaving no room for a spare tyre. Hence this model comes with run flat tyres as standard.


          


          Mk I MINI Convertible
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              A 2005 MINI Cooper S Convertible (Hot Orange/Black) and a 2003 MINI Cooper S ( British Racing Green/White)
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          At the ' Salon International de l'Auto' ( Geneva Motor Show) in 2004, MINI introduced a cabriolet ( convertible) model which was released in the 2005 model year and available in One, Cooper and Cooper S versions. The convertible roof is fully automatic - an unusual feature in such a small car - and can be opened partially to act as a sunroof whilst the car is driving at speed. The convertible model forsakes the rear hatch of the hardtop Mini - replacing it with a drop down 'tailgate' design reminiscent of the classic Mini and incorporating similarly prominent external hinges. The convertible also adds two small power windows for the rear seat passengers which are retracted automatically as the roof opens. The roof is made from a heavy cloth with many layers of insulation; the rear window is of glass and has a heater/defroster but no washer or wiper.


          As a joke and undoubtedly as a part of MINI's viral marketing approach, purchasers of the MINI convertible were asked to sign a "contract" promising that they would drive the car with the roof open at least 90% of the time. MINI also set up a telephone hotline (in the USA: 1-888-DO NOT CLOSE) which one may call to report convertible owners who are driving with the roof up inappropriately. The automated system offers such helpful advice as how to administer a wedgie to the offender.


          At the 2007 North American International Auto Show, MINI introduced the limited edition of MINI Cooper S Sidewalk Convertible. It has a top speed of 215km/h (134mph). 0-100km/h only takes 7.9 seconds. It has 168hp (125kW) and 220Nm (162ftlbf) of torque.


          


          The Works GP MINI


          The last version to be made with the Tritec engine is the MINI Cooper S with John Cooper Works GP Kit, a lightweight, race-prepped John Cooper Works model. Hand-finished by Bertone in Italy, it was produced as a limited-production run of 2000 cars in 2006, originally with 444 of those ear-marked for the UK market (although ultimately 459 were sold). The GP features more bolstered front seats but has no rear seats, which along with reduced sound-deadening, deleting the rear wash-wipe, offering optional air-conditioning and making other steps to reduce the overall weight, resulted in a weight saving of around 40kg (88lb) over a Cooper S. Additionally, the car has enhanced braking, suspension, a smooth underbody and 218horsepower (163kW) from the John Cooper Works engine modification package. In place of the rear seats there is additional body stiffening and below-floor storage areas. There are many unique styling points such as the red door mirrors, a carbon fibre rear spoiler, unique body kit, bespoke (2kg lighter) 4-spoke alloy wheels and specialised badging. Available in just one colour scheme, Thunder Blue with a Pure Silver roof, each car is individually numbered and features a decal on the roof along with a plaque on the dashboard. The last of the supercharged MINIs and a genuine Limited Edition model, it is expected that the MINI Cooper S with John Cooper Works GP Kit will become a collectors' item.


          


          MkII MINI Hatchback


          
            
              Second generation hatchback
            

            
              	[image: ]
            


            
              	Production

              	2007-present (hardtop)

              2009-present (convertible)
            


            
              	Body style(s)

              	3-door Hatchback

              2-door Convertible
            


            
              	Engine(s)

              	
                1.4L Prince I4 (One)


                1.6L Prince I4 (Cooper)

                1.6L Peugeot DV6 diesel I4 (Cooper D)

                1.6L Prince turbocharged I4 (Cooper S)

              
            


            
              	Transmission(s)

              	6-speed automatic and manual
            


            
              	Wheelbase

              	97.1in (2466mm)
            


            
              	Length

              	
                Hardtop: 145.6in (3698mm)


                Hardtop S: 146.2in (3713mm)

                Convertible: 143.1in (3635mm)

                Convertible S: 143.9in (3655mm)

              
            


            
              	Width

              	Hardtop: 66.3in (1684mm)

              Convertible: 66.5in (1689mm)
            


            
              	Height

              	Hardtop: 55.4in (1407mm)

              Convertible: 55.5in (1410mm)
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          MINI has introduced a new, second generation of the car for the 2007 model year, Mk II MINI (or R56), on a re-engineered platform with many stylistic and engineering changes. The engine architecture is shared with PSA Peugeot Citron and is intended to be more cost effective. The engineering was done in the United Kingdom by MINI/BMW Group UK Engineering, in Munich at BMW Group HQ and with external third parties including IDG in Italy.


          The so-called "Mk II MINI" (echoing the 'mark number' naming convention of the classic Mini) was introduced in November 2006 in the Cooper and Cooper S trim and the range was completed in 2007 with the Mk II MINI One. For the first time, there was a diesel-powered Cooper available from April 2007, badged as the Cooper D. The MINI convertible will continue to use the Mk I platform for at least a year.


          Though the Mk II has a familiar look, every panel on the new car has been changed from the old model. New safety requirements mean that the overall length has increased by 60mm (2.4in), the front end raised and the indicators have been repositioned inside the headlights. The headlights themselves are now fixed to the front quarter panels rather than being housed within the bonnet so that they are not raised up with it when the bonnet opens. The car features a restyled grille and larger rear light clusters. The Cooper S retains the bonnet scoop in order to keep an association with the outgoing model  although the relocation of the intercooler to the front of the engine means that the scoop is now purely decorative. In addition, the Cooper S no longer has the battery located under the boot floor, instead being found in the more conventional place. The C pillars are no longer encased in glass and have been shaped to improve aerodynamics and to reduce the tendency for dirt to accumulate on the back of the car. Much criticized for the lack of rear legroom, Mini added more space for rear passengers by creating sculpted cut-outs in the rear of the front seats. An engine starter button replaces the conventional ignition key and, with the optional 'convenience package', the car unlocks itself automatically when the key is brought close to the car.


          The Cooper and Cooper S models offer a new rear axle and aluminium components to reduce the car's weight and a Sports kit option comprising harder springs, damper and anti-roll bars is offered with both variants. Another key difference is the introduction of an upgraded electric power steering system, the sharpness of which can be increased by pressing a Sport button in front of the shifter (both auto and manual) - which also adjusts the response of the accelerator. In conjunction with automatic transmission, the Sport Button also allows the engine to rev almost to the red line before changing gear.


          As for engines, the Tritec engine has been replaced in the Cooper model with a 120 bhp 1.6-litre Prince engine with BMW's Valvetronic infinitely variable valve timing, developed on and with Peugeot's core engine. It is reported in early road tests that this takes the car from 0-62 mph in a claimed 9.1 seconds (0-60 mph: 8.5 seconds) and has top speed of 125mph (201km/h). Fuel economy of 48.7 mpgimp (5.8 L/100km/40.5 mpgU.S.) on the combined cycle is nearly 8 mpg better. The more powerful 175bhp (130kW) Cooper S replaces the supercharger with a new twin scroll turbocharger in the interests of efficiency, and will feature gasoline direct injection. Subsequently, this engine does not feature Valvetronic. This engine also has an "overboost" function which temporarily raises the torque by 15ftlbf (20 Nm) under hard acceleration. As a result, 0-62 mph is covered in a claimed 7.1 seconds (0-60 mph: 6.7 seconds), and top speed is 140mph (230km/h). It achieves similar improvements in fuel economy to the Cooper, returning 40.9mpgimp (6.91L/100km/34.1mpgU.S.) combined. Both cars come with six-speed manual or automatic gearboxes. The turbocharged engine is the same (although with some French engineering modifications) as the one in the Peugeot 207 GTi/RC.


          From 2008, all MINI models will be equipped with BMW EfficientDynamics fuel-saving technology. This includes a start-stop feature shutting off the engine when the car is stationary(this is not available in 2008 Mini Cooper in the US market). When the gas pedal is depressed the engine is restarted with electricity generated from Brake Energy Regeneration. The Cooper D model attains 74.0mpgimp (3.82L/100km/61.6mpgU.S.) and emits 104 g of carbon dioxide per kilometre. A MINI One D is a possibility in the future, possible attaining even better fuel efficiency and lower emissions of greenhouse gases than the Cooper D, which is itself quite comparable to the Toyota Prius for fuel economy and carbon dioxide emissions (potentially better than the Prius at higher rpm). Efficient Dynamics is standard in all MINI models, making MINI the first British car manufacturer to build a hybrid vehicle (although Efficient Dynamics is a Mild hybrid technology system) and also making it the first mainstream car manufacturer to have all models in its range as mild hybrids as standard (MINI's parent, BMW, is still in the process of implementing Efficient Dynamics across its older models).


          All models of the Mk II with optional DSC (Dynamic Stability Control) also include "Hill Assist", a feature which prevents the car from rolling backwards on an incline by holding the brakes on for 2 seconds after the driver lifts their foot from the brake pedal, allowing them time to engage the accelerator.


          The interior of the Mk II echoes the style of the earlier model but is in fact a complete redesign. The boot of the new car has an additional 10 litres of load space. Other changes in design - both visible and otherwise - have contributed to the Mini's recently awarded 5 stars in the Euro NCAP tests. One example is the higher front bonnet, which now complies with the European pedestrian collision regulations.


          The Mk II MINI is built by MINI's Production Triangle: Plant Swindon (body panels), Plant Hams Hall (engine) and finally Plant Oxford, where final assembly work is completed.


          


          MINI Clubman


          
            
              MINI Clubman
            

            
              	[image: ]
            


            
              	Production

              	2008-present
            


            
              	Body style(s)

              	5-door estate
            


            
              	Engine(s)

              	
                1.4L Prince I4


                1.6L Peugeot DV6 diesel I4 (D)

                1.6L Prince turbocharged I4 (S)

              
            


            
              	Transmission(s)

              	6-speed (automatic and manual)
            


            
              	Wheelbase

              	100.3in (2547.6mm)
            


            
              	Length

              	155in (3937mm)

              S:155.83in (3958mm)
            


            
              	Width

              	66.3in (1684mm)
            


            
              	Height

              	56.1in (1425mm)

              S:56.4in (1433mm)
            

          


          The MINI Clubman is a separate model available in Clubman, S, and D variations. It is 9.5in (241mm) longer to accommodate more leg room and a larger boot. It has double doors as a boot instead of a pull-up hatch. It also features a Club Door on the right-hand side for passengers in the back.


          The use of the name 'Clubman' for the MINI estate van is a break with classic Mini tradition. It was originally the name given to the 1970s facelift of the MINI which mostly resulted in a squarer front end. The classic Mini estates were named either 'Traveller' or 'Countryman'. However, BMW did not purchase the rights to use those names.


          


          


          Prototype and concept cars
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          Rover first showed the MINI as the ACV30 concept car in 1997. This looked very different from the production MINI. It had circular headlamps, huge wheel flares and a much more rounded appearance overall compared to the production design.


          Before the first sales of the new MINI, prototype versions were shown at the 2000 Paris Auto Show. These were essentially identical to the version that was finally sold except that the colours used ('Candy Blue' and 'Flamenco Orange') have never been used in production cars.


          BMW demonstrated a hydrogen-powered internal combustion technology in some of their concept cars in 2000 and 2001, and MINI showcased a hydrogen powered concept car in 2001 at the Frankfurt Auto Show. The car differs from electric-motor hydrogen concepts, such as the Honda FCX in that it uses a cylinder-based internal combustion engine.


          An all-electric MINI is in use at the British Embassy in Mexico that uses around 200kg (441lb) of Lithium Ion batteries. Three electric MINIs were also made for use in some subway scenes in the 2003 movie The Italian Job to satisfy the subway authorities concerns over possible carbon monoxide poisoning. PML Flightlink developed a prototype series-hybrid conversion, called "MINI QED", replacing the drivetrain with an 160bhp (120kW) electric motor in each wheel and an efficient onboard gasoline generator.


          With higher powered engines, the standard front wheel drive MINI tends to produce a high level of wheel spin - a four wheel drive would be a natural solution to that problem. Getrag demonstrated a four wheel drive version of the MINI in 2004.


          At the Frankfurt Motor Show in 2005, MINI revealed a retro version of the classic 'Mini Traveller' station wagon. Based on a stretched wheelbase with two side-hinged rear doors and separate rear seats replacing the split bench seat of the standard MINI. At the Tokyo Auto Show, the same basic concept reappeared with some fanciful additions - a circular roof section could be removed to form a picnic table with four folding chairs. The rear side windows were replaced with fold-down storage containers containing cutlery, cups and plates. In Detroit, a further version was presented without the table and chairs - but with a radically restyled interior.


          Additional MINI models, including a four-door version, a two-seat roadster and a dune buggy have been shown as computer-graphic mock-ups at various times.


          


          Beer can exhaust


          The team of designers working on the 2001 MINI had finished the full-sized clay mock-up of the MINI in plenty of time for a presentation for the board of directors. Chief designer Frank Stephenson realized that the model did not have an exhaust pipe. His short-term solution was to pick up an empty beer can, punch a hole in it, strip off the paint and push it into the clay at the back of the car, which took just a few minutes. The overall design for the mock-up was so good that the board members told him not to change a thing, resulting in the distinctive exhaust tip seen in production cars.


          


          Internal designations


          All MINI models have R-series model numbers assigned to them. These are a legacy of the Mini's original development within Rover Group. The following designations are known:


          
            	R50: "Mk I" MINI One and Cooper (2001-2006)


            	R52: "Mk I" MINI Convertible (2005-2008)


            	R53: "Mk I" MINI Cooper S (2001-2006)


            	R55: "Mk II" MINI Clubman, S and D (2008-present)


            	R56: "Mk II" MINI One, Cooper, S and D (2007-present)


            	R57: "Mk II" MINI Convertible (2009-present)


            	R60: Possible future four-wheel drive MINI

          


          


          Criticism


          


          Dr. Alex Moulton (designer of the suspension system for the classic Mini), spoke about the new MINI in an interview with MiniWorld magazine: "It's enormous - the original Mini was the best packaged car of all time - this is an example of how not to do it. it's huge on the outside and weighs the same as an Austin Maxi. The crash protection has been taken too far. I mean, what do you want, an armoured car? It is an irrelevance insofar as it has no part in the Mini story."


          Critics of the new MINI also cite the fact that it is 60 cm (two feet) longer, 30 cm (one foot) wider and almost twice the weight of the classic car - yet it has less rear leg room and less luggage space. Much of this is to do with modern crash protection requirements and the desire to incorporate features such as air conditioning, a supercharged engine, modern emissions controls and a higher level of front-seat comfort than the classic Mini was capable of.


          MINI convertible owners frequently criticise the poor rear visibility in the convertible. With the roof up the wide areas of cloth down the sides of the car block visibility to the rear quarters and the lack of washer/wiper on the small rear window - combined with the tendency of all flat-backed cars to accumulate dirt on the rear - effectively eliminates all rear visibility. Even with the roof down, the large roll-protection bars above the back seats and the bunched up cloth of the folded roof tends to block a significant fraction of rearward visibility. In an attempt to counter this problem when reversing the car, the MINI convertible comes with rear-mounted proximity sensors as standard equipment (these are an optional extra on the hardtop MINI).


          


          Awards and popularity
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          Featured notably in the 2003 remake of The Italian Job, the MINI Cooper/Cooper S won the North American Car of the Year award for 2003.


          The MINI has not only outsold the original Mini from its final few years of production from Longbridge, beginning with 2008, anticipated annual production of 250,000, the MINI will overtake the sales success of the Mini at its zenith. The Cooper and its variations have sold over 40,000 examples in the UK for most of the years that it has been on sale, and has never been far outside the Top 10. The second largest market is now the USA. In 2008, three different MINIs (a Clubman, the hatchback, and an Mk I convertible) were offered in the pricing game 1 Wrong Price on The Price Is Right after the show removed the Barker-era "Big Three Only" rule.


          In 2008 the green version of the MINI, the MINI Cooper D, was nominated for WhatGreenCar.com Car of the Year Awards. The judges highly commended the Cooper D for its EfficientDynamics stop-start and regenerative breaking technology and were hugely impressed by the driving experience offered by the car. It managed to reach shortlist for the Green Car Awards, but eventually lost out to the Ford Focus ECOnetic.


          


          Racing
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          A new racing version of the MINI based on the R56 Cooper S, called the MINI John Cooper Works CHALLENGE, has been built, and will be raced in the 2008 MINI Challenge. ( More Information)


          The MINI is currently in use in the KONI Challenge Series and the MINI Challenge.


          Australia will become the first country in the world to utilise the MINI John Cooper Works R56 race car for its inaugural MINI Challenge. The eight round Series will support Australia's leading motorsport category - the V8 Supercars and the Fujitsu V8 Supercar Development Series.


          The Australian MINI Challenge will visit eight race tracks throughout the country, including Mount Panorama, and Bathurst, where MINI Challenge will be a support to the SuperCheap Auto 1000. MINI Challenge has also been confirmed for the final ever meeting at Oran Park Raceway in Sydney's south-west.


          MINI Challenge in Australia will share in the Seven Network's V8 Supercar Television Coverage and will combine live race coverage with post-produced half hour programs.


          The full calendar for MINI Challenge in Australia during 2008 is as follows: Round 1 Eastern Creek NSW March 7-9 Round 2 Wakefield Park NSW April 4-6* Round 3 Barbagallo WA May 9-11 Round 4 Sandown VIC June 7-9 Round 5 Phillip Island VIC September 12-14 Round 6 Bathurst NSW October 9-12 Round 7 Symmons Plains TAS November 21-23 Round 8 Oran Park NSW December 4-7


          
            	Supporting the Fujitsu V8 Supercars meeting

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mini_(BMW)"
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        Minimum wage


        
          

          A minimum wage is the lowest hourly, daily or monthly wage that employers may legally pay to employees or workers. First enacted in Australia and New Zealand in the late nineteenth century, minimum wage laws are now in force in more than 90% of all countries.


          Many supporters of the minimum wage assert that it is a matter of ethics and social justice that helps reduce exploitation and ensures workers can afford what are considered to be basic necessities. Among some American economists opinions of the minimum wage tend to be less favorable. A 2000 survey by Dan Fuller and Doris Geide-Stevenson reports that of a sample of 308 American Economic Association economists, 45.6% fully agreed with the statement, "a minimum wage increases unemployment among young and unskilled workers", 27.9% partially agreed, and 26.5% disagreed.


          


          History


          The history of minimum wage laws begins in 1896, when New Zealand established arbitration boards with the Industrial Conciliation and Arbitration Act. Also in 1896 in Victoria, Australia, an amendment to the Factories Act provided for the creation of a wages board. The wages board did not set a universal minimum wage, but set basic wages for six industries that were considered to pay low wages.. First enacted as a four-year experiment, the wages board was renewed in 1900 and made permanent in 1904. By that time it covered 150 different industries. By 1902, other Australian states, such as New South Wales and Western Australia, had also formed wages boards.


          In 1907, the Harvester decision was handed down in Australia. It established a 'living wage' for a man, his wife and two children to "live in frugal comfort." In 1907 Ernest Aves was sent by the British Secretary of State for the Home Department to investigate the results of the minimum wage laws in Australia and New Zealand. In part as a result of his report, Winston Churchill, then president of the Board of Trade, introduced the Trade Boards Act on March 24, 1909. It became law in October of that year, and went into effect in January of 1910. In 1912, the state of Massachusetts, United States, set minimum wages for women and children. In the United States, statutory minimum wages were first introduced nationally in 1938. In addition to the federal minimum wage, nearly all states within the United States have their own minimum wage laws with the exception of South Carolina, Tennessee, Alabama, Mississippi and Louisiana. In the 1960s, minimum wage laws were introduced into Latin America as part of the Alliance for Progress; however these minimum wages were, and are, low.


          


          Minimum wage law


          Minimum wage laws vary greatly across many different jurisdictions, not only in setting a particular amount of money (e.g. US$5.85 per hour under U.S. Federal law, or 5.52 (for those aged 22+) in the United Kingdom), but also in terms of which pay period (e.g. Russia and China set monthly minimums) or the scope of coverage. For instance, not all workers may be paid a full minimum wage, because exceptions may be made for teenagers or those under 21. Some jurisdictions allow employers to count tips given to their workers as credit towards the minimum wage level.


          


          Europe


          
            	See also: National Minimum Wage Act 1998 for UK

          


          In the European Union, 20 out of 27 member states currently have national minimum wages. Some countries, such as Norway, Sweden, Finland, Denmark, Switzerland, Germany, Austria, Italy, and Cyprus have no minimum wage laws, but rely on employer groups and trade unions to set minimum earnings through collective bargaining.


          


          North America


          


          Australia


          A 2005 study found that the Australian federal minimum wage was 58% of the median wage, compared to 45% in Britain and 34% in the USA. The typical minimum wage worker is in a middle-income household.


          In Australia, on 14 December 2005, the Australian Fair Pay Commission was established under the Workplace Relations Amendment ( WorkChoices) Act 2005. It is the responsibility of the commission to adjust the standard federal minimum wage, replacing the role of the Australian Industrial Relations Commission that took submissions from a variety of sources to determine appropriate minimum wages. As of 2007, the minimum wage is AUD$13.74 per hour or AUD$522.12 per week.


          


          Minimum wage economics


          Economic theory analyzes the effects of minimum wages within the context of labor markets (c.f. labor economics). In a labor market, workers supply their labor, which is sold for wages, and employers demand labor.


          The traditional economic argument views the labor market as perfectly competitive. In perfectly competitive markets, the market price settles to the marginal value of the product. Therefore, under the perfect competition assumption, absent a minimum wage, workers are paid their marginal value. As is the case with all (binding) price floors above the equilibrium, minimum wage laws are predicted to result in more people being willing to offer their labor for hire, but fewer employers wishing to hire labor. The result is a surplus of labor, or, in this case, unemployment.


          


          Supply of labor curve


          The amount of labor that workers supply is generally considered to be positively related to the nominal wage; as wage increases, labor supplied increases. Economists graph this relationship with the wage on the vertical axis and the quantity of labor supplied on the horizontal axis. The supply of labor curve then is upward sloping, and is depicted as a line moving up and to the right.


          The upward sloping labor supply curve results from the fact that, as wages rise, people in the labor force are incented to spend less time in leisure and more time working while people outside the labor force are incented to join the labor force. As wages rise, the cost of spending time in leisure and the cost of not being a labor force participant rises.


          


          Demand for labor curve


          The amount of labor demanded by firms is generally assumed to be negatively related to the nominal wage; as wages increase, firms demand less labor. As with the supply of labor curve, this relationship is often depicted on a graph with wages represented on the vertical axis, and the quantity of labor demanded on the horizontal axis. The demand for labor curve is downward sloping, and is depicted as a line moving down and to the right on a graph.


          A firm's cost is a function of the wage rate. As the wage rate rises, it becomes more expensive for firms to hire workers and so firms hire fewer workers.


          


          Supply and demand for labor


          
            [image: Graph of Labor Market]
          


          Combining the demand and supply curves for labor allows us to examine the effect of a minimum wage.


          The point at which the demand for labor curve and the supply of labor curve intersect is the labor market equilibrium. At the equilibrium, the number of people seeking jobs (the quantity supplied of labor) equals the number of jobs available (the quantity demanded of labor). If the wage rate rises above the equilibrium wage, then the number of people seeking jobs will exceed the number of jobs available. This is unemployment.


          In the absence of government intervention, competition among workers for the limited number of jobs would cause wages to fall until the wage rate reached the equilibrium and the unemployment was eliminated. A minimum wage prevents wages from falling and so the unemployment remains.


          


          Standard theory criticism


          Gary Fields, Professor of Labor Economics and Economics at Cornell University, argues that the standard "textbook model" for the minimum wage is "ambiguous", and that the standard theoretical arguments incorrectly measure only a one-sector market. Fields says a two-sector market, where "the self-employed, service workers, and farm workers are typically excluded from minimum-wage coverage [and with] one sector with minimum-wage coverage and the other without it [and possible mobility between the two]," is the basis for better analysis. Through this model, Fields shows the typical theoretical argument to be ambiguous and says "the predictions derived from the textbook model definitely do not carry over to the two-sector case. Therefore, since a non-covered sector exists nearly everywhere, the predictions of the textbook model simply cannot be relied on."


          An alternate view of the labor market has low-wage labor markets characterized as monopsonistic competition wherein buyers (employers) have significantly more market power than do sellers (workers). Such a case is a type of market failure and results in workers being paid less than their marginal value. Under the monopsonistic assumption, an appropriately set minimum wage could increase both wages and employment, with the optimal level being equal to the marginal productivity of labor. This view emphasizes the role of minimum wages as a market regulation policy akin to antitrust policies, as opposed to an illusory " free lunch" for low-wage workers. Detractors point out that no collusion between employers to keep wages low has ever been demonstrated, asserting that in most labor markets, demand meets supply, and it is only minimum wage laws and other market interference which cause the imbalance. However collusion is not a pre-requisite for market power; segmented markets, information costs, imperfect mobility and the 'personal' element of labor markets all represent movements away from the idealized perfectly competitive labor market.


          


          Debate


          On an episode of the British political tv show, Question Time in 1994, the then Secretary of State for Trade, Michael Heseltine (Conservative) and the deputy leader of the opposition John Prescott (Labour) were engaged in a heated debate about Labour's proposals to introduce a National Minimum Wage. This brings out many of the key points,


          Prescott: Why is it always millionaires like yourself that get uptight about 2 an hour more for people on minimum?


          Heseltine: I'll tell you, I'll tell you. Because I know something about actually creating jobs as opposed to just talking about them.


          P: You've done a lot better than your workers then.


          H: And created a large number of jobs in the process.


          P: Not at 2 an hour.


          H: Now you just tell the people of this country...


          P: Is 2 an hour acceptable to you?


          H: You know perfectly well that what you're talking about is 4.08 an hour as the minimum wage.


          P: Is 2 an hour acceptable to you as a very wealthy man?


          H: It is nothing to do with me being a wealthy man.


          P: Is it acceptable, 2 an hour?


          H: It is entirely a matter of what people are prepared to accept in the circumstances of getting a job.


          
            
              
                	
                  
                    
                      	Support

                    


                    Supporters of the minimum wage claim it has these effects:


                    
                      	Increases the standard of living for the poorest and most vulnerable in society and raises average.


                      	Creates incentive to work. (Contrast with welfare transfer payments.)


                      	Does not have budget consequence on government. "Neither taxes nor public sector borrowing requirements rise." (Contrast with negative income taxes such as the EITC.)


                      	Minimum wage is administratively simple; workers only need to report violations of wages less than minimum, minimizing a need for a large enforcement agency.


                      	Stimulates consumption, by putting more money in the hands of low-income people who spend their entire paychecks.


                      	Increases the work ethic of those who earn very little, as employers demand more return from the higher cost of hiring these employees.


                      	Decreases the cost of government social welfare programs by increasing incomes for the lowest-paid.


                      	Does not have a substantial effect on unemployment compared to most other economic factors , and so does not put any extra pressure on welfare systems.


                      	Makes it easier for students and others at the bottom of the pay scale to support themselves on a small number of hours, enabling them to train for higher wage positions.

                    

                  

                

                	
                  
                    
                      	Opposition

                    


                    Opponents of the minimum wage claim it has these effects:


                    
                      	Hurts small business more than large business.


                      	Lowers competitiveness


                      	Reduces quantity demanded of workers. This may manifest itself through a reduction in the number of hours worked by individuals, or through a reduction in the number of jobs.


                      	Reduces profit margins of business owners employing minimum wage workers, thus encouraging a move to businesses that do not employ low-skill workers.


                      	Businesses try to compensate for the decrease in profit by simply raising the prices of the goods being sold thus causing inflation and increasing the costs of goods and services produced.


                      	Increases prices for customers of employers of minimum wage workers, which would pass through to the general price level, which disproportionately affects the prices that poor people pay for goods and services.


                      	Not an effective policy for transferring welfare to work.


                      	Does not improve the situation of those in poverty. "Will have only negative effects on the distribution of economic justice. Minimum-wage legislation, by its very nature, benefits some at the expense of the least experienced, least productive, and poorest workers."


                      	Is a limit on the freedom of both employers and employees. Minimum wage laws make it illegal for employers to pay workers less than the minimum wage. This also prevents workers from being made to provide labor or services for less than the minimum. For example, during the apartheid era in South Africa, white trade unions lobbied for the introduction of minimum wage laws so as to exclude black workers from the labor market. By preventing black workers from selling their labor for less than white workers, the black workers were prevented from competing for jobs held by whites.


                      	Businesses spend less on training their employees.


                      	Is less effective than the Earned Income Tax Credit at targeting the truly needy, and is more damaging to businesses.


                      	Reduces economic growth by skewing factor-choice incentives away from the optimum choice.


                      	Increase in offshoring


                      	Fewer job options for low wage earners.


                      	Encourages high school students to drop-out to become employed.


                      	Increase in underemployment.


                      	Decreases human capital by encouraging people to enter the job market instead of pursuing further education.


                      	Hurts the least employable by making them unemployable, in effect pricing them out of the market.


                      	Decreases opportunities for low-skilled workers to gain the training and experience of lower paid positions to move up the wage ladder.


                      	Increases the number of people on welfare, thus requiring greater government spending.

                    


                    
                      	Many minimum-wage earners in the United States are high school or college students, not families, so it does not matter what they are paid. Less than 3 percent of minimum wage earners in the United States were single parents, according to a 1996 report.

                    

                  

                
              

            

          


          


          Debate over consequences


          
            [image: Comparison of the minimum wage to unemployment among low skill workers in the U.S. The points in red are for the years 1998 through 2000. Unemployment for all workers in those three years was the lowest since 1970. Opponents of the minimum claim that these rises in unemployment are related to minimum wage increase.]
          


          A classical economics analysis of supply and demand implies that by mandating a price floor above the equilibrium wage, minimum wage laws should cause unemployment. This is because a greater number of workers are willing to work at the higher wage while a smaller numbers of jobs will be available at the higher wage. Companies can be more selective in those whom they employ thus the least skilled and inexperienced will typically be excluded.


          However, there are many other variables that can complicate the issue such as monopsony in the labour market, whereby the individual employer has some market power in determining wages paid. Thus it is at least theoretically possible that the minimum wage may boost employment. Though single employer market power is unlikely to exist in most labour markets in the sense of the traditional ' company town,' asymmetric information, imperfect mobility, and the 'personal' element of the labour transaction give some degree of wage-setting power to most firms.


          Economists disagree as to the measurable impact of minimum wages in the 'real world'. This disagreement usually takes the form of competing empirical tests of the elasticities of demand and supply in labor markets and the degree to which markets differ from the efficiency that models of perfect competition predict.


          A 2000 survey by Dan Fuller and Doris Geide-Stevenson reports that of a sample of 308 American Economic Association economists, 45.6% fully agreed with the statement, "a minimum wage increases unemployment among young and unskilled workers", 27.9% agreed with provisos, and 26.5% disagreed. The authors of this study also reweighted data from a 1990 sample to show that at that time 62.4% of academic economists agreed with the statement above, while 19.5% agreed with provisos and 17.5% disagreed.


          A similar survey in 2006 by Robert Whaples polled PhD members of the American Economic Association. Whaples found that 37.7% of respondants supported an increase in the minimum wage while 46.8% wanted it completely eliminated.


          In the debate about minimum wage it is rarely mentioned by how much the quantity of labor demanded may fall if the minimum wage is raised. Research papers by the Employment Policies Institute and by the National Centre for Policy Analysis claim that increases of 10% in the minimum wage may reduce demand hours worked at the minimum wage by around 1% or 2% depending on circumstances.


          Some research suggests that the unemployment effects of small minimum wage increases are dominated by other factors. In Florida, where voters approved an increase in 2004, a follow-up comprehensive study confirms a strong economy with increased employment above previous years in Florida and better than in the U.S. as a whole.: The Florida Minimum Wage After One Year. http://www.risep-fiu.org/reports/Florida_Minimum_Wage_Report.pdf


          According to a claim by the Mackinac Centre for Public Policy, the passage of the first Federal mandated minimum wage in the United States in 1938 led to an estimated 500,000 blacks losing their jobs via replacement by higher skilled and more educated white laborers. Milton Friedman, 1976 Nobel Prize winner in Economics, called the minimum wage one of the most "anti-negro laws" for what he saw as its adverse effect on black employment.


          Today, the International Labour Organization (ILO) and the OECD do not consider that the minimum wage can be directly linked to unemployment in countries which have suffered job losses. Although strongly opposed by both the business community and the Conservative Party when introduced in 1999, the minimum wage introduced in the UK is no longer controversial and the Conservatives reversed their opposition in 2000. A review of its effects found no discernible impact on pay levels.


          


          Minimum wage alternatives


          Some critics of the minimum wage argue that a negative income tax or earned income tax credit benefits a broader population of low wage earners, and society as a whole bears the cost. In this view, this is more economically efficient because a low tax rate on the broader economy causes less deadweight loss than a high tax rate on a small section of the economy. The ability of the earned income tax credit to deliver a larger monetary benefit to poor workers at a lower cost to society was recently documented in a report by the Congressional Budget Office.
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          Mining is the extraction of valuable minerals or other geological materials from the earth, usually (but not always) from an ore body, vein or (coal) seam. Materials recovered by mining include bauxite, coal, copper, gold, silver, diamonds, iron, precious metals, lead, limestone, magnesite, nickel, phosphate, oil shale, rock salt, tin, uranium and molybdenum. Any material that cannot be grown from agricultural processes, or created artificially in a laboratory or factory, is usually mined. Mining in a wider sense comprises extraction of any non-renewable resource (e.g., petroleum, natural gas, or even water).


          


          History


          Since the beginning of civilization people have used stone, ceramics and, later, metals found on or close to the Earth's surface. These were used to manufacture early tools and weapons. For example, high quality flint found in northern France and southern England were used to set fire and break rock. Flint mines have been found in chalk areas where seams of the stone were followed underground by shafts and galleries. The mines at Grimes Graves are especially famous, and like most other flint mines, are Neolithic in origin (ca 4000 BC-ca 3000 BC). Other hard rocks mined or collected for axes included the greenstone of the Langdale axe industry based in the English Lake District.


          The oldest known mine on archaeological record is the "Lion Cave" in Swaziland. At this site, which by radiocarbon dating the mine dates around 4,100 BC, paleolithic humans mined mineral hematite, which contained iron and was ground to produce the red pigment ochre. Mines of a similar age in Hungary and are believed to be sites where Neanderthals may have mined flint for weapons and tools.


          Ancient Egyptians mined malachite at Maadi. At first, Egyptians used the bright green malachite stones for ornamentations and pottery. Later, between 2,613 and 2,494 BC, large building projects required expeditions abroad to the area of Wadi Maghara in order "to secure minerals and other resources not available in Egypt itself." Quarries for turqoise and copper were also found at "Wadi Hamamat, Tura, Aswan and various other Nubian sites" on the Sinai Peninsula and at Timna. Mining in Egypt occurred in the earliest dynasties, and the gold mines of Nubia were among the largest and most extensive of any in Ancient Egypt, and are described by the Greek author Diodorus Siculus. He mentions that fire-setting was one method used to break down the hard rock holding the gold. One of the complexes is shown in one of earliest known maps. They crushed the ore and ground it to a fine powder before washing the powder for the gold dust.


          


          Europe
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          Mining in Europe has a very long pedigree, examples including the silver mines of Laurium, which helped the establishment of the Greek city state, especially Athens. However, it is the Romans who developed large scale mining methods, especially the use of large volumes of water brought to the minehead by numerous aqueducts. The water was used for a variety of purposes, and included using it to remove overburden and rock debris, as well as washing comminuted or crushed ores, and driving simple machinery. Spain was one of the most important mining regions, but all regions of the Roman Empire were exploited. They used reverse overshot water-wheels for dewatering their deep mines such as those at Rio Tinto. The Celts, for example, who were native to Britain, had mined minerals for centuries, but when the Romans came, the scale of the operations changed dramatically. The Romans needed what Britain possessed, especially gold, silver, tin and lead. Mining in the Medieval period is best known through the work De Re Metallica (1556) of Georg Agricola, who described many different mining methods then used in German or Saxon mines. Use of water power in the form of water mills was extensive, and were employed in crushing ore, raising ore from shafts and ventilating galleries by giant bellows.


          Black powder was first used in mining in Bansk tiavnica, Kingdom of Hungary present-day Slovakia in 1627. In 1762, the world's first mining academy was established in the same town.


          


          Britain


          Britain's gold mines were located in Wales at Dolgellau and Dolaucothi. Romans discovered the Dolaucothi vein after the invasion, in about 74 AD, and a settlement was soon set up in the Cothi Valley protected by a fort. They used hydraulic mining methods on a large scale to prospect for the veins of ore, especially a now redundant form of mining known as hushing. It involved building numerous aqueducts to supply water to the minehead where it was stored in large reservoirs and tanks. When a full tank was opened, the wave of water sluiced away the overburden to expose the bedrock underneath and any gold veins. The rock was attacked by fire-setting to heat the rock, which would then be quenched with a stream of water. The thermal shock cracked the rock, enabling it to be removed, aided by further streams of water from the overhead tanks. They used similar methods to work cassiterite deposits in Cornwall and lead ore in the Pennines. The methods had been developed by the Romans in Spain in 25 AD to exploit large alluvial gold deposits, the largest site being at Las Medulas, where seven long aqueducts were built to tap local rivers and to sluice the deposits.
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              The Dolaucothi Golden Wheel
            

          


          They followed the ore veins underground once opencast mining was no longer feasible. At Dolaucothi they stoped out the veins, and drove adits through barren rock to drain the stopes. Alternatively, the veins may have been trenched, keeping the upper part open to the air. At deeper levels, stoping will have been necessary. The same adits were also used to ventilate the workings, especially important when fire-setting was used. At other parts of the site, they penetrated the water table and dewatered the mines using several kinds of machine, especially reverse overshot water-wheels. They were used extensively in the copper mines at Rio Tinto in Spain, where one sequence comprised 16 such wheels arranged in pairs, and lifting water about 80feet (24m). They were worked as treadmills with miners standing on the top slats. Many examples of such devices have been found in old Roman mines and some examples are now preserved in the British Museum and the National Museum of Wales.


          Lead and silver were widely exploited during the Roman period, in Wales, the Mendips and Pennines. A lead-silver mine at Charterhouse, Somerset for example, was guarded by a small fort and was next to the mine workings and settlement for the miners. Lead pigs have been found at several localities in Britain, and mining was so successful, that the Spanish complained about over-production depressing the market. The silver was valuable bullion, while the lead found numerous applications, especially in roofing and plumbing.


          There were many iron mines in Roman Britain. The index to the Ordnance Survey Map of Roman Britain lists 33 iron mines: 67% of these are in the Weald and 15% in the Forest of Dean. The majority of mine workers were slaves. The work conditions were poor, and up to 12% of miners died every year.


          


          North America


          In North America there are ancient, prehistoric copper mines along Lake Superior. "Indians availed themselves of this copper starting at least 5000 years ago," and copper tools, arrowheads, and other artifacts that were part of an extensive native trade network have been discovered. In addition, obsidian, flint, and other minerals were mined, worked, and traded. While the early French explorers that encountered the sites made no use of the metals due to the difficulties in transporting it, the copper was eventually traded throughout the continent along major river routes. In Manitoba, Canada, there also are ancient quartz mines near Waddy Lake and surrounding regions.


          In the early colonial history of the Americas, "native gold and silver was quickly expropriated and sent back to Spain in fleets of gold- and silver-laden galleons." Turquoise dated at 700 A.D. was mined in pre-Columbian America; in the Cerillos Mining District in New Mexico, estimates are that "about 15,000 tons of rock had been removed from Mt Chalchihuitl using stone tools before 1700."
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              Miners at the Tamarack Mine in Copper Country, Michigan, USA in 1905.
            

          


          Mining in the United States became prevalent in the 19th century. As with the California Gold Rush in the mid 1800s, mining for minerals and precious metals alongside ranching was very important in the Westward Expansion to the Pacific coast. With the exploration of the West, mining camps were established and "expressed a distinctive spirit, an enduring legacy to the new nation;" Gold Rushers would experience the same problems as the Land Rushers of the transient West that preceded them. Aided by railroads, many traveled West for work opportunities in mining. Western cities such as Denver and Sacramento originated as mining towns.


          


          Procedure


          


          Steps of process


          
            	Prospecting or Exploration to find and then define the extent and value of ore where it is located ("ore body")


            	Conduct resource estimation to mathematically estimate the size and grade of the deposit


            	Conduct a pre-feasibility study to determine the theoretical economics of the ore deposit. This identifies, early on, whether further investment in estimation and engineering studies is warranted and identifies key risks and areas for further work.


            	Conduct a feasibility study to evaluate the financial viability, technical and financial risks and robustness of the project and make a decision as whether to develop or walk away from a proposed mine project. This includes mine planning to evaluate the economically recoverable portion of the deposit, the metallurgy and ore recoverability, marketability and payability of the ore concentrates, engineering, milling and infrastructure costs, finance and equity requirements and a cradle to grave analysis of the possible mine, from the initial excavation all the way through to reclamation.


            	Development to create access to an ore body and building of mine plant and equipment


            	The operation of the mine in an active sense


            	Reclamation to make land where a mine had been suitable for future use

          


          


          Techniques
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              A minecart toilet, used in Bisbee, Arizona.
            

          


          Mining techniques can be divided into two basic excavation types:


          
            
              	
                
                  	
                    1. Surface mining

                    
                      	
                        
                          	Open-pit mining: removal from an open pit

                            
                              	Quarrying: building materials pit mine

                            

                          


                          	Strip mining: stripping surface layers

                            
                              	Mountaintop removal: deep strip mining

                            

                          


                          	Placer mining: mining sand and gravel deposits

                        

                      

                    

                  

                

              

              	
                
                  	
                    2. Sub-surface mining

                    
                      	
                        
                          	Types of access shafts:

                            
                              	Drift mining: Horizontal access tunnel


                              	Slope mining: Sloping access shaft


                              	Shaft mining: Vertical access shaft

                            

                          


                          	Types of extraction

                            
                              	Shrinkage Stope mining: mining upward in a room


                              	Room and pillar: removing ore from rooms

                                
                                  	Retreat mining: removing pillars which support rooms

                                

                              


                              	Long wall mining: Grinding a long ore surface

                            

                          


                          	Hard rock mining: mining hard materials


                          	Bore hole mining


                          	Drift and Fill mining


                          	Long Hole slope mining


                          	Sub level Caving


                          	Block Caving

                        

                      

                    

                  

                

              
            

          


          In-situ leach is a particular mining technique that is used to mine minerals ( potash, potassium chloride, sodium chloride, sodium sulfate and uranium oxide) which dissolve in water.


          


          Extractive metallurgy


          The science of extractive metallurgy is a specialized area in the science of metallurgy that studies the extraction of valuable metals and minerals from their ores, especially through chemical or mechanical means. Mineral processing (or mineral dressing) is a specialized area in the science of metallurgy that studies the mechanical means of crushing, grinding, and washing that enable the separation (extractive metallurgy) of valuable metals or minerals from their gangue (waste material).


          


          Environmental effects
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              House in Gladbeck, Germany, with fissures caused by gravity erosion due to mining
            

          


          Environmental issues can include erosion, formation of sinkholes, loss of biodiversity, and contamination of groundwaters and surface water by chemicals from the mining process and products.


          Modern mining companies in some countries are required to follow environmental and rehabilitation codes, ensuring the area mined is returned to close to its original state. In some countries with pristine environments, such as large parts of Australia, this is impossible despite the best intentions. Some mining methods have devastating environmental and public health effects.


          Mining can have adverse effects on surrounding surface and ground water if protection measures are not exercised. The result can be unnaturally high concentrations of some chemical elements, notably arsenic and sulfuric acid, over a significantly large area of surface or subsurface. Coal mining releases approximately twenty toxic chemicals, of which 85% is said to be managed on site. Combined with the effects of water and the new 'channels' created for water to travel through, collect in, and contact with these chemicals, a situation is created in which massive contamination can occur. In well-regulated mines, hydrologists and geologists take careful measures to mitigate any type of water contamination that could be caused by mines. In modern American mining, operations must, under federal and state law, meet standards for protecting surface and ground waters from contamination, including acid mine drainage (AMD). To mitigate these problems water is continuously monitored at coal mines. The five principal technologies used to control water flow at mine sites are: diversion systems, containment ponds, groundwater pumping systems, subsurface drainage systems, and subsurface barriers. In the case of AMD, contaminated water is generally pumped to a treatment facility that neutralizes the contaminants.
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              Iron hydroxide precipitate stains a stream receiving acid drainage from surface coal mining.
            

          


          Some examples of environmental problems associated with mining operations are:


          
            	Ashio Copper Mine, Ashio, Japan was the site of substantial pollution at end of the nineteenth century

          


          
            	Acid mine drainage, exemplified by the cases of the Berkeley Lake Mine, and the Wheal Jane Mine

          


          
            	Dissolution and transport of dissolved metals and heavy metals by run-off and ground waters, an example being the Britannia Mine, a former copper mine near Vancouver, British Columbia. Tar Creek, an abandoned mining area in Picher, Oklahoma that is now an Environmental Protection Agency superfund site. Water in the mine has leaked through into local groundwater, contaminating it with metals such as lead and cadmium.

          


          
            	Long-term storage of tailings and dust, which can be easily blown off site by wind, an example being Scouriotissa, an abandoned copper mine in Cyprus.

          


          
            	Erosion of exposed hillsides, mine dumps, tailings dams and resultant siltation of drainages, creeks and rivers, the prime example being the giant Ok Tedi Mine in Papua New Guinea.

          


          
            	In areas of wilderness mining may cause habitat destruction and destruction or disturbance of ecosystems, and in areas of farming it may disturb or destroy productive grazing and cropping lands. In urbanised environments mining may produce noise pollution, dust pollution and visual pollution.

          


          Although such issues have been associated with some mining operations in the past, modern mining practices have improved significantly and are subject to close environmental scrutiny. Modern mining practises aim to lessen environmental impacts from mining, and the ultimate aim is to return the local environment to as close to pristine as is possible. In many cases, the most significant environmental impact longer-term is visual, with pits and mine dumps prominent landscape features.


          To ensure completion of reclamation (restoring mine land) most governments and regulatory authorities around the world require that mining companies post a bond to be held in escrow until productivity of reclaimed land has been convincingly demonstrated. Since 1978 the mining industry has reclaimed more than 2 million acres (8,000 km) of land in the United States alone. This reclaimed land has renewed vegetation and wildlife in previous mining lands and can even be used for farming and ranching.


          For further reading on reclamation of former mining sites, please see Restoration ecology.


          


          Mining industry


          


          Overview


          While exploration and mining can sometimes be conducted by individual entrepreneurs or small business, most modern-day mines are large enterprises requiring large amounts of capital to establish. Consequently, the mining sector of the industry is dominated by large, often multinational, mostly publicly-listed companies. See Category:Mining companies for a list. However, what is referred to as the 'mining industry' is actually two sectors, one specializing in exploration for new resources, the other specializing in mining those resources. The exploration sector is typically made up of individuals and small mineral resource companies dependent on public investment. The mining sector is typically large and multi-national companies sustained by mineral production from their mining operations.


          


          Employment


          


          United States


          Miners today do more than just dig in the Earth's subsurface. There are many different jobs, direct and indirect, in the mining industry, ranging from engineers and lab technicians to geologists and environmental specialists. Beyond employment directly linked to mine-site activity, the modern mining industry also employs many other professionals, including accountants, lawyers, sales representatives, public relations specialists, not to mention thousands of men and women involved who manufacture the machines and equipment necessary to mine minerals.


          Employment in the mining industry offers highly competitive wages and benefits, especially in rural or remote areas. According to the Bureau of Labor Statistics (BLS), wages for coal miners are 30% higher than the wage earned by the average American. Employees possessing at least a bachelor's degree in mining or geological engineering can earn a median pay of over $80,000 annually.


          The US Bureau of Labor Statistics estimates that 675,000 are employed in the natural resources and mining sector. Estimated employment by selected specific commodity (including mine, mill, smelter, and quarry workers) listed below is from US Geological Survey Mineral Commodity Surveys:


          
            	Crushed Stone - 79,700 workers


            	Copper - 7,000


            	Cement - 18,000


            	Sand and Gravel - 38,300


            	Gold - 7,600


            	Aluminium - 56,000


            	Iron Ore - 4,400


            	Platinum Group Metals - 1,600


            	Salt - 4,100


            	Phosphate Rock - 2,900

          


          The mining industry has an experienced but aging workforce with a mean average age of 50 years and median of 46 years. Indeed, while the industry will require new employees to meet future demand, the largest dilemma currently facing mine operators is finding employees to fill vacancies left by a generation of miners, mine engineers, senior managers, technical experts and others who are set to retire between 2005 and 2015. However, the industry is struggling to meet that demand due to current low enrollment levels in mining education programs at American colleges and universities.


          Mining is regulated under a comprehensive federal safety law (Federal Mine Safety and Health Act) that is administered by the Department of Labor's Mine Safety and Health Administration (MSHA). Currently under federal law, and enforced by MSHA each U.S. miner must have an approved worker training program in health and safety issues, including at least 40 hours of basic safety training for new underground miners with no experience; 24 hours for new miners at surface mines with no experience; plus eight hours of annual refresher training for all miners.


          


          Safety


          


          United States


          Safety has long been a controversial issue in the mining business especially with sub-surface mining. While mining today is substantially safer than it was in the previous decades, mining accidents are often very high profile, such as the Quecreek Mine Rescue saving 9 trapped Pennsylvania coal miners in 2002.


          Mining ventilation is often seen to be a safety concern for many miners and their families. Poor ventilation of the mines causes exposure to harmful gases, heat and dust inside sub-surface mines. These can cause harmful physiological effects, even death. The concentration of methane and other airborne contaminants underground can generally be controlled by dilution (ventilation), capture before entering the host air stream (methane drainage), or isolation (seals and stoppings).


          Methane gas is a common source of ignition for explosions in coal mines and can propagate into the more violent coal dust explosions. Explosions can be prevented or mitigated by eliminating ignition sources, minimizing methane concentrations and coal dust accumulations, generalized rock dusting, and by using passive and active barriers to suppress propagating explosions. High temperatures and humidity may result in heat-related illnesses, including heat stroke which can be fatal. Dusts can cause lung problems, including silicosis, asbestosis and pneumoconiosis (also known as miners lung or black lung disease).


          A ventilation system is set up to course a stream of air through the working areas of the mine. The air circulation necessary for the effective ventilation of a mine is generated by one or more large mine fans, usually located above ground. In the United States, the main fans at coal mines are required to be above ground. Air flows in one direction only, making circuits through the mine such that each main work area receives a supply of fresh air.


          Mining is regulated under the federal Mine Safety and Health Act by MSHA, which employs nearly one safety inspector for every four coal mines. Underground coal mines are thoroughly inspected at least four times annually by MSHA inspectors. In addition, miners can report violations, and request additional inspections. Miners with such concerns for their work safety cannot be penalized with any threat to the loss of employment.


          

          Immediately reportable accidents and injuries are:


          
            	A death of an individual at a mine;


            	An injury to an individual at a mine which has a reasonable potential to cause death;


            	An entrapment of an individual for more than thirty minutes;


            	An unplanned inundation of a mine by a liquid or gas;


            	An unplanned ignition or explosion of gas or dust;


            	An unplanned mine fire not extinguished within 30 minutes of discovery;


            	An unplanned ignition or explosion of a blasting agent or an explosive;


            	An unplanned roof fall at or above the anchorage zone in active workings where roof bolts are in use; or, an unplanned roof or rib fall in active workings that impairs ventilation or impedes passage;


            	A coal or rock outburst that causes withdrawal of miners or which disrupts regular mining activity for more than one hour;


            	An unstable condition at an impoundment, refuse pile, or culm bank which requires emergency action in order to prevent failure, or which causes individuals to evacuate an area; or, failure of an impoundment, refuse pile or culm bank;


            	Damage to hoisting equipment in a shaft or slope which endangers an individual or which interferes with use of the equipment for more than thirty minutes; and


            	An event at a mine which causes death or bodily injury to an individual not at the mine at the time the event occurs.

          


          Additionally, the Mine Safety and Health Act authorizes the National Institute for Occupational Safety and Health (NIOSH), part of the Centers for Disease Control and Prevention under the U.S. Department of Health and Human Services to develop recommendations for mine health standards for the Mine Safety and Health Administration; administer a medical surveillance program for miners, including chest X-rays to detect pneumoconiosos (black lung disease) in coal miners; conduct on-site investigations in mines; and test and certify personal protective equipment and hazard-measurement instruments.


          Statistical analyses performed by the U.S. Department of Labor's Mine Safety and Health Administration (MSHA) show that between 1990 and 2004, the industry cut the rate of injuries (a measure comparing the rate of incidents to overall number of employees or hours worked) by more than half and fatalities by two-thirds following three prior decades of steady improvement.


          


          Machinery


          Heavy machinery is needed in mining for exploration and development, to remove and stockpile overburden, to break and remove rocks of diverse hardness and toughness, and to process the ore as well as for reclamation. Bulldozers, drills, explosives and trucks are important for digging into the land, especially in surface mining.


          Underground mining, like continuous mining, tends to be more technologically sophisticated because of the dangers and expense of subsurface tunneling.


          Trams are used to transport miners, minerals and waste.


          Mining machinery manufacturers include Atlas Copco, Joy Mining Machinery, Bucyrus International, Caterpillar, Komatsu, Volvo, Hitachi, Terex, Dresser Industries, Kawasaki, Eimco Elecon India Limited, and Liebherr.
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              Alaskan Placer Mining Trommel and Excavator at the Blue Ribbon Mine.
            

          


          Placer mining is a type of surface mining, usually for gold, tin, and other metals, and gemstones. Ore, typically unconsolidated gravels ( alluvium), is fed into machinery that may consist of a hopper, shaking screen or trommel which frees the minerals from the gravels. The target minerals are then concentrated using sluices or jigs.


          


          Abandoned mines
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              Danger sign at an old Arizona mine.
            

          


          The number of abandoned mines in the United States remains an unknown, ranging "from the National Park Service's tally of 2,500 on its lands, to the Mineral Policy Centre's assessment of 560,000 abandoned mines on public and privately owned lands." Many of these abandoned mines are associated with abandoned neighboring towns often referred to as ghost towns. Experts strongly warn against entering or exploring old or abandoned mines.


          In the U.S., the estimation is that approximately 25% of the abandoned mine lands (AML) sites pose physical safety hazards. Old mines are often dangerous and can contain deadly gases. Since weather may have eroded the earth/rock surrounding it, the entrance to an old mine in particular can be very dangerous. Old mine workings, caves, etc. are commonly hazardous simply due to the lack of oxygen in the air (a condition in mines known as blackdamp). Blackdamp is a deadly killer which provides no warning to any individual or group of individuals entering such an environment.


          Every year, dozens are injured or killed in recreational accidents on mine property. It is only fair to note, however, that the majority of the deaths are unrelated to mine exploration. Drownings in open quarries and ATV accidents on abandoned mine properties are the main cause of accidental death. The U.S. Department of Labor notes that since 1999, "more than 200 people have died in recreational accidents at surface and underground active and abandoned operations across the country." Due to these circumstances, MSHA ( Mine Safety and Health Administration) launched the "Stay Out  Stay Alive" campaign, which is a national public awareness campaign aimed at warning and educating children and adults about the dangers of exploring and playing on active and abandoned mine sites.


          In the U.S., the Abandoned Mine Land Initiative, launched by the Western Governor's Association and the National Mining Association is also an effort focusing on reporting the number of high-priority AML sites. The initiative identifies, measures and reports on the progress of current reclamation cleanup programs on an annual basis. In the Americas region, the United Nations Environment Programme (UNEP) and the Chilean Copper Commission (COHILCO) co-hosted a workshop to address the problem of abandoned or "orphaned" mines. Including a representative from the UN, ten countries were represented from North, Central and South America with an eleventh participant being Japan.


          


          Records


          
            	The deepest mine in the world: Savuka Mine in the North West Province, South Africa at 3,774 meters

              
                	East Rand Mine in Boksburg, South Africa briefly held the record at 3,585 meters


                	The first mine declared the deepest in the world was TauTona in Carletonville, South Africa at 3,581 meters. Plans exist to extend TauTona to a depth of 3,902 meters by July 2008, which will make it the deepest again.

              

            


            	The deepest open pit mine in the world: Bingham Canyon Mine in Bingham Canyon, Utah, USA at over 1,200 meters


            	The largest and second deepest open pit copper mine in the world: Chuquicamata in Chuquicamata, Chile at 900 meters, 940.600 Tons of fine copper and 17.700 Tons of molybdenum


            	The largest underground mine: El Teniente, in Rancagua, Chile, 2400 kilometers of underground drifts, 418.000 Tons of copper yearly


            	The deepest mine in Europe: Pyhsalmi Mine in Pyhjrvi, Finland at 1,444 meters


            	The second deepest mine in Europe: Boulby Mine England at 1,400 meters (shaft depth 1,100 meters)


            	Sweden's largest underground mine: Kirunavaara mine in Kiruna, Sweden, 450 kilometers of roads, 40 million tonnes of ore produced yearly, depth 1270 meters.


            	The deepest borehole in the world: Kola Superdeep Borehole at 12,262 meters. This, however, is not a matter of mining but rather related to scientific drilling.
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        Minmi (dinosaur)


        
          

          
            
              	Minmi

              Fossil range: Early Cretaceous
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Ornithischia

                  


                  
                    	Suborder:

                    	Thyreophora

                  


                  
                    	Infraorder:

                    	Ankylosauria

                  


                  
                    	Genus:

                    	Minmi

                    Molnar, 1980
                  

                

              
            


            
              	Species
            


            
              	
                
                  	M. paravertebra Molnar, 1980 ( type)

                

              
            

          


          Minmi, named for Minmi Crossing, Australia (where it was found), is a genus of small ankylosaurian dinosaur that lived during the early Cretaceous Period, about 119 to 113 million years ago. Previously holding the record for the shortest dinosaur name, the title now goes to Mei, a carnivore from China that was named in 2004. Two good specimens have been described, including a mostly complete skeleton, and additional fragments may pertain to this genus.


          


          Discovery and species


          
            [image: Model of Minmi paravertebra at the Australian Museum, Sydney.]

            
              Model of Minmi paravertebra at the Australian Museum, Sydney.
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              Model - National Dinosaur Museum, Canberra.
            

          


          Minmi was found near the Minmi Crossing, in the Bungil Formation, near Roma, Queensland, Australia. It was first described in 1980 by Ralph E. Molnar.


          


          Paleobiology


          Minmi was a small armored dinosaur, part of the ankylosaur group (too primitive to be included in either the Ankylosauridae or Nodosauridae), that was quadrupedal and had a long tail. As with other ankylosaurs, Minmi was herbivorous, eating low-lying plant material like cycads, ferns, and horsetail rushes. It had bony protrusions, also known as body armor, on its head, back, abdomen, legs and along the tail. However, unlike other ankylosaurs, Minmi had horizontal plates of bones that ran along the sides of its vertebrae (hence its species name, M. paravertebra).


          Minmi had four long (for an ankylosaurian) legs, with hind legs that were larger than front legs, a short neck and a wide skull with a very small brain. The dinosaur grew to about 3 m (10 ft) long and was roughly 1 m (3 ft) tall to the top of the shoulder. Minmi probably moved relatively slowly on four legs, as determined by scientists from fossilized tracks, its estimated mass and its leg length.
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              	City of Minneapolis
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              	Nickname(s): City of Lakes, Mill City, Mini-Apple, Twin Cities (with St. Paul, MN)
            


            
              	Motto: En Avant (French: 'Forward')
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              	Coordinates:
            


            
              	Country

              	United States
            


            
              	State

              	Minnesota
            


            
              	County

              	Hennepin
            


            
              	Incorporated

              	1867
            


            
              	Government
            


            
              	- Mayor

              	R.T. Rybak ( DFL)
            


            
              	Area
            


            
              	-City

              	58.4sqmi(151.3km)
            


            
              	-Land

              	54.9sqmi(142.2km)
            


            
              	- Water

              	3.5sqmi(9.1km)
            


            
              	Elevation

              	830ft (264m)
            


            
              	Population (2006)
            


            
              	-City

              	369,051
            


            
              	- Density

              	6,722/sqmi(2,595/km)
            


            
              	- Metro

              	3,175,041
            


            
              	Time zone

              	CST ( UTC-6)
            


            
              	-Summer( DST)

              	CDT ( UTC-5)
            


            
              	ZIP codes

              	55401  55487
            


            
              	Area code(s)

              	612
            


            
              	FIPS code

              	27-43000
            


            
              	GNIS feature ID

              	0655030
            


            
              	Website: www.minneapolismn.gov
            

          


          Minneapolis (pronounced /ˌmɪniˈpʌlɪs/) is the largest city in the U.S. state of Minnesota and is the county seat of Hennepin County. The city lies on both banks of the Mississippi River, just north of the river's confluence with the Minnesota River, and adjoins Saint Paul, the state's capital. Known as the Twin Cities, these two form the core of Minneapolis-St. Paul, the sixteenth-largest metropolitan area in the United States, with about 3.2 million residents. The U.S. Census Bureau estimated the city's population at 369,051 people in 2006. Minneapolis and Minnesota celebrate their sesquicentennials in 2008. The city's celebration coincides with the 150th anniversary of its first town council meeting thought to have been held July 20, 1858.


          The city is abundantly rich in water with twenty lakes and wetlands, the Mississippi riverfront, creeks and waterfalls, many connected by parkways in the Chain of Lakes and the Grand Rounds Scenic Byway. Minneapolis was once the world's flour milling capital and a hub for timber, and today is the primary business centre between Chicago, Illinois, and Seattle, Washington. Among America's most literate cities, Minneapolis has cultural organizations that draw creative people and audiences to the city for theatre, visual art, writing and music. The community's diverse population has a long tradition of charitable support through progressive public social programs and through private and corporate philanthropy.


          The name Minneapolis is attributed to the city's first schoolmaster, who combined mni, the Dakota word for water, and polis, the Greek word for city. Minneapolis is nicknamed the "City of Lakes" and the "Mill City".


          


          History
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              Taoyateduta was among the 121 Sioux leaders who from 1837 to 1851 ceded what is now Minneapolis.
            

          


          Dakota Sioux were the region's sole residents until explorers arrived from France in about 1680. Nearby Fort Snelling, built in 1819 by the United States Army, spurred growth in the area. Circumstances pressed the Mdewakanton band of the Dakota to sell their land, allowing people arriving from the east to settle there. The Minnesota Territorial Legislature authorized present day Minneapolis as a town on the Mississippi's west bank in 1856. Minneapolis incorporated as a city in 1867, the year rail service began between Minneapolis and Chicago, and joined with the east bank city of St. Anthony in 1872.
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          Minneapolis grew up around Saint Anthony Falls, the only waterfall on the Mississippi. Millers have used hydropower since the 1st century B.C., but the results in Minneapolis between 1880 and 1930 were so remarkable the city has been described as "the greatest direct-drive waterpower centre the world has ever seen." In early years, forests in northern Minnesota were the source of a lumber industry that operated seventeen saw mills on power from the waterfall. By 1871, the west river bank had twenty-three businesses including flour mills, woolen mills, iron works, a railroad machine shop, and mills for cotton, paper, sashes, and planing wood. The farmers of the Great Plains grew grain that was shipped by rail to the city's thirty-four flour mills where Pillsbury and General Mills became processors. By 1905 Minneapolis delivered almost 10% of the country's flour and grist. At peak production, a single mill at Washburn-Crosby made enough flour for twelve million loaves of bread each day.


          Minneapolis made dramatic changes to rectify discrimination as early as 1886 when Martha Ripley founded Maternity Hospital for both married and unmarried mothers. When the country's fortunes turned during the Great Depression, the violent Teamsters Strike of 1934 resulted in laws acknowledging workers' rights. A lifelong civil rights activist and union supporter, mayor Hubert H. Humphrey helped the city establish fair employment practices and a human relations council that interceded on behalf of minorities by 1946. Minneapolis contended with white supremacy, participated in desegregation and the African-American civil rights movement, and in 1968 was the birthplace of the American Indian Movement.


          During the 1950s and 1960s as part of urban renewal, the city razed about two hundred buildings across twenty-five city blocksroughly 40% of downtown, destroying the Gateway District and many buildings with notable architecture including the Metropolitan Building. Efforts to save the building failed but are credited with jumpstarting interest in historic preservation in the state.
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          Geography and climate
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          Minneapolis history and the city's economic growth are tied to water, the city's defining physical characteristic, which was sent to the region during the last ice age. Fed by receding glaciers and Lake Agassiz ten thousand years ago, torrents of water from a glacial river undercut the Mississippi and Minnehaha riverbeds, creating waterfalls important to modern Minneapolis. Lying on an artesian aquifer and otherwise flat terrain, Minneapolis has a total area of 58.4square miles (151.3km) and of this 6% is water. Water is managed by watershed districts that correspond to the Mississippi and the city's three creeks. Twelve lakes, three large ponds and five unnamed wetlands are within Minneapolis.
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          The city centre is located just south of 45N latitude. The city's lowest elevation of 686feet (209m) is near where Minnehaha Creek meets the Mississippi River. The site of the Prospect Park Water Tower is often cited as the city's highest point and a placard in Deming Heights Park denotes the highest elevation, but a spot at 974feet (296.88m) in or near Waite Park in Northeast Minneapolis is corroborated by Google Earth as the highest ground.


          Minneapolis has a continental climate typical of the Upper Midwestern United States. Winters can be cold and dry, while summer is comfortably warm although at times it can be hot and humid. On the Kppen climate classification, Minneapolis falls in the warm summer humid continental climate zone (Dfa). The city experiences a full range of precipitation and related weather events, including snow, sleet, ice, rain, thunderstorms, tornadoes, and fog. The warmest temperature ever recorded in Minneapolis was 108F (42.2C) in July 1936, and the coldest temperature ever recorded was 41F (40.6C), in January 1888. The snowiest winter of record was 198384, when 98.4inches (2.5m) of snow fell.


          Because of its northerly location in the United States and lack of large bodies of water to moderate the air, Minneapolis is sometimes subjected to cold Arctic air masses, especially during late December, January & February. The average annual temperature of 45.4F (7C) gives the MinneapolisSt. Paul metropolitan area the coldest annual mean temperature of any major metropolitan area in the continental U.S.


          



          
            
              	Weather averages for Minneapolis, Minnesota
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec
            


            
              	Record high F (C)

              	59 (15)

              	64 (18)

              	83 (28)

              	95 (35)

              	106 (41)

              	104 (40)

              	108 (42)

              	103 (39)

              	104 (40)

              	90 (32)

              	77 (25)

              	68 (20)
            


            
              	Average high F (C)

              	22 (-6)

              	29 (-2)

              	41 (5)

              	57 (14)

              	70 (21)

              	79 (26)

              	83 (28)

              	80 (27)

              	71 (22)

              	58 (14)

              	40 (4)

              	26 (-3)
            


            
              	Average low F (C)

              	4 (-16)

              	12 (-11)

              	23 (-5)

              	36 (2)

              	48 (9)

              	58 (14)

              	63 (17)

              	61 (16)

              	51 (11)

              	39 (4)

              	25 (-4)

              	11 (-12)
            


            
              	Record low F (C)

              	-41 (-41)

              	-40 (-40)

              	-32 (-36)

              	2 (-17)

              	18 (-8)

              	34 (1)

              	43 (6)

              	39 (4)

              	26 (-3)

              	10 (-12)

              	-25 (-32)

              	-39 (-39)
            


            
              	Precipitation inches (mm)

              	1.04 (26.4)

              	0.79 (20.1)

              	1.86 (47.2)

              	2.31 (58.7)

              	3.24 (82.3)

              	4.34 (110.2)

              	4.04 (102.6)

              	4.05 (102.9)

              	2.69 (68.3)

              	2.11 (53.6)

              	1.94 (49.3)

              	1.00 (25.4)
            


            
              	Source: October 2007
            

          


          


          Demographics
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          Dakota tribes, mostly the Mdewakanton, as early as the 16th century were known as permanent settlers near their sacred site of St. Anthony Falls. New settlers arrived during the 1850s and 1860s in Minneapolis from New England, New York and Canada, and during the mid-1860s, Scandinavians from Sweden, Finland, Norway, and Denmark began to call the city home. Migrant workers from Mexico and Latin America also interspersed. Later, immigrants came from Germany, Italy, Greece, Poland, and Southern and Eastern Europe. Jews from Russia and Eastern Europe settled primarily on the north side of the city before moving in large numbers to the western suburbs in the 1950s and 1960s. Asians came from China, the Philippines, Japan, and Korea. Two groups came for a short while during U.S. government relocations, Japanese during the 1940s, and Native Americans during the 1950s. From 1970 onward, Asians arrived from Vietnam, Laos, Cambodia, and Thailand. Beginning in the 1990s, a large Latino population arrived, along with refugees from East Africa, especially Somalia. Into the 21st century, Minneapolis continues its heritage of welcoming newcomers. The metropolitan area is an immigrant gateway with a 127% increase in foreign-born residents between 1990 and 2000.


          
            
              
                	Ethnicity

                	Percent
              


              
                	White

                	65.2%
              


              
                	African American

                	16.6%
              


              
                	Hispanic or Latino

                	10.6%
              


              
                	Asian

                	5.8%
              


              
                	Native American

                	1.3%
              


              
                	Pacific Islander

                	0.1%
              

            

          


          U.S. Census Bureau estimates in 2006 show the population of Minneapolis to be 369,051, a 3.5% drop since the 2000 census. The population grew until 1950 when the census peaked at 521,718, and then declined as people moved to the suburbs until about 1990. The number of African-Americans, Asians, and Hispanics is growing. Non-whites are now about one third of the city's residents. Compared to the U.S. national average in 2005, the city has fewer white, Hispanic, senior, and unemployed people, while it has more people aged over 18 and more with a college degree. Minneapolis has the fourth highest percent of people who are gay, lesbian or bisexual, with 12.5%.


          Compared to a peer group of metropolitan areas in 2000, Minneapolis-Saint Paul is decentralizing, with individuals moving in and out frequently and a large young and white population and low unemployment. Racial and ethnic minorities lag behind white counterparts in education, with 15% of black and 13% of Hispanic people holding bachelor's degrees compared to 42% of the white population. The standard of living is on the rise, with incomes among the highest in the Midwest, but median household income among black people is below that of white by over $17,000. Regionally, home ownership among black and Hispanic residents is half that of white though Asian homeownership doubled. In 2000, the poverty rates included whites at 4.2%, blacks at 26.2%, Asians at 19.1%, American Indians at 23.2%, and Hispanics or Latinos at 18.1%.


          


          
            
              	U.S. Census Population Estimates
            


            
              	Year

              	1860

              	1870

              	1880

              	1890

              	1900

              	1910

              	1920

              	1930

              	1940

              	1950

              	1960

              	1970

              	1980

              	1990

              	2000

              	2005

              	2006
            


            
              	Population

              	3,000

              	13,000

              	46,887

              	164,738

              	202,718

              	301,408

              	380,582

              	464,356

              	492,370

              	521,718

              	482,872

              	434,400

              	370,951

              	368,383

              	382,618

              	372,811

              	369,051
            


            
              	U.S. Rank

              	-

              	-

              	38

              	18

              	19

              	18

              	18

              	15

              	16

              	17

              	25

              	32

              	34

              	42

              	-

              	-

              	-
            

          


          


          Economy


          
            [image: Target Corporation's 350,000 employees operate about 1,500 retail stores in 47 U.S. states.]

            
              Target Corporation's 350,000 employees operate about 1,500 retail stores in 47 U.S. states.
            

          


          The economy of Minneapolis today is based in commerce, finance, rail and trucking services, health care, and industry. Smaller components are in publishing, milling, food processing, graphic arts, insurance, and high technology. Industry produces metal and automotive products, chemical and agricultural products, electronics, computers, precision medical instruments and devices, plastics, and machinery.


          Five Fortune 500 headquarters are in Minneapolis proper: Target Corporation, U.S. Bancorp, Xcel Energy, Ameriprise Financial and Thrivent Financial for Lutherans . Fortune 1000 companies in Minneapolis include PepsiAmericas, Valspar Corporation and Donaldson Company. Apart from government, the city's largest employers are Target, Wells Fargo, Ameriprise, Star Tribune, U.S. Bancorp, Xcel Energy, IBM, Piper Jaffray, RBC Dain Rauscher, ING Group and Qwest.
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          Availability of Wi-Fi, transportation solutions, medical trials, university research and development expenditures, advanced degrees held by the work force, and energy conservation are so far above the national average that in 2005, Popular Science named Minneapolis the "Top Tech City" in the U.S. The Twin Cities ranked the country's second best city in a 2006 Kiplinger's poll of Smart Places to Live and Minneapolis was one of the Seven Cool Cities for young professionals.


          The Twin Cities contribute 63.8% of the gross state product of Minnesota. The area's $145.8 billion gross metropolitan product and its per capita personal income rank fourteenth in the U.S. Recovering from the nation's recession in 2000, personal income grew 3.8% in 2005, though it was behind the national average of 5%. The city returned to peak employment during the fourth quarter of that year.


          The Federal Reserve Bank of Minneapolis, with one branch in Helena, Montana, serves Minnesota, Montana, North and South Dakota, and parts of Wisconsin and Michigan. The smallest of the twelve regional banks in the Federal Reserve System, it operates a nationwide payments system, oversees member banks and bank holding companies, and serves as a banker for the U.S. Treasury. The Minneapolis Grain Exchange founded in 1881 is still located near the riverfront and is the only exchange for hard red spring wheat futures and options.


          


          Arts


          
            [image: The Guthrie Theater designed for the Mississippi riverfront by Jean Nouvel, who in 2008 won the Pritzker Prize, architecture's highest honor]

            
              The Guthrie Theatre designed for the Mississippi riverfront by Jean Nouvel, who in 2008 won the Pritzker Prize, architecture's highest honour
            

          


          The region is second only to New York City in live theatre per capita and is the third-largest theatre market in the U.S., supporting the Theatre de la Jeune Lune (which recently closed) , Illusion, Jungle, Mixed Blood, Penumbra, the Brave New Workshop, the Minnesota Dance Theatre, Skewed Visions, Theatre Latt Da, In the Heart of the Beast Theatre, and the Children's Theatre Company. The city is home to Minnesota Fringe Festival, the United States' largest nonjuried performing arts festival. French architect Jean Nouvel designed a new three stage complex for the Guthrie Theatre, the prototype alternative to Broadway founded in Minneapolis in 1965. Minneapolis purchased and renovated the Orpheum, State, and Pantages Theatre vaudeville and film houses on Hennepin Avenue now used for concerts and plays. Eventually, a fourth renovated theatre will join the Hennepin Centre for the Arts to become the Minnesota Shubert Performing Arts and Education Centre, a home to twenty performing arts groups and a provider of Web-based art education.


          The Minneapolis Institute of Arts, built in 1915 in south central Minneapolis is the largest art museum in the city with 100,000 pieces in its permanent collection. A new wing designed by Michael Graves was completed in 2006 for contemporary and modern works and more gallery space. The Walker Art Centre sits atop Lowry Hill, near downtown, and doubled its size with an addition in 2005 by Herzog & de Meuron and is continuing its expansion to 15 acres (6.1 ha) with a park designed by Michel Desvigne across the street from the Minneapolis Sculpture Garden. The Weisman Art Museum, designed by Frank Gehry for the University of Minnesota, opened in 1993. An addition, also designed by Gehry, is expected to open in 2009.
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          The son of a jazz musician and a singer, Prince is Minneapolis' most famous musical progeny. With fellow local musicians, many of whom recorded at Twin/Tone Records, he helped make First Avenue and the 7th Street Entry venues of choice for both artists and audiences. The Minnesota Orchestra plays classical and popular music at Orchestra Hall under music director Osmo Vnsk who has set about making it the best in the country. The Minnesota Opera produces both classic and new operas. In 2008 the century-old MacPhail Centre for Music opened a new facility designed by James Dayton.


          Tom Waits released two songs about the city, Christmas Card from a Hooker in Minneapolis ( Blue Valentine 1978) and 9th & Hennepin ( Rain Dogs 1985) and Lucinda Williams recorded Minneapolis ( World Without Tears 2003). Home to the MN Spoken Word Association, the city has garnered notice for rap and hip hop and its spoken word community. The underground hip-hop group Atmosphere (natives of Minnesota) frequently comments in song lyrics on the city and Minnesota.


          Minneapolis is ranked America's most literate city and is a centre for printing and publishing. It was a natural place for artists to build Open Book, the largest literary and book arts center in the U.S., made up of the Loft Literary Centre, the Minnesota Centre for Book Arts and Milkweed Editions, sometimes called the country's largest independent nonprofit literary publisher. The centre exhibits and teaches both contemporary art and traditional crafts of writing, papermaking, letterpress printing and bookbinding.


          


          Sports
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          Professional sports are well-established in Minneapolis. First playing in 1884, the Minneapolis Millers baseball team produced the best won-lost record in their league at the time and contributed fifteen players to the Baseball Hall of Fame. During the 1940s and 1950s the Minneapolis Lakers basketball team, the city's first in the major leagues in any sport, won six basketball championships in three leagues before moving to Los Angeles. The American Wrestling Association, formerly the NWA Minneapolis Boxing & Wrestling Club, operated in Minneapolis from 1960 until the 1990s.


          The Minnesota Vikings and the Minnesota Twins arrived in the state in 1961. The Vikings were an NFL expansion team and the Twins were formed when the Washington Senators relocated to Minnesota. Both teams played outdoors in open air Metropolitan Stadium in the suburb of Bloomington for twenty years before moving to the Hubert H. Humphrey Metrodome, where the Twins won the World Series in 1987 and 1991. The Minnesota Timberwolves brought NBA basketball back to Minneapolis in 1989, followed by the Minnesota Lynx WNBA team in 1999. They play in Target Centre. The NHL ice hockey team Minnesota Wild, National Lacrosse League team Minnesota Swarm, and USL-1 soccer team Minnesota Thunder play in St. Paul.
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          The downtown Metrodome, opened in 1982, is the largest sports stadium in Minnesota. The three major tenants are the Vikings, the Twins and the university's Golden Gophers football and baseball teams. The Metrodome is the only stadium in the country to have hosted a Major League Baseball All-Star Game, the Super Bowl, the World Series, and NCAA Basketball Men's Final Four. Runners, walkers, inline skaters, coed volleyball teams, and touch football teams all have access to "The Dome". Events from sports to concerts, community activities, religious activities, and trade shows are held more than three hundred days per year, making the facility one of the most versatile stadiums in the world.


          The state of Minnesota authorized replacement of the Metrodome with three separate stadiums that estimates in 2007 totaled at about $1.7 billion. Six spectator sport stadiums will be in a 1.2-mile (2km) radius centered downtown, counting the existing facilities at Target Centre and the university's Williams Arena and Mariucci Arena. The new Twins Ballpark is funded by the Twins and 75% by Hennepin County sales tax, about $25 per year by each taxpayer. The Gophers' new TCF Bank Stadium is being built by the university and the state's general fund. The Vikings Stadium plan for Blaine, Minnesota changed and as of 2007 was estimated at $954 million for rebuilding on the Metrodome site.


          Major sporting events hosted by the city include Super Bowl XXVI, the 1992 NCAA Men's Division I Final Four, and the 1998 World Figure Skating Championships.


          Gifted amateur athletes have played in Minneapolis schools, notably starting in the 1920s and 1930s at Central, De La Salle, and Marshall high schools. Since the 1930s, the Golden Gophers have won national championships in men's baseball, boxing, football, golf, gymnastics, ice hockey, indoor and outdoor track, swimming and wrestling.


          


          
            
              	Professional Sports in Minneapolis
            


            
              	Club

              	Sport

              	League

              	Venue

              	Championships
            


            
              	Minnesota Lynx

              	Basketball

              	Women's National Basketball Association, Western Conference

              	Target Centre

              	
            


            
              	Minnesota Timberwolves

              	Basketball

              	National Basketball Association, Western Conference

              	Target Centre

              	
            


            
              	Minnesota Twins

              	Baseball

              	Major League Baseball, American League

              	Metrodome

              	World Series 1987 and 1991
            


            
              	Minnesota Vikings

              	American football

              	National Football League, National Football Conference

              	Metrodome

              	NFL Championship 1969
            

          


          


          Parks and recreation
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          The Minneapolis park system has been called the best-designed, best-financed and best-maintained in America. Foresight, donations and effort by community leaders enabled Horace Cleveland to create his finest landscape architecture, preserving geographical landmarks and linking them with boulevards and parkways. The city's Chain of Lakes is connected by bike, running, and walking paths and used for swimming, fishing, picnics, boating, and ice skating. A parkway for cars, a bikeway for riders, and a walkway for pedestrians run parallel paths along the 52miles (84km) route of the Grand Rounds Scenic Byway. Residents brave the cold weather in December to watch the nightly Holidazzle Parade.


          Theodore Wirth is credited with the development of the parks system. Today, 16.6% of the city is parks and there are 770square feet (72m) of parkland for each resident, ranked in 2008 as the most parkland per resident within cities of similar population densities.
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          Parks are interlinked in many places and the Mississippi National River and Recreation Area connects regional parks and visitor centers. The country's oldest public wildflower garden, the Eloise Butler Wildflower Garden and Bird Sanctuary located within Theodore Wirth Park which is shared with Golden Valley and is about 60% the size of Central Park in New York City. Site of the 53-foot (16m) Minnehaha Falls, Minnehaha Park is one of the city's oldest and most popular parks, receiving over 500,000 visitors each year. Henry Wadsworth Longfellow named Hiawatha's wife Minnehaha for the Minneapolis waterfall in his The Song of Hiawatha, a bestselling and often-parodied 19th century poem.


          Runner's World ranks the Twin Cities as America's sixth best city for runners. The Twin Cities Marathon run in Minneapolis and St. Paul every October draws 250,000 spectators. The 26.2-mile (42.2km) race is a Boston and USA Olympic Trials qualifier. The organizers sponsor three more races: a Kids Marathon, a 1mile (1.6km), and a 10miles (16km). Minneapolis is home to more golfers per capita than any major U.S. city. Five golf courses are located within the city, with nationally ranked Hazeltine National Golf Club, and Interlachen Country Club in nearby suburbs. The state of Minnesota has the nation's highest number of bicyclists, sport fishermen, and snow skiers per capita. Hennepin County has the second-highest number of horses per capita in the U.S. While living in Minneapolis, Scott and Brennan Olson founded (and later sold) Rollerblade, the company that popularized the sport of inline skating.


          


          Government
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          Minneapolis is a stronghold for the Minnesota Democratic-Farmer-Labor Party (DFL), an affiliate of the Democratic Party. The Minneapolis City Council holds the most power and represents the city's thirteen districts called wards. The council has twelve DFL members and one from the Green Party. R.T. Rybak also of the DFL is the current mayor of Minneapolis. The office of mayor is relatively weak but has some power to appoint individuals such as the chief of police. Parks, taxation, and public housing are semi-independent boards and levy their own taxes and fees subject to Board of Estimate and Taxation limits.


          Citizens have a unique and powerful influence in neighbourhood government. Neighborhoods coordinate activities under the Neighbourhood Revitalization Program (NRP), funded in the 1990s by the city and state who appropriated $400 million for it over twenty years. Minneapolis is divided into communities, each containing neighborhoods. In some cases two or more neighborhoods act together under one organization. Some areas are commonly known by nicknames of business associations.
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          The organizers of Earth Day scored Minneapolis ninth best overall and second among mid-sized cities in their 2007 Urban Environment Report, a study based on indicators of environmental health and their effect on people.


          Early Minneapolis experienced a period of corruption in local government and crime was common until an economic downturn in the mid 1900s. Since 1950 the population decreased and much of downtown was lost to urban renewal and highway construction. The result was a "moribund and peaceful" environment until the 1990s. Along with economic recovery the murder rate climbed. The Minneapolis Police Department imported a computer system from New York City that sent officers to high crime areas despite accusations of racial profiling; the result was a drop in major crime. Since 1999 the number of homicides increased during four years, and to its highest in recent history in 2006. Politicians debate the causes and solutions, including increasing the number of police officers, providing youths with alternatives to gangs and drugs, and helping families in poverty. For 2007, the city invested in public safety infrastructure, hired over forty new officers, and has a new police chief, Tim Dolan.


          


          Education
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          Minneapolis Public Schools enroll 36,370 students in public primary and secondary schools. The district administers about one hundred public schools including forty-five elementary schools, seven middle schools, seven high schools, eight special education schools, eight alternative schools, nineteen contract alternative schools and five charter schools. With authority granted by the state legislature, the school board makes policy, selects the superintendent, and oversees the district's budget, curriculum, personnel, and facilities. Students speak ninety different languages at home and most school communications are printed in English, Hmong, Spanish, and Somali. About 44% of students in the Minneapolis Public School system graduate, which ranks the city the 6th worst out of the nation's 50 largest cities. Besides public schools, the city is home to more than twenty private schools and academies and about twenty additional charter schools.
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          Minneapolis' collegiate scene is dominated by the main campus of the University of Minnesota where more than 50,000 undergraduate, graduate, and professional students attend twenty colleges, schools, and institutes. The graduate school programs ranked highest in 2007 were counseling and personnel services, chemical engineering, psychology, macroeconomics, applied mathematics and non-profit management. A Big Ten school and home of the Golden Gophers, the U of M is the fourth largest campus in the U.S. in terms of enrollment.


          Minneapolis Community and Technical College, the private Dunwoody College of Technology, Minnesota School of Business & Globe University and Art Institutes International Minnesota provide career training. Augsburg College, Minneapolis College of Art and Design, and North Central University are private four-year colleges. Capella University, Minnesota School of Professional Psychology, and Walden University are headquartered in Minneapolis and some others including the public four-year Metropolitan State University and the private four-year University of St. Thomas have campuses there.


          The Minneapolis Public Library system operates the city's public libraries. It faced a severe budget shortfall for 2007, and has been forced to close three of its neighbourhood libraries. A merger with Hennepin County Library is proposed but not funded. The new downtown Central Library designed by Csar Pelli opened in 2006. Ten special collections hold over 25,000 books and resources for researchers, including the Minneapolis Collection and the Minneapolis Photo Collection. At recent count 1,696,453 items in the system are used annually and the library answers over 500,000 research and fact-finding questions each year.


          


          Transportation
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          Half of Minneapolis-Saint Paul residents work in the city where they live. Most residents drive cars but 60% of the 160,000 people working downtown commute by means other than a single person per auto. Alternative transportation is encouraged. The Metropolitan Council's Metro Transit, which operates the light rail system and most of the city's buses, provides free travel vouchers through the Guaranteed Ride Home program to allay fears that commuters might otherwise be occasionally stranded if, for example, they work late hours. The Hiawatha Line LRT serves 34,000 riders daily and connects the Minneapolis-St. Paul International airport and Mall of America to downtown. Most of the line runs at surface level, although parts of the line run on elevated tracks (including the Franklin Ave. and Lake St./Midtown stations) and approximately 2miles (3.2km) of the line runs underground, including the Lindbergh terminal subway station at the airport. The planned Central Corridor LRT will connect downtown with the University of Minnesota and downtown St. Paul via University Avenue. Expected completion is in 2014.


          Sevenmiles (11km) of enclosed pedestrian bridges called skyways link eighty city blocks downtown. Second floor restaurants and retailers connected to these passageways are open on weekdays.


          The taxicab ordinance requires 10% wheelchair accessibility by 2009 and some use of alternative fuel or fuel efficient vehicles. Starting in 2011 the city's limit of 343 taxis will be lifted.
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          Ten thousand cyclists use the bike lanes in the city each day, and many ride in the winter. The Public Works Department expanded the bicycle trail system from the Grand Rounds to 56miles (90km) of off-street commuter trails including the Midtown Greenway, the Light Rail Trail, Kenilworth Trail, Cedar Lake Trail and the West River Parkway Trail along the Mississippi. Minneapolis also has 34miles (54km) of dedicated bike lanes on city streets and encourages cycling by equipping transit buses with bike racks and by providing online bicycle maps. Many of these trails and bridges, such as the Stone Arch Bridge, were former railroad lines that have now been converted for bicycles and pedestrians. In 2007 citing the city's bicycle lanes, buses and LRT, Forbes identified Minneapolis the world's fifth cleanest city.


          Minneapolis-Saint Paul International Airport (MSP) sits on 3,400acres (1,400ha) southeast of the city between Minnesota State Highway 5, Interstate 494, Minnesota State Highway 77, and Minnesota State Highway 62. The airport serves three international, twelve domestic, seven charter and four regional carriers and is a hub and home base for Northwest Airlines, Mesaba Airlines, and Sun Country Airlines.


          Amtrak's Empire Builder between Chicago and Seattle stops once daily in each direction at nearby Midway Station in St. Paul. Expected to open in 2009, a commuter rail line, the Northstar Corridor between downtown and Big Lake, Minnesota has been funded. It will utilize existing railroad tracks and will serve a projected 5,000 daily commuters.


          Religion and charity
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          The Dakota people, the original inhabitants of the area where Minneapolis now stands, believed in the Great Spirit and were surprised that not all European settlers were religious. Over fifty denominations and religions and some well known churches have since been established in Minneapolis. Those who arrived from New England were for the most part Christian Protestants, Quakers, and Universalists. The oldest continuously used church in the city, Our Lady of Lourdes Catholic Church in the Nicollet Island/East Bank neighbourhood was built in 1856 by Universalists and soon afterward was acquired by a French Catholic congregation. Formed in 1878 as Shaarai Tov, in 1902 the first Jewish congregation in Minneapolis built the synagogue in East Isles known since 1920 as Temple Israel. St. Mary's Orthodox Cathedral was founded in 1887, opened a missionary school in 1897 and in 1905 created the first Russian Orthodox seminary in the U.S. The first basilica in the U.S., the Roman Catholic Basilica of Saint Mary near Loring Park was named by Pope Pius XI.
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          The Billy Graham Evangelistic Association, Decision magazine, and World Wide Pictures film and television distribution were headquartered in Minneapolis for about forty of the years between the late 1940s into the 2000s. Jim Bakker and Tammy Faye met while attending the Pentecostal North Central University and began a television ministry that by the 1980s reached 13.5 million households. Today, Mount Olivet Lutheran Church in southwest Minneapolis has 6,000 active members and is the world's largest Lutheran congregation. Christ Church Lutheran in the Longfellow neighbourhood is among the finest work by architect Eliel Saarinen. The congregation later added an education building designed by his son Eero Saarinen.


          Philanthropy and charitable giving are part of the community. More than 40% of adults in Minneapolis-St. Paul give time to volunteer work, the highest percent in the U.S. Catholic Charities is one of the largest providers of social services locally. The American Refugee Committee helps one million refugees and displaced persons in ten countries in Africa, the Balkans and Asia each year. Although no Minneapolis businesses are top corporate citizens, Business Ethics was based in Minneapolis and was the predecessor of CRO magazine for corporate responsibility officers. The oldest foundation in Minnesota, the Minneapolis Foundation invests and administers over nine hundred charitable funds and connects donors to nonprofit organizations. The metropolitan area gives 13% of its total charitable donations to the arts and culture. The majority of the estimated $1 billion recent expansion of arts facilities was contributed privately.


          


          Health and utilities
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          Minneapolis has five hospitals, three ranked among America's best by U.S. News & World ReportAbbott Northwestern Hospital (part of Allina), Hennepin County Medical Centre (HCMC) and the University of Minnesota Medical Centre. All three were founded under other names during the 1800s and early 1900s. The Britton Centre for Physical Medicine and Rehabilitation and Children's Hospitals and Clinics also serve the city. The Mayo Clinic in Rochester, Minnesota is a 75-minute drive away.


          Cardiac surgery was developed at the university's Variety Club Hospital, where by 1957, more than two hundred patients had survived open-heart operations, many of them children. Working with surgeon C. Walton Lillehei, Medtronic began to build portable and implantable cardiac pacemakers about this time.
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          HCMC opened in 1887 as City Hospital and was also known as General Hospital. A public teaching hospital and Level I trauma centre, the HCMC safety net sees 350,000 patient visits and 95,000 emergency room visits each year and in 2006 provided about 18% of the uncompensated care given in Minnesota.


          Utility providers are regulated monopolies: Xcel Energy supplies electricity, CenterPoint Energy supplies gas, Qwest is the landline telephone provider, and Comcast is the cable service. In 2007 city-wide wireless internet coverage began, provided for 10 years by US Internet of Minnetonka to residents for about $20 per month and to businesses for $30. Minneapolis is one of the first cities to implement city-wide, public Wi-Fi, and as of July, 2008, much of the city was covered, although spots lacking coveage persisted on the East- and West-Central sections of the city. The city treats and distributes water and requires payment of a monthly solid waste fee for trash removal, recycling, and drop off for large items. Residents who recycle receive a credit. Hazardous waste is handled by Hennepin County drop off sites. After each significant snowfall, called a snow emergency, the Minneapolis Public Works Street Division plows over one thousand miles (1609km) of streets and four hundred miles (643.7km) of alleyscounting both sides, the distance between Minneapolis and Seattle and back. Ordinances govern parking on the plowing routes during these emergencies as well as snow shoveling throughout the city.


          


          Sister cities


          Citizens maintain international connections with eight sister cities:
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          And informal connections with:
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              	Demonym

              	Minnesotan
            


            
              	Capital

              	Saint Paul
            


            
              	Largest city

              	Minneapolis
            


            
              	Largest metro area

              	Minneapolis-Saint Paul
            


            
              	Area

              	Ranked 12th in the US
            


            
              	- Total

              	87,014sqmi

              (225,365 km)
            


            
              	- Width

              	250miles(400 km)
            


            
              	- Length

              	400miles(645 km)
            


            
              	-% water

              	8.4
            


            
              	- Latitude

              	43 30 N to 49 23 N
            


            
              	- Longitude

              	89 29 W to 97 14 W
            


            
              	Population

              	Ranked 21st in the US
            


            
              	- Total

              	4,919,479
            


            
              	- Density

              	61.80/sqmi

              23.86/km (31st in the US)
            


            
              	- Median income

              	$55,914 (5th)
            


            
              	Elevation

              	
            


            
              	- Highest point

              	Eagle Mountain

              2,301ft (701 m)
            


            
              	- Mean

              	1,198ft (365 m)
            


            
              	- Lowest point

              	Lake Superior

              602ft (183 m)
            


            
              	Admission to Union

              	May 11, 1858 (32nd)
            


            
              	Governor

              	Tim Pawlenty ( R)
            


            
              	Lieutenant Governor

              	Carol Molnau (R)
            


            
              	U.S. Senators

              	Norm Coleman ( R)

              Amy Klobuchar ( DFL)
            


            
              	Congressional Delegation

              	List
            


            
              	Time zone

              	Central: UTC-6/ -5
            


            
              	Abbreviations

              	MN US-MN
            


            
              	Website

              	www.state.mn.us
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          Minnesota ( Pronunciation: /ˌmɪnɨˈsoʊtə/) is a state located in the Midwestern region of the United States. The 12th-largest state by area in the U.S., it is the 21st most populous, with just over five million residents. Minnesota was carved out of the eastern half of the Minnesota Territory and admitted to the Union as the 32nd state on May 11, 1858. The state is known as the "Land of 10,000 Lakes"; those lakes and the other waters for which the state is named, together with state and national forests and parks, offer residents and tourists a variety of outdoor recreational opportunities.


          Nearly 60% of Minnesota's residents live in the Minneapolis-Saint Paul metropolitan area known as the Twin Cities, the centre of transportation, business, and industry, and home to an internationally known arts community. The remainder of the state, often referred to as " Greater Minnesota" or "Outstate Minnesota", consists of western prairies now given over to intensive agriculture; eastern deciduous forests, also heavily farmed and settled; and the less populated northern boreal forest. The state's image of being populated by whites of Nordic and German descent has some truth, but diversity is increasing; substantial influxes of African, Asian, and Latin American immigrants have joined the descendants of European immigrants and of the original Native American inhabitants.


          The state is known for its moderate-to- progressive politics and social policies, its civic involvement, and high voter turnout. It ranks among the healthiest states by a number of measures, and has one of the most highly educated and literate populations.


          


          Etymology


          The word Minnesota comes from the Dakota language name for the Minnesota River: Mnisota. The root Mni (also spelled mini or minne) means, "water". Mnisota can be translated as sky-tinted water or somewhat clouded water. Native Americans demonstrated the name to early settlers by dropping milk into water and calling it mnisota. Many locations in the state have similar names, such as Minnehaha Falls ("waterfall"), Minneiska ("white water"), Minnetonka ("big water"), Minnetrista ("crooked water"), and Minneapolis, which is a combination of mni and polis, the Greek word for "city."


          


          Geography


          
            [image: Minnesota, showing roads and major bodies of water]

            
              Minnesota, showing roads and major bodies of water
            

          


          Minnesota is the northernmost state outside of Alaska; its isolated Northwest Angle in Lake of the Woods is the only part of the 48 contiguous states lying north of the 49th Parallel. Minnesota is in the U.S. region known as the Upper Midwest. The state shares a Lake Superior water border with Michigan and Wisconsin on the northeast; the remainder of the eastern border is with Wisconsin. Iowa is to the south, North Dakota and South Dakota are west, and the Canadian provinces of Ontario and Manitoba are north. With 87,014square miles (225,365km), or approximately 2.25% of the United States, Minnesota is the 12th largest state.


          


          Geology and terrain
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          Minnesota contains some of the oldest rocks found on earth, gneisses some 3.6 billion years old, or 80% as old as the planet. About 2.7 billion years ago, basaltic lava poured out of cracks in the floor of the primordial ocean; the remains of this volcanic rock formed the Canadian Shield in northeast Minnesota. The roots of these volcanic mountains and the action of Precambrian seas formed the Iron Range of northern Minnesota. Following a period of volcanism 1.1 billion years ago, Minnesota's geological activity has been more subdued, with no volcanism or mountain formation, but with repeated incursions of the sea which left behind multiple strata of sedimentary rock.


          In more recent times, massive ice sheets at least one kilometer thick ravaged the landscape of the state and sculpted its current terrain. The Wisconsin glaciation left 12,000 years ago. These glaciers covered all of Minnesota except the far southeast, an area characterized by steep hills and streams that cut into the bedrock. This area is known as the Driftless Zone for its absence of glacial drift. Much of the remainder of the state outside of the northeast has 50feet (15m) or more of glacial till left behind as the last glaciers retreated. 13,000 years ago gigantic Lake Agassiz formed in the northwest; the lake's outflow, the glacial River Warren, carved the valley of the Minnesota River, and its bottom created the fertile lands of the Red River valley. Minnesota is geologically quiet today; it experiences earthquakes infrequently, and most of them are minor.
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          The state's high point is Eagle Mountain at 2,301feet (701m), which is only 13miles (20.9km) away from the low of 602feet (183m) at the shore of Lake Superior. Notwithstanding dramatic local differences in elevation, much of the state is a gently rolling peneplain.


          Two continental divides meet in the northeastern part of Minnesota in rural Hibbing, forming a triple watershed. Precipitation can follow the Mississippi River south to the Gulf of Mexico, the St. Lawrence Seaway east to the Atlantic Ocean, or the Hudson Bay watershed to the Arctic Ocean.


          The state's nickname, The Land of 10,000 Lakes, is no exaggeration; there are 11,842 lakes over 10 acres (.04 km) in size. The Minnesota portion of Lake Superior is the largest at 962,700acres (3,896km) and deepest (at 1,290ft (390m)) body of water in the state. Minnesota has 6,564 natural rivers and streams that cumulatively flow for 69,000miles (111,000km). The Mississippi River begins its journey from its headwaters at Lake Itasca and crosses the Iowa border 680miles (1,094km) downstream. It is joined by the Minnesota River at Fort Snelling, by the St. Croix River near Hastings, by the Chippewa River at Wabasha, and by many smaller streams. The Red River, in the bed of glacial Lake Agassiz, drains the northwest part of the state northward toward Canada's Hudson Bay. Approximately 10.6million acres (42,900km) of wetlands are contained within Minnesota's borders, the most of any state except Alaska.


          


          Flora and fauna
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          Minnesota has four ecological provinces: Prairie Parkland in the southwestern and western parts of the state, the Eastern Broadleaf Forest ( Big Woods) in the southeast, extending in a narrowing strip to the northwestern part of the state, where it transitions into Tallgrass Aspen Parklands, and the northern Laurentian Mixed Forest, a transitional forest between the northern boreal forest and broadleaf forests to the south. These northern forests are a vast wilderness of pine and spruce trees mixed with patchy stands of birch and poplar. Much of Minnesota's northern forest has been logged, leaving only a few patches of old growth forest today in areas such as in the Chippewa National Forest and the Superior National Forest where the Boundary Waters Canoe Area Wilderness has some 400,000 acres (1,600 km) of unlogged land. Although logging continues, regrowth keeps about one third of the state forested. Nearly all of Minnesota's prairies and oak savannas have been destroyed or fragmented because of farming, grazing, logging, and suburban development.


          While loss of habitat has affected native animals such as the pine marten, elk, and bison, others like whitetail deer and bobcat thrive. The state has the nation's largest population of timber wolves outside Alaska, and supports healthy populations of black bear and moose. Located on the Mississippi Flyway, Minnesota hosts migratory waterfowl such as geese and ducks, and game birds such as grouse, pheasants, and turkeys. It is home to birds of prey including the bald eagle, red-tailed hawk, and snowy owl. The lakes teem with the sport fish such as walleye, bass, muskellunge, and northern pike, and streams in the southeast are populated by brook, brown, and rainbow trout.


          


          Climate
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          Minnesota endures temperature extremes characteristic of its continental climate; with cold winters and hot summers, the record high and low span 174 degrees Fahrenheit (96.6C). Meteorological events include rain, snow, blizzards, thunderstorms, hail, derechos, tornadoes, and high-velocity straight-line winds. The growing season varies from 90 days per year in the Iron Range to 160 days in southeast Minnesota near the Mississippi River, and mean average temperatures range from 36F (2C) to 49F (9C). Average summer dew points range from about 58F (14.4C) in the south to about 48F (8.9C) in the north. Depending on location, average annual precipitation ranges from 19in (48.3cm) to 35in (88.9cm), and droughts occur every 10 to 50 years.


          


          Protected lands
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          Minnesota's first state park, Itasca State Park, was established in 1891, and is the source of the Mississippi River. Today Minnesota has 72 state parks and recreation areas, 58 state forests covering about four million acres (16,000km), and numerous state wildlife preserves, all managed by the Minnesota Department of Natural Resources. There are 5.5million acres (22,000km) in the Chippewa and Superior National Forests. The Superior National Forest in the northeast contains the Boundary Waters Canoe Area Wilderness, which encompasses over a million acres (4,000km) and a thousand lakes. To its west is Voyageurs National Park. The Mississippi National River and Recreation Area (MNRRA), is a 72miles (116km) long corridor along the Mississippi River through the Minneapolis-St. Paul Metropolitan Area connecting a variety of sites of historic, cultural, and geologic interest.


          


          History
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          Before European settlement, Minnesota was populated by the Anishinaabe, the Dakota, and other Native Americans. The first Europeans were French fur traders that arrived in the 1600s. Late that century, the Ojibwe Indians migrated westward to Minnesota, causing tensions with the Sioux. Explorers such as Daniel Greysolon, Sieur du Lhut, Father Louis Hennepin, Jonathan Carver, Henry Schoolcraft, and Joseph Nicollet, among others, mapped out the state.


          The portion of the state east of the Mississippi River became a part of the United States at the end of the American Revolutionary War, when the Second Treaty of Paris was signed. Land west of the Mississippi River was acquired with the Louisiana Purchase, although a portion of the Red River Valley was disputed until the Treaty of 1818. In 1805, Zebulon Pike bargained with Native Americans to acquire land at the confluence of the Minnesota and Mississippi rivers. The construction of Fort Snelling followed between 1819 and 1825. Its soldiers built a grist mill and a sawmill at Saint Anthony Falls, the first of the water-powered industries around which the city of Minneapolis later grew. Meanwhile, squatters, government officials, and tourists had settled near the fort. In 1839, the Army forced them to move downriver, and they settled in the area that became St. Paul. Minnesota Territory was formed on March 3, 1849. Thousands of people had come to build farms and cut timber, and Minnesota became the 32nd U.S. state on May 11, 1858.
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          Treaties between whites and the Dakota and Ojibwe gradually forced the natives off their lands and onto smaller reservations. As conditions deteriorated for the Dakota, tensions rose, leading to the Dakota War of 1862. The result of the six-week war was the execution of 38 Dakotathe largest mass execution in United States historyand the exile of most of the rest of the Dakota to the Crow Creek Reservation in Nebraska.



          Logging and farming were mainstays of Minnesota's early economy. The sawmills at Saint Anthony Falls, and logging centers like Marine on St. Croix, Stillwater, and Winona, processed high volumes of lumber. These cities were situated on rivers that were ideal for transportation. Later, Saint Anthony Falls was tapped to provide power for flour mills. Innovations by Minneapolis millers led to the production of Minnesota "patent" flour, which commanded almost double the price of "bakers" or "clear" flour, which it replaced. By 1900, Minnesota mills, led by Pillsbury and the Washburn-Crosby Company (a forerunner of General Mills), were grinding 14.1% of the nation's grain.


          The state's iron-mining industry was established with the discovery of iron in the Vermilion Range and the Mesabi Range in the 1880s, and in the Cuyuna Range in the early 1900s. The ore was shipped by rail to Duluth and Two Harbors, then loaded onto ships and transported eastward over the Great Lakes.


          Industrial development and the rise of manufacturing caused the population to shift gradually from rural areas to cities during the early 1900s. Nevertheless, farming remained prevalent. Minnesota's economy was hard-hit by the Great Depression, resulting in lower prices for farmers, layoffs among iron miners, and labor unrest. Compounding the adversity, western Minnesota and the Dakotas were hit by drought from 1931 to 1935. New Deal programs provided some economic turnaround. The Civilian Conservation Corps and other programs around the state established some jobs for Indians on their reservations, and the Indian Reorganization Act of 1934 provided the tribes with a mechanism of self-government. This provided natives a greater voice within the state, and promoted more respect for tribal customs because religious ceremonies and native languages were no longer suppressed.


          After World War II, industrial development quickened. New technology increased farm productivity through automation of feedlots for hogs and cattle, machine milking at dairy farms, and raising chickens in large buildings. Planting became more specialized with hybridization of corn and wheat, and the use of farm machinery such as tractors and combines became the norm. University of Minnesota professor Norman Borlaug contributed to these developments as part of the Green Revolution. Suburban development accelerated due to increased postwar housing demand and convenient transportation. Increased mobility, in turn, enabled more specialized jobs.


          Minnesota became a centre of technology after the war. Engineering Research Associates was formed in 1946 to develop computers for the United States Navy. It later merged with Remington Rand, and then became Sperry Rand. William Norris left Sperry in 1957 to form Control Data Corporation (CDC). Cray Research was formed when Seymour Cray left CDC to form his own company. Medical device maker Medtronic also started business in the Twin Cities in 1949.


          On August 1, 2007, Minnesota had the international spotlight cast on it when the I-35W bridge spanning the Mississippi river collapsed, killing 13.


          


          Cities and towns
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          Saint Paul, located in east-central Minnesota along the banks of the Mississippi River, has been Minnesota's capital city since 1849, first as capital of the Territory of Minnesota, and then as state capital since 1858.


          Saint Paul is adjacent to Minnesota's most populous city, Minneapolis; they and their suburbs are known collectively as the Twin Cities metropolitan area, the 13th largest metropolitan area in the United States and home to about 60% of the state's population (as of April 2005). The remainder of the state is known as " Greater Minnesota" or "Outstate Minnesota".


          Minnesota has 17 cities with populations above fifty thousand (based on 2005 estimates). In descending order they are Minneapolis, Saint Paul, Rochester, Duluth, Bloomington, Plymouth, Brooklyn Park, Eagan, Coon Rapids, St. Cloud, Burnsville, Eden Prairie, Maple Grove, Woodbury, Blaine, Lakeville, and Minnetonka.. Of these listed, only Rochester, Duluth, and St. Cloud are outside the Twin Cities metropolitan area.


          Minnesota has only 3 cities that have a population over 100,000. In descending order they are Minneapolis, Saint Paul, and Rochester. Of those listed only Rochester is located outside of the Twin Cities metropolitan area.


          Minnesota's population continues to grow, primarily in the urban centers. The populations of metropolitan Sherburne and Scott Counties doubled between 1980 and 2000, while 40 of the state's 87 counties lost residents over the same decades.


          


          Demographics
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          Population


          From fewer than 6,100 people in 1850, Minnesota's population grew to over 1.75million by 1900. Each of the next six decades saw a 15% rise in population, reaching 3.41million in 1960. Growth then slowed, rising 11% to 3.8million in 1970, and an average of 9% over the next three decades to 4.91million in the 2000 census. As of July 1, 2007, the state's population was estimated at 5,197,621 by the U.S. Census Bureau. The rate of population change, and age and gender distributions, approximate the national average. Minnesota's growing minority groups, however, still form a significantly smaller proportion of the population than in the nation as a whole. The centre of population of Minnesota is located in Hennepin County, in the city of Rogers.


          


          Race and ancestry


          Over 75% of Minnesota's residents are of Western European descent, with the largest reported ancestries being German (38%), Norwegian (17%), Irish (12%), and Swedish (10%). As of 2006, 6.6% of residents were foreign-born, compared to 12.5% for the nation. The state has had the reputation of being relatively homogeneous, but that is changing. The Hispanic population of Minnesota is increasing rapidly, and recent immigrants have come from all over the world, including Hmong, Somalis, Vietnamese, Indians and emigrants from the former Soviet bloc.
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          The state's racial composition in 2006 was:


          
            	87.3% White (non-Hispanic);


            	4.4% Black (non-Hispanic);


            	3.8% Hispanic, a category that includes people of many races;


            	3.4% Asian/Pacific Islander;


            	1% Native American/Alaskan Native;


            	1.6% mixed race;


            	1.6% other races.

          


          


          Religion


          Although Christianity dominates the religious persuasion of residents, there is a long history of non-Christian faith. German-Jewish pioneers formed Saint Paul's first synagogue in 1856, and there are now appreciable numbers of adherents to Islam, Buddhism, and other traditions. But Protestantism is adhered to by the majority of Minnesotans, and Roman Catholics are the largest single denomination. A 2008 survey by the Pew Forum on Religion and Public Life showed that 32% of Minnesotans were affiliated with Protestant traditions, 21% with Evangelical Protestants, 28% with Roman Catholic, 1% each with Jewish, Islamic, Buddhist, and Black Protestant traditions, smaller amounts for other faiths, and 13% unaffiliated. This is broadly consistent with the results of the 2001 American Religious Identification Survey, which also gives detail on percentages of many individual denominations.


          


          Economy


          Once primarily a producer of raw materials, Minnesota's economy has transformed in the last 200 years to emphasize finished products and services. Perhaps the most significant characteristic of the economy is its diversity; the relative outputs of its business sectors closely match the United States as a whole. The economy of Minnesota had a gross domestic product of $234 billion in 2005. Thirty-six of the United States' top 1,000 publicly traded companies (by revenue in 2006) are headquartered in Minnesota, including Target, UnitedHealth Group, 3M, Medtronic, General Mills, U.S. Bancorp, and Best Buy. The second-largest privately owned U.S. company, Cargill, is headquartered in Wayzata. Minnesota's state budget is currently facing a $935 million deficit.


          The per capita income in 2005 was $37,290, the tenth-highest in the nation. The three-year median household income from 2002-2004 was $55,914, ranking fifth in the U.S. and first among the 36 states not on the Atlantic coast. White families earned more income than the national average but among the population under age 18, more than 20% of Asians and Hispanics, more than 40% of African Americans and more than 40% of Native American girls in Minnesota lived in poverty.


          


          Industry and commerce
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          Minnesota's earliest industries were fur trading and agriculture; the city of Minneapolis grew around the flour mills powered by St. Anthony Falls. Although less than 1% of the population is employed in the agricultural sector, it remains a major part of the state's economy, ranking 6th in the nation in the value of products sold. The state is the U.S.'s largest producer of sugar beets, sweet corn, and green peas for processing, and farm-raised turkeys. Forestry remains strong, including logging, pulpwood processing and paper production, and forest products manufacturing. Minnesota was famous for its soft-ore mines, which produced a significant portion of the world's iron ore for over a century. Although the high-grade ore is now depleted, taconite mining continues, using processes developed locally to save the industry. In 2004, the state produced 75% of the country's usable iron ore. The mining boom created the port of Duluth which continues to be important for shipping ore, coal, and agricultural products. The manufacturing sector now includes technology and biomedical firms in addition to the older food processors and heavy industry. The nation's first indoor shopping mall was Edina's Southdale Centre and its largest is Bloomington's Mall of America.


          Minnesota is one of 42 U.S. states with its own lottery; its games include Powerball, Hot Lotto (both multi-state), and Gopher 5.


          


          Energy use and production


          The state produces ethanol fuel and is the first to mandate its use, a 10% mix ( E10) since 1997, and a 20% mix (E20) in 2013. There are more than 310 service stations supplying E85 fuel. A 2% biodiesel blend has been required in diesel fuel since 2005. As of December 2006 the state was the country's fourth-largest producer of wind power, with 895 megawatts installed and another 200megawatts planned, much of it on the windy Buffalo Ridge in the southwest part of the state.


          


          State taxes


          Minnesota has a slightly progressive income tax structure; the three brackets of state income tax rates are 5.35%, 7.05% and 7.85%. Minnesota is ranked as the 6th highest in the nation for per capita total state taxes. The sales tax in Minnesota is 6.5%, but there is no sales tax on clothing, prescription medications, some services, or food items for home consumption. The state legislature may allow municipalities to institute local sales taxes and special local taxes, such as the 0.5% supplemental sales tax in Minneapolis. Excise taxes are levied on alcohol, tobacco, and motor fuel. The state imposes a use tax on items purchased elsewhere but used within Minnesota. Owners of real property in Minnesota pay property tax to their county, municipality, school district, and special taxing districts.



          


          Culture


          


          Fine and performing arts
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          Minnesota's major fine art museums include the Weisman Art Museum, the Walker Art Centre, and the Minneapolis Institute of Arts. The Saint Paul Chamber Orchestra and the Minnesota Orchestra are full-time professional musical ensembles that perform concerts and offer educational programs to the community. Attendance at theatrical, musical, and comedy events in the area is strong, which may be attributed to the cold winters, the large population of post-secondary students, and a generally vibrant economy. The Guthrie Theatre moved into a new building in 2006, boasting three stages and overlooking the Mississippi River. In the U.S., the Twin Cities' number of theatre seats per capita ranks behind only New York City; with some 2.3million theatre tickets sold annually. The Minnesota Fringe Festival is an annual celebration of theatre, dance, improvisation, puppetry, kids' shows, visual art, and musicals. The summer festival consists of over 800 performances over 11days in Minneapolis, and is the largest non-juried performing arts festival in the United States. 


          Literature


          The rigors and rewards of pioneer life on the prairie were the subject of Giants in the Earth by Ole Rolvaag and of the Little House series of children's books by Laura Ingalls Wilder. Small-town life was savaged by Sinclair Lewis in the novel Main Street, and more gently and affectionately satirized by Garrison Keillor in his tales of Lake Wobegon. St. Paul native F. Scott Fitzgerald wrote of the social insecurities and aspirations of the young city in stories such as Winter Dreams and The Ice Palace (published in Flappers and Philosophers). Henry Wadsworth Longfellow's famous epic poem The Song of Hiawatha was inspired by Minnesota and many places and bodies of water in the state are named in the poem.


          


          Entertainment
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          Minnesotan musicians of many genres include soul star Prince, harmony singers The Andrews Sisters, rockabilly star Eddie Cochran, folk musician Bob Dylan, garage rock band The Castaways, pop songwriters Jimmy Jam & Terry Lewis, Jonny Lang, and Soul Asylum. Minnesota has also produced cult favorites such as Hsker D and The Replacements.


          Minnesotans have made significant contributions to comedy, theatre, and film. Ole and Lena jokes are best appreciated when delivered in the accent of Scandinavian Americans. Garrison Keillor is known around the country for resurrecting old-style radio comedy with A Prairie Home Companion, which has aired since the 1970s. Local television had the satirical show The Bedtime Nooz in the 1960s, while area natives Lizz Winstead and Craig Kilborn helped create the increasingly influential Daily Show decades later. Actors from the state include Eddie Albert, Seann William Scott, Judy Garland, Jessica Lange, Jessica Biel and Winona Ryder. Joel and Ethan Coen, Terry Gilliam and Mike Todd contributed to the art of film, and others brought the offbeat cult shows Mystery Science Theatre 3000 and Let's Bowl to national cable from the Twin Cities.


          


          Popular culture
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          Stereotypical Minnesotan traits include manners known as " Minnesota nice," Lutheranism, a strong sense of community and shared culture, and a distinctive Upper Midwestern accent sprinkled with Scandinavian-sounding words such as uff da. Potlucks, usually with a variety of hotdish casseroles, are popular at community functions, especially church activities. Minnesota's Scandinavian heritage makes lutefisk a traditional holiday dish. Movies like Fargo, Untamed Heart, Juno, Drop Dead Gorgeous, Grumpy Old Men and Grumpier Old Men, the radio show A Prairie Home Companion and the book How to Talk Minnesotan lampoon (and celebrate) Minnesotan culture, speech and mannerisms.


          The Minnesota State Fair, advertised as The Great Minnesota Get-Together, is an icon of state culture. In a state of 5.1 million people, there were nearly 1.7 million visitors to the fair in 2006. The fair covers the variety of life in Minnesota, including fine art, science, agriculture, food preparation, 4H displays, music, the midway, and corporate merchandising. It is known for its displays of seed art, butter sculptures of dairy princesses, the birthing barn, and dozens of varieties of food on a stick, such as Pronto Pups, cheese curds, and deep fried candy bars. On a smaller scale, these attractions are also offered at the state's many county fairs.


          Other large annual festivals include the Saint Paul Winter Carnival, Minneapolis' Aquatennial and Mill City Music Festival, Moondance Jam in Walker, and Detroit Lakes' 10,000 Lakes Festival and WE Fest.


          


          Health and education


          


          Health
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          The people of Minnesota have a high rate of participation in outdoor activities; the state is ranked first in the percentage of residents who engage in regular exercise. Minnesotans have the nation's lowest premature death rate, third-lowest infant mortality rate, and the second-longest life expectancies. According to the U.S. Census Bureau, 91% of Minnesotans have health insurance, more than in any other state. These and other measures have led one group to rank Minnesota as the second-healthiest state in the nation, and another to rank it fourth.


          On 1 October 2007, Minnesota became the 17th state to enact a statewide smoking ban in restaurants and bars with the enactment of Freedom to Breathe Act of 2007.


          Medical care is provided by a comprehensive network of hospitals and clinics, headed by two institutions with international reputations. The University of Minnesota Medical School is a highly rated teaching institution that has made a number of breakthroughs in treatment, and its research activities contribute significantly to the state's growing biotechnology industry. The Mayo Clinic, a world-renowned medical practice, is based in Rochester. Mayo and the University are partners in the Minnesota Partnership for Biotechnology and Medical Genomics, a state-funded program that conducts research into cancer, Alzheimers disease, heart health, obesity, and other areas.


          


          Education
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          One of the first acts of the Minnesota Legislature when it opened in 1858 was the creation of a normal school at Winona. More recently, the state ranked 13th on the 20062007 Morgan Quitno Smartest State Award, and is first in the percentage of residents with at least a high school diploma. More than 90% of high school seniors graduated in 2006, but about 6% of white, 28% of African American, 30% of Asian American and more than 34% of Hispanic and Native American students dropped out of school. Minnesota students earn the highest average score in the nation on the ACT exam. While Minnesota has chosen not to implement school vouchers, it is home to the first charter school.


          The state supports a network of public universities and colleges, currently 32 institutions in the Minnesota State Colleges and Universities System, and five major campuses of the University of Minnesota. It is also home to more than 20 private colleges and universities, four of which rank among the top 100 liberal arts colleges, according to U.S. News and World Report.


          


          Transportation
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          Transportation in Minnesota is overseen by the Minnesota Department of Transportation. Principal transportation corridors radiate from the Minneapolis-St. Paul metropolitan area and Duluth. The major Interstate highways are I-35, I-90, and I-94, with I-35 and I-94 passing through the Minneapolis-St. Paul metropolitan area, and I-90 going east-west along the southern edge of the state. In 2006, a constitutional amendment was passed that required sales and use taxes on motor vehicles to fund transportation, with at least 40% dedicated to public transit. There are nearly two dozen rail corridors in Minnesota, most of which go through Minneapolis-St. Paul or Duluth. There is water transportation along the Mississippi River system and from the ports of Lake Superior.
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          Minnesota's principal airport is Minneapolis-St. Paul International Airport (MSP), the headquarters and major passenger and freight hub for Northwest Airlines and Sun Country Airlines. Most other domestic carriers serve the airport. Large commercial jet service is provided at Duluth and Rochester, with scheduled commuter service to six smaller cities via Northwest Airlines subsidiary Mesaba Airlines.


          Amtrak's Empire Builder runs through Minnesota, making stops at Midway Station in St. Paul and five other stations. Intercity bus service is provided by Greyhound, Jefferson Lines, and Coach USA. Public transit in Minnesota is currently limited to bus systems in the larger cities and the Hiawatha Line light rail corridor in the Minneapolis-St. Paul area.


          


          Law and government


          As with the federal government of the United States, power in Minnesota is divided into three branches: executive, legislative, and judicial.


          


          Executive


          The executive branch is headed by the governor. The current governor is Tim Pawlenty, a Republican whose first term began January 6, 2003, and who was narrowly re-elected in 2006. The current Lieutenant Governor of Minnesota is Carol Molnau, who was also the head of the Minnesota Department of Transportation until the Senate refused to confirm her appointment in February 2008. The offices of governor and lieutenant governor have four-year terms. The governor has a cabinet consisting of the leaders of various state government agencies, called commissioners. The other elected constitutional offices are secretary of state, attorney general, and state auditor.
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          Legislative


          The Minnesota Legislature is a bicameral body consisting of the Senate and the House of Representatives. The state has 67 districts, each covering about 60,000 people. Each district has one senator and two representatives (each district being divided into A and B sections). Senators serve for four years and representatives for two years. In the November 2006 election, the Democratic-Farmer-Labor Party (DFL) gained 19 house seats, giving them control of the House of Representatives by 8549. The Senate is also controlled by the DFL. In early 2008, the DFL picked up an additional seat in a special election to expand their majority to 4522. The DFL now controls a veto-proof majority in the Senate.


          


          Judicial


          Minnesota's court system has three levels. Most cases start in the district courts, which are courts of general jurisdiction. There are 272 district court judges in ten judicial districts. Appeals from the trial courts and challenges to certain governmental decisions are heard by the Minnesota Court of Appeals, consisting of sixteen judges who typically sit in three-judge panels. The seven-justice Minnesota Supreme Court hears all appeals from the Tax Court, the Worker's Compensation Court, first-degree murder convictions, and discretionary appeals from the Court of Appeals; it also has original jurisdiction over election disputes.


          Two specialized courts within administrative agencies have been established: the Workers' Compensation Court of Appeals, and the Tax Court, which deals with non-criminal tax cases.


          


          Regional


          Below the city and county levels of government found in the United States, Minnesota has other entities that provide governmental oversight and planning. Some actions in the Twin Cities metropolitan area are coordinated by the Metropolitan Council, and many lakes and rivers are overseen by watershed districts and soil and water conservation districts.


          There are seven Anishinaabe reservations and four Dakota communities in Minnesota. These communities are self-governing.


          


          Federal


          Minnesota's two United States senators are Republican Norm Coleman and Democrat Amy Klobuchar. The state has eight congressional districts; they are represented by Tim Walz ( 1st district), John Kline ( 2nd), Jim Ramstad ( 3rd), Betty McCollum ( 4th), Keith Ellison ( 5th), Michele Bachmann ( 6th), Collin Peterson ( 7th), and James Oberstar ( 8th).


          Federal court cases are heard in the United States District Court for the District of Minnesota, which holds court in Minneapolis, St. Paul, Duluth, and Fergus Falls. Appeals are heard by the Eighth Circuit Court of Appeals based in St. Louis, Missouri and St. Paul.


          


          Politics
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          Minnesota is known for a politically active citizenry, and populism has been a longstanding force among the state's political parties. Minnesota has a consistently high voter turnout, due in part to its liberal voter registration laws, with virtually no evidence of voter fraud. In the 2004 U.S. presidential election, 77.2% of eligible Minnesotans votedthe most of any U.S. stateversus the national average of 60.93%. Previously unregistered voters can register on election day at their polls with evidence of residency.


          Hubert Humphrey brought national attention to the state with his address at the 1948 Democratic National Convention. Eugene McCarthy's anti-war stance and popularity in the 1968 New Hampshire Primary likely convinced Lyndon B. Johnson to drop out of the presidential election. Minnesotans have consistently cast their Electoral College votes for Democratic presidential candidates since 1976, longer than any other state. Minnesota is the only state in the nation that did not vote for Ronald Reagan in either of his presidential runs.


          Both the Democratic and Republican parties have major party status in Minnesota, but its state-level "Democratic" party is actually a separate party, officially known as the Minnesota Democratic-Farmer-Labor Party (DFL). Formed out of a 1944 alliance of the Minnesota Democratic and Farmer-Labor parties, the DFL now serves as a de-facto proxy to the federal Democratic Party, and its distinction from the Democratic Party, while still official, is now a functional technicality.


          The state has had active third party movements. The Reform Party, now the Independence Party, was able to elect former mayor of Brooklyn Park and professional wrestler Jesse Ventura to the governorship in 1998. The Independence Party has received enough support to keep major party status. The Green Party, while no longer having major party status, has a large presence in municipal government, notably in Minneapolis and Duluth, where it competes directly with the DFL party for local offices. Official "Major party" status in Minnesota (which grants state funding for elections) is reserved to parties, which receive 5% or more of the state's general vote in the U.S. Presidential election. Status is revised every four years.


          Senator Norm Coleman (R-MN) was elected to the U.S. Senate in 2002, defeating former Vice President and former U.S. Senator Walter Mondale (D-MN), who entered the race as the Democratic candidate after Senator Paul Wellstone died in a plane crash on October 25, 2002. Before his election to the U.S. Senate, Senator Coleman was the mayor of Saint Paul, Minnesota from 1994 to 2002 and served 17 years with the Minnesota Attorney General Office, holding the positions of Chief Prosecutor and Solicitor General of the State of Minnesota. In 1996, after becoming increasingly frustrated with the Democratic Party, Coleman joined the Republican Party, which more closely matched his values. In his 1997 mayoral campaign for re-election as a Republican, Coleman received 59 percent of the vote.


          The state's U.S. Senate seats have generally been split since the early 1990s, and in the 108th and 109th Congresses, Minnesota's congressional delegation was split, with four representatives and one senator from each party. In the 2006 mid-term election, Democrats were elected to all state offices except for governor and lieutenant governor, where Republicans Tim Pawlenty and Carol Molnau narrowly won re-election. The DFL also posted double-digit gains in both houses of the legislature, elected Amy Klobuchar to the U.S. Senate, and increased the party's U.S. House caucus by one. Keith Ellison (DFL) was elected as the first African American U.S. Representative from Minnesota as well as the first Muslim elected to Congress nationwide.


          Sports and recreation


          


          Organized sports
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          Minnesota has professional men's teams in all major sports. The Hubert H. Humphrey Metrodome is home to the Minnesota Vikings of the National Football League, and to the Minnesota Twins of Major League Baseball, winners of the 1987 and 1991 World Series. A new park is currently being constructed on the west side of downtown Minneapolis, which will be the home of the Minnesota Twins once completed. The Minnesota Timberwolves of the National Basketball Association play in the Target Centre. The National Hockey League's Minnesota Wild team reached 300 consecutive sold-out games in St. Paul's Xcel Energy Centre on January 16, 2008.


          Minor league baseball is represented both by major league-sponsored teams and independent teams such as the popular St. Paul Saints.


          Professional women's sports include the Minnesota Lynx of the Women's National Basketball Association, the Minnesota Vixen of the Women's Professional Football League, and the Minnesota Whitecaps of the National Women's Hockey League.


          The Twin Cities campus of the University of Minnesota is a National Collegiate Athletic Association ( NCAA) Division I school, with sports teams competing in either the Big Ten Conference or the Western Collegiate Hockey Association. Four additional schools in the state compete in NCAA Division I ice hockey: the University of Minnesota Duluth, St. Cloud State University, Bemidji State University, and Minnesota State University Mankato. There are ten NCAA Division II colleges represented by the North Central Conference and the Northern Sun Intercollegiate Conference in Minnesota, and sixteen NCAA Division III colleges represented by the Minnesota Intercollegiate Athletic Conference and Upper Midwest Athletic Conference.


          Winter Olympic Games medalists from the state include eleven of the twenty members of the gold medal 1980 ice hockey team (coached by Minnesota native Herb Brooks) and the bronze medalist U.S. men's curling team in the 2006 Winter Olympics. Swimmer Tom Malchow won an Olympic gold medal in the 2000 Summer games and a silver medal in 1996.


          Grandma's Marathon is run every summer along the scenic North Shore of Lake Superior, and the Twin Cities Marathon winds around lakes and the Mississippi River during the peak of the fall colour season.


          


          Outdoor recreation
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          Minnesotans participate in high levels of physical activity, and many of these activities are outdoors. The strong interest of Minnesotans in environmentalism has been attributed to the popularity of these pursuits.


          In the warmer months, these activities often involve water. Weekend and longer trips to family cabins on Minnesota's numerous lakes are a way of life for many residents. Activities include water sports such as water skiing, which originated in the state, boating, canoeing, and fishing. More than 36% of Minnesotans fish, second only to Alaska.


          Fishing does not cease when the lakes freeze; ice fishing has been around since the arrival of early Scandinavian immigrants. Minnesotans have learned to embrace their long, harsh winters in ice sports such as skating, hockey, curling, and broomball, and snow sports such as cross-country skiing, snowshoeing, and snowmobiling.


          State and national forests and the 72 state parks are used year-round for hunting, camping, and hiking. There are almost 20,000miles (32,000km) of snowmobile trails statewide. Minnesota has more miles of bike trails than any other state, and a growing network of hiking trails, including the 235-mile (378km) Superior Hiking Trail in the northeast. Many hiking and bike trails are used for cross-country skiing during the winter.


          


          State symbols
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          Minnesota's state symbols:


          
            	State bird: Common Loon


            	State butterfly: Monarch


            	State drink: Milk


            	State fish: Walleye


            	State flower: Pink and white lady slipper


            	State fruit: Honeycrisp apple


            	State gemstone: Lake Superior agate


            	State grain: Wild rice


            	State motto: L'toile du Nord ("The Star of the North")


            	State muffin: Blueberry


            	State mushroom: Morel


            	State photograph: Grace


            	State song: " Hail! Minnesota"


            	State tree: Red Pine also known as Norway Pine


            	Nicknames:

              
                	"Land of 10,000 Lakes"


                	"North Star State"


                	"Gopher State"


                	"Land of Sky-Blue Waters"


                	"Bread and Butter State"

              

            

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Minnesota"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Minoan civilization


        
          

          The Minoans ( Greek: ί) were a civilization in Crete in the Aegean Sea. Ceramic items created during the Neolithic period in Crete date to 7000 BC and the height of the Minoan culture flourished from approximately 2700 to 1450 BC when their culture was superseded by the Mycenaean culture. The Minoans were one of the civilizations that flourished in and around the Mediterranean during the Bronze Age of Greece. These civilizations had much contact with each other, sometimes making it difficult to judge the extent to which the Minoans influenced, or were influenced by, their neighbors. Based on depictions in Minoan art, Minoan culture is often characterized as a matrilineal society centered on goddess worship.


          The term "Minoan" was coined by the British archaeologist Sir Arthur Evans after the mythic "king" Minos associated with the labyrinth, which Evans identified as the site at Knossos. It is not known whether "Minos" was a personal name or a title. What the Minoans called themselves is unknown, although the Egyptian place name "Keftiu" (*kaftāw) and the Semitic "Kaftor" or " Caphtor" and "Kaptara" in the Mari archives apparently refers to the island of Crete.


          Much later, the Odyssey calls the non-Greek speaking natives of Crete Eteocretans meaning, 'true Cretans'.


          


          Chronology and history


          Rather than give calendar dates for the Minoan period, archaeologists use two systems of relative chronology. The first, created by Evans and modified by later archaeologists, is based on pottery styles. It divides the Minoan period into three main erasEarly Minoan (EM), Middle Minoan (MM), and Late Minoan (LM). These eras are further subdivided, e.g. Early Minoan I, II, III (EMI, EMII, EMIII). Another dating system, proposed by the Greek archaeologist Nicolas Platon, is based on the development of the architectural complexes known as "palaces" at Knossos, Phaistos, Malia, and Kato Zakros, and divides the Minoan period into Prepalatial, Protopalatial, Neopalatial, and Post-palatial periods. The relationship among these systems is given in the accompanying table, with approximate calendar dates drawn from Warren and Hankey (1989).


          All calendar dates given in this article are approximate, and the subject of ongoing debate.


          The Thera eruption occurred during a mature phase of the LM IA period. The calendar date of the volcanic eruption is extremely controversial; see the article on Thera eruption for discussion. It often is identified as a catastrophic natural event for the culture, leading to its rapid collapse, perhaps being related mythically as Atlantis by Classical Greeks.


          


          History


          
            
              	Minoan chronology
            


            
              	3650-3000 BC

              	EMI

              	Prepalatial
            


            
              	2900-2300 BC

              	EMII
            


            
              	2300-2160 BC

              	EMIII
            


            
              	2160-1900 BC

              	MMIA
            


            
              	1900-1800 BC

              	MMIB

              	Protopalatial

              (Old Palace Period)
            


            
              	1800-1700 BC

              	MMII
            


            
              	1700-1640 BC

              	MMIIIA

              	Neopalatial

              (New Palace Period)
            


            
              	1640-1600 BC

              	MMIIIB
            


            
              	1600-1480 BC

              	LMIA
            


            
              	1480-1425 BC

              	LMIB
            


            
              	1425-1390 BC

              	LMII

              	Postpalatial

              (At Knossos, Final Palace Period)
            


            
              	1390-1370 BC

              	LMIIIA1
            


            
              	1370-1340 BC

              	LMIIIA2
            


            
              	1340-1190 BC

              	LMIIIB
            


            
              	1190-1170 BC

              	LMIIIC
            


            
              	1100 BC

              	Subminoan
            

          


          The oldest signs of inhabitants on Crete are ceramic Neolithic remains that date to approximately 7000 BC. See History of Crete for details.


          The beginning of its Bronze Age, around 2600 BC, was a period of great unrest in Crete, and also marks the beginning of Crete as an important centre of civilization.


          At the end of the MMII period (1700 BC) there was a large disturbance in Crete, probably an earthquake, or possibly an invasion from Anatolia. The Palaces at Knossos, Phaistos, Malia, and Kato Zakros were destroyed. But with the start of the Neopalatial period, population increased again, the palaces were rebuilt on a larger scale and new settlements were built all over the island. This period (the seventeenth and sixteenth centuries BC, MM III / Neopalatial) represents the apex of the Minoan civilization. The Thera eruption occurred during LMIA (and LHI).


          On the Greek mainland, LHIIB began during LMIB, showing independence from Minoan influence. At the end of the LMIB period, the Minoan palace culture failed catastrophically. All palaces were destroyed, and only Knossos was immediately restored - although other palaces sprang up later in LMIIIA (like Chania).


          LMIB ware has been found in Egypt under the reigns of Hatshepsut and Tuthmosis III. Either the LMIB/LMII catastrophe occurred after this time, or else it was so bad that the Egyptians then had to import LHIIB instead.


          A short time after the LMIB/LMII catastrophe, around 1420 BC, the island was conquered by the Mycenaeans, who adapted Linear A Minoan script as Linear B for their Mycenaean language, a form of Greek. The first such archive anywhere is in the LMII-era "Room of the Chariot Tablets". Later Cretan archives date to LMIIIA (contemporary with LHIIIA) but no later than that.


          During LMIIIA:1, Amenhotep III at Kom el-Hatan took note of k-f-t-w (Kaftor) as one of the "Secret Lands of the North of Asia". Also mentioned are Cretan cities such as i-'m-n-y-s3/i-m-ni-s3 (Amnisos), b3-y-s3-?-y (Phaistos), k3-t-w-n3-y (Kydonia) and k3-in-yw-s (Knossos) and some toponyms reconstructed as Cyclades and Greek. If the values of these Egyptian names are accurate, then this pharaoh did not privilege LMIII Knossos above the other states in the region.


          After about a century of partial recovery, most Cretan cities and palaces went into decline in the thirteenth century BC (LHIIIB; we should not speak of an independent "LMIIIB").


          Knossos remained an administrative centre until 1200 BC; the last of the Minoan sites was the defensive mountain site of Karfi.


          


          Geography
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          Crete is a mountainous island with natural harbors. There are signs of earthquake damage at Minoan sites.


          Homer recorded a tradition that Crete had ninety cities. The site at Knossos was the most important one. Archeologists have found palaces in Phaistos and Malia as well. The island was probably divided into four political units, the north being governed from Knossos, the south from Phaistos, the central eastern part from Malia, and the eastern tip from Kato Zakros. Smaller palaces have been found in other places.


          Some of the major Minoan archaeological sites are:


          
            	Palaces

              
                	Knossos - the largest Bronze Age archaeological site on Crete; was purchased for excavations by Evans on March 16, 1900.


                	Phaistos


                	Malia


                	Kato Zakros


                	Galatas

              

            


            	Agia Triada


            	Gournia - town


            	Pyrgos


            	Vasiliki


            	Fournu Korfi


            	Pseira - island town with ritual sites


            	Mount Juktas - the greatest of the Minoan peak sanctuaries


            	Arkalochori


            	Karfi - last of the Minoan sites

          


          


          Society and culture
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          The Minoans were primarily a mercantile people engaged in overseas trade. Their culture, from ca 1700 BC onward, shows a high degree of organization.


          Many historians and archaeologists believe that the Minoans were involved in the Bronze Age's important tin trade: tin, alloyed with copper apparently from Cyprus, was used to make bronze. The decline of Minoan civilization and the decline in use of bronze tools in favour of superior iron ones seem to be correlated.


          The Minoan trade in saffron, which originated in the Aegean basin as a natural chromosome mutation, has left fewer material remains: a fresco of saffron-gatherers at Santorini is well-known. This inherited trade pre-dated Minoan civilization: a sense of its rewards may be gained by comparing its value to frankincense, or later, to pepper. Archaeologists tend to emphasize the more durable items of trade: ceramics, copper, and tin, and dramatic luxury finds of gold and silver.


          Objects of Minoan manufacture suggest there was a network of trade with mainland Greece (notably Mycenae), Cyprus, Syria, Anatolia, Egypt, Mesopotamia, and westward as far as the coast of Spain.
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          Minoan men wore loincloths and kilts. Women wore robes that were open to the navel, leaving their breasts exposed, and had short sleeves and layered flounced skirts. Women also had the option of wearing a strapless fitted bodice, the first fitted garments known in history. The patterns on clothes emphasized symmetrical geometric designs.


          The statues of priestesses in Minoan culture and frescoes showing men and women participating in the same sports such as bull-leaping, lead some archaeologists to believe that men and women held equal social status. Inheritance is thought to have been matrilineal. Minoan religion was goddess worship and women are represented as those officiating at religious ceremonies. The frescos include many depictions of people, with the genders distinguished by colour: the men's skin is reddish-brown, the women's white.


          


          Language and writing
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          Knowledge of the spoken and written language of the Minoans is scant, despite the number of records found. Sometimes the Minoan language is referred to as Eteocretan, but this presents confusion between the language written in Linear A scripts and the language written in a Euboean-derived alphabet only after the Greek Dark Ages. While Eteocretan language is suspected to be a descendant of Minoan, there is no substantial evidence for this. It also is unknown whether the language written in Cretan hieroglyphs is Minoan. It is undeciphered and its phonetic values are unknown.


          Approximately 3,000 tablets bearing writing have been discovered so far, many apparently being inventories of goods or resources and others inscriptions on religious objects associated with cult. Because most of these inscriptions are concise economic records rather than dedicatory inscriptions, the translation of Minoan remains a challenge. The hieroglyphs came into use from MMI and were in parallel use with the emerging Linear A from the eighteenth century BC (MM II) and disappeared at some point during the seventeenth century BC (MM III).


          In the Mycenean period, Linear A was replaced by Linear B, recording a very archaic version of the Greek language. Linear B was successfully deciphered by Michael Ventris in the 1950s, but the earlier scripts remain a mystery. Unless Eteocretan truly is its descendant, it is perhaps during the Greek Dark Ages, a time of economic and socio-political collapse, that the Minoan language became extinct.


          


          Art
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          The great collection of Minoan art is in the museum at Heraklion, near Knossos on the north shore of Crete. Minoan art, with other remains of material culture, especially the sequence of ceramic styles, has allowed archaeologists to define the three phases of Minoan culture (EM, MM, LM) discussed above.


          Since wood and textiles have vanished through decomposition, the most important surviving examples of Minoan art are Minoan pottery, the palace architecture with its frescos that include landscapes, stone carvings, and intricately carved seal stones.


          In the Early Minoan period ceramics were characterised by linear patterns of spirals, triangles, curved lines, crosses, fishbone motifs, and such. In the Middle Minoan period naturalistic designs such as fish, squid, birds, and lilies were common. In the Late Minoan period, flowers and animals were still the most characteristic, but the variability had increased. The 'palace style' of the region around Knossos is characterised by a strong geometric simplification of naturalistic shapes and monochromatic paintings. Very noteworthy are the similarities between Late Minoan and Mycenaean art.


          


          Religion
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          The Minoans worshiped goddesses. Although there is some evidence of male gods, depictions of Minoan goddesses vastly outnumber depictions of anything that could be considered a Minoan god. While some of these depictions of women are believed to be images of worshipers and priestesses officiating at religious ceremonies, as opposed to the deity herself, there still seem to be several goddesses including a Mother Goddess of fertility, a Mistress of the Animals, a protectress of cities, the household, the harvest, and the underworld, and more. Some have argued that these are all aspects of a single goddess. They are often represented by serpents, birds, poppies, and a somewhat vague shape of an animal upon the head. Some suggest the goddess was linked to the "Earthshaker", a male represented by the bull and the sun, who would die each autumn and be reborn each spring. Though the notorious bull-headed Minotaur is a purely Greek depiction, seals and seal-impressions reveal bird-headed or masked deities.


          Walter Burkert warns:


          
            	"To what extent one can and must differentiate between Minoan and Mycenaean religion is a question which has not yet found a conclusive answer"

          


          and suggests that useful parallels will be found in the relations between Etruscan and Archaic Greek culture and religion, or between Roman and Hellenistic culture. Minoan religion has not been transmitted in its own language, and the uses literate Greeks later made of surviving Cretan mythemes, after centuries of purely oral transmission, have transformed the meager sources: consider the Athenian point-of-view of the Theseus legend. A few Cretan names are preserved in Greek mythology, but there is no way to connect a name with an existing Minoan icon, such as the familiar serpent-goddess. Retrieval of metal and clay votive figures double axes, miniature vessels, models of artifacts, animals, human figureshas identified sites of cult: here were numerous small shrines in Minoan Crete, and mountain peaks and very numerous sacred cavesover 300 have been exploredwere the centers for some cult, but temples as the Greeks developed them were unknown. Within the palace complex, no central rooms devoted to cult have been recognized, other than the centre court where youths of both sexes would practice the bull-leaping ritual. It is notable that there are no Minoan frescoes that depict any deities.


          Minoan sacred symbols include the bull and its horns of consecration, the labrys (double-headed axe), the pillar, the serpent, the sun-disk, and the tree.


          


          Warfare and "The Minoan Peace"
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          It is generally assumed there was little internal armed conflict on Minoan Crete. This condition is known as "Pax Minoica," or "The Minoan Peace." As with much of Minoan Crete, however, it is hard to draw any obvious conclusions from the evidence. One sometimes feels that the civilization is much like a Rorschach inkblot, in that interpretations often reflect more of the interpreter than the civilization itself. However, new excavations keep sustaining interests and documenting the impact around the Aegean


          Many argue that there is little evidence for ancient Minoan fortifications. But as S. Alexiou has pointed out (in Kretologia 8), a number of sites, especially Early and Middle Minoan sites such as Aghia Photia, are built on hilltops or are otherwise fortified. As Lucia Nixon said, "...we may have been over-influenced by the lack of what we might think of as solid fortifications to assess the archaeological evidence properly. As in so many other instances, we may not have been looking for evidence in the right places, and therefore we may not end with a correct assessment of the Minoans and their ability to avoid war." (Changing Views of Minoan Society, in Minoan Society ed L. Nixon).


          Chester Starr points out in "Minoan Flower Lovers" (Hagg-Marinatos eds. Minoan Thalassocracy) that Shang China and the Maya both had unfortified centers and yet still engaged in frontier struggles, so that itself cannot be enough to definitively show the Minoans were a peaceful civilization unparalleled in history.


          In 1998, however, when Minoan archaeologists met in a conference in Belgium to discuss the possibility that the idea of Pax Minoica was outdated, the evidence for Minoan war proved to be scanty.


          Archaeologist Jan Driessen, for example, said the Minoans frequently show weapons in their art, but only in ritual contexts, and that The construction of fortified sites is often assumed to reflect a threat of warfare, but such fortified centers were multifunctional; they were also often the embodiment or material expression of the central places of the territories at the same time as being monuments glorifying an merging leading power (Driessen 1999, p. 16).


          On the other hand, Stella Chryssoulaki's work on the small outposts or 'guard-houses' in the east of the island represent possible elements of a defensive system. Claims that they produced no weapons are erroneous; type A Minoan swords (as found in palaces of Mallia and Zarkos) were the finest in all of the Aegean (See Sanders, AJA 65, 67, Hoeckmann, JRGZM 27, or Rehak and Younger, AJA 102).


          Regarding Minoan weapons, however, archaeologist Keith Branigan notes that 95% of so-called Minoan weapons possessed hafting (hilts, handles) that would have prevented their use as weapons (Branigan, 1999). However more recent experimental testing of accurate replicas has shown this to be incorrect as these weapons were capable of cutting flesh down to the bone (and scoring the bone's surface) without any damage to the weapons themselves. Archaeologist Paul Rehak maintains that Minoan figure-eight shields could not have been used for fighting or even hunting, since they were too cumbersome (Rehak, 1999). And archaeologist Jan Driessen says the Minoans frequently show weapons in their art, but only in ritual contexts (Driessen 1999). Finally, archaeologist Cheryl Floyd concludes that Minoan weapons were merely tools used for mundane tasks such as meat-processing (Floyd, 1999). Although this interpretation must remain highly questionable as there are no parallels of one-meter-long swords and large spearheads being used as culinary devices in the historic or ethnographic record.


          About Minoan warfare in general, Branigan concludes that [T]he quantity of weaponry, the impressive fortifications, and the aggressive looking long-boats all suggested an era of intensified hostilities. But on closer inspection there are grounds for thinking that all three key elements are bound up as much with status statements, display, and fashion as with aggression. Warfare such as there was in the southern Aegean EBA [early Bronze Age] was either personalized and perhaps ritualized (in Crete) or small-scale, intermittent and essentially an economic activity (in the Cyclades and the Argolid/Attica) (1999, p. 92). Archaeologist Krzyszkowska concurs: The stark fact is that for the prehistoric Aegean we have no [sic] direct evidence for war and warfare per se [sic] (Krzyszkowska, 1999).


          Furthermore, no evidence exists for a Minoan army, or for Minoan domination of peoples outside Crete. Few signs of warfare appear in Minoan art. Although a few archaeologists see war scenes in a few pieces of Minoan art, others interpret even these scenes as festivals, sacred dance, or sports events (Studebaker, 2004, p. 27). Although armed warriors are depicted being stabbed in the throat with swords, violence may occur in the context of ritual or blood sport.


          Although on the Mainland of Greece at the time of the Shaft Graves at Mycenae, there is little evidence for major fortifications among the Mycenaeans there (the famous citadels post-date the destruction of almost all Neopalatial Cretan sites), the constant warmongering of other contemporaries of the ancient Minoans  the Egyptians and Hittites, for example  is well documented.


          


          Possibility of human sacrifice
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          Evidence that suggest the Minoans may have performed human sacrifice has been found at three sites: (1) Anemospilia, in a MMII building near Mt. Juktas, interpreted as a temple, (2) an EMII sanctuary complex at Fournou Korifi in south central Crete, and (3) Knossos, in an LMIB building known as the "North House."


          The temple at Anemospilia was destroyed by earthquake in the MMII period. The building seems to be a tripartite shrine, and terracotta feet and some carbonized wood were interpreted by the excavators as the remains of a cult statue. Four human skeletons were found in its ruins; one, belonging to a young man, was found in an unusually contracted position on a raised platform, suggesting that he had been trussed up for sacrifice, much like the bull in the sacrifice scene on the Mycenaean-era Agia Triadha sarcophagus. A bronze dagger was among his bones, and the discoloration of the bones on one side of his body suggests he died of blood loss. The bronze blade was fifteen inches long and had images of a boar on each side. The bones were on a raised platform at the centre of the middle room, next to a pillar with a trough at its base.


          The positions of the other three skeletons suggest that an earthquake caught them by surprisethe skeleton of a twenty-eight year old woman was spread-eagled on the ground in the same room as the sacrificed male. Next to the sacrificial platform was the skeleton of a man in his late thirties, with broken legs. His arms were raised, as if to protect himself from falling debris, which suggests that his legs were broken by the collapse of the building in the earthquake. In the front hall of the building was the fourth skeleton, too poorly preserved to allow determination of age or gender. Nearby 105 fragments of a clay vase were discovered, scattered in a pattern that suggests it had been dropped by the person in the front hall when s/he was struck by debris from the collapsing building. The jar had apparently contained bull's blood.


          Unfortunately, the excavators of this site have not published an official excavation report; the site is mainly known through a 1981 article in National Geographic (Sakellarakis and Sapouna-Sakellerakis 1981, see also Rutter).


          Not all agree that this was human sacrifice. Nanno Marinatos says the man supposedly sacrificed actually died in the earthquake that hit at the time he died. She notes that this earthquake destroyed the building, and also killed the two Minoans who supposedly sacrificed him. She also argues that the building was not a temple and that the evidence for sacrifice is far from  conclusive." Dennis Hughes concurs and also argues that the platform where the man lay was not necessarily an altar, and the blade was probably a spearhead that may not have been placed on the young man, but could have fallen during the earthquake from shelves or an upper floor.


          At the sanctuary-complex of Fournou Korifi, fragments of a human skull were found in the same room as a small hearth, cooking-hole, and cooking-equipment. This skull has been interpreted as the remains of a sacrificed victim.


          In the "North House" at Knossos, the bones of at least four children (who had been in good health) were found which bore signs that "they were butchered in the same way the Minoans slaughtered their sheep and goats, suggesting that they had been sacrificed and eaten. The senior Cretan archaeologist Nicolas Platon was so horrified at this suggestion that he insisted the bones must be those of apes, not humans."


          The bones, found by Peter Warren, date to Late Minoan IB (1580-1490), before the Myceneans arrived (in LM IIIA, circa 1320-1200) according to Paul Rehak and John G. Younger. Dennis Hughes and Rodney Castleden argue that these bones were deposited as a 'secondary burial'.. Secondary burial is the not-uncommon practice of burying the dead twice: immediately following death, and then again after the flesh is gone from the skeleton. The main weakness of this argument is that it does not explain the type of cuts and knife marks upon the bones.


          


          Architecture


          The Minoan cities were connected with stone-paved roads, formed from blocks cut with bronze saws. Streets were drained and water and sewer facilities were available to the upper class, through clay pipes.


          Minoan buildings often had flat tiled roofs; plaster, wood, or flagstone floors, and stood two to three stories high. Typically the lower walls were constructed of stone and rubble, and the upper walls of mudbrick. Ceiling timbers held up the roofs.


          


          Palaces
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          The first palaces were constructed at the end of the Early Minoan period in the third millennium BC ( Malia). While it was formerly believed that the foundation of the first palaces was synchronous and dated to the Middle Minoan at around 2000 BC (the date of the first palace at Knossos), scholars now think that palaces were built over a longer period of time in different locations, in response to local developments. The main older palaces are Knossos, Malia, and Phaistos.


          The palaces fulfilled a plethora of functions: they served as centres of government, administrative offices, shrines, workshops, and storage spaces (e.g., for grain). These distinctions might have seemed artificial to Minoans.


          The use of the term 'palace' for the older palaces, meaning a dynastic residence and seat of power, has recently come under criticism (see Palace), and the term 'court building' has been proposed instead. However, the original term is probably too well entrenched to be replaced. Architectural features such as ashlar masonry, orthostats, columns, open courts, staircases (implying upper stories), and the presence of diverse basins have been used to define palatial architecture.


          Often the conventions of better-known, younger palaces have been used to reconstruct older ones, but this practice may be obscuring fundamental functional differences. Most older palaces had only one story and no representative facades. They were U-shaped, with a big central court, and generally were smaller than later palaces. Late palaces are characterised by multi-storey buildings. The west facades had sandstone ashlar masonry. Knossos is the best-known example. See Knossos.
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          Columns


          One of the most notable contributions of Minoans to architecture is their unique column, which was wider at the top than the bottom. It is called an 'inverted' column because most Greek columns are wider at the bottom, creating an illusion of greater height. The columns were also made of wood as opposed to stone, and were generally painted red. They were mounted on a simple stone base and were topped with a pillow-like, round piece as a capital.


          


          Agriculture


          The Minoans raised cattle, sheep, pigs, and goats, and grew wheat, barley, vetch, and chickpeas, they also cultivated grapes, figs, and olives, and grew poppies, for poppyseed and perhaps, opium. The Minoans domesticated bees, and adopted pomegranates and quinces from the Near East, although not lemons and oranges as is often imagined. They developed Mediterranean polyculture, the practice of growing more than one crop at a time, and as a result of their more varied and healthy diet, the population increased.


          Farmers used wooden plows, bound by leather to wooden handles, and pulled by pairs of donkeys or oxen.


          


          Theories of Minoan demise


          


          Thera eruption


          Thera is the largest island of Santorini, a little archipelago of volcanic fragments about 100 km distant from Crete. The Thera eruption (estimated to have had a Volcanic Explosivity Index of 6) has been identified by ash fallout in eastern Crete, and in cores from the Aegean and Eastern Mediterranean seas. The massive eruption of Thera led to the volcano's collapse into a submarine caldera, causing tsunamis which destroyed naval installations and settlements near the coasts. The impact of the Thera eruption on the Minoan civilization is debated.


          Claims were made that the ash falling on the eastern half of Crete may have choked off plant life, causing starvation. It was alleged that 7-11 cm of ash fell on Kato Zakro, while 0.5cm fell on Knossos. However, when field examinations were carried out, this theory was dropped, as no more than 5mm had fallen anywhere in Crete. (Callender, 1999) Earlier historians and archaeologists appear to have been deceived by the depth of pumice found on the sea floor, however it has been established this oozed from a lateral crack in the volcano below sea level (Pichler & Friedrich, 1980).


          (The calendar date of the eruption is much disputed. Many archaeologists believe that synchronisms with Egypt require a date around 1500 BC; radiocarbon, however, puts the date in the late seventeenth century BC. See Thera eruption for details.)


          Occasionally the eruption is tied to the legend of Atlantis, with either Thera or Minoan as the fabled place. See Atlantis.


          Recent geological studies of the volume of pummice deposited around the island of Santorini, suggest that the volcanic eruption of 1450 BCE was far more catastrophic than previously thought. Some suggest the eruption was at least eight times as large as that of Krakatoa.


          


          Other


          There is evidence that the trade networks collapsed, and that Minoan cities perished by famine. The Minoans' grain supply is believed to have come from farms on the shore of the Black Sea.


          Many scholars believe that ancient trading empires were in constant danger from uneconomic trade, that is, food and staple goods were improperly valued relative to luxury goods, because accounting was undeveloped. The result could be famine and decline in population.


          One theory of Minoan collapse is that increasing use of iron tools destroyed the bronze trade and impoverished the Minoan traders. When the trade networks ceased, regional famines could no longer be mitigated by trade.


          Another possibility lies Northwest on the mainland where the Mycenaean civilization was flourishing. Many historians believe they conquered the Minoans in a relatively easy fashion since there were no walls protecting the people of Crete because they believed their fleet could protect them. If the Mycenaeans managed to land ashore then they would have faced little resistance (Quigley 1961).


          
            Retrieved from " http://en.wikipedia.org/wiki/Minoan_civilization"
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              	Country

              Subdivision

              	Belarus

              Minsk
            


            
              	Founded

              	1067
            


            
              	Government
            


            
              	- Mayor

              	Mikhail Pavlov
            


            
              	Area
            


            
              	-City

              	305.47km(117.9sqmi)
            


            
              	Elevation

              	280.4m (920ft)
            


            
              	Population (2007)
            


            
              	-City

              	1,814,700
            


            
              	- Metro

              	3,316,700
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-Summer( DST)

              	EEST ( UTC+3)
            


            
              	Area code(s)

              	+375 17

              +375 29 (mobile)
            


            
              	License plate

              	7
            


            
              	Website: www.minsk.gov.by
            

          


          Minsk ( Belarusian: Мінск IPA: [mʲinsk] is the capital and largest city in Belarus, situated on the Svislach and Niamiha rivers. Minsk is also a headquarters of the Commonwealth of Independent States (CIS). As the national capital, Minsk has a special administrative status in Belarus and is also the administrative centre of Minsk voblast ( province) and Minsk raion (district). It has a population of 1,900,000 inhabitants (2008).


          The earliest references to Minsk date to the 11th century (1067). In 1242, Minsk became a part of the Grand Duchy of Lithuania, and it received its town privileges in 1499. From 1569, it was a capital of the Minsk Voivodship in the Polish-Lithuanian Commonwealth. It was annexed by Russia in 1793, as a consequence of the Second Partition of Poland. From 19191991, Minsk was the capital of the Byelorussian SSR.


          


          Geography and climate


          Minsk is located on the southeastern slope of the Minsk Hills, a region of rolling hills running from the southwest (upper reaches of the river Nioman) to the northeast - that is, to the Lukomskaye lake in northwestern Belarus. The average altitude above sea level is 220 m. (721.78 ft.) The geography of Minsk was formed during the two most recent Ice Ages. The Svislach river, which flows across the city from the northwest to the southeast, is located in the urstrohmtal, an ancient river valley formed by water flowing from melting ice sheets at the end of the last Ice Age. Minsk was initially founded on the hills. However, in the 20th century, it grew to include the relatively flat plains in the southeast. The western parts of the city are the most hilly.
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          Minsk is located in the area of mixed forests typical for most of Belarus. Pinewood and mixed forests are still present at the edge of the city, especially in the north and east. Some of the forests were transformed into parks (for instance, the Chelyuskinites Park) as the city grew.


          Minsk has a warm summer humid continental climate (Koppen Dfb), owing to its location between the strong influence of the moist air of the Atlantic Ocean and the dry air of the Eurasian landmass. Its weather is, however, unstable and tends to change often. The average January temperature is -6.1 Celsius (21 F), while the average July temperature is 17.8 C (64 F). The lowest temperature was recorded on 17 January, 1940 (-40 C) (-40 F) and the warmest on 29 July, 1936 (35 C) (95 F). The air is often moist, with humidity levels at 80-90%, especially during the cold season. There are on average 135 humid days a year, compared with only 6 dry days. This results in frequent fogs, common in the autumn and spring. Minsk receives annual precipitation of 646 mm (25.4 in), of which one third falls during the cold period (as snow and rain) and two thirds in the warm period. Throughout the year, most winds are westerly and northwesterly, bringing cool and moist air from the Atlantic.



          
            
              	Weather averages for Minsk
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Record high C (F)

              	10.3 (51)

              	13.6 (56)

              	18.9 (66)

              	26.0 (79)

              	30.4 (87)

              	32.5 (91)

              	35.0 (95)

              	34.4 (94)

              	30.3 (87)

              	24.7 (76)

              	16.0 (61)

              	10.3 (51)

              	35.0 (95)
            


            
              	Average high C (F)

              	-4.3 (24)

              	-3.2 (26)

              	1.7 (35)

              	10.1 (50)

              	17.8 (64)

              	21.3 (70)

              	22.7 (73)

              	21.7 (71)

              	16.4 (62)

              	9.5 (49)

              	2.6 (37)

              	-1.7 (29)

              	9.6 (49)
            


            
              	Average low C (F)

              	-10.0 (14)

              	-9.4 (15)

              	-5.6 (22)

              	1.2 (34)

              	7.2 (45)

              	10.8 (51)

              	12.5 (55)

              	11.6 (53)

              	7.4 (45)

              	2.6 (37)

              	-1.8 (29)

              	-6.4 (20)

              	1.8 (35)
            


            
              	Record low C (F)

              	-39.1 (-38)

              	-35.1 (-31)

              	-30.5 (-23)

              	-18.4 (-1)

              	-5.0 (23)

              	0.0 (32)

              	3.8 (39)

              	1.7 (35)

              	-4.7 (24)

              	-12.9 (9)

              	-20.4 (-5)

              	-30.6 (-23)

              	-39.1 (-38)
            


            
              	Precipitation mm (inches)

              	40 (1.57)

              	34 (1.34)

              	42 (1.65)

              	42 (1.65)

              	62 (2.44)

              	83 (3.27)

              	88 (3.46)

              	72 (2.83)

              	60 (2.36)

              	49 (1.93)

              	52 (2.05)

              	53 (2.09)

              	677 (26.65)
            


            
              	Source: Pogoda.ru.net 8.09.2007
            

          


          


          History


          


          Early history
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          The area of today's Minsk was settled by the Early East Slavs by the 9th century. The Svislach River valley was the settlement boundary between two Early East Slavs tribes - the Krivichs and Dregovichs. By 980, the area was incorporated into the early medieval Principality of Polatsk, one of the earliest East Slav states. Minsk was first mentioned in the name form Měneskъ (Мѣнескъ) in the Primary Chronicle for the year 1067 in association with the Battle on the river Nemiga. 1067 is now widely accepted as the founding year of Minsk. City authorities consider the date of September 2, 1067, to be the exact founding date of the city , though the town (by then fortified by wooden walls) had certainly existed for some time by then.


          In the early 12th century, the Principality of Polatsk disintegrated into smaller fiefs. The Principality of Minsk was established by one of the Polatsk dynasty princes. In 1129, the Principality of Minsk was annexed by Kiev, the dominant principality of Kievan Rus; however in 1146 the Polatsk dynasty regained control of the principality. By 1150, Minsk rivaled Polatsk as the major city in the former Principality of Polatsk. The princes of Minsk and Polatsk were engaged in years of struggle trying to unite all lands previously under the rule of Polatsk.


          


          Lithuanian and Polish rule


          Minsk escaped the Mongol invasion of Rus in 1237-1239. However, in later years it was attacked by nomadic invaders from the Golden Horde, who turned many principalities of disintegrated Kievan Rus into their vassal states. Trying to avoid the Tatar yoke, the Principality of Minsk sought protection from Lithuania from various northern princes, who had been consolidating their power in the region. In 1242, Minsk became a part of the expanding Grand Duchy of Lithuania. It was joined peacefully and local elites enjoyed high rank in the society of the Grand Duchy. In 1413, the Grand Duchy of Lithuania and Kingdom of Poland entered into a union. Minsk became the centre of Minsk Voivodship (province). In 1441, the Lithuanian prince Kazimierz IV Jagiellon included Minsk in a list of cities enjoying certain privileges, and in 1499, during the reign of his son, Aleksander Jagiellon, Minsk received town privileges under Magdeburg law. In 1569, after the Union of Lublin, the Grand Duchy of Lithuania and the Kingdom of Poland merged into a single state, the Polish-Lithuanian Commonwealth. Afterwards, a Polish community including government clerks, officers, and craftsmen settled in Minsk.
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          By the middle of the 16th century, Minsk was an important economic and cultural centre in the Polish-Lithuanian Commonwealth. It was also an important centre for the Eastern Orthodox Church. Following the Union of Brest, both the Uniate church and the Roman Catholic Church increased in influence.


          In 1654, Minsk was conquered by troops of Tsar Alexei of Russia. Russians governed the city until 1667, when it was regained by Jan Kasimir, King of Poland. By the end of the Polish-Russian war, Minsk had only about 2,000 residents and just 300 houses. The second wave of devastation occurred during the Great Northern War, when Minsk was occupied in 1708 and 1709 by the Swedish army of Charles XII and then by the Russian army of Peter the Great. The last decades of the Polish rule involved decline or very slow development, since Minsk had become a small provincial town of little economic or military significance. By 1790, however, it had a population of 6,500-7,000 and was slowly re-expanding to the city limits of 1654. Most of the Minsk residents at the time were Jews and Poles, with a minority of Belarusians.


          


          Russian rule
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          Minsk was annexed by Russia in 1793 as a consequence of the Second Partition of Poland. In 1796, it became the centre of the Minsk guberniya (province). All of the Polish street names were replaced by Russian, though the spelling of the city's name remained unchanged.


          Throughout the 19th century, the city continued to grow and significantly improve. In the 1830s, major streets and squares of Minsk were cobbled and paved. A first public library was opened in 1836, and a fire brigade was put into operation in 1837. In 1838, the first local newspaper, Minskiye gubernskiye vedomosti (Minsk province news) went into circulation. The first theatre was established in 1844. By 1860, Minsk was an important trading city with a population of 27,000. There was a construction boom that led to the building of 2 and 3-story brick and stone houses in Upper Town.


          Minsk's development was boosted by improvements in transportation. In 1846, the Moscow-Warsaw road was laid though Minsk. In 1871, a railway link between Moscow and Warsaw ran via Minsk, and in 1873, a new railway from Romny in Ukraine to the Baltic Sea port of Libava ( Liepaja) was also constructed. Thus Minsk became an important rail junction and a manufacturing hub. A municipal water supply was introduced in 1872, the telephone in 1890, the horse tram in 1892, and the first power generator in 1894. By 1900, Minsk had 58 factories employing 3,000 workers. The city also boasted theatres, cinemas, newspapers, schools and colleges, as well as numerous monasteries, churches, synagogues, and a mosque. According to the 1897 Russian census, the city had 91,494 inhabitants, with some 47,561 Jews constituting more than half of the city population.


          [bookmark: 20th_century]


          20th century
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          In the early years of the 20th century, Minsk was a major centre for the worker's movement in Belarus. The 1st Congress of the Russian Social Democratic Labour Party, the forerunner to the Bolshevik and eventually the CPSU, was held there in 1898. It was also one of the major centres of the Belarusian national revival, alongside Vilnia. However, the First World War affected the development of Minsk tremendously. By 1915, Minsk was a battle-front city. Some factories were closed down, and residents began evacuating to the east. Minsk became the headquarters of the Western Front of the Russian army and also housed military hospitals and military supply bases.


          The Russian Revolution had an immediate effect in Minsk. A Worker's Soviet was established in Minsk in October of 1917, drawing much of its support from disaffected soldiers and workers. After the Treaty of Brest-Litovsk, German forces occupied Minsk in February of 1918. On 25 March, 1918, Minsk was proclaimed the capital of the Belarusian People's Republic. The republic was short-lived; in December, 1918, Minsk was taken over by the Red Army. In January, 1919 Minsk was proclaimed the capital of the Byelorussian SSR, though later in 1919 (see Operation Minsk) and again in 1920, the city was controlled by the Second Polish Republic during the course of the Polish-Bolshevik war. Under the terms of the Peace of Riga, Minsk was handed back to the Russian SFSR and became the capital of the Byelorussian SSR, one of the founding republics of the Union of Soviet Socialist Republics.


          A programme of reconstruction and development was begun in 1922. By 1924, there were 29 factories in operation; schools, museums, theatres, libraries were also established. Throughout the 1920s and the 1930s, Minsk saw rapid development with dozens of new factories being built and new schools, colleges, higher education establishments, hospitals, theatres, and cinemas being opened. During this period, Minsk was also a centre for the development of Belarusian language and culture.
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          Before World War II, Minsk had had a population of 300,000 people. After Germany invaded the Soviet Union on 22 June, 1941, as part of Operation Barbarossa, Minsk immediately came under attack. The city was bombed on the first day of the invasion and was occupied by the German Army four days later. However, some factories, museums and tens of thousands of civilians had been evacuated to the east. The Germans designated Minsk the administrative centre of Reichskomissariat Ostland and treated the local population harshly. Communists and sympathisers were killed or imprisoned; thousands were forced into slave labour, both locally and after being transported to Germany. Homes were requisitioned to house occupying German forces. Thousands starved as food was seized by the German Army and paid work was scarce. Some residents did support the Germans, especially at the beginning of the occupation, but by 1942, Minsk had become a major centre of the Soviet partisan resistance movement against the occupation, in what is known as the Great Patriotic War. For this role, Minsk was awarded the title Hero City in 1974.


          Minsk was, however, the site of one of the largest Nazi-run ghettos in World War II, temporarily housing over 100,000 Jews. (See below for the external link on the Minsk Ghetto).


          Minsk was liberated by Soviet troops on 3 July, 1944, during Operation Bagration. The city was the centre of German resistance to the Soviet advance and saw heavy fighting during the first half of 1944. Factories, municipal buildings, power stations, bridges, most roads and 80% of houses were reduced to rubble. In 1944, Minsk's population was reduced to a mere 50,000.
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          After World War II, Minsk was rebuilt, but not reconstructed. The historical centre was replaced in the 1940s and 1950s by Stalinist architecture, which favoured grand buildings, broad avenues and wide squares. Subsequently, the city grew rapidly as a result of massive industrialisation. Since the 1960s Minsk's population has also grown apace, reaching 1 million in 1972 and 1.5 million in 1986. This rapid population growth was primarily driven by mass migration of young, unskilled workers from rural areas of Belarus, as well as by migration of skilled workers from other parts of the Soviet Union. To house the expanding population, Minsk spread beyond its historical boundaries. Its surrounding villages were absorbed and rebuilt as mikroraions, districts of high-density apartment housing.


          


          Recent developments
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          Throughout the 1990s, after the fall of Communism, the city continued to change. As the capital of a newly-independent country, Minsk quickly acquired the attributes of a major city. Embassies were opened, and a number of Soviet administrative buildings became government centers. During the early and mid-1990s, Minsk was hit by an economic crisis and many development projects were halted, resulting in high unemployment and underemployment. Since the late 1990s, there have been improvements in transport and infrastructure, and a housing boom has been underway since 2002. On the outskirts of Minsk, new mikroraions of residential development have been built. Metro lines have been extended, and the road system (including the Minsk ring road) has been improved. Owing to the small size of the private sector in Belarus, most development has so far been financed by the government. In January 2008, the city government announced several projects on its official web-site. Among them are the refurbishment of some streets and main avenues, the constructions of more up-to-date hotels (one near the Palace of the Republic and another on the shore of Lake Komsomolkye), the demolition of the out-of-date Belarus hotel and the erection in the same premises of a complex consisting of sport facilities, swimming pool, 2 hotel towers and one business centre building with the help of potential foreign investors and the construction of a modern aquatic park in the outskirts of the city. On September 8, 2007, the city of Minsk celebrated 940 years since its founding.


          


          Etymology and historical names


          The Old East Slavic name of the town was Мѣньскъ (i.e. Měnsk < Early Proto-Slavic or Late Indo-European Mēnĭskŭ), derived from a river name Měn (<Mēnŭ, with the same etymology as German Main). The direct continuation of this name in Belarusian is Miensk (pronounced [mʲɛnsk], according to the Łacinka alphabet).
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          In the 16th and 17th centuries, however, the pronunciation of this name in the Ruthenian language common to the ancestors of Belarusians and Ukrainians was influenced by the pronunciation of *ě as i in many Ukrainian dialects. The resulting form of the name, Minsk (spelled either Минскъ or Мѣнскъ) was taken over both in Russian (modern spelling: Минск) and Polish (Mińsk), and under the influence especially of Russian it also became official in Belarusian. However, some Belarusian-speakers continue to use Miensk (spelled Мeнск) as their preferred name for the city. Another explanation of the origins of the modern form of the name, Minsk, is the strong Ukrainian influence in the Belarusian lexicography in the 1920s, which resulted in the Ukrainian-like i vocalisation of then-deprecated ѣ.


          When Belarus was under Polish rule, the names Mińsk Litewski 'Minsk of [the Grand Duchy of] Lithuania' and Mińsk Białoruski 'Minsk in Belarus' were used to differentiate this place name from Mińsk Mazowiecki 'Minsk in Masovia'. In modern Polish, Mińsk without an attribute is Minsk, which is about 50 times bigger than Mińsk Mazowiecki; cf. Brest-Litovsk and Brześć Kujawski for a similar case).


          


          Demographics


          


          Population growth


          
            
              	
                
                  
                    	Year

                    	Population
                  


                  
                    	1450

                    	5 000
                  


                  
                    	1654

                    	10 000
                  


                  
                    	1667

                    	2 000
                  


                  
                    	1790

                    	7 000
                  


                  
                    	1811

                    	11 000
                  


                  
                    	1813

                    	3 500
                  


                  
                    	1860

                    	27 000
                  


                  
                    	1897*

                    	91 500
                  


                  
                    	1917*

                    	134 500
                  


                  
                    	1941

                    	300 000
                  


                  
                    	1944

                    	50 000
                  


                  
                    	1959*

                    	509 500
                  


                  
                    	1970*

                    	907 100
                  

                

              

              	
                
                  
                    	Year

                    	Population
                  


                  
                    	1972

                    	1 000 000
                  


                  
                    	1979*

                    	1 276 000
                  


                  
                    	1986

                    	1 500 000
                  


                  
                    	1989*

                    	1 607 000
                  


                  
                    	1999*

                    	1 680 000
                  


                  
                    	2007

                    	1 814 000
                  

                

              
            

          


          * - census


          


          Ethnic groups


          During the first centuries of its existence, Minsk was a city with a predominantly Early East Slavic population (the forefathers of modern-day Belarusians). After the 1569 Polish-Lithuanian union, the city became a destination for migrating Poles (who worked as administrators, clergy, teachers and soldiers) and Jews (who were mainly employed in trade and as craftsmen). During the last centuries of the Polish-Lithuanian Commonwealth many locals were polonized and abandoned their Belarusian culture. After the Partitions of Poland, Minsk became part of the Russian Empire, the Russians essentially stepping in to the leadership role enjoyed by the Poles in earlier centuries. By the end of the 19th century Minsk was undergoing increasing russification. Many locals became russified and still claim Russian ethnicity today. The Russians restored the Belarusian culture, a culture very similar to Ukraine and Russia.


          At the time of the 1897 census, Jews were the largest ethnic group in Minsk (51.2% of the population). Other substantial ethnic groups were Russians (25.5%), Poles (11.4%) and Belarusians (9%). The latter figure may be not accurate as some local Belarusians were likely to be counted as Russians. There was also a small traditional community of Lipka Tatars living in Minsk for centuries.


          Both World War I and World War II affected the demographics of the city. The Jewish community suffered catastrophic losses during the Nazi occupationvery few survived. In the post-war years Minsk's population grew primarily as a result of rural migrants from other parts of Belarus moving to the city.


          In 1959 Belarusians made up 63.3% of the city's residents. Other ethnic groups included Russians (22.8%), Jews (7.8%), Ukrainians (3.6%), Poles (1.1%) and Tatars (0.4%). Migration of rural migrants from other parts of Belarus in the 1960s and 1970s changed the ethnic composition further. By 1979 Belarusians made up 68.4% of the city's residents. Other ethnic groups included Russians (22.2%), Jews (3.4%), Ukrainians (3.4%), Poles (1.2%) and Tatars (0.2%).


          According to the 1999 census, Belarusians make up 79.3% of the city's residents. Other ethnic groups include Russians (15.7%), Ukrainians (2.4%), Poles (1.1%) and Jews (0.6%). The Russian and Ukrainian populations of Minsk peaked in the late 1980s (at 325,000 and 55,000 respectively). After the break-up of the Soviet Union, many of them chose to move to their respective mother countries. The Jewish population of Minsk peaked in the early 1970s at 50,000 (according to official figures; independent estimates put the figure at 100-120,000), but then declined as a result of emigration to Israel, the USA and Germany. Today there are only about 10,000 Jews living in Minsk. The traditional minorities of Poles and Tatars have remained at much the same size (17,000 and 3,000 respectively). There was migration of rural Poles from the western part of Belarus to Minsk, and many Tatars moved to Minsk from Tatarstan.


          Some more recent ethnic minority communities are establishing themselves in the city. The most prominent are migrants from the Caucasus countries Georgians, Armenians and Azerbaijanis each numbering about 2,000-5,000. They began migrating to Minsk back in the 1970s, and more migrants have joined them since. Many of them are employed in the retail trade in open-air markets. There is also small but prominent Arab community in Minsk, primarily represented by recent migrants from Syria, Lebanon, Egypt, Algeria, etc. (often graduates of Minsk universities who decide to settle in Belarus and their families). There is also a small community of gypsies, numbering about 2,000, which is settled in suburbs of north-western and southern Minsk.


          


          Languages
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          Throughout its history Minsk has been a city of many languages. Initially most of its residents spoke Ruthenian (which later developed into modern Belarusian). However, after 1569 the official language was Polish. By the end of the 18th century most residents of Minsk were Polish-speakers (or Yiddish-speakers among the Jewish community). Yiddish remained a major language in Minsk until the early 20th century. In the 19th century Russian became the official language and by the end of that century it had become the language of administration, schools and newspapers. The Belarusian national revival increased interest in the Belarusian languageits use has grown since the 1890s, especially among the intelligentsia. In the 1920s and early 1930s Belarusian was major language of Minsk, including for administration and education (both secondary and tertiary). However, since the late 1930s Russian again began gaining dominance. This process accelerated after World War II by the mid-1980s Minsk was almost exclusively Russian-speaking. A short period of Belarusian national revival in the early 1990s has seen a rise in numbers of Belarusian speakers. However, in 1994 the newly elected president Alexander Lukashenko slowly reversed this trend. Most residents of Minsk now use Russian exclusively in their everyday lives at home and at work, although Belarusian is understood as well. Substantial number of recent migrants from the rural areas uses Trasyanka (Russo-Belarusian pidgin language) in their everyday lives.


          The most commonly used and understood international language in Minsk, especially among the younger generation, is English. The second widely spoken international language is German. French, Spanish and Italian are understood by only a few.


          


          Religion


          There is no reliable statistics on religious affiliations in Minsk or in Belarus. According to various estimates, between 30% to 50% of Minsk's population do not practice any religion, while being either atheist, agnostic or simply spiritual, but not attached to a particular formal religious institution. Of those Minsk residents who are religious, about 70% consider themselves to be Russian Orthodox, 15-20% - Roman Catholic, and about 5% - Protestants. Most ethnic Russians, Ukrainians and Belarusians from central and eastern parts of Belarus are Russian Orthodox, while Poles and Belarusians from Western Belarus are often Roman Catholic. There are small religious communities of Jews and Muslims (the latter - primarily recent migrants from countries or regions with predominantly Muslim population, such as Azerbaijan, Kazakhstan, Uzbekistan, Turkey, Syria, Iran, Tajikistan, etc). Total number of religious groups registered in Minsk is 116.


          Currently there are 24 churches of various denominations, another 10 are being built or reconstructed.


          


          Government and administrative divisions


          In 1938 Minsk was divided into smaller administrative units ( raions, or districts) due to rapid population growth. On 17 March 1938 three districts were established:


          
            	Stalinski, i.e., Stalin district, renamed into Zavodzki (Factory/Plant district, after major tractor and automobile plants located there) in 1961


            	Varashylauski, i.e., Voroshilov district, renamed into Savetski (Soviet district) in 1961


            	Kahanovichski, i.e., Kaganovich district, renamed into Kastrychnitski (October district) in 1957

          


          


          Districts


          There are now 9 administrative districts:


          
            	Frunzenski, named after Mikhail Frunze


            	Kastrychnitski, named after October, i.e., October Revolution


            	Leninski, named after Lenin


            	Maskouski, named after Moscow


            	Partyzanski, named after Soviet partisans


            	Pershamayski, named after the 1st of May


            	Savetski, or " Soviet District"


            	Centralny, or "Central District"


            	Zavodzki, or "Factory district" (initially it included major plants, Minsk Tractor Works (MTZ) and Minsk Automobile Plant (MAZ), later the Partyzanski District with MAZ was split off it)

          


          


          Microraions
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          There are also microraions - bedroom community areas of housing development outside the historical centre. Many of them are named after the suburban villages swallowed by the city.


          
            
              	
                
                  	Aeradromnaya


                  	Akademharadok


                  	Anharskaya


                  	Azyaryshcha


                  	Chyrvony Bor


                  	Chyzhouka


                  	Drazdy


                  	Drazhnya


                  	Kharkauskaya


                  	Kuntsaushchyna


                  	Kurasoushchyna


                  	Loshytsa


                  	Malinauka


                  	Maly Trastsyanets


                  	Masyukoushchyna


                  	Paudnyovy Zahad

                

              

              	

              	
                
                  	Paunochny Pasyolak


                  	Sierabranka


                  	Shabany


                  	Sokal


                  	Sosny


                  	Stsypyanka


                  	Suhkarava


                  	Syarova


                  	Uruchcha


                  	Uskhod


                  	Uskhodni


                  	Vyalikaya Slyapyanka


                  	Vyasnyanka


                  	Zahad


                  	Zyalyony Lug

                

              
            

          


          


          Economy


          Minsk is the economic capital of Belarus. It has developed industrial and services sectors which serve the needs not only of the city, but of the entire nation.


          


          Industry
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          Minsk is the major industrial centre of Belarus. The city has over 250 factories and plants. Its industrial development started in the 1860s and was facilitated by the railways built in the 1870s. However, much of the industrial infrastructure was destroyed during World War I and especially during World War II. After the last war the development of the city was linked to the development of industry, especially of R&D-intensive sectors (heavy emphasis of R&D intensive industries in urban development in the USSR is known in Western geography as 'Minsk phenomenon'). Minsk was turned into a major production site for trucks, tractors, gears, optical equipment, refrigerators, television sets and radios, bicycles, motorcycles, watches, and metal-processing equipment. Outside machine-building and electronics, Minsk also had textiles, construction materials, food processing, and printing industries. During the Soviet period, development of the industries was linked to suppliers and markets within the USSR, and the break-up of the union in 1991 led to a serious economic meltdown in 1991-1994. However, since the adoption of the neo-Keynesean policies under Alexander Lukashenko's government in 1995, much of the gross industrial production was regained. Unlike many other cities in the CIS and Eastern Europe Minsk was not heavily de-industrialised in the 1990s. About 40% of the labour force is still employed in the manufacturing sector. Over 70% of produced goods are exported from Belarus, especially to Russia and other members of the Commonwealth of Independent States. However, the recent industrial revival did not lead to updating technologies and equipment (as FDI was discouraged), therefore much of the local industry is not highly competitive by international standards.


          


          Transport and infrastructure


          


          Local Transport


          Minsk has an extensive public transport system. Passengers are served by 8 tramway lines, over 70 trolleybus lines, and over 100 bus lines.


          


          Rapid Transit
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          Minsk is the only city in Belarus with an underground metro system. Construction of the metro began in 1977, soon after the city reached over a million people, and the first line with 8 stations was opened in 1984. Since then it has expanded into two lines: Moskovskaya and Avtozavodskaya, which are 12.2 and 18.1 kilometres long with 11 and 14 stations, respectively. On November 7, 2007, two new stations on the Moskovskaya Line were opened; work continues on a 5.2 km extension, with 3 more stations slated to open in 2011. There are plans for a network with three lines totalling (based on present expansion plans) 58.3 km of track with 45 stations and 3 train depots. For this to happen the third line should cut the city on a north-south axis crossing the existing two and thus forming a typical Soviet triangle layout; construction of the third line is expected to begin in 2011 and for the first stage to be delivered in late 2010s. Some layout plans speculate on a possible fourth line running from Vyasnyanka to Serabranka micro-rayons.


          As of 2007 Minsk metro had 25 stations and 33 km. Trains use 223 standard Russian metro-cars. On a typical day Minsk metro is used by 800,000 passengers. During peak hours trains run each 2-2.5 minutes. The metro network employs 3,200 staff.


          Currently most of the urban transport is being actively renovated and upgraded to modern standards.


          


          Railway and intercity bus
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          Minsk is the largest transportation hub in Belarus. It is located on the junction of Warsaw-Moscow railway (built in 1871) running from the south-west to the north-east of the city and Liepaja- Romny railway (built in 1873) running from the north-west to the south. The first railway connects Russia with Poland and Germany, the second connects Ukraine with Lithuania and Latvia. They cross at the Minsk-Passazhyrski railway station, main railway station of Minsk. The station was built in 1873 as Vilenski vakzal. The initial wooden building was demolished in 1890 and rebuilt in stone. During World War II Minsk railway station was completely destroyed. It was rebuilt in 1945-1946 and served until 1991. The new building of Minsk-Passazhyrski railway station was built in 1991-2002. Its construction was delayed due to financial difficulties. However now Minsk boasts one of the most modern and up-to-date railway stations in the CIS. There are plans to move all suburban rail traffic from Minsk-Passazhyrski to smaller stations Minsk- Uskhodni (East), Minsk-Paudnyovy (South) and Minsk-Paunochny (North) by 2020.


          There are three intercity bus stations, linking Minsk with suburbs, other cities in Belarus and in the neighbouring countries. Frequent schedules bus routes connect it to Moscow, Vilnius, Riga, Kiev and Warsaw.


          


          Airports


          Minsk International Airport is located 42 km to the east of the city. It opened in 1982 (passenger terminal - in 1987.) It is an international airport undergoing modernisation with flights to Austria, Cyprus, France, Germany, Ireland, Israel, Italy, Iran, Latvia, Poland, Russia, Turkey, United Kingdom, and other countries, operated by the national carrier Belavia and the German airline Lufthansa, AirBaltic of Latvia, as well as Austrian airline Austrian Airlines Group.
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          Minsk-1 opened in 1933 a few kilometres to the south of the historical centre. In 1955 it became an international airport and by 1970 served over 1 million passengers a year. From 1982 it mainly served domestic routes in Belarus and short-haul routes to Moscow, Kiev and Kaliningrad. Minsk-1 is expected to be closed in 2008 because of the noise pollution in the surrounding residential areas. The land of the airport will be re-developed for residential and commercial real estate, currently branded as Minsk-City.


          


          Education


          Minsk is the major educational centre of Belarus. It has over 500 nursery schools, 258 schools, 28 further education colleges, and 36 higher education institutions, including 12 major national universities (most specialising in certain areas of science and technology).


          


          Major universities


          
            	Belarusian State University. Major Belarusian universal university, founded in 1921. In 2006 had 15 major departments (Applied Mathematics and Infoscience; Biology; Chemistry; Geography; Economics; International Relations; Journalism; History; Humanitarian Sciences; Law; Mechanics and Mathematics; Philology; Philosophy and Social Sciences; Physics; Radiophysics and Electronics). It also included 5 R&D institutes, 24 Research Centres, 114 R&D laboratories. The University employs over 2,400 lecturers and 1,000 research fellows; 1,900 of these hold Ph.D. or Dr. Sc. degrees. There are 16,000 undergraduate students at the university, as well as over 700 Ph.D. students.


            	Belarusian State University of Agricultural Technology. Specialised in agricultural technology and agricultural machinery.


            	Belarusian National Technical University. Specialised in technical disciplines.


            	Belarusian State Medical University. Specialised in Medicine and Dentistry. Since 1921 - Medicine Department of the Belarusian State University. In 1930 becomes separate as Belarusian Medical Institute. In 2000 upgraded to university level. Currently has 6 departments.


            	Belarusian State Economic University. Specialised in Finance and Economics. Founded in 1933 as Belarusian Institute for National Economy. Upgraded to university level in 1992.


            	Belarusian State University of Culture and Arts. Specialised in cultural studies, visual and performing arts.


            	Maxim Tank Belarusian State Pedagogical University. Specialised in teacher training for secondary schools.


            	Belarusian State University of Informatics and Radioelectronics. Specialised in IT and radioelectronic technologies. Established in 1964 as Minsk Institute for Radioelectronics.


            	Belarusian State University of Physical Training. Specialised in sports, coaches and PT teachers training.


            	Belarusian State Technological University. Specialised in chemical and pharmaceutical technology, in printing and forestry. Founded in 1930 as Forestry Institute in Homel. In 1941 evacuated to Sverdlovsk, now Yekaterinburg. Returned to Gomel in 1944, but in 1946 relocated to Minsk as Belarusian Institute of Technology. Upgraded to university level in 1993. Currently has 9 departments.


            	Minsk State Linguistic University. Specialised in foreign languages. Founded in 1948 as Minsk Institute for Foreign Languages. In 2006 had 8 departments. Major focus on English, French, German and Spanish.


            	Andrei Sakharov International State Environmental University. Specialised in environmental sciences. Established in 1992 with the support from the United Nations. Focus on study and research of radio-ecological consequences of the Chernobyl nuclear power station disaster in 1986, which heavily affected Belarus.

          


          


          Culture and religion


          Minsk is the major cultural centre of Belarus. Its first theatres and libraries were established in the middle of the 19th century. Now it has 11 theatres and 16 museums. There are 20 cinemas and 139 libraries.


          


          Churches


          
            	The Orthodox Cathedral of the Holy Spirit is actually the former church of the Bernardine convent. It was built in the simplified Baroque style in 1642-87 and went through renovations in 1741-46 and 1869.


            	The Cathedral of Saint Virgin Mary was built by the Jesuits as their monastery church in 1700-10, restored in 1951 and 1997; it overlooks the recently restored 18th-century city hall, located on the other side of the Independence Square;


            	Two other historic churches are the cathedral of St. Joseph, formerly affiliated with the Bernardine monastery, built in 1644-52 and repaired in 1983, and the fortified church of Sts. Peter and Paul, originally built in the 1620s and recently restored, complete with its flanking twin towers.


            	The impressive Neo-Romanesque Roman Catholic Red Church (Cathedral of Sts. Simeon and Helene) was built in 1906-10, immediately after religious freedoms were proclaimed in Imperial Russia and the tsar allowed dissidents to build their churches;


            	The largest church built in the Russian imperial period of the town's history is dedicated to St. Mary Magdalene;


            	Many Orthodox churches were built after the dissolution of the USSR in a variety of styles, although most remain true to the Neo-Russian idiom. A good example is St. Elisabeth's Convent, founded in 1999.

          


          


          Theatres


          Major theatres are:


          
            	National Academic Big Opera and Ballet Theatre of the Republic of Belarus


            	Belarusian Musical Comedy Theatre


            	Maxim Gorky National Drama Theatre (performances in Russian)


            	Yanka Kupala National Drama Theatre (performances in Belarusian)

          


          


          Museums
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          Major museums include:


          
            	Belarusian Great Patriotic War Museum


            	Belarusian National Arts Museum


            	Belarusian National History and Culture Museum


            	Belarusian Nature and Environment Museum


            	Ethnography and Folklore Museum


            	Maksim Bahdanovich Literary Museum


            	Old Belarusian History Museum


            	Yanka Kupala Literary Museum

          


          


          Recreation areas


          
            	Chelyuskinites Park


            	Children's Railroad


            	Gorky Park (Minsk)


            	Forest Park


            	Yanka Kupala Park

          


          


          Sport


          
            	FC Dinamo Minsk


            	FC MTZ-RIPO


            	FC Minsk


            	FC Lokomotiv Minsk


            	HC Dinamo Minsk


            	HC Junost Minsk


            	HC Keramin Minsk

          


          


          The Strategic Plan of Minsk Development by the Year 2020


          The latest research of many scientific centers proved that the tendency towards the transfer to large cities and metropolises of the key efforts aimed at improving living standards and environment, increasing the competitive potential of economy and struggle for outlets will prevail in the 21st century. The globalization process will facilitate the creation of global cities, the centers managing the world economy, financial markets and science intensive productions. These tendencies prompted the necessity to elaborate the concept and strategic plan of a sustainable development of the city of Minsk by 2020.


          The Minsk development concept fits in the formula Five cities in one. The first component of the concept is The city of health and high social standards. It means the top priority of the sci-tech and socio-economic progress in Belarus capital city is not the development of production or technological values, but the Human Being and his/her physical and spiritual health in a safe and favorable environment. The following conditions are to be met to ensure this component: clean water, clean air, warmth in houses, good nutrition, etc.


          The second part of the concept  The city of knowledge and science intensive technologies  includes the development of the educational, science-innovation complex, creation of a state-of-the-art information structure, restructuring of the industrial complex, technological upgrade of construction and power engineering and encouragement of foreign economic activity.


          The third basis of the sustainable development of the city of Minsk is The city is the centre of international communication. It envisages further development of external transport functions, the culture component, tourism, and city media. Besides the economic benefit the communication progress results in a huge advantage for international and human communication in the modern integrated world.


          The fourth strategy of Minsks sustainable development - The city favorable for business and attractive for investments  envisages the creation of such conditions as a favorable tax climate, land relations that correspond to market relations and establishment of the real estate market.


          The fifth component of the Minsk development concept is The city developing democracy with a wide representation of citizens. It aims at elaborating the rules of living in the city, methods of city administration and the interaction between the city authorities, population, companies and organizations, as well as ways to effectively perform the functions of the capital of the country.


          Sustainable development of the city is not a new tag for old ideas, but a completely new approach directed towards the next generation. Sustainable development is necessary not only for regional, but also for global development, because the ultimate goal is to coordinate the interests of generations, develop social cooperation, improve living standards and become more responsible on a global scale.


          


          Twin cities


          As of 2008 Minsk maintains cultural links to 14 twin towns in various countries :


          
            	[image: Flag of Venezuela] Caracas, Venezuela

          


          Furthermore partnership agreements with 17 towns and regions from Russia are signed alongside of many Baltic and CIS cities..


          


          Honours


          A minor planet 3012 Minsk discovered by Soviet astronomer Nikolai Stepanovich Chernykh in 1979 is named after the city.


          
            Retrieved from " http://en.wikipedia.org/wiki/Minsk"
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        Minstrel show


        
          

          
            [image: Detail from cover of The Celebrated Negro Melodies, as Sung by the Virginia Minstrels, 1843]

            
              Detail from cover of The Celebrated Negro Melodies, as Sung by the Virginia Minstrels, 1843
            

          


          The minstrel show, or minstrelsy, was an American entertainment consisting of comic skits, variety acts, dancing, and music, performed by white people in blackface or, especially after the American Civil War, African Americans in blackface.


          Minstrel shows lampooned blacks in disparaging ways: as ignorant, lazy, buffoonish, superstitious, joyous, and musical. The minstrel show began with brief burlesques and comic entr'actes in the early 1830s and emerged as a full-fledged form in the next decade. By the turn of the century, the minstrel show enjoyed but a shadow of its former popularity, having been replaced for the most part by vaudeville. It survived as professional entertainment until about 1910; amateur performances continued until the 1950s in high schools, fraternities, and local theaters. As African Americans began to score legal and social victories against racism and to successfully assert political power, minstrelsy lost popularity.


          The typical minstrel performance followed a three-act structure. The troupe first danced onto stage then exchanged wisecracks and sang songs. The second part featured a variety of entertainments, including the pun-filled stump speech. The final act consisted of a slapstick musical plantation skit or a send-up of a popular play. Minstrel songs and sketches featured several stock characters, most popularly the slave and the dandy. These were further divided into sub-archetypes such as the mammy, her counterpart the old darky, the provocative mulatto wench, and the black soldier. Minstrels claimed that their songs and dances were authentically black, although the extent of the black influence remains debated. Spirituals (known as jubilees) entered the repertoire in the 1870s, marking the first undeniably black music to be used in minstrelsy.


          Blackface minstrelsy was the first distinctly American theatrical form. In the 1830s and 1840s, it was at the core of the rise of an American music industry, and for several decades it provided the lens through which white America saw black America. On the one hand, it had strong racist aspects; on the other, it resulted in the first broad awareness by white Americans of aspects of black folk culture.


          


          History


          


          Early development
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          Although white theatrical portrayals of black characters date back to as early as 1604, the minstrel show as such has later origins. Blackface characters began appearing on the American stage by the late 17th century, usually as servant types with little role but to provide some element of comic relief. Eventually, similar performers appeared in entr'actes in New York theaters and in less respectable venues like taverns and circuses. As a result, the blackface Sambo came to supplant the tall tale Yankee and Frontiersman characters in popularity. Charles Mathews, George Washington Dixon, and Edwin Forrest built reputations as blackface performers. Constance Rourke even claimed that Forrest's impression was so good he could fool blacks when he mingled with them in the streets. Thomas Dartmouth Rice's song and dance number " Jump Jim Crow" brought blackface performance to a new level of prominence in the early 1830s. At the height of Rice's success, The Boston Post wrote, "The two most popular characters in the world at the present are Victoria and Jim Crow." By the 1840s, blackface performers took to calling themselves "Ethiopian delineators" and performed solo and in small teams.


          Blackface soon found a home in the taverns of New York's less respectable precincts of Lower Broadway, the Bowery, and Chatham Street. It also invaded the more respectable stage as part of the era's general stratification of theaters. These upper-class houses at first limited the number of such acts they would show, but beginning in 1841, blackface performers frequently took to the stage at even the classy Park Theatre, much to the dismay of some patrons. Theatre was a participatory activity, and the lower classes came to dominate the playhouse. They threw things at actors or orchestras who performed unpopular material, and rowdy audiences eventually prevented the Bowery Theatre from staging high drama at all. Typical blackface acts of the period were short burlesques, often with mock Shakespearean titles like "Hamlet the Dainty", "Bad Breath, the Crane of Chowder", "Julius Sneezer", or "Dars-de-Money".


          Meanwhile, at least some whites were interested in black song and dance by actual black performers. Nineteenth century New York slaves shingle danced for spare change on their days off, and musicians played what they claimed to be " Negro music" on so-called black instruments like the banjo. The New Orleans Picayune wrote that a singing New Orleans street vendor called Old Corn Meal would bring "a fortune to any man who would start on a professional tour with him". Rice responded by adding a "Corn Meal" skit to his act. Meanwhile, there had been several attempts at legitimate black stage performance, the most ambitious probably being New York's African Grove theatre, founded and operated by free blacks in 1821, with a repertoire drawing heavily on Shakespeare. It was harassed out of existence by authorities unwilling to tolerate its mostly black audiences behaving in the same boisterous manner typical of all New York theatergoers of the time.


          White, working-class Northerners could identify with the characters portrayed in early blackface performances. This coincided with the rise of groups struggling for workingman's nativism and pro-Southern causes, and faux black performances came to confirm pre-existing racist concepts and to establish new ones. Following a pattern that had been pioneered by Rice, minstrelsy united workers and "class superiors" against a common black enemy, symbolized especially by the character of the black dandy. In this same period, the class-conscious but racially inclusive rhetoric of " wage slavery" was largely supplanted by a racist one of "white slavery". This suggested that the abuses against northern factory workers were a graver ill than the treatment of black slavesor by a less class-conscious rhetoric of "productive" vs. "unproductive" elements of society. On the other hand, views on slavery were fairly evenly presented in minstrelsy, and some songs even suggested the creation of a coalition of working blacks and whites to end the institution.


          Among the appeals and racial stereotypes of early blackface performance were the pleasure of the grotesque and its infantilization of blacks. These allowedby proxy, and without full identificationchildish fun and other low pleasures in an industrializing world where workers were increasingly expected to abandon such things. Meanwhile, the more respectable could view the vulgar audience itself as a spectacle.


          


          Height
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          With the Panic of 1837, theatre attendance suffered, and concerts were one of the few attractions that could still make money. In 1843, four blackface performers led by Dan Emmett combined to stage just such a concert at the New York Bowery Amphitheatre, calling themselves the Virginia Minstrels. The minstrel show as a complete evening's entertainment was born. The show had little structure. The four sat in a semicircle, played songs, and traded wisecracks. One gave a stump speech in dialect, and they ended with a lively plantation song. The term minstrel had previously been reserved for traveling white singing groups, but Emmett and company made it synonymous with blackface performance, and by using it, signalled that they were reaching out to a new, middle-class audience. The Herald wrote that the production was "entirely exempt from the vulgarities and other objectionable features, which have hitherto characterized negro extravaganzas." In 1845, the Ethiopian Serenaders purged their show of low humor and surpassed the Virginia Minstrels in popularity. Shortly thereafter, Edwin Pearce Christy founded Christy's Minstrels, combining the refined singing of the Ethiopian Serenaders (epitomized by the work of Christy's composer Stephen Foster) with the Virginia Minstrels' bawdy schtick. Christy's company established the three-act template into which minstrel shows would fall for the next few decades. This change to respectability prompted theatre owners to enforce new rules to make playhouses calmer and quieter.


          Minstrels toured the same circuits as opera companies, circuses, and European itinerant entertainers, with venues ranging from lavish opera houses to makeshift tavern stages. Life on the road entailed "endless series of one-nighters, travel on accident-prone railroads, [living] in poor housing subject to fires, [playing] in empty rooms that they had to convert into theaters, [facing] arrest on trumped up charges, [being] exposed to deadly diseases, and [enduring] managers and agents who skipped out with all the troupe's money." The more popular groups stuck to the main circuit that ran through the Northeast; some even went to Europe, which allowed their competitors to establish themselves in their absence. By the late 1840s, a southern tour had opened from Baltimore to New Orleans. Circuits through the Midwest and as far as California followed by the 1860s. As its popularity increased, theaters sprang up specifically for minstrel performance, often with names such as the Ethiopian Opera House and the like. Many amateur troupes performed only a few local shows before disbanding. Meanwhile, celebrities like Emmett continued to perform solo.


          The rise of the minstrel show coincided with the growth of the abolitionist movement. Many Northerners were concerned for the oppressed blacks of the South, but most had no idea how these slaves lived day-to-day. Blackface performance had been inconsistent on this subject; some slaves were happy, others victims of a cruel and inhuman institution. However, in the 1850s minstrelsy became decidedly mean-spirited and pro-slavery as race replaced class as its main focus. Most minstrels projected a greatly romanticized and exaggerated image of black life with cheerful, simple slaves always ready to sing and dance and to please their masters. (Less frequently, the masters cruelly split up black lovers or sexually assaulted black women.) The lyrics and dialogue were generally racist, satiric, and largely white in origin. Songs about slaves yearning to return to their masters were plentiful. The message was clear: do not worry about the slaves; they are happy with their lot in life. Figures like the Northern dandy and the homesick ex-slave reinforced the idea that blacks did not belong, nor did they want to belong, in Northern society.


          Minstrelsy's reaction to Uncle Tom's Cabin is indicative of plantation content at the time. Tom acts largely came to replace other plantation narratives, particularly in the third act. These sketches sometimes supported Stowe's novel, but just as often they turned it on its head or attacked the author. Whatever the intended message, it was usually lost in the joyous, slapstick atmosphere of the piece. Characters such as Simon Legree sometimes disappeared, and the title was frequently changed to something more cheerful like "Happy Uncle Tom" or "Uncle Dad's Cabin". Uncle Tom himself was frequently portrayed as a harmless bootlicker to be ridiculed. Troupes known as Tommer companies specialized in such burlesques, and theatrical Tom shows integrated elements of the minstrel show and competed with it for a time.


          Minstrelsy's racism (and misogyny) could be rather vicious. There were comic songs in which blacks were "roasted, fished for, smoked like tobacco, peeled like potatoes, planted in the soil, or dried up and hung as advertisements", and there were multiple songs in which a black man accidentally put out a black woman's eyes. On the other hand, the fact that the minstrel show broached the subjects of slavery and race at all is perhaps more significant than the racist manner in which it did so. Despite these pro-plantation attitudes, minstrelsy was banned in many Southern cities. Its association with the North was such that as secessionist attitudes grew stronger, minstrels on Southern tours became convenient targets of anti-Yankee sentiment.


          Non-race-related humor came from lampoons of other subjects, including aristocratic whites such as politicians, doctors, and lawyers. Women's rights was the only other serious subject to appear with any regularity in antebellum minstrelsy, almost always to ridicule the notion. The women's rights lecture became common in stump speeches. When one character joked, "Jim, I tink de ladies oughter vote," another replied, "No, Mr. Johnson, ladies am supposed to care berry little about polytick, and yet de majority ob em am strongly tached to parties." Minstrel humor was simple and relied heavily on slapstick and wordplay. Performers told nonsense riddles: "The difference between a schoolmaster and an engineer is that one trains the mind and the other minds the train."


          With the outbreak of the American Civil War, minstrels remained mostly neutral and satirized both sides. However, as the war reached Northern soil, troupes turned their loyalties to the Union. Sad songs and sketches came to dominate in reflection of the mood of a bereaved nation. Troupes performed skits about dying soldiers and their weeping widows, and about mourning white mothers. " Weeping, Sad, and Lonely" became the hit of the period, selling over a million copies of sheet music. To balance the somber mood, minstrels put on patriotic numbers like "The Star Spangled Banner", accompanied by depictions of scenes from American history that lionized figures like George Washington and Andrew Jackson. Social commentary grew increasingly important to the show. Performers criticized Northern society and those they felt responsible for the breakup of the country, who opposed reunification, or who profited from a nation at war. Emancipation was either opposed through happy plantation material or mildy supported with pieces that depicted slavery in a negative light. Eventually, direct criticism of the South became more biting.


          


          Decline
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          Minstrelsy lost popularity during the war. New entertainments such as variety shows, musical comedies, and vaudeville appeared in the North, backed by master promoters like P. T. Barnum who wooed audiences away. Blackface troupes responded by traveling farther and farther afield, with their primary base now in the South and Midwest.


          Those minstrels who stayed in New York and similar cities followed Barnum's lead by advertising relentlessly and emphasizing the spectacle of minstrelsy. Troupes ballooned; as many as 19 performers could be on stage at once, and J. H. Haverly's United Mastodon Minstrels had over 100 members. Scenery grew lavish and expensive, and specialty acts like Japanese acrobats or circus freaks sometimes appeared. These changes made minstrelsy unprofitable for smaller troupes.


          Other minstrel troupes tried to satisfy outlying tastes. Female acts had made a stir in variety shows, and Madame Rentz's Female Minstrels ran with the idea, first performing in 1870 in skimpy costumes and tights. Their success gave rise to at least 11 all-female troupes by 1871, one of which did away with blackface altogether. Ultimately, the girlie show emerged as a form in its own right. Mainstream minstrelsy continued to emphasize its propriety, but traditional troupes adopted some of these elements in the guise of the female impersonator. A well-played wench character became critical to success in the postwar period.
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          This new minstrelsy maintained an emphasis on refined music. Most troupes added jubilees, or spirituals, to their repertoire in the 1870s. These were fairly authentic religious slave songs borrowed from traveling black singing groups. Other troupes drifted further from minstrelsy's roots. When George Primrose and Billy West broke with Haverly's Mastadons in 1877, they did away with blackface for all but the endmen and dressed themselves in lavish finery and powdered wigs. They decorated the stage with elaborate backdrops and performed no slapstick whatsoever. Their brand of minstrelsy differed from other entertainments only in name.


          Social commentary continued to dominate most performances, with plantation material constituting only a small part of the repertoire. This effect was amplified as minstrelsy featuring black performers took off in its own right and stressed its connection to the old plantations. The main target of criticism was the moral decay of the urbanized North. Cities were painted as corrupt, as homes to unjust poverty, and as dens of " city slickers" who lay in wait to prey upon new arrivals. Minstrels stressed traditional family life; stories told of reunification between mothers and sons thought dead in the war. Women's rights, disrespectful children, low church attendance, and sexual promiscuity became symptoms of decline in family values and of moral decay. Of course, Northern black characters carried these vices even further. African American members of Congress were one example, pictured as pawns of the Radical Republicans.


          By the 1890s, minstrelsy formed only a small part of American entertainment, and by 1919 a mere three troupes dominated the scene. Small companies and amateurs carried the traditional minstrel show into the 20th century, now with an audience mostly in the rural South, while black-owned troupes continued traveling to more outlying areas like the West. These black troupes were one of minstrelsy's last bastions, as more white actors moved into vaudeville.


          


          Black minstrelsy


          In the 1840s and 50s, William Henry Lane and Thomas Dilward became the first African Americans to perform on the minstrel stage. All-black troupes followed as early as 1855. These companies emphasized that their ethnicity made them the only true delineators of black song and dance, with one advertisement describing a troupe as "SEVEN SLAVES just from Alabama, who are EARNING THEIR FREEDOM by giving concerts under the guidance of their Northern friends." White curiosity proved a powerful motivator, and the shows were patronized by people who wanted to see blacks acting "spontaneously" and "naturally", as if on exhibit. Promoters seized on this, one billing his troupe as "THE DARKY AS HE IS AT HOME, DARKY LIFE IN THE CORNFIELD, CANEBRAKE, BARNYARD, AND ON THE LEVEE AND FLATBOAT." Keeping with convention, black minstrels still corked the faces of at least the endmen. One commentator described a mostly uncorked black troupe as "mulattoes of a medium shade except two, who were light. . . . The end men were each rendered thoroughly black by burnt cork." The minstrels themselves promoted their performing abilities, quoting reviews that favorably compared them to popular white troupes. These black companies often featured female minstrels.
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          One or two African American troupes dominated the scene for much of the late 1860s and 1870s. The first of these was Brooker and Clayton's Georgia Minstrels, who played the Northeast around 1865. Sam Hague's Slave Troupe of Georgia Minstrels formed shortly thereafter and toured England to great success beginning in 1866. In the 1870s, white entrepreneurs bought most of the successful black companies. Charles Callender obtained Sam Hague's troupe in 1872 and renamed it Callender's Georgia Minstrels. They became the most popular black troupe in America, and the words Callender and Georgia came to be synonymous with the institution of black minstrelsy. J. H. Haverly in turn purchased Callender's troupe in 1878 and applied his strategy of enlarging troupe size and embellishing sets. When this company went to Europe, Gustave and Charles Frohman took the opportunity to promote their Callender's Consolidated Colored Minstrels. Their success was such that the Frohmans bought Haverly's group and merged it with theirs, creating a virtual monopoly on the market. The company split in three to better canvas the nation and dominated black minstrelsy throughout the 1880s. Individual black performers like Billy Kersands, James A. Bland, Sam Lucas, and Wallace King grew famous as any featured white performer.


          Racism made black minstrelsy a difficult profession. When playing Southern towns, performers had to stay in character even off stage, dressed in ragged "slave clothes" and perpetually smiling. Troupes left town quickly after each performance, and some had so much trouble securing lodging that they hired out whole trains or had cars custom built to sleep in, complete with hidden compartments in which to hide should things turn ugly. Even these were no haven, as whites sometimes used the cars for target practice. Their salaries, though higher than those of most blacks of the period, failed to reach levels earned by white performers; even superstars like Kersands earned slightly less than featured white minstrels. Unsurprisingly, most black troupes did not last long.


          In content, early black minstrelsy differed little from its white counterpart. As white troupes drifted from plantation subjects in the mid-1870s however, black troupes placed a new emphasis on it. The addition of jubilee singing gave black minstrelsy a popularity boost as the black troupes were rightly believed to be the most authentic performers of such material. Other significant differences were that the black minstrels added religious themes to their shows while whites shied from them, and that the black companies commonly ended the first act of the show with a military high-stepping, brass band burlesque, a practice adopted after Callender's Minstrels used it in 1875 or 1876. Although black minstrelsy lent credence to racist ideals of blackness, many African American minstrels worked to subtly alter these stereotypes and to poke fun at white society. One jubilee described heaven as a place "where de white folks must let the darkeys be" and they could not be "bought and sold". In plantation material, aged black characters were rarely reunited with long-lost masters like they were in white minstrelsy.


          African Americans formed a large part of the black minstrels' audience, especially for smaller troupes. In fact, their numbers were so great that many theatre owners had to relax rules relegating black patrons to certain areas. Theories as to why blacks would look favorably upon negative images of themselves vary. Perhaps they felt in on the joke, laughing at the over-the-top characters from a sense of "in-group recognition". Maybe they even implicitly endorsed the racist antics, or they felt some connection to elements of an African culture that had been suppressed but was visible, albeit in racist, exaggerated form, in minstrel personages. They certainly got many jokes that flew over whites' heads or registered as only quaint distractions. Another draw for black audiences was simply seeing fellow African Americans on stage; black minstrels were largely viewed as celebrities. Formally educated African Americans, on the other hand, either disregarded black minstrelsy or openly disdained it. Still, black minstrelsy was the first large-scale opportunity for African Americans to enter American show business.


          


          Structure


          The Christy Minstrels established the basic structure of the minstrel show in the 1840s. A crowd-gathering parade to the theatre often preceded the performance. The show itself was divided into three major sections. During the first, the entire troupe danced onto stage singing a popular song and doing a dance called the walkaround. Upon the instruction of the interlocutor, a sort of host, they sat in a semicircle. Various stock characters always took the same positions: the genteel interlocutor in the middle, flanked by Tambo and Bones, who served as the endmen or cornermen. The interlocutor and the endmen exchanged jokes and performed a variety of humorous songs. Over time, these came to include maudlin numbers not always in dialect. One minstrel, usually a tenor, came to specialize in this part; such singers often became celebrities, especially with women. An upbeat plantation song and dance ended the act.


          The second portion of the show, called the olio, was historically the last to evolve, as its real purpose was to allow for the setting of the stage for act three behind the curtain. It had more of a variety show structure. Performers danced, played instruments, did acrobatics, and demonstrated other amusing talents. Troupes offered parodies of European-style entertainments, and European troupes themselves sometimes performed. The highlight was when one actor, typically one of the endmen, delivered a faux-black-dialect stump speech, a long oration about anything from nonsense to science, society, or politics, during which the dim-witted character tried to speak eloquently, only to deliver countless malapropisms, jokes, and unintentional puns. All the while, the speaker moved about like a clown, standing on his head and almost always falling off his stump at some point. With blackface makeup serving as fool's mask, these stump speakers could deliver biting social criticism without offending the audience, although the focus was usually on sending up unpopular issues and making fun of blacks' ability to make sense of them. Many troupes employed a stump specialist with a trademark style and material.


          The afterpiece rounded out the production. In the early days of the minstrel show, this was often a skit set on a Southern plantation that usually included song-and-dance numbers and featured Sambo- and Mammy-type characters in slapstick situations. The emphasis lay on an idealized plantation life and the happy slaves who lived there. Nevertheless, antislavery viewpoints sometimes surfaced in the guise of family members separated by slavery, runaways, or even slave uprisings. A few stories highlighted black trickster figures who managed to get the better of their masters. Beginning in the mid-1850s, performers did burlesque renditions of other plays; both Shakespeare and contemporary playwrights were common targets. The humor of these came from the inept black characters trying to perform some element of high white culture. Slapstick humor pervaded the afterpiece, including cream pies to the face, inflated bladders, and on-stage fireworks. Material from Uncle Tom's Cabin dominated beginning in 1853. The afterpiece allowed the minstrels to introduce new characters, some of whom became quite popular and spread from troupe to troupe.


          


          Characters
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          The earliest minstrel characters took as their base popular white stage archetypesfrontiersmen, fishermen, hunters, and riverboatsmen whose depictions drew heavily from the tall taleand added exaggerated blackface speech and makeup. These Jim Crows and Gumbo Chaffs fought and boasted that they could "wip [their] weight in wildcats" or "eat an alligator". As public opinion toward blacks changed, however, so did the minstrel stereotypes. Eventually, several stock characters emerged. Chief among these were the slave, who often maintained the earlier name Jim Crow, and the dandy, known frequently as Zip Coon. The two formed a dichotomy of blackness, both equally ludicrous.


          The white actors who portrayed these characters spoke an ersatz, exaggerated form of Black Vernacular English. These characters were stupid and silly at best, grotesque and alien at worst. The blackface makeup and illustrations on programs and sheet music depicted them with huge eyeballs, overly wide noses, and thick-lipped mouths that hung open or grinned foolishly; one character expressed his love for a woman with "lips so large a lover could not kiss them all at once". They had huge feet and preferred "possum" and "coon" to more civilized fare. Minstrel characters were often described in animalistic terms, with "wool" instead of hair, "bleating" like sheep, and having "darky cubs" instead of children. Other ludicrous claims were that blacks had to drink ink when they got sick "to restore their colour" and that they had to file their hair rather than cut it. They were inherently musical, dancing and frolicking through the night with no need for sleep.


          

          Thomas "Daddy" Rice introduced the earliest slave archetype with his song " Jump Jim Crow" and its accompanying dance. He claimed to have learned the number by watching an old, limping black stable hand dancing and singing, "Wheel about and turn about and do jus' so/Eb'ry time I wheel about I jump Jim Crow." Other early minstrel performers quickly adopted Rice's character.


          Slave characters in general came to be low-comedy types with names that matched the instruments they played: Brudder Tambo (or simply Tambo) for the tambourine and Brudder Bones (or Bones) for the bone castanets or bones. These endmen (for their position in the minstrel semicircle) were ignorant and poorly spoken, being conned, electrocuted, or run over in various sketches. They happily shared their stupidity; one slave character said that to get to China, one had only to go up in a balloon and wait for the world to rotate below. Highly musical and unable to sit still, they constantly contorted their bodies wildly while singing.


          Tambo and Bones's simple-mindedness and lack of sophistication were highlighted by pairing them with a straight man master of ceremonies called the interlocutor. This character, although usually in blackface, spoke in aristocratic English and used a much larger vocabulary. The humor of these exchanges came from the misunderstandings on the part of the endmen when talking to the interlocutor:


          
            	Interlocutor: I'm astonished at you, Why, the idea of a man of your mental calibre talking about such sordid matters, right after listening to such a beautiful song! Have you no sentiment left?

          


          
            	Tambo: No, I haven't got a cent left.

          


          Tambo and Bones were favorites of the audience, and their repartee with the interlocutor was for many the best part of the show. There was an element of laughing with them for the audience, as they frequently made light of the interlocutor's grandiose ways.


          The interlocutor was responsible for beginning and ending each segment of the show. To this end, he had to be able to gauge the mood of the audience and know when it was time to move on. Accordingly, the actor who played the role was paid very well in comparison to other non-featured performers.


          There were many variants on the slave archetype. The old darky or old uncle formed the head of the idyllic black family. Like other slave characters, he was highly musical and none-too-bright, but he had favorable aspects like his loving nature and the sentiments he raised regarding love for the aged, ideas of old friendships, and the cohesiveness of the family. His death and the pain it caused his master was a common theme in sentimental songs. Alternatively, the master could die, leaving the old darky to mourn. Stephen Foster's " Old Uncle Ned" was the most popular song on this subject. Less frequently, the old darky might be cast out by a cruel master when he grew too old to work. After the Civil War, this character became the most common figure in plantation sketches. He frequently cried about the loss of his home during the war, only to meet up with someone from the past such as the child of his former master. In contrast, the trickster, often called Jasper Jack, appeared less frequently. By outsmarting his white master, he exemplified antislavery sentiment.


          Female characters ranged from the sexually provocative to the laughable. These roles were almost always played by men in drag (most famously George Christy, Francis Leon, and Barney Williams), even though American theatre outside minstrelsy was filled with actresses at this time. Mammy or the old auntie was the old darky's counterpart. She often went by the name of Aunt Dinah Roh after the song of that title. Mammy was lovable to both blacks and whites, matronly, but hearkening to European peasant woman sensibilities. Her main role was to be the devoted mother figure in scenarios about the perfect plantation family.


          
            [image: Minstrel show performers Rollin Howard (in wench costume) and George Griffin, c. 1855]
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          The wench, yaller gal, or prima donna was a mulatto who combined the light skin and facial features of a white woman with the perceived sexual promiscuity and exoticism of a black woman. Her beauty and flirtatiousness made her a common target for male characters, although she usually proved capricious and elusive. After the Civil War, the wench emerged as the most important specialist role in the minstrel troupe; men could alternately be titillated and disgusted, while women could admire the illusion and high fashion. The role was most strongly associated with the song " Miss Lucy Long", so the character many times bore that name. Actress Olive Logan commented that some actors were "marvelously well fitted by nature for it, having well-defined soprano voices, plump shoulders, beardless faces, and tiny hands and feet." Many of these actors were teen-aged boys. In contrast was the funny old gal, a slapstick role played by a large man in motley clothing and large, flapping shoes. The humor she invoked often turned on the male characters' desire for a woman whom the audience would perceive as unattractive.


          
            [image: 1906 postcard advertisement featuring dandy-type characters]
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          The counterpart to the slave was the dandy, a common character in the afterpiece. He was a northern urban black man trying to live above his station by mimicking white, upper-class speech and dressusually to no good effect. Dandy characters often went by Zip Coon, after the song popularized by George Washington Dixon, although others had pretentious names like Count Julius Caesar Mars Napoleon Sinclair Brown. Their clothing was a ludicrous parody of upper-class dress: coats with tails and padded shoulders, white gloves, monocles, fake mustaches, and gaudy watch chains. They spent their time primping and preening, going to parties, dancing and strutting, and wooing women. Like other urban black characters, the dandies' pretentiousness showed that they had no place in white society while sending up social changes like nouveau-riche white culture.


          The black soldier became another stock type during the Civil War and merged qualities of the slave and the dandy. He was acknowledged for playing some role in the war, but he was more frequently lampooned for bumbling through his drills or for thinking his uniform made him the equal of his white counterparts. He was usually better at retreating than fighting, and, like the dandy, he preferred partying to serious pursuits. Still, his introduction allowed for some return to themes of the breakup of the plantation family.


          Non-black stereotypes played a significant role in minstrelsy, and although still performed in blackface, were distinguished by their lack of black dialect. American Indians before the Civil War were usually depicted as innocent symbols of the pre-industrial world or as pitiable victims whose peaceful existence had been shattered by the encroachment of the white man. However, as the United States turned its attentions West, American Indians became savage, pagan obstacles to progress. These characters were formidable scalpers to be feared, not ridiculed; any humor in such scenarios usually derived from a black character trying to act like one of the frightful savages. One sketch began with white men and American Indians enjoying a communal meal in a frontier setting. As the American Indians became intoxicated, they grew more and more antagonistic, and the army ultimately had to intervene to prevent the massacre of the whites. Even favorably presented American Indian characters usually died tragically. The message conveyed was that such people had no place in American society.


          Depictions of East Asians began during the California Gold Rush when minstrels encountered Chinese out West. Minstrels caricatured them by their strange language ("ching chang chung"), odd eating habits (dogs and cats), and propensity for wearing pigtails. Parodies of Japanese became popular when a Japanese acrobat troupe toured the U.S. beginning in 1865. A run of Gilbert and Sullivan's The Mikado in the mid-1880s inspired another wave of Asian characterizations.


          The few white characters in minstrelsy were stereotypes of immigrant groups like the Irish and Germans. Irish characters first appeared in the 1840s, portrayed as hotheaded, odious drunkards who spoke in a thick brogue. This portrayal was a reaction to both the Irish's Catholicness and their willingness to work for cheap wages, which frightened non-Irish workers. However, beginning in the 1850s, many Irishmen joined minstrelsy, and Irish theatergoers probably came to represent a significant part of the audience, so this negative image was muted. By the 1870s, the Irish were still ready to fight and drink but were otherwise like any other white audience member. Germans, on the other hand, were portrayed favorably from their introduction to minstrelsy in the 1860s. They were responsible and sensible, though still humorous for their large size, hardy appetites, and heavy "Dutch" accents. Part of this positive portrayal no doubt came about because some of the actors portraying German characters were German themselves.


          


          Music and dance


          Music and dance were the heart of the minstrel show and a large reason for its popularity. Troupes marketed sheet music of the songs they featured so that viewers could enjoy them at home and other minstrels could adopt them for their act.


          How much influence black music had on minstrel performance remains a debated topic. Minstrel music certainly contained some element of black culture, added onto a base of European tradition with distinct Irish and Scottish folk music influences. Musicologist Dale Cockrell argues that early minstrel music mixed both African and European traditions and that distinguishing black and white urban music during the 1830s is impossible. Insofar as the minstrels had authentic contact with black culture, it was via neighborhoods, taverns, theaters, and waterfronts where blacks and whites could mingle freely. The inauthenticity of the music and the Irish and Scottish elements in it are explained by the fact that slaves were rarely allowed to play native African music and therefore had to adopt and adapt elements of European folk music. Compounding the problem is the difficulty in ascertaining how much minstrel music was written by black composers, as the custom at the time was to sell all rights to a song to publishers or other performers. Nevertheless, many troupes claimed to have carried out more serious "fieldwork".


          Early blackface songs often consisted of unrelated verses strung together by a common chorus. In this pre-Emmett minstrelsy, the music "jangled the nerves of those who believed in music that was proper, respectable, polished, and harmonic, with recognizable melodies." It was thus a juxtaposition of "vigorous earth-slapping footwork of black dances . . . with the Irish lineaments of blackface jigs and reels." The minstrel show texts sometimes even mixed black lore, such as stories about talking animals or slave tricksters, with humor from the region southwest of the Appalachians, itself a mixture of traditions from different races and cultures. Minstrel instruments were also a mlange: African banjo and tambourine with European fiddle and bones In short, early minstrel music and dance was not true black culture; it was a white reaction to it. This was the first large-scale appropriation and commercial exploitation of black culture by American whites.


          In the late 1830s, a decidedly European structure and high-brow style became popular in minstrel music. The banjo, played with "scientific touches of perfection" and popularized by Joel Sweeney, became the heart of the minstrel band. Songs like the Virginia Minstrels' hit " Old Dan Tucker" have a catchy tune, energetic rhythm, and melody and harmony; minstrel music was now for singing as well as dancing. The Spirit of the Times even described the music as vulgar because it was "entirely too elegant" and that the "excellence" of the singing "[was] an objection to it." Others complained that the minstrels had foregone their black roots. In short, the Virginia Minstrels and their imitators wanted to please a new audience of predominantly white, middle-class Northerners, by playing music the spectators would find familiar and pleasant.


          Despite the elements of ridicule contained in blackface performance, mid-19th century white audiences by and large believed the songs and dances to be authentically black. For their part, the minstrels always billed themselves and their music as such. The songs were called "plantation melodies" or "Ethiopian choruses", among other names. By using the black caricatures and so-called black music, the minstrels added a touch of the unknown to the evening's entertainment, which was enough to fool audiences into accepting the whole performance as authentic.
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          The minstrels' dance styles, on the other hand, were much truer to their alleged source. The success of "Jump Jim Crow" is indicative: It was an old English tune with fairly standard lyrics, which leaves only Rice's dancewild upper-body movements with little movement below the waistto explain its popularity. Dances like the Turkey Trot, the Buzzard Lope, and the Juba dance all had their origins in the plantations of the South, and some were popularized by black performers such as William Henry Lane, Signor Cornmeali ("Old Corn Meal"), and John "Picayune" Butler. One performance by Lane in 1842 was described as consisting of "sliding steps, like a shuffle, and not the high steps of an Irish jig." Lane and the white men who mimicked him moved about the stage with no obvious foot movement. The walkaround, a common feature of the minstrel show's first act, was ultimately of West African origin and featured a competition between individuals hemmed in by the other minstrels. Elements of white tradition remained, of course, such as the fast-paced breakdown that formed part of the repertoire beginning with Rice. Minstrel dance was generally not held to the same mockery as other parts, although contemporaries such as Fanny Kemble argued that minstrel dance was merely a "faint, feeble, impotentin a word, pale Northern reproductions of that ineffable black conception."


          The introduction of the jubilee, or spiritual, marked the minstrels' first undeniable adoption of black music. These songs remained relatively authentic in nature, antiphonal with a repetitive structure that relied heavily on call and response. The black troupes sang the most authentic jubilees, while white companies inserted humorous verses and replaced religious themes with plantation imagery, often starring the old darky. Jubilee eventually became synonymous with plantation.


          


          Legacy


          The minstrel show played a powerful role in shaping assumptions about blacks. However, unlike vehemently anti-black propaganda from the time, minstrelsy made this attitude palatable to a wide audience by couching it in the guise of well intentioned paternalism. Blacks were in turn expected to uphold these stereotypes or else risk white retaliation.


          Popular entertainment perpetuated the racist stereotype of the uneducated, ever-cheerful, and highly musical black well into the 1950s. Even as the minstrel show was dying out in all but amateur theatre, blackface performers became common acts on vaudeville stages and in legitimate drama. These entertainers kept the familiar songs, dances, and pseudo-black dialect, often in nostalgic looks back at the old minstrel show. The most famous of these performers is probably Al Jolson, who took blackface to the big screen in the 1920s in films such as The Jazz Singer (1927). His 1930 film Mammy uses the setting of a traveling minstrel show, giving an on-screen presentation of a performance. Likewise, when the sound era of cartoons began in the late 1920s, early animators such as Walt Disney gave characters like Mickey Mouse (who already resembled blackface performers) a minstrel-show personality; the early Mickey is constantly singing and dancing and smiling. As late as 1942, in the Warner Bros. cartoon "Fresh Hare," minstrel shows could be used as a gag (in this case, featuring Elmer Fudd and Bugs Bunny leading a chorus of "Camptown Races") with the expectation, presumably, that audiences would get the reference. Radio shows got into the act, a fact perhaps best exemplified by the popular radio shows Two Black Crows, Sam and Henry, and Amos 'n' Andy , A transcription survives from 1931 of The Blue Coal Minstrels , which uses many of the standard forms of the minstrel show, including Tambo, Bones and the interlocutor. The National Broadcasting Company, in a 1930 pamphlet, used the minstrel show as a point of reference in selling its services.


          


          As recently as the mid-1970s the BBC screened The Black and White Minstrel Show on television, starring the George Mitchell Minstrels. The racist archetypes that blackface minstrelsy helped to create persist to this day; some argue that this is even true in hip hop culture and movies. The 2000 Spike Lee movie Bamboozled alleges that modern black entertainment exploits African American culture much as the minstrel shows did a century ago, for example.


          Meanwhile, African American actors were limited to the same old minstrel-defined roles for years to come and by playing them, made them more believable to white audiences. On the other hand, these parts opened the entertainment industry to African American performers and gave them their first opportunity to alter those stereotypes. Many famous singers and actors gained their start in black minstrelsy, including W. C. Handy, Ida Cox, Ma Rainey, Bessie Smith, Ethel Waters, and Butterbeans and Susie. The Rabbit's Foot Company was a variety troupe, originally founded in 1900 by an African American, Pat Chappelle, which drew on and developed the minstrel tradition while updating it and helping to develop and spread black musical styles. Besides Ma Rainey and Bessie Smith, later musicians working for "the Foots" included Louis Jordan, Brownie McGhee and Rufus Thomas, and the company was still touring as late as 1950. Its success was rivalled by other touring variety troupes, such as " Silas Green from New Orleans."


          The very structure of American entertainment bears minstrelsy's imprint. The endless barrage of gags and puns appears in the work of the Marx Brothers and David and Jerry Zucker. The varied structure of songs, gags, " hokum" and dramatic pieces continued into vaudeville, variety shows, and to modern sketch comedy shows like Hee Haw or, more distantly, Saturday Night Live and In Living Colour. Jokes once delivered by endmen are still told today: "Why did the chicken cross the road?" "Why does a fireman wear red suspenders?" Other jokes form part of the repertoire of modern comedians: "Who was that lady I saw you with last night? That was no ladythat was my wife!" The stump speech is an important precursor to modern stand-up comedy.


          Another important legacy of minstrelsy is its music. The hokum blues genre carried over the dandy, the wench, the simple minded slave characters (sometimes rendered as the rustic white "rube") and even the interlocutor into early blues and country music incarnations through the medium of "race music" and "hillbilly" recordings. Many minstrel tunes are now popular folk songs. Most have been expunged of the exaggerated black dialect and the overt references to blacks. " Dixie", for example, was adopted by the Confederacy as its unofficial national anthem and is still popular, and " Carry Me Back to Old Virginny" was sanitized and made the state song of Virginia until 1997. " My Old Kentucky Home" remains the state song of Kentucky. The instruments of the minstrel show were largely kept on, especially in the South. Minstrel performers from the last days of the shows, such as Uncle Dave Macon, helped popularize the banjo and fiddle in modern country music. And by introducing America to black dance and musical style, minstrelsy opened the nation to black cultural forms for the first time on a large scale.
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          The Miocene Epoch is a period of time that extends from about 23.03 to 5.33 million years before the present. As with other older geologic periods, the rock beds that define the start and end are well identified but the exact dates of the start and end of the period are uncertain. The Miocene was named by Sir Charles Lyell. Its name comes from the Greek words ί (meiōn, less) and ό (kainos, new) and means "less recent" because it has 18% (fewer than the Pliocene) of modern sea invertebrates. The Miocene follows the Oligocene Epoch and is followed by the Pliocene Epoch. The Miocene is the first epoch of the Neogene Period.


          As the earth cooled, it went from the Oligocene epoch through the Miocene and into the Pliocene. The Miocene boundaries are not set at an easily identified worldwide event but rather at regional boundaries between the warmer Oligocene and the cooler Pliocene.


          The plants and animals of the Miocene were fairly modern. Mammals and birds were well-established. Whales, seals, and kelp spread.


          


          Subdivisions


          The Miocene faunal stages from youngest to oldest are typically named according to the International Commission on Stratigraphy:


          
            
              	Messinian

              	(7.246  5.332 mya)
            


            
              	Tortonian

              	(11.608  7.246 mya)
            


            
              	Serravallian

              	(13.65  11.608 mya)
            


            
              	Langhian

              	(15.97  13.65 mya)
            


            
              	Burdigalian

              	(20.43  15.97 mya)
            


            
              	Aquitanian

              	(23.03  20.43 mya)
            

          


          These subdivisions within the Miocene are defined by the relative abundance of different species of calcareous nanofossils (calcite platelets shed by brown single-celled algae) and foraminifera (single-celled protists with diagnostic shells). Two subdivisions each form the Early, Middle and Late Miocene.


          In most of North America, faunal stages are defined according to the land mammal fauna (North American Land Mammal Ages or NALMAs). They overlap the borders of the Miocene and Oligocene/Pliocene:


          
            
              	Hemphillian

              	(9  4.75 mya); includes much of the Early Pliocene
            


            
              	Clarendonian

              	(11.8  9 mya)
            


            
              	Barstovian

              	(15.5  11.8 mya)
            


            
              	Hemingfordian

              	(19  15.5 mya)
            


            
              	Arikareean

              	(30.5  19 mya); includes much of the Oligocene
            

          


          Californian sites, which are derived from the former Farallon Plate, provide another sequence which also overlaps with the epoch boundaries:


          
            
              	Delmontian

              	(7.5  2.9 mya); includes much of the Pliocene
            


            
              	Mohnian

              	(13.5  7.5 mya)
            


            
              	Luisian

              	(15.5  13.5 mya)
            


            
              	Relizian

              	(16.5  15.5 mya)
            


            
              	Saucesian

              	(22  16.5 mya)
            


            
              	Zemorrian

              	(33.5  22 mya); includes nearly all the Oligocene
            

          


          Yet other systems are used to describe the Miocene stratigraphy of Japan, Australia and New Zealand.


          


          Paleogeography


          Continents continued to drift toward their present positions. Of the modern geologic features, only the land bridge between South America and North America was absent, although South America was approaching the western subduction zone in the Pacific Ocean, causing both the rise of the Andes and a southward extension of the Meso-American peninsula.


          Mountain building took place in Western North America and Europe. Both continental and marine Miocene deposits are common worldwide with marine outcrops common near modern shorelines. Well studied continental exposures occur in the American Great Plains and in Argentina.


          India continued to collide with Asia, creating more mountain ranges. The Tethys Seaway continued to shrink and then disappeared as Africa collided with Eurasia in the Turkish- Arabian region between 19 and 12 mya. Subsequent uplift of mountains in the western Mediterranean region and a global fall in sea levels combined to cause a temporary drying up of the Mediterranean Sea (known as the Messinian salinity crisis) near the end of the Miocene.


          The global trend was one towards increasing aridity caused primarily by global cooling reducing the ability of the atmosphere to absorb moisture. Uplift of East Africa in the Late Miocene was partly responsible for the shrinking of tropical rain forests in that region, and Australia got drier as it entered a zone of low rainfall in the Late Miocene.


          


          Life


          


          Flora


          Grasslands underwent a major expansion; forests fell victim to a generally cooler and drier climate overall. Grasses also diversified greatly, co-evolving with large herbivores and grazers, including ruminants. Between 7 and 6 million years ago, there occurred a sudden expansion of grasses which were able to assimilate carbon dioxide more efficiently but were also richer in silica, causing a worldwide extinction of large herbivores. The expansion of grasslands and radiations among terrestrial herbivores such as horses can be linked to fluctuations in CO2.


          


          Fauna


          Both marine and continental fauna were fairly modern, although marine mammals were less numerous. Only in isolated South America and Australia did widely divergent fauna exist. Mammals were also modern, with recognizable wolves, raccoons, horses, beaver, deer, camels, and whales.


          Recognizable crows, ducks, auks, grouses and owls appear in the Miocene. By the epoch's end, all or almost all modern bird families are believed to have been present; the few post-Miocene bird fossils which cannot be placed in the evolutionary tree with full confidence are simply too badly preserved instead of too equivocal in character. Marine birds reached their highest diversity ever in the course of this epoch.


          Brown algae, called kelp, proliferate, supporting new species of sea life, including otters, fish and various invertebrates. The cetaceans diversified, and some modern genera appeared, such as the sperm whales. The pinnipeds, which appeared near the end of the Oligocene, became more aquatic.
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              Megalodon.
            

          


          Approximately 100 species of apes lived during this time. They occupied much of the Old World and ranged in size, diet, and anatomy. Due to scanty fossil evidence it is unclear which ape or apes contributed to the modern hominoid clade, but molecular evidence indicates this ape lived from between 15 to 12 million years ago.


          In the oceans, modern sharks appeared at this time including the huge Megalodon. Cetaceans, such as dolphins, whales, and porpoises evolved. Their ancestors the Archaeoceti, however, were becoming less common and eventually became extinct.


          


          Oceans


          East Antarctica had some glaciers during the early Miocene (23-15 million years ago). Oceans cooled partly due the formation of the Antarctic Circumpolar Current, and about 15 million years ago the ice cap in the southern hemisphere started to grow to its present form. The Greenland ice cap developed later, in Pliocene time, about 3 million years ago.


          


          Middle Miocene disruption
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              	Station Mir
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              	Station statistics
            


            
              	Call sign:

              	Mir
            


            
              	Crew:

              	3
            


            
              	Launch:

              	1986- 02-19

              21:28:23 UTC
            


            
              	Launch pad:

              	LC200/39, Baikonur Cosmodrome,

              USSR
            


            
              	Reentry:

              	2001- 03-23

              05:50:00 UTC
            


            
              	Mass:

              	124,340 kg

              (274,123 lbs)
            


            
              	Living volume:

              	350 m
            


            
              	Perigee:

              	386 km (207.9 nmi)
            


            
              	Apogee:

              	398 km (212.5 nmi)
            


            
              	Orbit inclination:

              	51.6 degrees
            


            
              	Orbital period:

              	89.8 minutes
            


            
              	Orbits per day:

              	16.13
            


            
              	Days in orbit:

              	5,519 days
            


            
              	Days occupied:

              	4,592 days
            


            
              	Distance travelled:

              	3,638,470,307 km

              (1,964,616,800 nmi)
            


            
              	Statistics as of Deorbit on 2001- 03-23.
            


            
              	Configuration
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              	Final configuration of Mir, with docked Space Shuttle
            


            
              	Station Mir
            

          


          Mir (Russian: Мир, which can mean both Peace and World, and was the name given to peasant communes in pre-revolutionary Russia) was a Soviet (and later Russian) orbital station. Mir was the worlds first consistently inhabited long-term research station in space, and the first 'third generation' type space station, constructed over a number of years with a modular design.


          Mir holds the record for longest continuous human presence in space at eight days short of 10 years, and, through a number of collaborations, was made internationally accessible to cosmonauts and astronauts of many countries. The most notable of these, the Shuttle-Mir Program, saw American Space Shuttles visiting the station eleven times, bringing supplies and providing crew rotation. Mir was assembled in orbit by successively connecting several modules, each launched separately from 1986 to 1996.


          The station existed until 23 March 2001, when it was deliberately de-orbited, breaking apart during atmospheric re-entry over the South Pacific Ocean.


          


          Development
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          Mir was authorized as part of the third generation of Soviet space systems in a February 17, 1976 decree to design an improved model of the Salyut DOS-17K space station. Four Salyut space stations had already been launched since 1971. Three more were launched during the development of Mir. At the time it was planned that the base blocks ( DOS-7 and DOS-8) would be equipped with a total of four docking ports: two at either end of the station as with the Salyut stations, and an additional two ports on either side of a docking sphere at the front of the station. By August 1978, this had evolved to the final configuration of one aft port and five ports in a spherical compartment at the forward end of the station.


          It was originally planned that the ports would connect to 7.5 tonne modules derived from the Soyuz spacecraft. These modules would have used a Soyuz propulsion module, as in Soyuz and Progress, and descent module and orbital module would have been replaced with a long laboratory module.
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              Zvezda Service Module under construction. Sister to the Mir Core and originally to be the core of Mir 2
            

          


          The Mir program was consolidated with Vladimir Chelomei's manned Almaz military space station program in a February 1979 resolution. The docking ports were reinforced to accommodate 20 tonne space station modules based on the TKS spacecraft. NPO Energia was responsible for the overall space station; however, work was subcontracted to KB Salyut, the development arm of the Khrunichev due to ongoing work on Energia, Salyut 7, Soyuz-T, and Progress spacecraft. KB Salyut began work in 1979, and drawings were released in 1982-1983. New systems incorporated into the station included the Salyut 5B digital flight control computer and gyrodyne flywheels (taken from Almaz), and the new Kurs automatic rendezvous system, Altair satellite communications system, Elektron oxygen generators, and Vozdukh carbon dioxide scrubbers.


          By early 1984 work on Mir had ground to a halt while all resources were being put into the Buran program to get the Buran space shuttle ready for flight test. Funding was returned in early 1984 when Valentin Glushko was ordered by the Central Committee's Secretary for Space and Defense to orbit Mir by early 1986, in time for the 27th Communist Party Congress.


          It was clear that the planned processing flow could not be followed and still make the 1986 launch date. It was decided on Cosmonaut's Day (April 12) to ship the flight model to Baikonur and conduct the systems testing and integration there. Mir arrived at the launch site on May 6, 1985. 1100 of 2500 cables required rework based on the results of tests to the ground test model at Khrunichev. In October Mir was rolled outside its cleanroom. The first launch attempt on February 16, 1986 was scrubbed when the spacecraft communications failed. The second attempt on February 19, 1986 at 21:28:23 UTC was successful, meeting the political deadline.


          


          Early existence


          Due to the pressure to launch the station in such short order, mission planners were left without Soyuz spacecraft or modules to launch to the station at first. It was decided to launch Soyuz T-15 on a dual mission to both Mir and Salyut 7.


          Leonid Kizim and Vladimir Solovyov first docked with the Mir space station on March 15, 1986. During their nearly 51-day stay on Mir, they brought the station online and checked its systems. They also unloaded two Progress spacecraft launched after their arrival, Progress-25 and Progress-26.


          On May 5, 1986 they undocked from Mir for a day-long journey to Salyut-7. They spent 51 days there and gathered 400 kg of scientific material from Salyut 7 for return to Mir. While Soyuz T-15 was at Salyut-7, the unmanned Soyuz TM-1 arrived at the unoccupied Mir and remained for 9 days, testing the new Soyuz TM. Soyuz T-15 redocked with Mir on June 26 and delivered the experiments and 20 instruments, including a multichannel spectrometer. The EO-1 crew spent their last 20 days on Mir conducting Earth observations before returning to earth on July 16, 1986, leaving the new station unoccupied.
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          The second expedition to Mir, Mir EO-2, launched on Soyuz TM-2 on February 5, 1987. During their stay, the Kvant-1 module was launched on March 30, 1987. It was the first, experimental version of a planned series of '37K' modules scheduled to be launched to Mir on the Soviet Buran space shuttle. Kvant-1 was originally planned to dock with Salyut 7; however, due to technical problems during its development, it was reassigned for Mir. The module carried the first set of six gyroscopes for attitude control. The module also carried instruments for X-ray and ultraviolet astrophysical observation.
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          The initial rendezvous of the Kvant-1 module with Mir on April 5th 1987 was troubled by the failure of the onboard control system. After the failure of the second attempt to dock, the onboard cosmonauts, Yuri Romanenko and Aleksandr Laveykin, conducted a spacewalk to fix the problem. They found a trash bag between the module and the station, which prevented the docking. The bag was left in orbit after the departure of one of the cargo ships. They removed the bag and completed docking on April 12th.


          The Soyuz TM-2 launch was the beginning of a string of 6 Soyuz launches and three long-duration crews between February 5, 1987 and April 27, 1989. This time period also saw the first international visitors to the station, Muhammed Faris, Abdul Ahad Mohmand and Jean-Loup Chrtien. With the departure of Mir EO-4 on Soyuz TM-7 April 27, 1989 the station was once again left unoccupied.


          


          First expansion phase


          The launch of Soyuz TM-8 on September 5, 1989 marked the beginning of the longest human presence in space to date. It also marked the beginning of Mir's second expansion. The Kvant-2 and Kristall modules were now ready for launch. Alexander Viktorenko and Aleksandr Serebrov docked with Mir and brought the station out of its five-month hibernation. On September 29 the cosmonauts installed equipment in the docking system in preparation for the arrival of Kvant 2, the first of the 20-ton add-on modules based on the TKS spacecraft from the Almaz program
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              Mir following the arrival of Kvant-2 in 1989.
            

          


          After a delay of 40 days due to problems with a batch of computer chips, Kvant-2 was launched on November 26. After problems deploying the craft's solar array and with the automated docking systems on both Kvant-2 and Mir, Kvant-2 was docked manually on December 6. Kvant-2 added a second set of gyrodines to Mir. The module also carried the new life support systems for recycling water and generating oxygen on board Mir, reducing its dependence on resupply from the ground. Kvant-2 also featured a large airlock with a one-meter hatch. A special backpack unit, an equivalent of the U.S. Manned Maneuvering Unit, was located inside Kvant-2's airlock.
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              Mir's configuration after the arrival of Kristall in 1990
            

          


          Soyuz TM-9 launched Mir EO-6 crew members Anatoly Solovyev and Aleksandr Balandin on February 11, 1990. While docking, the EO-5 crew on board Mir saw that 3 thermal blankets on the Soyuz-TM 9 were loose, potentially creating problems on reentry. It was decided that this would be manageable. Their stay on board Mir saw the addition of the Kristall module. The module was launched on May 31. The first docking attempt on June 6 was aborted due to an attitude control thruster failure. The Kristall module arrived at Mirs front port on June 10, and was relocated to the lateral port opposite Kvant-2 the next day, restoring the equilibrium of the complex. Due to the delay in the docking of Kristall, EO-6 was extended by 10 days to permit the activation of Kristalls systems, and to accommodate the EVA to repair the loose thermal blankets on Soyuz-TM 9.


          The Kristall module contained a number of furnaces for the creation of crystals in micro-gravity. Also on board was biotechnology research equipment, including a small greenhouse for plant cultivation experiments. The unit was equipped with a source of light and a feeding system. The module also contained equipment for astronomy observations. The main feature, however, was the two APAS-89 Androgynous Peripheral Attach System docking ports designed to be compatible with the Buran shuttle. Although they were never used with a Buran Shuttle, they were later used with the American Space Shuttle.


          The EO-7 relief crew arrived aboard Soyuz TM-10 on August 3, 1990. The new crew arrived at Mir with quail for Kvant-2's cages. A quail laid an egg en route to the station. It was returned to Earth, along with 130 kg of experiment results and industrial products, in Soyuz TM-9. Three more expeditions continued to visit Mir while tensions back on Earth grew. The Mir EO-10 crew launched aboard Soyuz TM-13 on October 2, 1991 was the last crew to launch from the USSR, and continued the occupation of Mir through the fall of the Soviet Union. The unlaunched modules, Spektr and Priroda, were not so lucky. The newly formed Russian Federal Space Agency was unable to finance them and they were put into storage, ending Mir's first expansion.


          


          International cooperation
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              Mir is seen orbiting about 350 kilometres above New Zealand.
            

          


          In September 1993 U.S. Vice-President Al Gore and Russian prime minister Viktor Chernomyrdin announced plans for a new space station, which would later be called the International Space Station, or ISS. They also agreed that, in preparation for this new project, the U.S. would be involved in the Mir project in the years ahead, under the code name Phase One (the ISS being Phase Two). Space shuttles would take part in the transport of supplies and people to and from Mir, and American astronauts would live on Mir for many months on end, allowing the U.S. to share and learn from the unique experience that Russia had with long duration space flights.


          The U.S. involvement in the Mir program also brought new funds to Mir. The most notable use of these was the completion and launch of the Spektr and Priroda modules. Also, the Mir Docking Module was constructed to make the process of docking the shuttle to the station easier.


          
            [image: The American Space Shuttle Atlantis docked to the Russian Mir Space Station]

            
              The American Space Shuttle Atlantis docked to the Russian Mir Space Station
            

          


          Starting in March 1995, seven U.S. astronauts spent 28 months on Mir. During their stay several acute emergencies occurred, notably a small fire on February 23, 1997, and a collision with an unmanned Progress spacecraft on June 25, 1997. The latter left a hole in the Spektr module, which was then sealed off from the rest of the station. On both occasions the necessity for complete evacuation using the Soyuz escape craft was narrowly avoided. Several space walks were needed to restore full power to Mir, and one of these was inside the Spektr module from which all the air had escaped. After the emergencies, the U.S. Congress and NASA considered whether the U.S. should abandon the program out of concern for the astronauts' safety, but NASA administrator Daniel S. Goldin decided to continue the program.


          In June 1998, the final U.S. Mir astronaut Andy Thomas left the station aboard the Space Shuttle Discovery.


          Mir was originally planned to be followed by a Mir 2, and elements of that project are now an integral part of the International Space Station, including the core module (now called Zvezda) which was labeled as "Mir-2" for quite some time in the factory.


          


          Life on Mir
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              Mir and the Moon, two satellites of the Earth
            

          


          Inside, the 100-ton Mir looked like a cramped labyrinth, crowded with hoses, cables and scientific instruments  as well as articles of everyday life, such as photos, children's drawings, books and a guitar. It commonly housed three crew members, but it sometimes supported as many as six for up to a month. Except for two short periods, Mir was continuously occupied until August 1999.


          Two amateur radio call signs, U1MIR and U2MIR, were assigned to Mir in the late 1980s, allowing radio operators on Earth to communicate with the cosmonauts.


          Peter Llewellyn almost visited Mir in 1999 after promising US$100 million for the privilege.


          


          Final days and deorbit
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              Mir space station breaking up in Earth's atmosphere over the South Pacific on March 23, 2001.
            

          


          Near the end of its life, there were plans for private interests to purchase Mir, possibly for use as the first orbital television/ movie studio. The privately-funded Soyuz TM-30 mission, launched on April 4, 2000, carried two crew members, Sergei Zalyotin and Alexandr Kaleri, to the station for two months to do repair work with the hope of proving that the station could be made safe. But this was to be the last manned mission to Mir. While Russia was optimistic about Mir's future, its commitments to the International Space Station project left no funding to support the aging Mir.


          Mir's deorbit was done in three stages. The first stage was waiting for atmospheric drag to decay Mirs orbit an average of 220kilometers (137mi). This began with the docking of Progress M1-5, a modified version of the Progress M carrying 2.5 times more fuel in place of supplies. The second stage was the transfer of the station into a 165 x 220km (103x137mi) orbit. This was achieved with two burns of the Progress M1-5's control engines at 00:32 UTC and 02:01 UTC on March 23, 2001. After a two-orbit pause, the third and final stage of Mir's deorbit began with the burn of Progress M1-5's control engines and main engine at 05:08 UTC, lasting a little over 22 minutes. Reentry into Earth's atmosphere (100km/60mi) of the 15-year-old space station occurred at 05:44 UTC near Nadi, Fiji. Major destruction of the station began around 05:52 UTC and the unburned fragments fell into the South Pacific Ocean around 06:00 UTC.


          In anticipation of the reentry of Mir, the owners of Taco Bell towed a large target out into the Pacific Ocean. If the target was hit by a falling piece of Mir, every person in the United States would be entitled to a free Taco Bell taco. The company bought a sizable insurance policy for this "gamble." No piece of the station struck the target.


          NASA created an animation of the Mir deorbit.


          


          Support craft
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              A Space Shuttle Atlantis out-the-window view showing a Soyuz spacecraft docked with Mir
            

          


          The Mir space station was primarily supported by the Russian Soyuz and Progress spacecraft. Soyuz craft provided manned access to and from the station, allowing for crew rotations. Soyuz craft also functioned as a lifeboat for the station, allowing for a relatively quick return to earth in the event of an emergency. The unmanned Progress cargo vehicles were only used to resupply the station and were incapable of surviving reentry.
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              A view of the Space Shuttle Atlantis departing the Mir.
            

          


          It was anticipated that it would also be the destination for flights by the later-abandoned Buran space shuttle. The Kristall module even carried two APAS-89 Androgynous Peripheral Attach System docking ports designed to be compatible with the Buran shuttle. These were later used with the American Space Shuttle.


          During the Shuttle-Mir Program, Mir was also supported by Space Shuttles, allowing American and other western astronauts to visit or stay long-term on the station. The visiting US shuttles used a modified docking collar originally designed for the Soviet Buran shuttle, mounted on a bracket originally designed for use with Space Station Freedom. A Docking Module was later added to the end of Kristall to eliminate the need to move the module and retract solar arrays for clearance issues. The shuttles provided crew rotation of the U.S. astronauts on station as well as carrying cargo to and from the station, performing some of the largest transfers of cargo of the time. With a space shuttle docked to Mir the temporary enlargements of living and working areas amounted to a complex that was the largest spacecraft in history at that time, with a combined mass of 275 tons (227metric tonnes).


          


          Mir modules


          The Mir space station was constructed by connecting seven different modules, each launched into orbit separately by a Proton rocket, except for the Docking Module, which was brought to Mir by a Space Shuttle.


          
            
              	For more information about the modules, visit the module pages linked on the table below.
            

          


          
            
              	Module

              	Launch Date

              	Launch vehicle

              	Docking Date

              	Mass

              	Soyuz

              	Purpose

              	Isolated view

              	Mir Configuration

              	Photo
            


            
              	Core

              	February 19, 1986

              	Proton 8K82K

              	N/A

              	20,100kg (44,313lb)

              	N/A

              	Main station living quarters, core of entire station to which all other modules were docked.

              	[image: ]

              	[image: ]

              	
            


            
              	Kvant-1

              	March 31, 1987

              	Proton 8K82K

              	~ April 9, 1987

              	10,000kg (22,046lb)

              	TM-2

              	Astronomical observations and Material Science experiments.

              	[image: ]

              	[image: ]

              	[image: ]
            


            
              	Kvant-2

              	November 26, 1989

              	Proton 8K82K

              	December 6, 1989

              	19,640kg (43,299lb)

              	TM-8

              	Newer, more sophisticated life support systems, extra scientific experiments and an airlock.

              	[image: ]

              	[image: ]

              	[image: ]
            


            
              	Kristall

              	May 31, 1990

              	Proton 8K82K

              	June 10, 1990

              	19,640kg (43,299lb)

              	TM-9

              	Technology, material processing, geophysics and astrophysics laboratory.

              	[image: ]

              	[image: ]

              	[image: ]
            


            
              	Spektr

              	May 20, 1995

              	Proton 8K82K

              	June 1, 1995

              	19,640kg (43,299lb)

              	TM-21

              	Housed experiments for the Shuttle-Mir Program.

              	[image: ]

              	[image: ]

              	[image: ]
            


            
              	Docking Module

              	November 12, 1995

              	Space Shuttle Atlantis ( STS-74)

              	November 15, 1995

              	6,134kg (13,523lb)

              	TM-22

              	Used as a docking port for the American Space Shuttle during the Shuttle-Mir Program.

              	[image: ]

              	

              	[image: ]
            


            
              	Priroda

              	April 23, 1996

              	Proton 8K82K

              	April 26, 1996

              	19,000kg (41,888lb)

              	TM-23

              	Remote Earth sensing module.

              	[image: ]

              	[image: ]

              	[image: ]
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              	Miranda Otto
            


            
              	[image: ]

              Otto at Ring*Con 2006 in Fulda, Germany
            


            
              	Born

              	December 16, 1967 (1967-12-16)

              Brisbane, Queensland,

              [image: Flag of Australia] Australia
            


            
              	Years active

              	1986present
            


            
              	Spouse(s)

              	Peter O'Brien (2003present)
            

          


          Miranda Otto (born December 16, 1967) is an Australian Film Institute-nominated and Logie Award-winning Australian actress. The daughter of actors Barry and Lindsay Otto, she began acting at age nineteen, and has performed in a variety of low-budget and major studio films.


          Her first major film appearance was in the 1986 film Emma's War, in which she played a teenager who moves to Australia's bush country during World War II. After a decade of critically acclaimed roles in Australian films, she gained Hollywood's attention after appearing in supporting roles in The Thin Red Line (1998) and What Lies Beneath (2000). Her breakthrough role was in 2002, when her character owyn was introduced to audiences in The Lord of the Rings trilogy.


          Her private life, including her relationships with actors Richard Roxburgh and Peter O'Brien, has been much discussed in the media. In 2007, she is scheduled to appear in the miniseries The Starter Wife and the American television series, Cashmere Mafia.


          


          Early life


          Otto was born in Brisbane, Queensland, to stage and film actor Barry Otto and former actress Lindsay Otto (who retired from acting upon Otto's birth). Gracie Otto, Miranda's half-sister, is also an actress. Otto was raised in Newcastle and Brisbane, and briefly resided in Hong Kong following her parents' separation in 1973. She spent weekends and holidays with her father in Sydney and developed an interest in acting through him.


          In her childhood, Otto and her friends wrote scripts and designed costumes and flyers in their spare time. She appeared in several plays at the Nimrod Theatre, which attracted the attention of casting director Faith Martin. Subsequently, Otto received a role in the 1986 World War II drama Emma's War. As a teenager, Otto excelled in academics and in ballet, which she considered as a career option. However, she had to abandon this goal due to moderate scoliosis. Otto graduated from the National Institute of Dramatic Art in Sydney in 1990. Prior to graduation, she appeared in minor film roles including Initiation (1987) and The 13th Floor (1988).


          


          Career


          


          Early career


          Otto's first post-graduation film role in 1991, as Nell Tiscowitz in The Girl Who Came Late, was her breakthrough role, which brought her to the attention of the Australian film industry and the general public. In the film, directed by Kathy Mueller, she starred as a young woman who could communicate with horses. Her appearance garnered Otto her first Australian Film Institute nomination for "Best Actress" the following year.


          Otto's next role was in the film The Last Days of Chez Nous, which portrayed the complex relationships between the members of an Australian family. The film earned Otto her second Australian Film Institute nomination, this time for "Best Supporting Actress". In 1993, Otto co-starred with Noah Taylor in the sexually provocative comedy film The Nostradamus Kid, which was based on the memories of author Bob Ellis during the 1960s. Otto was drawn to the film because she was "fascinated by the period and the people who came out of it." A small role in the independent film Sex Is a Four Letter Word followed in 1995.


          


          In 1995, Otto began to doubt her career choice as she failed to get the parts for which she auditioned. She fled to her home in Newcastle for almost a year, during which she painted her mother's house. In 1996, director Shirley Barrett cast Otto as a shy waitress in the film Love Serenade. She played Dimity Hurley, a lonely young woman, who competes with her older sister Vicki-Ann for the attention of a famous DJ from Brisbane. The film was met with positive reviews and Otto's performance was praised: Steve Rhodes of Internet Reviews felt that Otto's performance was "the most interesting and funniest" of the film.


          Otto's first starring roles were in the 1997 films, The Well and Doing Time for Patsy Cline. When Otto received the film script for The Well, she refused to read it, fearing that she would not get the part. Otto believed that she could not convincingly play the role of Katherine, who is supposed to be eighteen, as she was thirty years old at the time. The film, directed by Samantha Lang, starred Otto as a teenager involved in a claustrophobic relationship with a lonely older woman. The Well received mixed reviews; critic Paul Fisher wrote that Otto's performance was not "convincing" as she was "playing another repetitious character about whom little is revealed", while Louise Keller stated that Otto had delivered "her best screen performance yet." Otto earned her third Australian Film Institute nomination for the film. Later that year, she co-starred with Richard Roxburgh in the drama Doing Time for Patsy Cline. The low-budget Australian film required Otto to perform country music standards and also received mixed reviews from film critics.


          Soon after the release of The Well and Doing Time for Patsy Cline, magazines and other media outlets were eager to profile the actress. In 1997, Otto began dating her Doing Time for Patsy Cline co-star Richard Roxburgh. Her involvement with Roxburgh made her a regular subject of Australian tabloid magazines and media at the time, a role to which she was unaccustomed.


          Otto's next project was the romantic comedy Dead Letter Office (1998). The film was Otto's first with her father, Barry, who makes a brief appearance. In the Winter Dark, directed by James Bogle, followed later that year. Otto played Ronnie, a pregnant woman recently abandoned by her boyfriend. The film was a critical success in Australia, and Otto was nominated for her fourth Australian Film Institute Award. A small role in the big-budget World War II film The Thin Red Line, starring George Clooney and Sean Penn, led to further film roles outside of Australia.


          


          Hollywood


          Otto's first Hollywood role was opposite Harrison Ford and Michelle Pfeiffer in the suspense thriller What Lies Beneath in 2000. She played Mary Feur, a mysterious next-door neighbour. The film was met with mixed reviews, but was an international success, grossing US$291 million. In 2001, Otto was cast as a naturalist in the comedy Human Nature. Writer and director Spike Jonze, impressed by her audition two years earlier for his film Being John Malkovich, arranged for Otto to audition and meet with the film's director Michel Gondry. Human Nature was both a commercial and critical disappointment. Critic Jeffrey M. Anderson criticized Otto's French accent and wrote that she "doesn't seem to mesh with what's going on around her." That same year, she also appeared in the BBC adaptation of Anthony Trollope's The Way We Live Now, as a strong-willed American Southerner determined to manipulate Cillian Murphy into marrying her.


          


          In 1999, Otto was cast as owyn, a shieldmaiden of Rohan, in The Lord of the Rings film trilogy. Director Peter Jackson cast her immediately after viewing the audition video she had filmed in Australia. For the role, Otto spent six weeks learning stunt choreography and horseback riding. Otto's character was introduced in the trilogy's second film The Lord of the Rings: The Two Towers in 2002 and appeared in the third film, The Lord of the Rings: The Return of the King, the following year. The Lord of the Rings trilogy was a critical and financial success, and the third film won the Academy Award for Best Picture in 2004. Otto's performance earned her an Academy of Science Fiction, Fantasy & Horror Films nomination for Best Supporting Actress.


          Otto's next project was the Australian television miniseries Through My Eyes: The Lindy Chamberlain Story (2004). The film is a drama that portrays the true story of Lindy Chamberlain; in 1982 she was convicted of killing her baby daughter, Azaria, in one of Australia's most publicized murder trials. Otto was cast as Chamberlain after her husband, Peter O'Brien, had been cast as prosecutor Ian Barker. She was drawn to the role because it provided her with the "prospect of exploring an unconventional character." At the 2005 Logie Awards, Otto won "Most Outstanding Actress in a Drama Series" for her role.


          Impressed by her performance in The Lord of the Rings, Otto received a phone call from director Steven Spielberg asking if she would play opposite Tom Cruise in the big-budget science fiction film War of the Worlds (2005) alongside Tom Cruise. Otto, pregnant at the time, believed she would have to turn down the role, but the script was reworked to accommodate her. After the birth of her daughter in 2005, Otto took a rest from films to concentrate on motherhood and theatre roles in Australia.


          Otto recently finished filming the television miniseries The Starter Wife, a comedy in which she plays Cricket Stewart, the wife of a successful director, opposite Debra Messing and Judy Davis. She has recently agreed to star in the Darren Star-produced television series Cashmere Mafia. In the series she will play Juliet Draper, a successful female executive who must rely on her friends to juggle the demands of a career and family in New York City.


          


          Theatre


          Otto made her theatrical debut in the 1986 production of The Bitter Tears of Petra Von Kant for the Sydney Theatre Company. Three more theatrical productions for the Sydney Theatre Company followed in the late 1980s and early 1990s. In 2002, she returned to the stage playing Nora Helmer in A Doll's House opposite her future husband Peter O'Brien. Otto's performance earned her a 2003 Helpmann Award nomination and the MO Award for "Best Female Actor in a Play".


          Her next theatre role was in the psychological thriller Boy Gets Girl (2005), in which she played Theresa, a journalist for a New York magazine. Otto committed to the project days before she found out she was pregnant. Robyn Nevin, the director, rescheduled the production from December 2004 to September 2005 so Otto could appear in it. In 2005, Nevin began pre-production on a play that she commissioned especially for Otto.


          


          Personal life


          In 1997, Otto began dating actor Richard Roxburgh, whom she met while filming Doing Time for Patsy Cline. Their relationship ended in 2000, reportedly because they had spent too little time together due to their busy acting schedules.


          On January 1, 2003, she married actor Peter O'Brien, after the two had met while performing in A Doll's House. Otto and O'Brien have one child, a daughter Darcey (b. 2005). Since the birth of her daughter, Otto has limited her work so she can spend time with her family at their home in Australia.


          Otto's avoidance of the spotlight is a result of the tabloid and media attention she received while dating Roxburgh. In a 2004 interview, Otto stated that she hopes she will never be as famous as fellow Australian actress Nicole Kidman because she believes that she "could never deal with that."


          


          Filmography and awards


          
            
              	Year

              	Film

              	Role

              	Other notes and awards
            


            
              	1986

              	Emma's War

              	Emma Grange

              	
            


            
              	1987

              	Initiation

              	Stevie

              	
            


            
              	1988

              	The 13th Floor

              	Rebecca

              	
            


            
              	1991

              	The Girl Who Came Late

              	Nell Tiscowitz

              	Australian Film Institute nomination
            


            
              	1992

              	Heroes II: The Return

              	Roma Page

              	Television film
            


            
              	The Last Days of Chez Nous

              	Annie

              	Australian Film Institute nomination
            


            
              	1993

              	The Nostradamus Kid

              	Jennie O'Brien

              	
            


            
              	1995

              	Sex Is a Four Letter Word

              	Viv

              	
            


            
              	1996

              	Love Serenade

              	Dimity Hurley

              	
            


            
              	1997

              	The Well

              	Katherine

              	Australian Film Institute nomination; Film Critics Circle of Australia Awards nomination
            


            
              	True Love and Chaos

              	Mimi

              	
            


            
              	Doing Time for Patsy Cline

              	Patsy

              	
            


            
              	1998

              	Dead Letter Office

              	Alice Walsh

              	Film Critics Circle of Australia Awards nomination
            


            
              	In the Winter Dark

              	Ronnie

              	Australian Film Institute nomination
            


            
              	The Thin Red Line

              	Marty Bell

              	
            


            
              	1999

              	The Jack Bull

              	Cora Redding

              	Television film
            


            
              	2000

              	Kin

              	Anna

              	
            


            
              	What Lies Beneath

              	Mary Feur

              	
            


            
              	2001

              	La Volpe a tre zampe

              	Ruth

              	Filmed in Italian
            


            
              	Human Nature

              	Gabrielle

              	
            


            
              	The Way We Live Now

              	Mrs. Hurtle

              	Television miniseries
            


            
              	2002

              	Doctor Sleep

              	Clara Strother

              	
            


            
              	Julie Walking Home

              	Julie

              	
            


            
              	The Lord of the Rings: The Two Towers

              	owyn

              	
            


            
              	2003

              	Danny Deckchair

              	Glenda Lake

              	
            


            
              	The Lord of the Rings: The Return of the King

              	owyn

              	Academy of Science Fiction, Fantasy & Horror Films nomination
            


            
              	2004

              	In My Father's Den

              	Penny

              	
            


            
              	Through My Eyes: The Lindy Chamberlain Story

              	Lindy Chamberlain

              	Television miniseries; Logie Award; Australian Film Institute nomination
            


            
              	Flight of the Phoenix

              	Kelly Johnson

              	
            


            
              	2005

              	War of the Worlds

              	Mary Ann Ferrier

              	
            


            
              	2007

              	The Starter Wife

              	Cricket Stewart

              	Television miniseries
            


            
              	Cashmere Mafia

              	Juliet Draper

              	Television series
            


            
              	2008

              	How to Change in 9 Weeks

              	

              	Post production
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              	Misbah-ul-Haq
            


            
              	[image: ]

            


            
              	[image: ] Pakistan
            


            
              	Personal information
            


            
              	Fullname

              	Misbah-ul-Haq Khan Niazi
            


            
              	Born

              	28 May 1974 (1974-05-28)
            


            
              	

              	Mianwali, Punjab, Pakistan
            


            
              	Role

              	Batsman
            


            
              	Batting style

              	Right-hand bat
            


            
              	Bowling style

              	Legbreak
            


            
              	International information
            


            
              	Test debut ( cap 166)

              	8 March 2001:vNew Zealand
            


            
              	Last Test

              	8 December 2007:vIndia
            


            
              	ODI debut ( cap 142)

              	27 April 2002:vNew Zealand
            


            
              	Last ODI

              	18 November 2007:vIndia
            


            
              	ODI shirt no.

              	22
            


            
              	Domestic team information
            


            
              	Years

              	Team
            


            
              	2004/05-2006/07

              	Faisalabad Wolves
            


            
              	2003/04-2006/07

              	Faisalabad
            


            
              	2003/04-2007/08

              	Sui Northern Gas Pipelines Limited
            


            
              	2000/01-2002/03

              	Khan Research Laboratories
            


            
              	1998/99-2001/02

              	Sargodha
            


            
              	Career statistics
            


            
              	

              	Tests

              	ODIs

              	FC

              	LA
            


            
              	Matches

              	10

              	22

              	126

              	108
            


            
              	Runs scored

              	671

              	577

              	9324

              	3580
            


            
              	Batting average

              	41.93

              	32.05

              	51.23

              	44.75
            


            
              	100s/50s

              	2/1

              	0/2

              	28/44

              	6/20
            


            
              	Top score

              	161 *

              	50 *

              	205

              	129 *
            


            
              	
            


            
              	Balls bowled

              	0

              	0

              	192

              	84
            


            
              	Wickets

              	0

              	0

              	3

              	1
            


            
              	Bowling average

              	

              	

              	49.66

              	107.00
            


            
              	5 wickets in innings

              	0

              	0

              	0

              	0
            


            
              	10 wickets in match

              	0

              	0

              	0

              	0
            


            
              	Best bowling

              	

              	

              	1/2

              	1/10
            


            
              	Catches/ stumpings

              	8/0

              	9/0

              	114/0

              	49
            


            
              	
                As of 12 January 2008

                Source: CricketArchive

              
            

          


          Misbah-ul-Haq Khan Niazi (Urdu: مصباح الحق خان نیازی, born May 28, 1974) is a Pakistani cricketer. Misbah is known for his cool headed batting especially under pressure. Outside of cricket he has done an MBA from the University of Management & Technology, Lahore.


          


          Early career


          Misbah was initially noticed for his technique and his temperament in the Tri-nation tournament in Nairobi, Kenya in 2002, as he scored two fifties in the three innings in which he played, however, over the next three Tests he played against Australia, he failed to score more than twenty runs and was soon dumped from the team. Having witnessed Pakistan being eliminated in the opening phase of the World Cup, Misbah was part of the changes made to the team in the aftermath of these results, but failed to make much of an impact and was soon dropped again.


          


          Rebirth


          At the age of 33, Misbah was chosen to play in the inaugural ICC World Twenty20 in 2007, filling the middle order spot vacated by Inzamam-ul-Haq. He had been regularly making runs in Pakistani domestic cricket and in the years before his recall he was consistently one of the top run scorers at each season's end, with his first-class average briefly climbing above 50.


          Misbah was one of the stars of the tournament, playing a large part in many thrilling run chases. The first was in the group stage against India where he scored a half century in a tied match. He was run out attempting the winning run off the last ball of the match. In their Super 8s encounter with Australia he was named Man of the Match with an unbeaten 66 off 42 deliveries to see his side home with 5 balls to spare. Another unbeaten innings in the semi final against New Zealand saw Pakistan book a spot in the final against India.


          He played an instrumental role in Pakistan's recovery in the inaugural 2007 ICC World Twenty20 final against arch-rivals India, with 3 consecutive sixes. The sixes came off Harbhajan Singh's last over of the match. With 6 runs needed to win off 4 remaining balls, Misbah tried to scoop the ball over short fine leg, but was caught out.


          Misbah scored his maiden Test hundred against India at Kolkata in the 2nd Test of the 2007 series. After India managed 616 in their first innings, Pakistan were at 5 for 150 in reply and in danger of following on when Misbah and Kamran Akmal put together a match saving 207 run stand. Misbah finished on 161 not out.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Misbah-ul-Haq"
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              	Tributaries
            


            
              	-left

              	Ohio River
            


            
              	-right

              	Missouri River, Arkansas River
            


            
              	Cities

              	Minneapolis and St. Paul, MN, St. Louis, MO, Memphis, TN, Baton Rouge, LA, New Orleans, LA
            


            
              	
            


            
              	
            


            
              	Source

              	Lake Itasca
            


            
              	-location

              	Itasca State Park, Clearwater County, MN
            


            
              	-elevation

              	1,475 ft (450 m)
            


            
              	-coordinates

              	
            


            
              	Mouth

              	Gulf Of Mexico
            


            
              	-location

              	Pilottown, Plaquemines Parish, LA
            


            
              	-elevation

              	0 ft (0 m)
            


            
              	-coordinates

              	
            


            
              	
            


            
              	Length

              	2,340 mi (3,766 km)
            


            
              	Basin

              	1,151,000 sqmi(2,981,076 km)
            


            
              	Discharge

              	for Baton Rouge, LA
            


            
              	-average

              	450,000 cuft/ s (12,743 m/ s)
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          The Mississippi River is the second longest river in the United States, with a length of 2,340miles (3,770km) from its source in Lake Itasca in Minnesota to its mouth in the Gulf of Mexico. The longest river, a Mississippi tributary, is the Missouri River measuring 2,540miles (4,090km).


          The Mississippi River is part of the Jefferson-Missouri-Mississippi river system, which is the largest river system in North America and among the largest in the world: by length (3,900miles (6,300km)), it is the fourth longest, and by its average discharge of 572,000 cuft/s (16,200 m/s), it is the tenth largest river.


          The name Mississippi is derived from the Ojibwe word misi-ziibi ("Great River") or gichi-ziibi ("Big River") at its headwaters.


          


          Geography
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          The Missouri River flows from the confluence of the Jefferson, Madison, and Gallatin to the Mississippi River. Taken together, the Jefferson, the Missouri, and the Mississippi form the longest river system in North America. If measured from the source of the Jefferson at Brower's Spring, to the Gulf of Mexico, the length of the Mississippi-Missouri-Jefferson combination is approximately 3,900miles (6,300km), making the combination the 4th longest river in the world. The uppermost 207miles (333km) of this combined river are called the Jefferson, the lowest 1,352miles (2,176km) are part of the Mississippi, and the intervening 2,341miles (3,767km) are called the Missouri.


          The Arkansas River is the second longest tributary of the Mississippi River. Measured by water volume, the largest of all Mississippi tributaries is the Ohio River.


          The widest point of the Mississippi River is Lake Onalaska, near La Crosse, Wisconsin, where the river is over 4miles (6.4km) wide. Since Lake Onalaska was created by Lock and Dam No. 7, Lake Pepin is historically the widest natural spot at more than two miles (3 km) wide. However, these areas are reservoirs rather than free flowing water. In areas where the Mississippi is a flowing river, it exceeds one mile (1.6 km) in width in several places in its lower course.


          The Mississippi River runs through 10 states and was used to define portions of these states' borders. The middle of the riverbed at the time the borders were established was the line to define the borders between states. The river has since shifted, but the state borders of Wisconsin, Iowa, Illinois, Missouri, Kentucky, Arkansas, Tennessee, and Mississippi have not changed; they still follow the former bed of the Mississippi River as of their establishment.


          The river is divided into the upper Mississippi, from its source south to the Ohio River, and the lower Mississippi, from the Ohio to its mouth near New Orleans, Louisiana.


          


          Upper Mississippi River
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          The upper Mississippi is divided into three sections: the headwaters, from the source to Saint Anthony Falls; a series of man-made lakes between Minneapolis and St. Louis, Missouri; and the middle Mississippi, a relatively free-flowing river downstream of the confluence with the Missouri River at St. Louis.


          Tributaries


          The Mississippi is joined by the Minnesota River south of the Twin Cities, the Wisconsin River in Prairie du Chien, Wisconsin, the St. Croix River near Prescott, Wisconsin, the Iowa River near Wapello, Iowa, the Skunk River south of Burlington, Iowa, the Des Moines River in Keokuk, Iowa, the Illinois River and the Missouri River near St. Louis, and by the Ohio River at Cairo, Illinois.


          


          Lower Mississippi River


          Major sub-tributaries include the Tennessee River (a tributary of the Ohio River) and the Platte River (a tributary of the Missouri River). The Arkansas River joins the Mississippi in southeastern Arkansas. The Atchafalaya River in Louisiana is a major distributary of the Mississippi.


          


          Cities along the river


          The cities below have either historic significance or cultural lore connecting them to the Mississippi River. They are ordered from the beginning of the river to its end.
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            	Bemidji, Minnesota


            	Little Falls, Minnesota


            	Saint Cloud, Minnesota


            	Minneapolis, Minnesota


            	St. Paul, Minnesota


            	Winona, Minnesota


            	La Crosse, Wisconsin


            	Dubuque, Iowa


            	Bettendorf, Iowa


            	Davenport, Iowa


            	Rock Island, Illinois


            	Moline, Illinois


            	Muscatine, Iowa


            	Burlington, Iowa


            	Fort Madison, Iowa


            	Nauvoo, Illinois


            	Keokuk, Iowa


            	Quincy, Illinois


            	Hannibal, Missouri


            	St. Louis, Missouri


            	Ste. Genevieve, Missouri


            	Cape Girardeau, Missouri


            	caruthersville, Missouri


            	Cairo, Illinois


            	New Madrid, Missouri


            	Columbus, Kentucky


            	Hickman, Kentucky


            	Reverie, Tennessee


            	Memphis, Tennessee


            	Tunica, Mississippi


            	Helena-West Helena, Arkansas


            	Greenville, Mississippi


            	Vicksburg, Mississippi


            	Natchez, Mississippi


            	Baton Rouge, Louisiana


            	New Orleans, Louisiana


            	Pilottown, Louisiana


            	La Balize, Louisiana (historical)

          


          



          


          Bridge crossings


          The first bridge across the Mississippi River was built in 1855. It spanned the river in Minneapolis where the current Hennepin Avenue Bridge is located.


          The first railroad bridge across the Mississippi was built in 1856. It spanned the river between Arsenal Island at Rock Island, Illinois, and Davenport, Iowa. Steamboat captains of the day, fearful of competition from the railroads, considered the new bridge "a hazard to navigation". Two weeks after the bridge opened, the steamboat Effie Afton rammed part of the bridge and started it on fire. Legal proceedings ensued, with Abraham Lincoln defending the railroad. The lawsuit went to the Supreme Court of the United States and was eventually ruled in favour of Lincoln and the railroad.


          Below is a general overview of bridges over the Mississippi which have notable engineering or landmark significance with its city. They are ordered from the source to the mouth.
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            	Stone Arch Bridge - a former Great Northern Railroad (now pedestrian) bridge in Minneapolis.


            	Interstate 35W Mississippi River Bridge - This bridge collapsed catastrophically on August 1, 2007, killing 13 and injuring over 100. It is scheduled to be replaced by the St. Anthony Bridge, to open in September 2008.


            	Black Hawk Bridge, connecting Lansing, Allamakee County, Iowa to rural Crawford County, Wisconsin, locally referred to as the Lansing Bridge and documented in the Historic American Engineering Record.


            	Julien Dubuque Bridge - A bridge connecting Dubuque, Iowa and East Dubuque, Illinois, that is listed in the National Register of Historic Places.


            	Interstate 74 Bridge connecting Moline, Illinois, to Bettendorf, Iowa, is a twin suspension bridge, also known historically as the Iowa-Illinois Memorial Bridge.


            	Rock Island Government Bridge connecting Rock Island, Illinois, to Davenport, Iowa. Located just southwest of the site of the first bridge across the Mississippi River, it is one of only two bridges in the world with two sets of railroad tracks above the auto lanes. It is co-located with Lock and Dam #15, the largest roller dam in the world.


            	Rock Island Centennial Bridge connecting Rock Island, Illinois, to Davenport, Iowa.


            	Norbert F. Beckey Bridge connecting Muscatine, Iowa, to Rock Island County, Illinois, became the country's first bridge to be illuminated with light-emitting diode lights decoratively illuminate the facade of the bridge.


            	Great River Bridge - cable-stayed bridge, connecting Burlington, Iowa, to Gulf Port, Illinois.


            	Santa Fe Bridge - in Fort Madison, Iowa, the largest double-deck swing-span bridge in the world. It is the last operating swing bridge over the Mississippi River for automobile traffic and is listed in the National Register of Historic Places.


            	Quincy Bayview Bridge - cable-stayed bridge connecting Quincy, Illinois, and West Quincy, Missouri, via westbound US Highway 24. Eastbound traffic into Quincy is served by the older Quincy Memorial Bridge.
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            	Clark Bridge also known as the Super Bridge as the result of an appearance on PBS program Nova. This cable-stay bridge constructed in 1994 connects Alton, Illinois, to Black Jack, Missouri. It is the northernmost river crossing in the St. Louis metropolitan area and is named after explorer William Clark.


            	Chain of Rocks Bridge - A bridge on the northern edge of St. Louis; famous for a 22-degree bend halfway across and the most famous alignment of Historic Route 66 across the Mississippi.


            	Eads Bridge - A bridge connecting St. Louis and East St. Louis, Illinois; the first major steel bridge in the world, and also a National Historic Landmark. This bridge now carries the St. Louis MetroLink light rail system.


            	Chester Bridge - The bridge that connects Chester, Illinois, to Missouri and eventually Perryville, Missouri. The bridge has been struck at least twice by tornadoes.


            	Hernando de Soto Bridge - carries Interstate 40 to connect Memphis, Tennessee and West Memphis, Arkansas; listed in Guinness Book of World Records for its unique structural "letter" shape.


            	Frisco Bridge - was the first crossing of the Lower Mississippi and the longest cantilever truss steel railroad bridge in North America when it opened on May 12, 1892. It connects Memphis and West Memphis and is listed as a Historic Civil Engineering Landmark.


            	Memphis & Arkansas Bridge - the longest Warren truss- style bridge in the United States which carries Interstate 55 to connect Memphis and West Memphis; also listed on the National Register of Historic Places.


            	Huey P. Long Bridge - Jefferson Parish, Louisiana, the first Mississippi River span built in Louisiana.


            	Crescent City Connection - connects the east and west banks of New Orleans, Louisiana; the 5th-longest cantilever bridge in the world.

          


          


          Nomenclature
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          The word Mississippi comes from Messipi, the French rendering of the Anishinaabe (Ojibwe or Algonquin) name for the river, Misi-ziibi ("Great River").


          The Ojibwa called Lake Itasca Omashkoozo-zaaga'igan ("Elk Lake") and the river flowing out of it Omashkoozo-ziibi ("Elk River"). After flowing into Lake Bemidji, the Ojibwe called the river Bemijigamaa-ziibi ("River from the Traversing Lake"). After flowing into Cass Lake, the name of the river again changed to Miskwaawaakokaa-ziibi ("Red Cedar River") and then to Gichi-ziibi ("Great River") after flowing into Lake Winnibigoshish. The Ojibwe name Misi-ziibi applied only to the portion below the Crow Wing River, but the ever-changing names of the river seemed illogical to the English speakers.


          After the expeditions by Giacomo Costantino Beltrami and Henry Schoolcraft, the longest stream above the juncture of the Crow Wing River and Gichi-ziibi was named Mississippi River.


          In Cheyenne the Mississippi River is called Mˀxe-ˀometaaˀe ("Big Greasy River").


          Because of its size and historical significance, the Mississippi has many nicknames. Among these are:
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            	The Father of Waters


            	The Gathering of Waters


            	The Big Muddy (more commonly associated with the Missouri River)


            	Big River


            	Ol' Man River (a nickname immortalized by Oscar Hammerstein II and Jerome Kern in their song from the classic musical Show Boat)


            	The Great River


            	Body of a Nation


            	The Mighty Mississippi


            	El Grande (by Hernando de Soto)


            	The Muddy Mississippi


            	Old Blue


            	Moon River


            	Ol' Miss

          


          


          Watershed


          The Mississippi River has the third largest drainage basin (or catchment) in the world, exceeded in size only by the watersheds of the Amazon River and Congo River. It drains 41% of the 48 Continental United States. The basin covers more than 1,245,000sq mi (3,225,000km), including all or parts of 31 states and two Canadian provinces. The drainage basin empties into the Gulf of Mexico.
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          Major tributaries of the Mississippi:


          
            	Big Black River in Mississippi


            	Yazoo River in Mississippi


            	Red River in Louisiana


            	White River in Arkansas


            	Arkansas River in Arkansas


            	Ohio River in Kentucky


            	Big Muddy River in Illinois


            	Kaskaskia River in Illinois


            	Missouri River in Missouri


            	Illinois River in Illinois


            	Des Moines River in Iowa


            	Skunk River in Iowa


            	Rock River in Illinois


            	Maquoketa River in Iowa


            	Wisconsin River in Wisconsin


            	Chippewa River in Wisconsin


            	St. Croix River (Wisconsin-Minnesota) in Minnesota And Wisconsin


            	Minnesota River in Minnesota


            	Crow River in Minnesota

          


          


          Drainage area


          The Mississippi River drains most of the area between the Rocky Mountains and the Appalachian Mountains, except for the areas drained to the Hudson Bay via the Red River of the North, by the St. Lawrence River and the Great Lakes, the Rio Grande (and numerous other rivers in Texas), the Alabama River- Tombigbee River, and the Chattahoochee River- Appalachicola River.


          The Mississippi River empties into the Gulf of Mexico about 100miles (160km) downstream from New Orleans. Measurements of the length of the Mississippi from Lake Itasca to the Gulf of Mexico vary somewhat, but the United States Geological Survey's number is 2,340miles (3,770km). The retention time from Lake Itasca to the Gulf is about 90 days.


          


          Outflow
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          Fresh river water flowing from the Mississippi into the Gulf of Mexico does not mix into the salt water immediately. The images from NASA's MODIS to the right show a large plume of fresh water, which appears as a dark ribbon against the lighter-blue surrounding waters.


          The images demonstrate that the plume did not mix with the surrounding sea water immediately. Instead, it stayed intact as it flowed through the Gulf of Mexico, into the Straits of Florida, and entered the Gulf Stream. The Mississippi River water rounded the tip of Florida and traveled up the southeast coast to the latitude of Georgia before finally mixing in so thoroughly with the ocean that it could no longer be detected by MODIS.


          


          Discharge


          The Mississippi river discharges at an annual average rate of between 200,000 and 700,000 cuft/s (7,000 to 20,000 m/s). Although it is the 5th largest river in the world by volume, this flow is a mere fraction of the output of the Amazon, which moves nearly 7 million cuft/s (200,000m/s) during wet seasons. On average the Mississippi has only 9% the flow of the Amazon River but is nearly twice that of the Columbia River and almost 6 times the volume of the Colorado River.


          


          History


          


          Course changes
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          The Illinoian Glacier, about 200,000 to 125,000 years before present, blocked the Mississippi near Rock Island, Illinois, diverting it to its present channel farther to the west, the current western border of Illinois.


          The Hennepin Canal roughly follows the ancient channel of the Mississippi downstream from Rock Island to Hennepin. South of Hennepin, Illinois, the current Illinois River is actually following the ancient channel of the Mississippi River to Alton, Illinois, before the Illinoian glaciation.


          Other changes in the course of the river have occurred because of earthquakes along the New Madrid Fault Zone, which lies between Memphis and St. Louis. Three earthquakes in 1811 and 1812, estimated at approximately 8 on the Richter Scale, were said to have temporarily reversed the course of the Mississippi. The settlement of Reverie, Tennessee was cut off from Tipton County, Tennessee, during the 1811 and 1812 earthquakes and placed on the western side of the Mississippi River, the Arkansas side. These earthquakes also created Reelfoot Lake in Tennessee from the altered landscape near the river. The faulting is related to an aulacogen (geologic term for a failed rift) that formed at the same time as the Gulf of Mexico.


          Through a natural process known as delta switching the lower Mississippi River has shifted its final course to the mouth of the Gulf of Mexico every thousand years or so. This occurs because the deposits of silt and sediment begin to clog its channel, raising the river's level and causing it to eventually find a steeper, more direct route to the Gulf of Mexico. The abandoned distributary diminishes in volume and forms what are known as bayous. This process has, over the past 5,000 years, caused the coastline of south Louisiana to advance toward the Gulf from 15 to 50mi (25 to 80km). The currently active delta lobe is called the Birdfoot Delta, after its shape, or the Balize Delta, after La Balize, Louisiana, the first French settlement at the mouth of the Mississippi.


          


          Native Americans


          The area of the Mississippi valley was first settled by Native American tribes such as the Ojibwa, the Cheyenne, the Mississippian Culture and the Chickasaw.


          


          European exploration
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          On May 8, 1541, Spanish explorer Hernando de Soto became the first recorded European to reach the Mississippi River, which he called Rio de Espiritu Santo ("River of the Holy Spirit"), in the area of what is now Mississippi. In Spanish the river is called Rio Misisipi.


          French explorers Louis Joliet and Jacques Marquette began exploring the Mississippiin the 17th century. Marquette traveled with a Sioux named Ne Tongo ("Big river" in Sioux language) in 1673. Marquette proposed calling it the River of the Immaculate Conception.


          In 1682, Ren Robert Cavelier, Sieur de La Salle and Henri de Tonty claimed the entire Mississippi River Valley for France, calling the river Colbert River after Jean-Baptiste Colbert and the region La Louisiane, for King Louis XIV. On March 2, 1699, Pierre Le Moyne d'Iberville rediscovered the mouth of the Mississippi, following the death of La Salle. The French built the small fort of La Balise there to control passage.


          In 1718, about 100miles (160km) upriver, New Orleans was established along the river crescent by Jean-Baptiste Le Moyne de Bienville, with construction patterned after the 1711 resettlement on Mobile Bay of Mobile, the capital of French Louisiana at the time.


          [bookmark: 18th_century]


          18th century


          The Treaty of Paris (1763) gave the Kingdom of Great Britain rights to all land in the valley east of the Mississippi and Spain rights to land west of the Mississippi. Spain also ceded Florida to England to regain Cuba, which the English occupied during the war. Britain then divided the territory into East Florida and West Florida.


          Article 8 of the Treaty of Paris (1783) states, "The navigation of the river Mississippi, from its source to the ocean, shall forever remain free and open to the subjects of Great Britain and the citizens of the United States." With this treaty, which ended the American Revolution, Britain also ceded West Florida back to Spain to regain the Bahamas, which Spain had occupied during the war. Spain then had control over the river south of 3230' north latitude and, in what is known as the Spanish Conspiracy, hoped to gain greater control of Louisiana and all of the west. These hopes ended when Spain was pressured into signing Pinckney's Treaty in 1795.


          [bookmark: 19th_century]


          19th century


          France reacquired 'Louisiana' from Spain in the secret Treaty of San Ildefonso in 1800. The United States bought the territory from France in the Louisiana Purchase of 1803. In 1815, the US defeated Britain at the Battle of New Orleans, part of the War of 1812, securing American control of the river.


          


          Steamboat commerce
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          Mark Twain's book Life on the Mississippi covered the steamboat commerce which took place from 1830 to 1870 on the river before more modern ships replaced the steamer. The book was published first in serial form in Harper's Weekly in seven parts in 1875. The full version, including a passage from the unfinished Huckleberry Finn and works from other authors, was published by James R. Osgood & Company in 1885.


          The first steamboat to travel the full length of the Mississippi from the Ohio River to New Orleans was the New Orleans in December 1811. Its maiden voyage occurred during the series of New Madrid earthquakes in 181112.


          Steamboat transport remained a viable industry (both in terms of passengers and freight) until the end of the first decade of the 20th century. Among the several Mississippi River system steamboat companies was the noted Anchor Line, which from 1859 to 1898 operated a luxurious fleet of steamers between St. Louis and New Orleans.


          


          Civil War
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          The river played a decisive role in the American Civil War. The Union's Vicksburg Campaign called for Union control of the lower Mississippi River. The Union victory at the Battle of Vicksburg in Warren County, Mississippi in 1863 was pivotal to the Union's final victory of the Civil War.


          [bookmark: 20th_century]


          20th century


          In the spring of 1927, the river broke out of its banks in 145 places during the Great Mississippi Flood of 1927 and inundated 27,000sqmi (70,000km) to a depth of up to 30ft (10m).


          On October 20, 1976, the automobile ferry MV George Prince was struck by a ship traveling upstream as the ferry attempted to cross from Destrehan, Louisiana, to Luling, Louisiana. Seventy-eight passengers and crew died, only eighteen survived the accident.


          In 1988, record low water levels provided an opportunity and obligation to examine the climax of the wooden-hulled age. The Mississippi fell to 10feet (3.0m) below zero on the Memphis gauge. Four and a half acres of water craft remains were exposed on the bottom of the Mississippi River at West Memphis, Arkansas. They dated to the late 19th to early 20th centuries. The State of Arkansas, the Arkansas Archeological Survey, and the Arkansas Archeological Society responded with a two-month data recovery effort. The fieldwork received national media attention as good news in the middle of a drought.


          The Great Flood of 1993 was another significant flood, primarily affecting the Mississippi above its confluence with the Ohio River at Cairo, Illinois.


          Two portions of the Mississippi were designated as American Heritage Rivers in 1997: the lower portion around Louisiana and Tennessee, and the upper portion around Iowa, Illinois, Minnesota and Missouri.
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          21st century
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          In 2002, Slovenian long-distance swimmer Martin Strel swam the entire length of the river, from Minnesota to Louisiana, over the course of 68 days.


          In 2005, the Source to Sea Expedition ( http://sourcetosea.net) paddled the Mississippi and Atchafalaya rivers to benefit the Audubon Society's Upper Mississippi River Campaign.


          On August 1, 2007, the I-35W Mississippi River bridge in Minneapolis collapsed during the evening rush hour.


          Also in 2007, it is expected that more than 150 pleasure boats will travel down the river from Grafton to Cairo while participating in the Great loop, which is circumnavigation of Eastern North America by water.



          


          Recreation


          


          Water Skiing
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          The sport of water skiing was invented on the river in a wide region between Minnesota and Wisconsin known as Lake Pepin. Ralph Samuelson of Lake City, Minnesota, created and refined his skiing technique in late June and early July 1922. He later performed the first water ski jump in 1925 and was pulled along at 80miles per hour (128 km/h) by a Curtiss flying boat later that year.


          


          National Parks


          There are seven National Park Service sites along the Mississippi River. The Mississippi National River and Recreation Area is the National Park Service site dedicated to protecting and interpreting the Mississippi River itself. The other six National Park Service sites along the river are (listed from north to south): Effigy Mounds National Monument, Jefferson National Expansion Memorial (AKA The Arch), Vicksburg National Military Park, Natchez National Historical Park, New Orleans Jazz National Historical Park, and Jean Lafitte National Historical Park and Preserve.


          


          Navigation history


          A clear channel is needed for the barges and other vessels that make the mainstem Mississippi one of the great commercial waterways of the world. The task of maintaining a navigation channel is the responsibility of the U.S. Army Corps Of Engineers, which was established in 1802. Earlier projects began as early as 1829 to remove snags, close off secondary channels and excavate rocks and sandbars.


          Steamboats entered trade in the 1820s, so by the period of the 1830-1850 became the golden age of steamboats. As there were few roads or rails in the lands of the Louisiana Purchase river traffic was an ideal solution. Cotton, timber and food came down the river, as did Appalachia coal. The port of New Orleans boomed as it was the trans-shipment point to deep sea ocean vessels. As a result, the image of the twin stacked, wedding cake Mississippi steamer entered into American mythology. Steamers worked the entire route from the trickles of Montana, to the Ohio river; down the Missouri and Tennessee. To the main channel of the Mississippi. Only the arrival of the railroads in the 1880s did steamboat traffic diminish. Steamboats remained a feature until the 1920s. Most have been superseded by pusher tugs. A few survive as icons--the Delta Queen and the River Queen for instance.


          

          A series of 29 locks and dams on the upper Mississippi, most of which were built in the 1930s, is designed primarily to maintain a 9ft (2.7m) deep channel for commercial barge traffic. The lakes formed are also used for recreational boating and fishing. The dams make the river deeper and wider but do not stop it. No flood control is intended. During periods of high flow, the gates, some of which are submersible, are completely opened and the dams simply cease to function. Below St. Louis, the Mississippi is relatively free-flowing, although it is constrained by numerous levees and directed by numerous wing dams.
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          19th century


          


          Obstacles - Des Moines, Iowa/Illinois
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          In 1829, there were surveys of the two major obstacles on the upper Mississippi, the Des Moines Rapids and the Rock Island Rapids, where the river was shallow and the riverbed was rock. The Des Moines Rapids were about 11mi (18km) long and just above the mouth of the Des Moines River at Keokuk, Iowa. The Rock Island Rapids were between Rock Island and Moline, Illinois. Both rapids were considered virtually impassable.


          In 1848, the Illinois and Michigan Canal was built to connect the Mississippi River to Lake Michigan via the Illinois River near Peru, Illinois. In 1900, the canal was replaced by the Chicago Sanitary and Ship Canal. The canal allowed Chicago to address specific health issues (typhoid, cholera and other waterborne diseases) by sending its waste down the Illinois and Mississippi river systems rather than polluting its water source of Lake Michigan. The canal also provided a shipping route between the Great Lakes and the Mississippi.


          The Army Corps of Engineers recommended the excavation of a 5ft (1.5m) deep channel at the Des Moines Rapids, but work did not begin until after Lieutenant Robert E. Lee endorsed the project in 1837. The Corps later also began excavating the Rock Island Rapids. By 1866, it had become evident that excavation was impractical, and it was decided to build a canal around the Des Moines Rapids. The canal opened in 1877, but the Rock Island Rapids remained an obstacle.


          In 1878, Congress authorized the Corps to establish a 4.5ft (1.4m) deep channel to be obtained by building wing dams which direct the river to a narrow channel causing it to cut a deeper channel, by closing secondary channels and by dredging. The channel project was complete when the Moline Lock, which bypassed the Rock Island Rapids, opened in 1907.


          


          Canal - St. Paul, Minnesota


          To improve navigation between St. Paul, Minnesota, and Prairie du Chien, Wisconsin, the Corps constructed several dams on lakes in the headwaters area, including Lake Winnibigoshish and Lake Pokegama. The dams, which were built beginning in the 1880s, stored spring run-off which was released during low water to help maintain channel depth.


          In 1907, Congress authorized a 6foot (1.8m) deep channel project on the Mississippi, which was not complete when it was abandoned in the late 1920s in favour of the 9foot (2.7m) deep channel project.


          [bookmark: 20th_century_2]


          20th century
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          Dam - Keokuk, Iowa


          In 1913, construction was complete on a dam at Keokuk, Iowa, the first dam below St. Anthony Falls. Built by a private power company to generate electricity, the Keokuk dam was one of the largest hydro-electric plants in the world at the time. The dam also eliminated the Des Moines Rapids.


          


          Lock and Dam No. 1 & 2
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          Lock and Dam No. 1 was completed in Minneapolis, Minnesota in 1917.


          Lock and Dam No. 2 at Hastings, Minnesota, was completed in 1930.


          [bookmark: 1927_flood]


          1927 flood


          Prior to the 1927 flood, the Corps' primary strategy was to close off as many side channels as possible to increase the flow in the main river. It was thought that the river's velocity would scour off bottom sediments, deepening the river and decreasing the possibility of flooding.


          The 1927 flood proved this to be so wrong that communities threatened by the flood began to create their own levee breaks to relieve the force of the rising river.


          


          Rivers and Harbors Act - 1930


          The Rivers and Harbors Act of 1930 authorized the 9ft (2.7m) channel project, which called for a navigation channel 9ft (2.7m) deep and 400ft (120m) wide to accommodate multiple-barge tows.


          This was achieved by a series of locks and dams, and by dredging. Twenty-three new locks and dams were built on the upper Mississippi in the 1930s in addition to the three already in existence.


          Two new locks were built north of Lock and Dam No. 1 at Saint Anthony Falls in the 1960s, extending the head of navigation for commercial traffic by several miles, but few barges go past the metropolis of Minneapolis- Saint Paul, Minnesota today.


          


          Late 20th century
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          Until the 1950s, there was no dam below Lock and Dam 26 at Alton, Illinois. Lock and Dam 27, which consists of a low-water dam and an 8.4mi (13.5km) long canal, was added in 1953 just below the confluence with the Missouri River, primarily to bypass a series of rock ledges at St. Louis. It also serves to protect the St. Louis city water intakes during times of low water.


          U.S. government scientists determined in the 1950s that the Mississippi River was starting to switch to the Atchafalaya River channel because of its much steeper path to the Gulf of Mexico. Eventually the Atchafalaya River would capture the Mississippi River and become its main channel to the Gulf of Mexico, leaving New Orleans on a side channel. As a result, the U.S. Congress authorized a project called the Old River Control Structure, which has prevented the Mississippi River from leaving its current channel that drains into the Gulf via New Orleans.


          Because the large scale of high-energy water flow threatened to damage the structure, an auxiliary flow control station was built adjacent to the standing control station. This US$300 million project was completed in 1986 by the U.S. Army Corps Of Engineers.


          Beginning in the 1970s, the Corps applied hydrology transport models to analyze flood flow and water quality of the Mississippi.


          Dam 26 at Alton, Illinois, which had structural problems, was replaced by the Mel Price Lock and Dam in 1990. The original Lock and Dam 26 was demolished.


          [bookmark: 21st_century_2]


          21st century


          


          Main floodways


          The Corps now actively creates floodways to divert periodic water surges into backwater channels and lakes. The main floodways are the Birds Point-New Madrid Floodway, the Morganza Floodway, which directs floodwaters down the Atchafalaya River and the Bonnet Carr Spillway which directs water to Lake Pontchartrain.


          The Old River Control structure also serve as a major floodgates that can be opened to prevent flooding. Some of the pre-1927 strategy is still in use today, the Corps actively cuts the necks of horseshoe bends, allowing the water to move faster and reducing flood heights.


          



          


          Arts and culture


          


          Literature
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          William Faulkner uses the Mississippi River and Delta as the setting for many hunts throughout his novels. It has been proposed that in Faulkner's famous story, The Bear, young Ike first begins his transformation into a man, thus relinquishing his birthright to land in Yoknapatawpha County through his realizations found within the woods surrounding the Mississippi River.


          Many of the works of Mark Twain deal with or take place near the Mississippi River. One of his first major works, Life on the Mississippi, is in part a history of the river, in part a memoir of Twain's experiences on the river, and a collection of tales that either take place on or are associated with the river. The Mississippi River was noted for the number of bandits which called its islands and shores home, including John Murrell who was a well-known murderer, horse stealer and slave "re-trader". His notoriety was such that author Twain devoted an entire chapter to him in Life on the Mississippi, and Murrell was rumored to have an island headquarters on the river at Island 37. Twain's most famous work, Adventures of Huckleberry Finn, is largely a journey down the river. The novel works as an episodic meditation on American culture with the river having multiple different meanings including independence, escape, freedom, and adventure.


          Herman Melville's novel The Confidence-Man portrayed a Canterbury Tales-style group of steamboat passengers whose interlocking stories are told as they travel down the Mississippi River. The novel is written both as cultural satire and a metaphysical treatise. Like Huckleberry Finn, it uses the Mississippi River as a metaphor for the larger aspects of American and human identity that unify the otherwise disparate characters. The river's fluidity is reflected by the often shifting personalities and identities of Melville's "confidence man".


          The second chapter of Don Rosa's famous comic book The Life and Times of Scrooge McDuck is named "The Master of the Mississippi", it is set on the Mississippi River. Scrooge works here for his Uncle Angus "Pothole" McDuck on a wheel steamer and has his first encounter with The Beagle Boys.


          In Langston Hughes' poem, "The Negro Speaks of Rivers" the Mississippi River is mentioned.


          


          Music


          The stage and movie musical Show Boat's central musical piece is the spiritual-influenced ballad " Ol' Man River".


          Ferde Grofe composed a set of movements for symphony orchestra based on the lands the river travels through in his " Mississippi Suite".


          The Johnny Cash song "Big River" is about the Mississippi River, and about drifting the length of the river to pursue a relationship that fails.


          "Mississippi Queen" by Mountain makes reference to the river.


          The song " When the Levee Breaks", made famous in the version performed by Led Zeppelin on the album Led Zeppelin IV, was composed by Memphis Minnie McCoy in 1929 after the Great Mississippi Flood of 1927. Another song about the flood was "Louisiana 1927" by Randy Newman for the album Good Old Boys.


          " Moon River" from the 1961 film Breakfast at Tiffany's refers to the Mississippi River.


          The Mississippi River has a certain historical tie to the music genre Jazz. Author DuBose Heyward states in one of his books that the music genre Jazz has taken its name from a black itinerant musician called Jazbo Brown. Around the turn of the 19th century the semi-legendary Jazbo Brown is said to have played on boats (as suggested in " Jazzbo Brown from Memphis Town", performed by Bessie Smith) and along the Mississippi River.


          


          Popular culture


          The Mississippi River is a commonly cited natural boundary for purposes of dividing the United States into eastern and western sections, with places often being described as east or west "of the Mississippi".
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              	Origin

              	Confluence of

              Madison River and Jefferson River,

              near Gallatin River, in

              Gallatin County, Montana.
            


            
              	Mouth

              	Coordinates: Mississippi River, near St. Louis,

              in St. Charles County, Missouri
            


            
              	Basin countries

              	United States of America, Canada
            


            
              	Length

              	2,540miles (4,090km)

              2,341miles (3,767km)
            


            
              	Source elevation

              	4,042feet (1,232m)
            


            
              	Mouth elevation

              	404feet (123m)
            


            
              	Avg. discharge

              	
                Great Falls: 292 ft/s

                Pierre: 16,000 ft/s


                Sioux City: 36,830 ft/s

                Omaha: 39,100 ft/s

                Kansas City: 56,950 ft/s

                Boonville: 69,220 ft/s

                Hermann: 87,950 ft/s

              
            


            
              	Basin area

              	529,350square miles (1,371,000km)
            

          


          

          The Missouri River (ˀometaaˀe in Cheyenne) is a tributary of the Mississippi River, and the longest river in the United States of America. The Missouri begins at the confluence of the Madison, Jefferson, and Gallatin rivers in Montana, and flows through its valley south and east into the Mississippi north of St. Louis, Missouri. At 2,540miles (4,090km) in length, it drains about one-sixth of the North American continent. The Missouri in its original natural meandering state was the longest river in North America. Nearly 72 miles of the river have been cut off in channeling and so it is now comparable in length to the Mississippi River. The combination of the two longest rivers in North America forms the fourth longest river in the world.


          At its confluence, the Missouri nearly doubles the volume of the Mississippi, accounting for 45 percent of the flow at St. Louis in normal times and as much as 70 percent of the flow during some droughts. It is the second-largest tributary by volume of the Mississippi, trailing the Ohio.


          


          Course


          The longest river in the United States of America. Heads in Montana at the junction of the Jefferson River and the Madison River, near the mouth of the Gallatin River, then flows generally South-East to the Mississippi River North of St. Louis, Missouri. Forms parts of the South Dakota-Nebraska, Nebraska-Iowa, Nebraska-Missouri and Kansas-Missouri boundaries. The lowest elevation in Nebraska at 840 feet near Richardson.


          


          Overview
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          The headwaters of the Missouri are in the Rocky Mountains of southwestern Montana, near the small town of Three Forks, rising in the Jefferson, Madison, and Gallatin rivers. The longest headwaters stream, and thus the Missouri's hydrologic source, likely begins at Brower's Spring, which flows to the Jefferson by way of several other named streams. From the confluence of its main tributaries near the city of Three Forks, the Missouri flows north through mountainous canyons, emerging from the mountains near Great Falls, where a large cataract historically marked the navigable limit of the river. It flows east across the plains of Montana into North Dakota, then turns southeast, flowing into South Dakota, and along the north and eastern edge of Nebraska, forming part of its border with South Dakota and all of its border with Iowa, flowing past Sioux City and Omaha. It forms the entire boundary between Nebraska and Missouri, and part of the boundary between Missouri and Kansas. At Kansas City, it turns generally eastward, flowing across Missouri where it joins the Mississippi just north of St. Louis.


          The extensive system of tributaries drain nearly all the semi-arid northern Great Plains of the United States. A very small portion of southern Alberta, Canada and south-western Saskatchewan is also drained by the river through its tributary, the Milk. Another, separate area, in southern Saskatchewan is drained by another Missouri tributary, the Poplar River.


          The river roughly follows the edge of the glaciation during the last ice age. Most of the river's longer tributaries stretch away from this edge, with their origins towards the west, draining portions of the eastern Rockies.


          


          Headwaters
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          The Missouri in name officially begins at Missouri Headwaters State Park at 4,045 feet in Montana at the confluence of the Jefferson River and Madison River. The Gallatin River joins the river about 0.6 of a mile downstream as it flows northeast. The Jefferson River originates in southwest Montana near the Continental Divide. The Madison and Gallatin Rivers flow out of northwest Wyoming to meet the Jefferson River.


          Meriwether Lewis in his journal entry on July 28, 1805 wrote:


          
            	Both Capt. C. and myself corresponded in opinon with rispect(sic) to the impropriety of calling either of these [three] streams the Missouri and accordingly agreed to name them after the President of the United States and the Secretaries of the Treasury and state.

          


          The Lewis and Clark decision not to call the Jefferson the Missouri has spurred debate over what is the longest river in North America since the Missouri and Mississippi are nearly identical in length. With the Jefferson the Missouri would be the longest river.


          Lewis (who had followed the Jefferson River to the Beaverhead River) said that on August 12, 1805, he visited Beaverhead tributary of Trail Creek just above Lemhi Pass on the Continental Divide in the Beaverhead Mountains on the Montana and Idaho border at around 8,600 feet which he described:


          
            	the most distant fountain of the waters of the mighty Missouri in surch(sic) of which we have spent so many toilsome days and wristless(sic) nights.

          


          However in 1888 Jacob V. Brower, who had championed turning the headwaters of the Mississippi River into a Minnesota state park, visited a site in Montana which today is believed to be the furthest point on the Missouri -- now called Brower's Spring. Brower published his finding in 1896 in "The Missouri: It's Utmost Source."


          The site of Brower's Spring at around 8,800 feet in the Centennial Mountains. The site now commemorated by a rock pile at the source of Hellroaring Creek which flows into Red Rock River and then into Clark Canyon Reservoir where it joins the Beaverhead then the Big Hole River before ultimately hooking up with the Jefferson.


          


          Mouth


          The Missouri enters the Upper Mississippi River near its mile 195. The elevation is approximately 400 feet. The confluence is ringed by Camp Dubois which is now part of Lewis and Clark State Memorial Park in Illinois; Columbia Bottom Conservation Area on the south bank of the Missouri in St. Louis and on the north bank of the Missouri by the Edward "Ted" and Pat Jones-Confluence Point State Park in West Alton, Missouri.


          


          Natural History


          


          Geology
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          The river is nicknamed "Big Muddy" and also "Dark River" because of the high silt content. The river meanders from bluff to bluff in the flat Midwestern states, leading to the nickname the "Wide Missouri".


          


          History


          


          Name


          The popular but erroneous conception that the name means "muddy water" arose from the fact that Marquette gave it the indigenous name "Pekitanoui" meaning "muddy". Early white explorers first called the stream "Missouri" after a tribe of Indians who lived on its banks and whose name meant "people with wooden canoes." (Robert Ramsay placename file). The variant name "Emasulia Sipiwi" means "river of boatmen" in the Peoria language.


          Also known as: Big River, Emasulia sipiwi, Eomitai, Katapan Mene Shoska, Le Riviere des Missouri, Mini Sose, Missoury River, Ni-sho-dse, Nudarcha, Rio Misuri, Riviere de Pekitanoni, Riviere de Saint Philippe, Big Muddy, Le Missoui, Le Missouri, Le Riviere des Osages, Missures Flu, Miz-zou-rye River, Niutaci, Pekitanoui, River of the West, Yellow River.


          


          Exploration


          


          Jolliet and Marquette


          The first Europeans to see the river were the French explorers Louis Jolliet and Jacques Marquette who shortly after looking at the Piasa petroglyph painting on the bluffs of Mississippi River above Alton, Illinois heard the Missouri rushing into the Mississippi.


          Marquette wrote:


          
            	While conversing about these monsters sailing quietly in clear and calm water, we heard the noise of a rapid into which we were about to run. I never saw anything more terrific, a tangle of entire trees from the mouth of the Pekistanoui with such impetuosity that one could not attempt to cross it without great danger. The commotion was such that the water was made muddy by it and could not clear itself.

          


          
            	Pekitanoui is a river of considerable size, coming from the northwest, from a great distance; and it discharges into the Mississippi. There are many villages of savages along this river, and I hope by this means to discover the Vermillion or California Sea.

          


          Marquette and Joliet referred to the river as "Pekistanoui" and they made a reference to a tribe who lived upstream on the river as "Oumessourita" which was pronounced "OO-Missouri."), (meaning "those who have dugout canoes") This was the Illinois (tribe) name for the Missouri (tribe) whose village was nearly 200 miles upstream near Brunswick, Missouri.


          Marquette wrote that natives had told him that it was just a six day canoe trip up the river (about 60 miles) where it would be possible to portage over to another river that would take people to California.


          Jolliet and Marquette never explored the Missouri beyond its mouth.


          


          Bourgmont


          The Missouri remained formally unexplored and uncharted until tienne de Veniard, Sieur de Bourgmont wrote "Exact Description of Louisiana, of Its Harbors, Lands and Rivers, and Names of the Indian Tribes That Occupy It, and the Commerce and Advantages to Be Derived Therefrom for the Establishment of a Colony" in 1713 followed in 1714 by "The Route to Be Taken to Ascend the Missouri River." In the two documents Bourgmont was the first to use the name "Missouri" to refer to the river (and he was to name many of the tributaries along the river based on the Native American tribes that lived on them). The names and locations were to be used by cartographer Guillaume Delisle to create the first reasonably accurate map of the river.


          Bourgmont himself was living with the Missouri tribe at its Brunswick village with his Missouri wife and son. He had been on the lam from French authorities since 1706 when he deserted his post as commandant of Fort Detroit after he was criticized by Antoine Laumet de La Mothe, sieur de Cadillac for his handling of an attack by the Ottawa (tribe) in which a priest, a French sergeant and 30 Ottawa were killed. Bourgmont had further infuriated the French by illegally trapping and for immoral behaviour when he showed up at French outposts with his Native American wife.


          However after Bourgmont's two documents, Jean-Baptiste Le Moyne, Sieur de Bienville, founder of Louisiana, said that rather than arresting Bourgmont they should decorate him with Cross of St. Louis and name him "commandant of the Missouri" to represent France on the entire river. Bourgmont's reputation was further enhanced when the Pawnee, who had been befriended by Bourgmont, massacred the Spanish Villasur expedition in 1720 near modern day Columbus, Nebraska which temporarily ended Spanish designs on the Missouri River and cleared the way for a New France empire stretching from Montreal, Canada to New Mexico.


          After squabbling with French authorities over financing of a new fort on the Missouri and also suffering a yearlong illness, Bourgmont established Fort Orleans, which was the first fort and first longer term European settlement of any kind on the Missouri, in late 1723 near his home at Brunswick. In 1724 Bourgmont led an expedition to enlist Commanche support in the fight against the Spanish. In 1725 Bourgmont brought the chiefs of the Missouri River tribes to Paris to see the glory of France including the palaces of Versailles, and Fountainbleau and a hunting expedition on a royal preserve with Louis XV. Bourgmont was raised to the rank of the nobility, remained in France and did not accompany the chiefs back to the New World. Fort Orleans was either abandoned or its small contingent massacred by Native Americans in 1726.


          It is unclear how far up the Missouri Bourgmont traveled. He is the documented first European discoverer of the Platte River. In his writings he described the blonde-haired Mandans, so it is possible that he made it as far north as their villages in central North Dakota.


          


          MacKay and Evans


          The Spanish took over the Missouri River in the Treaty of Paris (1763) that ended the French and Indian War/ Seven Years War. The Spanish claim to the Missouri was based on Hernando de Soto's "discovery" of the Mississippi River on May 8, 1541. The Spanish initially did not extensively explore the river and let French fur traders continue their activities although under license.


          After the British began to exert influence on the Upper Missouri River via the Hudson's Bay Company, news of English incursions came following an expedition by Jacques DEglise in 1790. The Spanish chartered the "Company of Discoverers and Explorers of the Missouri" (popularly referred to as the "Missouri Company") and offered a reward for the first person to reach the Pacific via the Missouri. In 1794 and 1795 expeditions led by Jean Baptiste Truteau and Antoine Simon Lecuyer de la Jonchre did not even make it as far north as the Mandan villages in central North Dakota.


          The most significant expedition though was the MacKay and Evans Expedition of 1795-1797. James MacKay and John Evans were hired by the Spanish to search a route to the Pacific Ocean and to tell the British to leave the upper Missouri.


          McKay and Evans established a winter camp about 20 miles south of Sioux City, Iowa on the Nebraska side where they built Fort Columbus. Evans went on to the Mandan village where he expelled British traders. While talking to Native Americans they pinpointed the location of the Yellowstone River (which they called "Yellow Rock").


          They created a detailed map of the upper Missouri that was used by Lewis and Clark.


          


          Lewis and Clark


          On October 27, 1795, the United States and Spain signed Pinckney's Treaty giving American merchants the "right of deposit" in New Orleans, meaning they could use the port to store goods for export. The treaty also recognized American rights to navigate the entire Mississippi River.


          In 1798 Spain revoked the treaty.


          On October 1, 1800, the Spanish secretly returned Louisiana to the French under Napoleon in the Third Treaty of San Ildefonso. The transfer was so secret that the Spanish continued to administer the territory. In 1801 they restored the United States rights to use the river and New Orleans.


          Thomas Jefferson, fearing the cutoffs could occur again, sought to negotiate with France to buy New Orleans for the asking price of $10 million. Napoleon countered with an offer of $15 million for all of the Louisiana Territory including the Missouri River. The deal was signed on May 2, 1803.


          On June 20, 1803, Thomas Jefferson instructed Meriwether Lewis to explore the Missouri and look for a water route to the Pacific.


          Although the deal was signed, Spain still balked at an American takeover, citing that France had never formally taken over the Louisiana Territory. Spain was to formally tell Lewis not to take the journey and expressly forbade Lewis from seeing the McKay and Evans map which was the most detailed and accurate of its time. Lewis was to gain access to it surreptitiously. To avoid jurisdictional issues with Spain they wintered in 1803-1804 at Camp Dubois on the Illinois (United States) side of the Mississippi.


          Lewis and William Clark left on May 14, 1804 and returned to St. Louis on September 23, 1806.


          


          American Frontier
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          The river defined the American frontier in the 19th century, particularly upstream from Kansas City, Missouri, where it takes a sharp eastern turn into the heart of the state of Missouri.


          All of the major trails for the opening of the American West have their starting points on the river, including the California, Mormon, Oregon, and Santa Fe trails. The first westward leg of the Pony Express was a ferry ride across the Missouri at St. Joseph, Missouri. The first westward leg of the First Transcontinental Railroad was a ferry ride across the Missouri between Council Bluffs, Iowa and Omaha, Nebraska.


          The Hannibal Bridge was the first bridge to cross the river when it opened in Kansas City in 1869, and was a major reason why Kansas City became the largest city on the river upstream from its mouth at St. Louis.


          Extensive use of paddle steamers on the upper river helped facilitate European settlement of the Dakotas and Montana.


          The Department of the Missouri, which was headquartered on the banks of the river at Fort Leavenworth, Kansas, was the military command centre for the Indian Wars in the region.


          The northernmost navigable point on the Missouri before extensive navigation improvements was Fort Benton, Montana, at approximately 2,620 feet.


          


          Economy


          


          River modifications
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          Since the lower river meanders through a broad floodplain in Midwestern states, it has often changed course and in its wake left numerous oxbow lakes ( Big Lake is the largest such lake in Missouri). In the early 1800s the United States Supreme Court (which decides state border disputes) ruled that when the river changed course the border also changed (as happened with the Fairfax District at Kansas City, Kansas which switched from Missouri to Kansas.) However, in the late 1800s the Court began ruling on absolute boundaries, creating geographic oddities such as Carter Lake, Iowa, which is now a piece of Iowa on the west side of the Missouri between downtown Omaha and Eppley Airfield, and the French Bottoms in St. Joseph, Missouri, a piece of Missouri on the west of the river, requiring Missouri residents to go through Kansas in order to reach Rosecrans Airport.


          In the 20th century, the upper Missouri was extensively dammed for flood control, irrigation, and hydroelectric power. After President Franklin D. Roosevelt signed the Flood Control Act of 1944, the Pick-Sloan Plan turned the Missouri River into the largest reservoir system in North America. There are six dams in four states: Fort Peck Dam in Montana; Garrison Dam in North Dakota; Oahe Dam, Big Bend Dam, and Fort Randall Dam in South Dakota; and Gavins Point Dam on the South Dakota-Nebraska border.


          These dams were constructed without locks, so commercial navigation on the Missouri cannot proceed above the Gavins Point Dam. The Corps of Engineers maintains a 9-foot-deep (3 m) navigation channel for 735 miles (1183 km) between Sioux City, Iowa and St. Louis in non-winter months. The dams aid navigation on the lower river by reducing fluctuations in water levels.


          Thirty-five percent of the Missouri River is impounded, 32 percent has been channelized, and 33 percent is unchannelized.


          The only significant stretch of free-flowing stream on the lower Missouri is the Missouri National Recreational River section between Gavins Point Dam and Ponca State Park, Nebraska. This federally-designated " Wild and Scenic River" is among the last unspoiled stretches of the Missouri, and exhibits the islands, bars, chutes and snags that once characterized the "Mighty Mo".


          The dikes, revetments, and levees constructed by the Corps of Engineers as part of the Missouri River Navigation and Flood Control Project have transformed the once sprawling and constantly changing river into a narrower, deeper, fixed channel designed to more easily maintain the 735 mile navigation channel. The river carries a large amount of silt and sand, but high water velocity in the navigation channel normally prevents settling out and sand bar accumulations. As a result, unlike the Mississippi River, the Missouri River rarely requires dredging to maintain the navigation channel. The huge amounts of sediment in the Big Muddy have long provided a free source of sand, mined by commercial dredgers to be used in concrete and asphalt for construction, mainly below Rulo, Nebraska. In recent years, the quantity of sand commercially dredged from the Missouri River has dramatically increased as Kansas City, Columbia, and St. Louis have grown. In 2000, 7.4 million tons of sand and gravel were dredged out of the navigation channel. As commercial sand dredging has increased, the Missouri River bed has gradually cut deeper into the flood plain. Between 1990 and 2005 the river around Kansas City, Missouri has degraded as much as 4.5 feet.


          


          Traffic


          Barge traffic has been steadily declining from 3.3 million tons in 1977 to 1.3 million tons in 2000. The declining barge traffic industry has stirred controversies over the management of the river and whether upstream dams should release more water to maintain commercial navigation standards.


          Popular depictions
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          The American painter George Catlin traveled up the Missouri in the 1830s, making portraits of individuals and tribes of Native Americans. He also painted several Missouri River landscapes, notably " Floyd's Bluff" and " Brick Kilns", both from 1832.


          The Swiss painter Karl Bodmer accompanied German explorer Prince Maximilian zu Wied-Neuwied from 1832 through 1834 on his Missouri River expedition. Bodmer was hired as an artist by Maximilian for the purpose of recording images of the Native American tribes that they encountered in the American West.


          In 1843, the American painter and naturalist John James Audubon traveled west to the upper Missouri River and the Dakota Territory to do fieldwork for his final major opus, Viviparous Quadrupeds of North America. A typical example from this folio is "American Bison".


          Missouri painter George Caleb Bingham immortalized the fur traders and flatboatmen who plied the Missouri River in the early 1800s; these same boatmen were known for their river chanties, including the haunting American folk song " Oh Shenandoah". Each verse of " Oh Shenandoah" ends with the line, "...'cross the wide Missouri."


          The Missouri may be the setting of the Pete Seeger song Waist Deep in the Big Muddy. (There is considerable ambiguity as to location, however. Seeger sings that the action took place in "Loo-siana" and there is also a Big Muddy River in Illinois. One could not "press on" very far into the Missouri and remain only "waist deep.") The song is set in 1942, during training for World War II, but its image of a foolish captain who pushes his men further and further into a hopeless situation was clearly meant to parallel the Vietnam War. In the song, a Captain leading a squad on training maneuvers insists on crossing the titular river, insisting that it is safe to cross. The Captain sinks into the mud, drowns, and his squad turns back, led by the Sergeant who had questioned the Captain's orders.


          A. B. Guthrie, Jr.'s popular Western novel The Big Sky (1947) tells the story of a group of men who, in the early 19th century, made the long journey up the Missouri from St. Louis to Montana. Howard Hawks made a film based on the book a few years later.
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          The Mistle Thrush (Turdus viscivorus) is a common member of the thrush family Turdidae.


          It is found in open woods and cultivated land over all of Europe and much of Asia. Many northern birds move south during the winter, with migrating birds sometimes forming small flocks.


          The Mistle Thrush averages about 27 cm long, larger than the similar Song Thrush. The sexes are similar, with plain greyish brown backs and neatly round-spotted underparts. The breast has much less buff than the Song Thrush.


          It is omnivorous, eating a wide range of insects, earthworms, and berries. A Mistle Thrush will defend a berry-bearing tree against other thrushes in winter. Mistletoe berries are amongst its diet.


          This species was first described by Linnaeus in his Systema naturae in 1758 under its current scientific name. The English name refers to its mistletoe eating, as does the scientific name, which is are derived from from the Latin words Turdus, "thrush", and viscivorus meaning "mistletoe eater".


          A recent molecular study places the Mistle Thrush's closest relatives as the similarly plumaged Song Thrush (T. philomelos) and the Chinese Thrush (T. mupinensis), all three species early offshoots from the main Turdus radiation around the world, and hence only distantly related to other European species such as the Blackbird (T. merula).


          They nest in trees, laying several eggs in a neat cup-shaped nest lined with grass.


          The male sings its loud melodious song from a tree, rooftop or other elevated perch, often during bad weather or at night, and starting relatively early in the spring  hence the Mistle Thrush's old name of "Stormcock". The song is like a harder and simpler version of the Blackbird's. The alarm call is said to sound like a football rattle (a form of musical ratchet) or machine gun.
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          Mistletoe is the common name for a group of hemi-parasitic plants in the order Santalales that grow attached to and within the branches of a tree or shrub. Parasitism evolved only nine times in the plant kingdom; of those, the parasitic mistletoe habit has evolved independently five times: Misodendraceae, Loranthaceae, Santalaceae (formerly considered the separate family Eremolepidaceae), and Santalaceae (formerly treated as the separate family Viscaceae). Although Viscaceae and Eremolepidaceae were placed in a broadly-defined Santalaceae by Angiosperm Phylogeny Group 2, they originated independently, according to DNA sequences analysed by Dan Nickrent, Southern Illinois University.


          The word 'mistletoe' is of uncertain etymology; it may be related to German Mist, for dung and Tang for branch, but Old English mistel was also used for basil.


          


          Species


          The name was originally applied to Viscum album (European Mistletoe, Santalaceae), the only species native in Great Britain and much of Europe. Later it was extended to other related species, including Phoradendron serotinum (the Eastern Mistletoe of eastern North America, also Santalaceae). European Mistletoe is readily recognized by its smooth-edged oval evergreen leaves borne in pairs along the woody stem, and waxy white berries in dense clusters of 2 to 6. In America, the Eastern Mistletoe is similar, but has shorter, broader leaves and longer clusters of 10 or more berries. In the US, Phoradendron flavescens is commercially harvested for Christmas decorations.


          The largest family of Mistletoes, Loranthaceae, has 73 genera and over 900 species. Subtropical and tropical climates have markedly more Mistletoe species; Australia has 85, of which 71 are in Loranthaceae, and 14 in Santalaceae..


          


          Life cycle


          Mistletoe species grow on a wide range of host trees, and commonly reduce their growth but can kill them with heavy infestation. Viscum album can parasitise more than 200 tree and shrub species. Almost all mistletoes are hemi-parasites, bearing evergreen leaves that do some photosynthesis, and using the host mainly for water and mineral nutrients. An exception is the leafless quintral, Tristerix aphyllus, which lives deep inside the sugar-transporting tissue of a spiny cactus, appearing only to show its tubular red flowers. The genus Arceuthobium (dwarf mistletoe; Santalaceae) has reduced photosynthesis; as an adult, it manufactures only a small proportion of the sugars it needs from its own photosythesis but as a seedling it actively photosynthesizes until a connection to the host is established.


          Some species of the largest family, Lranthaceae, have small, insect-pollinated flowers (as with Santalaceae), but others have spectacularly showy, large, bird-pollinated flowers.


          Most mistletoe seeds are spread by birds, such as the Mistle Thrush in Europe, the Phainopepla in southwestern North America, and Dicaeum of Asia and Australia; they derive sustenance through eating the fruits ( drupes). The seeds are excreted in their droppings and stick to twigs, or more commonly the bird grips the fruit in its bill, squeezes the sticky coated seed out to the side, and then wipes its bill clean on a suitable branch. The seeds are coated with a sticky material called viscin (containing both cellulosic strands and mucopolysaccharides), which hardens and attaches the seed firmly to its future host.


          


          Ecological importance


          Mistletoe was often considered a pest that kills trees and devalues natural habitats, but was recently recognized as an ecological keystone species, an organism that has a disproportionately pervasive influence over its community. A broad array of animals depend on mistletoe for food, consuming the leaves and young shoots, transferring pollen between plants, and dispersing the sticky seeds. The dense evergreen witches' brooms formed by the dwarf mistletoes ( Arceuthobium species) of western North America also make excellent locations for roosting and nesting of the Northern Spotted Owls and the Marbled Murrelets. In Australia the Diamond Firetails and Painted Honeyeaters are recorded as nesting in different mistletoes. This behaviour is probably far more widespread than currently recognized; more than 240 species of birds that nest in foliage in Australia have been recorded nesting in mistletoe, representing more than 75% of the resident avifauna.


          A study of mistletoe in junipers concluded that more juniper berries sprout in stands where mistletoe is present, as the mistletoe attracts berry-eating birds which also eat juniper berries; juniper berries that have passed through a bird's digestive tract are less likely to remain imprisoned within a hardened outer capsule. Such interactions lead to dramatic influences on diversity, as areas with greater mistletoe densities support higher diversities of animals. Thus, rather than being a pest, mistletoe can have a positive effect on biodiversity, providing high quality food and habitat for a broad range of animals in forests and woodlands worldwide.


          


          In culture and mythology


          European mistletoe, Viscum album, figured prominently in Greek mythology, and is believed to be The Golden Bough of Aeneas, ancestor of the Romans. The Norse god Baldur was killed with a spear made of mistletoe.


          Mistletoe bears fruit at the time of the Winter Solstice, the birth of the new year, and may have been used in solstitial rites in Druidic Britain as a symbol of immortality. In Celtic mythology and in druid rituals, it was considered an antidote to poison, although the fruits of many mistletoes are actually poisonous if ingested as they contain viscotoxins.


          An old Christian tradition said that mistletoe was once a tree and furnished the wood of the Cross. After the Crucifixion, the plant shriveled and became dwarfed to a parasitic vine.


          In Romanian traditions, mistletoe (vsc in Romanian) is considered a source of good fortune. The medical and the supposed magical properties of the plant are still used, especially in rural areas.


          A popular myth says that the Mistletoe was cut with a gold sickle and it lost its power if it fell and touched the ground. This is a confusion with the Holly 'holy' Tree, the most sacred tree of the druids (after the Oak) due to both plants being green all year, having colorful fruits and sharing similar history of winter months.


          Mistletoe has sometimes been nicknamed the vampire plant because it can probe beneath the tree bark to drain water and minerals, enabling it to survive during a drought. William Shakespeare gives it an unflattering reference in Titus Andronicus, Act II, Scene I: "Overcome with moss and baleful mistletoe".


          Mistletoe is commonly used as a Christmas decoration, though such use was rarely alluded to into the 18th century. Viscum album is used in Europe whereas Phoradendron serotinum is used in North America. According to custom, the mistletoe must not touch the ground between its cutting and its removal as the last of Christmas greens at Candlemas; it may remain hung through the year, often to preserve the house from lightning or fire, until it was replaced the following Christmas Eve.. The tradition has spread throughout the English-speaking world but is largely unknown in the rest of Europe. The appearance and nature of the fruit's content (viscin) is very similar or suggestive of human semen and this has strengthened its pagan connections.


          Mistletoe (Phoradendron flavescens) is the state floral emblem for the State of Oklahoma. The state did not have an official flower, leaving the Mistletoe as the assumed state flower until the Oklahoma Rose was designated as such in 2004.


          


          Kissing under mistletoe at Christmas


          According to a custom of Christmas cheer, any two people who meet under a hanging of mistletoe are obliged to kiss. The custom is Scandinavian in origin.


          The custom has been incorporated into various holiday songs. The 1943 song I'll Be Home for Christmas tells the story of a lonely traveler looking forward to coming home and seeing, among other things, mistletoe. The Mistletoe is mentioned in the song "Chestnuts roasting on an open fire" (" The Christmas Song"), made famous by Nat King Cole, and written by Mel Torme. The song " A Holly Jolly Christmas" sung by Burl Ives, and used for the TV special "Rudolph the Red Nosed Reindeer", features the line, "Ho Ho, the Mistletoe", and the line, "Kiss her once for me". In 1961 singer Aretha Franklin released a Christmas song called Kissin' by the Mistletoe. In 1971 singer Lynn Anderson recorded the song Mr. Mistletoe on her holiday album The Christmas Album. The song talks about an elf who hangs mistletoe in homes so that people can "steal a kiss from someone that they know". In 2001 Barbra Streisand released the song It Must Have Been the Mistletoe. Rocking around the Christmas Tree also refers to "mistletoe hung where you can see, every couple tries to stop".


          


          Other uses


          Mistletoe leaves and young twigs are used by herbalists, and it is popular in Europe, especially in Germany, for treating circulatory and respiratory system problems, and cancer. . Mistletoe is being studied as a potential treatment for tumors. Although such use is not yet permitted in the US, mistletoe is prescribed in Europe.


          The sticky juice of mistletoe berries was used as adhesive to trap small animals or birds.


          Images
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          The Mithraic Mysteries or Mysteries of Mithras (also Mithraism) was a mystery religion practised in the Roman Empire (1st to 4th centuries CE), best attested in Rome and Ostia, Mauretania, Britain and in the provinces along the Rhine and Danube frontier.


          


          Rituals and worship


          Mithraism was an initiatory order, passed from initiate to initiate, like the Eleusinian Mysteries. It was not based on a body of scripture, and hence very little written documentary evidence survives. Soldiers and the lower nobility appeared to be the most plentiful followers of Mithraism. Until recently, women were generally thought to not have been allowed to join, but it has now been suggested that "women were involved with Mithraic groups in at least some locations of the empire." Recently revealed discrepancies such as these suggest that Mithraic beliefs were (contra the older supposition) not internally consistent and monolithic,cf. but rather, varied from location to location.


          No Mithraic scripture or first-hand account of its highly secret rituals survives, with the possible exception of a liturgy recorded in a 4th century papyrus, thought to be an atypical representation of the cult at best. Current knowledge of the mysteries is almost entirely limited to what can be deduced from the iconography in the mithraea that have survived.


          


          The mithraeum
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          Religious practice was centered around the mithraeum (Latin, from Greek mithraion), either an adapted natural cave or cavern or an artificial building imitating a cavern. Mithraea were dark and windowless, even if they were not actually in a subterranean space or in a natural cave. When possible, the mithraeum was constructed within or below an existing building. The site of a mithraeum may also be identified by its separate entrance or vestibule, its "cave", called the spelaeum or spelunca, with raised benches along the side walls for the ritual meal, and its sanctuary at the far end, often in a recess, before which the pedestal-like altar stood. Many mithraea that follow this basic plan are scattered over much of the Empire's former area, particularly where the legions were stationed along the frontiers (such as Britain). Others may be recognized by their characteristic layout, even though converted as crypts beneath Christian churches.


          From the structure of the mithraea it is possible to surmise that worshippers would have gathered for a common meal along the reclining couches lining the walls. Most temples could hold only thirty or forty individuals.


          The mithraeum itself was arranged as an "image of the universe". It is noticed by some researchers that this movement, especially in the context of mithraic iconography (see below), seems to stem from the neoplatonic concept that the "running" of the sun from solstice to solstice is a parallel for the movement of the soul through the universe, from pre-existence, into the body, and then beyond the physical body into an afterlife.


          


          Mithraic ranks


          The members of a mithraeum were divided into seven ranks. All members were expected to progress through the first four ranks, while only a few would go on to the three higher ranks. The first four ranks represent spiritual progressthe new initiate became a Corax, while the Leo was an adeptthe other three have been specialized offices. The seven ranks were:


          
            	Corax (raven)


            	Nymphus (bridegroom)


            	Miles (soldier)


            	Leo (lion)


            	Perses (Persian)


            	Heliodromus (sun-courier)


            	Pater (father)

          


          The titles of the first four ranks suggest the possibility that advancement through the ranks was based on introspection and spiritual growth.
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          The tauroctony


          In every Mithraic temple, the place of honour was occupied by a tauroctony, a representation of Mithras killing a sacred bull which was associated with spring. Mithras is depicted as an energetic young man, wearing a Phrygian cap, a short tunic that flares at the hem, pants and a cloak which furls out behind him. Mithras grasps the bull so as to force it into submission, with his knee on its back and one hand forcing back its head while he stabs it in the neck with a short sword. The figure of Mithras is usually shown at a diagonal angle and with the face turned forward. The representations occur as both reliefs, and as three-dimensional sculpture; however the three dimensional images have a strongly frontal aspect.


          A serpent and a dog seem to drink from the bull's open wound which is sometimes depicted as spilling grain rather than blood, and a scorpion (usually interpreted as a sign for autumn) attacks the bull's testicles sapping the bull for strength. Sometimes, a raven or crow is also present, and sometimes also a goblet and small lion. Cautes and Cautopates, the celestial twins of light and darkness, are torch-bearers, standing on either side with their legs crossed, Cautes with his brand pointing up and Cautopates with his turned down. Above Mithras, the symbols for Sol and Luna are present in the starry night sky.


          The Platonic writer Porphyry, recorded, in the 3rd century CE that the cave-like temple Mithraims depicted "an image of the cosmos" or "great cave" of the sky. This interpretation was supported by research by K. B. Stark in 1869, with astronomical support by Roger Beck (1984 and 1988), David Ulansey (1989) and Noel Swerdlow (1991).
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          It has been proposed by David Ulansey that, rather than being derived from Iranian animal sacrifice scene with Iranian precedents, the tauroctony is a symbolic representation of the constellations. The bull is thus interpreted as representing the constellation Taurus, the snake the constellation Hydra, the dog Canis Major or Minor, the crow or raven Corvus, the goblet Crater, the lion Leo, and the wheat-blood for the star Spica, the name of which means "spike of wheat". The torch-bearers may represent the constellation of Gemini which seasonally follows that of Taurus, or possibly the two equinoxes. Mithras is associated by many writers with the constellation of Orion because of the proximity to Taurus, and the consistent nature of the depiction of the figure as having wide shoulders, a garment flared at the hem, and narrowed at the waist with a belt, thus taking on the form of the constellation. It is also possible that could also be associated with Perseus, whose constellation is above that of the Taurus in the sky.


          Cumont hypothesized (since then discredited) that this imagery was a Greco-Roman representation of an event in Zoroastrian cosmogony, in which Angra Mainyu (not Mithra) slays the primordial creature Gayomaretan (which in Zoroastrian tradition is represented as a bull).


          


          Other iconography


          Depictions show Mithras (or who is thought to represent Mithras) wearing a cape, that in some examples, has the starry sky as its inside lining. (See image below)


          A bronze image of Mithras emerging from an egg-shaped zodiac ring was found associated with a mithraeum along Hadrian's Wall (now at the University of Newcastle). An inscription from the city of Rome suggests that Mithras may have been seen as the Orphic creator-god Phanes who emerged from the world egg at the beginning of time, bringing the universe into existence. This view is reinforced by a bas-relief at the Estense Museum in Modena, Italy, which shows Phanes coming from an egg, surrounded by the twelve signs of the zodiac, in an image very similar to that at Newcastle.


          Reliefs on a cup found in Mainz, appear to depict a Mithraic initiation. On the cup, the initiate is depicted as led into a location where a Pater (see Mithraic ranks) would be seated in the guise of Mithras with a drawn bow. Accompanying the initiate is a mystagogue, who explains the symbolism and theology to the initiate. The Rite is thought to re-enact what has come to be called the 'Water Miracle', in which Mithras fires a bolt into a rock, and from the rock now spouts water.


          


          History and development
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          In antiquity, texts refer to "the mysteries of Mithras", and to its adherents, as "the mysteries of the Persians." This latter epithet is significant, not only for whether the Mithraists considered the object of their devotion a Persian divinity (i.e. Mithra), but for whether the devotees considered their religion to have been founded by Zoroaster.


          It is not possible to state with certainty when "the mysteries of Mithras" developed. Clauss asserts "the mysteries" were not practiced until the 1st century CE. Mithraism reached the apogee of its popularity around the 3rd through 4th centuries, when it was particularly popular among the soldiers of the Roman Empire. Mithraism disappeared from overt practice after the Theodosian decree of 391 banned all pagan rites, and it apparently became extinct thereafter.


          Although scholars are in agreement with the classical sources that state that the Romans borrowed the name of Mithras from Avestan Mithra, the origins of the Roman religion itself remain unclear and there is yet no scholarly consensus concerning this issue (for a summary of the various theories, see history, below). Further compounding the problem is the non-academic understanding of what "Persian" means, which, in a classical context is not a specific reference to the Iranian province Pars, but to the Persian (i.e. Achaemenid) Empire and speakers of Iranian languages in general.


          


          Origin theories


          


          Cumont's hypothesis


          'Mithras' was little more than a name until the massive documentation of Franz Cumont's Texts and Illustrated Monuments Relating to the Mysteries of Mithra was published in 1894-1900, with the first English translation in 1903. Cumont's hypothesis, as the author summarizes it in the first 32 pages of his book, was that the Roman religion was a development of a Zoroastrian cult of Mithra (which Cumont supposes is a development from an Indo-Iranian one of *mitra), that through state sponsorship and syncretic influences was disseminated throughout the Near- and Middle East, ultimately being absorbed by the Greeks, and through them eventually by the Romans.


          Cumont's theory was a hit in its day, particularly since it was addressed to a general, non-academic readership that was at the time fascinated by the orient and its hitherto (relatively) uncharted culture. This was the age when great steps were being taken in Egyptology and Indology, preceded as it was by Max Mller's "Sacred Books of the East" series that for the first time demonstrated that civilization did not begin and end with Rome and Greece, or even with Assyria and Babylon, which until then were widely considered to be the cradle of humanity. Cumont's book was a product of its time, and influenced generations of academics such that the effect of Cumont's syncretism theories are felt even a century later.


          Cumont's ideas, though in many respects valid, had however one serious problem with respect to the author's theory on the origins of Mithraism: If the Roman religion was an outgrowth of an Iranian one, there would have to be evidence of Mithraic-like practices attested in Greater Iran. However, that is not the case: No mithraea have been found there, and the Mithraic myth of the tauroctony does not conclusively match the Zoroastrian legend of the slaying of Gayomart, in which Mithra does not play any role at all. The historians of antiquity, otherwise expansive in their descriptions of Iranian religious practices, hardly mention Mithra at all (one notable exception is Herodotus i.131, which associates Mithra with other divinities of the morning star).


          Further, no distinct religion of Mithra or *mitra had ever (and has not since) been established. As Boyce put it, "no satisfactory evidence has yet been adduced to show that, before Zoroaster, the concept of a supreme god existed among the Iranians, or that among them Mithra - or any other divinity - ever enjoyed a separate cult of his or her own outside either their ancient or their Zoroastrian pantheons."


          It should however be noted that while it is "generally agreed that Cumont's master narrative of east-west transfer is unsustainable," a syncretic Zoroastrian (whatever that might have entailed at the time) influence is a viable supposition. This does not however imply that the religion practiced by the Romans was the same as that practiced elsewhere; syncretism was a feature of Roman religion, and the syncretic religion known as the Mysteries of Mithras is a product of Roman culture itself. "Apart from the name of the god himself, in other words, Mithraism seems to have developed largely in and is, therefore, best understood from the context of Roman culture."


          


          Other theories


          Other theories propose that Mithraism originated in Asia Minor, which though once within the sphere of Zoroastrian influence, by the second century BCE were more influenced by Hellenism than by Zoroastrianism. It was there, at Pergamum on the Aegean Sea, in the second century BCE, that Greek sculptors started to produce the highly standardized bas-relief imagery of Mithra Tauroctonos "Mithra the bull-slayer."


          The Greek historiographer Plutarch (46 - 127) was convinced that the pirates of Cilicia, the coastal province in the southeast of Anatolia, were the origin of the Mithraic rituals that were being practiced in the Rome of his day: "They likewise offered strange sacrifices; those of Olympus I mean; and they celebrated certain secret mysteries, among which those of Mithras continue to this day, being originally instituted by them." (Life of Pompey 24)


          Beck suggests a connection through the Hellenistic kingdoms (as Cumont had already intimated) was quite possible: "Mithras  moreover, a Mithras who was identified with the Greek Sun god, Helios, which was one of the deities of the syncretic Graeco-Iranian royal cult founded by Antiochus I, king of the small, but prosperous "buffer" state of Commagene, in the mid first century BCE."


          Another possible connection between a Mithra and Mithras, though one not proposed by Cumont, is from a Manichean context. According to Sundermann, the Manicheans adopted the name Mithra to designate one of their own deities. Sundermann determined that the Zoroastrian Mithra, which in Middle Persian is Mihr, is not a variant of the Parthian and Sogdian Mytr or Mytrg; though a homonym of Mithra, those names denote Maitreya. In Parthian and Sogdian however Mihr was taken as the sun and consequently identified as the Third Messenger. This Third Messenger was the helper and redeemer of mankind, and identified with another Zoroastrian divinity Narisaf. Citing Boyce, Sundermann remarks, "It was among the Parthian Manicheans that Mithra as a sun god surpassed the importance of Narisaf as the common Iranian image of the Third Messenger; among the Parthians the dominance of Mithra was such that his identification with the Third Messenger led to cultic emphasis on the Mithraic traits in the Manichaean god."


          Some commentators surmise that the Mithraists worshipped Mithras as the mediator between Man and the supreme God of the upper and nether world. Other commentators, inspired by James Frazer's theories, have additionally labeled Mithraism as a mystery religion with a life-death-rebirth deity, comparable to Isis, or Persephone/ Demeter, the cult of the Eleusinian Mysteries.


          


          The early period


          Mithraism began to attract attention in Rome around the end of the first century. Statius mentions the typical Mithraic relief in his Thebaid (Book i. 719,720), around 80 CE. The earliest material evidence for the Roman worship of Mithras dates from that period, in a record of Roman soldiers who came from the military garrison at Carnuntum in the Roman province of Upper Pannonia (near the Danube River in modern Austria, near the Hungarian border). Other legionaries fought the Parthians and were involved in the suppression of the revolts in Jerusalem from 60 CE to about 70 CE When they returned home, they made Mithraic dedications, probably in the year 71 or 72.


          By the year 200, Mithraism had spread widely through the army, and also among traders and slaves. During festivals all initiates were equals including slaves. The German frontiers have yielded most of the archaeological evidence of its prosperity: small cult objects connected with Mithras turn up in archaeological digs from Romania to Hadrian's Wall.


          


          Expansion throughout the empire
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          By the third century, Mithraism was officially sanctioned by the Roman emperors. According to the fourth century Historia Augusta, Commodus participated in its mysteries: Sacra Mithriaca homicidio vero polluit, cum illic aliquid ad speciem timoris vel dici vel fingi soleat "He desecrated the rites of Mithras with actual murder, although it was customary in them merely to say or pretend something that would produce an impression of terror".


          Concentrations of Mithraic temples are found on the outskirts of the Roman empire: along Hadrian's wall in northern England three mithraea have been identified, at Housesteads, Carrawburgh and Rudchester. The discoveries are in the University of Newcastle's Museum of Antiquities, where a mithraeum has been recreated. Recent excavations in London have uncovered the remains of a Mithraic temple near to the centre of the once walled Roman settlement, on the bank of the Walbrook stream. Mithraea have also been found along the Danube and Rhine river frontier, in the province of Dacia (where in 2003 a temple was found in Alba-Iulia) and as far afield as Numidia in North Africa.


          As would be expected, Mithraic ruins are also found in the port city of Ostia, and in Rome the capital, where as many as seven hundred mithraea may have existed (a dozen have been identified). Its importance at Rome may be judged from the abundance of monumental remains: more than 75 pieces of sculpture, 100 Mithraic inscriptions, and ruins of temples and shrines in all parts of the city and its suburbs. A well-preserved late second-century mithraeum, with its altar and built-in stone benches, originally built beneath a Roman house (as was a common practice), survives in the crypt over which has been built the Basilica of San Clemente, Rome.


          


          Decline and demise


          There is very little information about the decline of the religion. The edict of Theodosius I in 394 made paganism illegal. Official recognition of Mithras in the army stopped at this time, but we have no information on what other effect the edict had. Mithraism may have survived in certain remote cantons of the Alps and Vosges into the fifth century.


          


          Legacy


          Sites of interest relating to the Mystery of Mithras include:


          
            	Italy: The Basilica of San Clemente in Rome has a preserved mithraeum with the altarpiece still intact in the excavations under the modern church.


            	Italy: The Castra Peregrinorum mithraeum in Rome, under the basilica of Santo Stefano Rotondo was excavated in the 20th century.


            	Italy: Ostia Antica, the port of Rome, where the remains of 17 mithraea have been found so far; one of them is substantial.


            	Germany: The museum of Dieburg displays finds from a mithraeum, including ceramics used in the service.


            	Germany: The museum of Hanau displays a reconstruction of a mithraeum.


            	England: The museum at the University of Newcastle displays findings from the three sites along Hadrian's Wall and recreates a mithraeum.


            	Switzerland: The city of Martigny (ancient Octodurus), in the Alps, displays a reconstructed Mithraeum


            	Slovenia: The museum of Ptuj and town Hajdina near Ptuj.


            	United States: The Cincinnati Art Museum displays a relief from a mithraeum in Rome itself depicting Mithras slaying a bull.

          


          


          Mithraism and Christianity


          Evaluation of the relationship of early Christianity with Mithraism has traditionally been based on the polemical testimonies of the 2nd century Church fathers, such as Justin's accusations that the Mithraists were diabolically imitating the Christians. This led to a picture of rivalry between the two religions, which Ernest Renan summarized in his 1882 The Origins of Christianity by saying "if the growth of Christianity had been arrested by some mortal malady, the world would have been Mithraic." This characterization of Mithraism and Christianity as "deadly rivals" became mainstream in the early 20th century with Cumont's endorsement, but was later criticized as too sweeping. Martin (1989) characterizes the rivalry between 3rd century Mithraism and Christianity in Rome as primarily one for real estate in the public areas of urban Rome.


          


          Iconographical similarities with Early Christian art


          Franz Cumont was the first scholar to suggest that Early Christian art had borrowed iconographic themes from Mithraism, pointing out that Mithraic images of the Heavens, the Earth, the Ocean, the Sun, the Moon, the Planets, signs of the Zodiac, the Winds, the Seasons, and the Elements are found on Christian sarcophagi, mosaics, and miniatures from the third to the fifth centuries. According to Cumont the Church was opposed to the pagan practice of worshipping the cosmic cycle, but these images were nevertheless incorporated into Christian artworks, in which "a few alterations in costume and attitude transformed a pagan scene into a Christian picture".


          The Jewish faith provided no precendent of pictorial representation on which the Early Christians could base their imagery. According to Cumont, Early Christian imagery drew upon Mithraic traditions. Depictions of the biblical story of Moses striking Mount Horeb with his staff to release drinking water were, according to Cumont, inspired by Mithraic representation of Mithras shooting arrows at rocks causing fountains to spring up.


          M. J. Vermaseren claimed that the scene of Mithras ascending into the heavens was similarly incorporated into Christian art: after Mithras had accomplished a series of miraculous deeds, he ascended into the heavens in a chariot, which in various depictions is drawn by horses being controlled by by Helios-Sol, the pagan sun god. In other depictions a chariot of fire belonging to Helios is led into the water, surrounded by the god Oceanus and sea nymphs. Vermaseren argues that Christian portrayals on sarcophagi of the souls ascension into heaven, though ostensibly referencing the biblical scene of Elijah being led into heaven by fiery chariots and horses, were in fact inspired by representations of Mithras' ascent into the heavens in Helios chariot. The sun god, Vermaseren claims, provided inspiration for the flames on Elijahs chariot and the Jordan River is personified by a figure resembling the god Oceanus. Some scholars have also used similar language to describe the circumstances of Mithras' and Jesus' birth: Joseph Campbell described it as a virgin birth, and Martin A. Larson noted that Mithras was said to have been born on December 25th, or winter solstice.


          A. Deman suggests that rather than attempting to find individual references from Mithraic art in Christian iconography, as Cumont does with the sun and moon, for instance, it is better to look for larger patterns of comparison: "with this method, pure coincidences can no longer be used and so the recognition of Mithras as the privileged pagan inspirer of medieval Christian iconography is forced upon us." For example Deman compares what he calls the "creative sacrifice" of Mithras with the creative sacrifice of Christ. In representations of both iconographic scenes the vernal sacrifice is central to the image, with sun and the moon symmetrically arranged above. Beneath the sacrifice two other figures are symmetrically arranged. In mithraic scenes these are Cautes and Cautopates, and in the Christian scenes, which date from the 4th century onwards, the figures are typically Mary and John. In other Christian instances however, these two attendants are other figures, and carry a raised and lowered object reminiscent of the raised and lowered torches of Cautes and Cautopates. Such figures may be two Roman soldiers armed with lances, or Longinus holding a spear and Stephaton offering Jesus vinegar from a sponge. In some instances the clothes of these figures resemble those of Cautes and Cautopates in the earlier Mithraic depictions. Derman also compares the twelve apostles shown in Christian crucifixion scenes with the twelve signs of the zodiac common in Mithraic scenes, as well as identifying a cross-legged posture commonly found in figures in both sets of iconography.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mithraic_Mysteries"
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        Mitochondrial Eve


        
          

          Mitochondrial Eve (mt-mrca) is the name given by researchers to the woman who is defined as the matrilineal most recent common ancestor (MRCA) for all currently living humans. Passed down from mother to offspring, her mitochondrial DNA (mtDNA) is now found in all living humans: every mtDNA in every living person is derived from hers. Mitochondrial Eve is the female counterpart of Y-chromosomal Adam, the patrilineal most recent common ancestor, although they lived at different times.


          She is believed to have lived about 140,000 years ago in what is now Ethiopia, Kenya or Tanzania. The time she lived is calculated based on the molecular clock technique of correlating elapsed time with observed genetic drift.


          Mitochondrial Eve is the most recent common ancestor (MRCA) of all humans via the mitochondrial DNA pathway, not the unqualified MRCA of all humanity. All living humans can trace their ancestry back to the MRCA via at least one of their parents, but Mitochondrial Eve is defined via the maternal line. Therefore, she necessarily lived at least as long, though likely much longer, ago than the MRCA of all humanity.


          The existence of Mitochondrial Eve and Y-chromosomal Adam does not imply the existence of population bottlenecks or a first couple. They each lived within a large human population at a different time.


          


          Matrilineal descent


          Mitochondrial Eve is the most recent common ancestor of all humans via the mitochondrial DNA pathway. In other words, she is the MRCA found when ancestry of all living humans is traced back in time, following only the maternal lineage. The mitochondrial DNA pathway is equivalent to maternal lineage, because mitochondrial DNA is only passed down from mother to child, never father to child.


          To find the Mitochondrial Eve of all living humans, one can start by tracing a line from every individual to his/her mother, then continue those lines from each of those mothers to their mothers and so on, effectively tracing a family tree backward in time based purely on mitochondrial lineages. Going back through time these mitochondrial lineages will converge when two or more women have the same mother. The further back in time one goes, the fewer mitochondrial ancestors of living humans there will be. Eventually only one is left, and this one is the most recent common matrilineal ancestor of all humans alive today, i.e. Mitochondrial Eve.


          It is possible to draw the same matrilineal tree forward in time by starting with all human female contemporaries of Mitochondrial Eve. Some of these women may have died childless. Others left only male children. For the rest who became mothers with at least one daughter, one can trace a line forward in time connecting them to their daughter(s). As the forward lineages progress in time, more and more lineage lines become extinct, as the last female in a line dies childless or leaves no female children. Eventually, only one single lineage remains, which includes all mothers, and in the next generation, all people, and hence all people alive today.


          


          Misconceptions


          Mitochondrial Eve is the most recent common matrilineal ancestor, not the most recent common ancestor (MRCA) of all humans. The MRCA's offspring have led to all living humans via sons and daughters, but Mitochondrial Eve must be traced only through female lineages, so she is estimated to have lived much longer ago than the MRCA. While Mitochondrial Eve is thought to have been living around 140,000 years ago, according to probabilistic studies, the MRCA could have been living as recently as 3,000 years ago.


          Allan Wilson's naming Mitochondrial Eve after Eve of the Genesis creation story has led to some misunderstandings among the general public. A common misconception is that Mitochondrial Eve was the only living human female of her time. It is theoretically possible that she was the only human female of her time; however, had she been the only living female of her time, humanity would most likely have become extinct due to an extreme population bottleneck.


          Indeed, not only were many women alive at the same time as Mitochondrial Eve but many of them have descendants alive today. They may have left descendants via either son or daughters (and grandsons or granddaughters, and so on). Nuclear genes from these contemporary women of Mitochondrial Eve are present in today's population, but mitochondrial DNA from them is not.


          What distinguishes Mitochondrial Eve (and her matrilineal ancestors) from all her female contemporaries is that she has a purely matrilineal line of descent to all humans alive today, whereas all her female contemporaries with descendants alive today have at least one male in every line of descent. Because mitochondrial DNA is only passed through matrilineal descent, all humans alive today have mitochondrial DNA that is traceable back to Mitochondrial Eve.


          Furthermore, it can be shown that every female contemporary of Mitochondrial Eve either has no living descendant today or is an ancestor to all living people. Starting with 'the' MRCA at around 3,000 years ago, one can trace all ancestors of the MRCA backward in time. At every ancestral generation, more and more ancestors (via both paternal and maternal lines) of MRCA are found. These ancestors are by definition also common ancestors of all living people. Eventually, there will be a point in past where all humans can be divided into two groups: those who left no descendants today and those who are common ancestors of all living humans today. This point in time is termed the identical ancestors point and is estimated to be between 5,000 and 15,000 years ago. Since Mitochondrial Eve is estimated to have lived more than hundred thousand years before the identical ancestors point, every woman contemporary to her is either not an ancestor of any living people, or a common ancestor of all living people.


          


          Mitochondrial DNA


          Mitochondrial organelles, which contain mitochondrial DNA (mtDNA), are passed only from mother to offspring. A comparison of DNA sequences from mtDNA in a population reveals a molecular phylogeny. Unlike mtDNA, which is outside the nucleus, genes containing nuclear DNA become recombined after being inherited from both parents, and therefore we can be statistically less certain about nuclear DNA origins than we can for mtDNA, which is only inherited from the mother. mtDNA also mutates at a higher rate compared to nuclear DNA, so it gives researchers a more useful, magnified view of the diversity present in a population.


          Just as mitochondria are inherited matrilineally, Y-chromosomes are inherited patrilineally. Thus it is possible to apply the same principles outlined above to men. The common patrilineal ancestor of all humans alive today has been dubbed Y-chromosomal Adam. Importantly, the genetic evidence suggests that the most recent patriarch of all humanity is much more recent than the most recent matriarch, suggesting that 'Adam' and 'Eve' were not alive at the same time. While 'Eve' is believed to be alive 140,000 years ago, 'Adam' lived only 60,000 years ago.


          


          Eve and the Out-of-Africa theory


          Since Mitochondrial Eve is believed to have lived in Africa she is sometimes referred to as African Eve, an ancestor who has been hypothesized on the grounds of fossil as well as DNA evidence. According to the most common interpretation of the mitochondrial DNA data, the titles belong to the same hypothetical woman. Family trees (or " phylogenies") constructed on the basis of mitochondrial DNA comparisons show that the living humans whose mitochondrial lineages branched earliest from the tree ( L1) are prevalent among the San and the Mbuti people. The subsequent branches of L2 and L3 are also largely confined to Africa, while only the macrogroups M and N, descended from L3, participated in the migration out of Africa.


          Researchers therefore reason that all living humans descend from Africans, some of whom migrated out of Africa and populated the rest of the world. If the mitochondrial analysis is correct, then because mitochondrial Eve represents the root of the mitochondrial family tree, she must have predated the exodus and lived in Africa. Therefore many researchers take the mitochondrial evidence as support for the " single-origin" or Out-of-Africa model.


          Some people use the mtDNA family tree as evidence of a population bottleneck (e.g. Toba catastrophe theory) giving rise to the human species. There are, however, many ways such family trees can be constructed. A tree can be constructed based on any gene, not just the mitochondrial DNA. When different such trees including the mtDNA tree are compared, no population bottleneck is found because different trees show different coalescent points. The inconsistencies between coalescent points indicate that there had been numerous gene interchanges between population groups around the world, even after the first exodus out of Africa. This idea forms the basis of Alan Templeton's 'Out of Africa Again and Again' theory.


          The Mitochondrial DNA provides another support for the Out of Africa hypothesis in the form of gene diversity. One finding not subject to interpretation is that the greatest diversity of mitochondrial DNA sequences exists among Africans. This diversity is widely believed to have accumulated because humans have been living longer in Africa than anywhere, although the same relative diversity can also be explained if just more people lived in Africa than in other regions - an interpretation of the past that all evolutionary models also accept, even those that contradict the African-origin theory, such as Multiregional evolution.


          


          Academic investigation


          Criticisms of the original paper by Cann, Stoneking and Wilson include:


          
            	Of the 147 persons sampled, only two were from sub-Saharan Africa. The other 18 'Africans' in the study were black Americans.

          


          
            	The method to generate the tree was not guaranteed to find the most parsimonious tree.

          


          
            	The method used to root the tree placed it at the midpoint of the longest branch (midpoint rooting). This could lead to a wrong position of the root if for example the rate of evolution is higher in Africa.

          


          
            	Restriction-fragment length polymorphism is ill-suited for estimation of mutation rates which is essential in timing evolutionary events.

          


          
            	Weak statistical analysis.

          


          Ingman et al. (2000) repeated the study while avoiding its major pitfalls:


          
            	They sampled 53 persons, 32 of whom were Africans from different regions of sub-Saharan Africa.


            	They sequenced the complete mtDNA but excluded the rapidly evolving D-loop in the analysis.


            	An outgroup (chimpanzee) mtDNA sequence was used to root the tree (outgroup rooting). Outgroup rooting is much more reliable than midpoint rooting.

          


          The study by Ingman et al. verifies the major conclusions of Cann et al. of an African origin of human mtDNA within the past 172 000  50 000 years.


          


          In popular culture


          
            	Bryan Sykes has written a popular science book entitled The Seven Daughters of Eve.


            	In River Out of Eden, Richard Dawkins discusses human ancestry in the context of a river of genes and shows that Mitochondrial Eve is one of the many common ancestors we can trace back to via different gene pathways.


            	The Discovery Channel produced a documentary entitled The Real Eve, based on the book Out of Eden by Stephen Oppenheimer.


            	The Japanese novel, horror film and video game series Parasite Eve uses the Mitochondrial Eve theory as the basis for a fantasy about a scientist resurrecting his wife by regenerating her liver cells, with disastrous effects.


            	Greg Egan has written a short story called "Mitochondrial Eve".


            	The anime/ manga series K.R.I.E.G made several references to mitochondria and the existence of the Mitochondrial Eve theory, among many other theories of evolution and human creation.


            	Arthur C. Clarke and Stephen Baxter's novel The Light of Other Days describes a sequence where mitochondrial DNA is visually traced back to a Mitochondrial Eve.


            	The manga series Elfen Lied also mentions Mitochondrial Eve, with the suggestion of creating a new race, with a new Mitochondrial Eve.
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          In cell biology, a mitochondrion (plural mitochondria) is a membrane-enclosed organelle found in most eukaryotic cells. These organelles range from 110micrometers ( m) in size. Mitochondria are sometimes described as "cellular power plants" because they generate most of the cell's supply of adenosine triphosphate (ATP), used as a source of chemical energy. In addition to supplying cellular energy, mitochondria are involved in a range of other processes, such as signaling, cellular differentiation, cell death, as well as the control of the cell cycle and cell growth. Mitochondria have been implicated in several human diseases, including mental disorders, cardiac dysfunction, and may play a role in the aging process. The word mitochondrion comes from the Greek ί or mitos, thread + ί or khondrion, granule. Their ancestry is not fully understood, but, according to the endosymbiotic theory, mitochondria are descended from ancient bacteria, which were engulfed by the ancestors of eukaryotic cells more than a billion years ago.


          Several characteristics make mitochondria unique. The number of mitochondria in a cell varies widely by organism and tissue type. Many cells have only a single mitochondrion, whereas others can contain several thousand mitochondria. The organelle is composed of compartments that carry out specialized functions. These compartments or regions include the outer membrane, the intermembrane space, the inner membrane, and the cristae and matrix. Mitochondrial proteins vary depending on the tissues and species. In human, 615 distinct types of proteins were identified from cardiac mitochondria; whereas in murine, 940 proteins encoded by distinct genes were reported. Mitochondrial proteome is thought to be dynamically regulated. Although most of a cell's DNA is contained in the cell nucleus, the mitochondrion has its own independent genome. Further, its DNA shows substantial similarity to bacterial genomes.


          


          Structure
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          A mitochondrion contains inner and outer membranes composed of phospholipid bilayers and proteins. The two membranes, however, have different properties. Because of this double-membraned organization, there are five distinct compartments within the mitochondrion. There is the outer mitochondrial membrane, the intermembrane space (the space between the outer and inner membranes), the inner mitochondrial membrane, the cristae space (formed by infoldings of the inner membrane), and the matrix (space within the inner membrane).


          


          Outer membrane


          The outer mitochondrial membrane, which encloses the entire organelle, has a protein-to- phospholipid ratio similar to that of the eukaryotic plasma membrane (about 1:1 by weight). It contains large numbers of integral proteins called porins. These porins form channels that allow molecules 5000 Daltons or less in molecular weight to freely diffuse from one side of the membrane to the other. Larger proteins can also enter the mitochondrion if a signaling sequence at their N-terminus binds to a large multisubunit protein called translocase of the outer membrane, which then actively moves them across the membrane. Disruption of the outer membrane permits proteins in the intermembrane space to leak into the cytosol, leading to certain cell death.


          


          Intermembrane space


          The intermembrane space is the space between the outer membrane and the inner membrane. Because the outer membrane is freely permeable to small molecules, the concentrations of small molecules such as ions and sugars in the intermembrane space is the same as the cytosol. However, as large proteins must have a specific signaling sequence to be transported across the outer membrane, the protein composition of this space is different than the protein composition of the cytosol. One protein that is localized to the intermembrane space in this way is cytochrome c.


          


          Inner membrane


          The inner mitochondrial membrane contains proteins with four types of functions:


          
            	Those that perform the redox reactions of oxidative phosphorylation


            	ATP synthase, which generates ATP in the matrix


            	Specific transport proteins that regulate metabolite passage into and out of the matrix


            	Protein import machinery.

          


          It contains more than 100 different polypeptides, and has a very high protein-to-phospholipid ratio (more than 3:1 by weight, which is about 1protein for 15phospholipids). The inner membrane is home to around 1/5 of the total protein in a mitochondrion. In addition, the inner membrane is rich in an unusual phospholipid, cardiolipin. This phospholipid was originally discovered in beef hearts in 1942, and is usually characteristic of mitochondrial and bacterial plasma membranes. Cardiolipin contains four fatty acids rather than two and may help to make the inner membrane impermeable. Unlike the outer membrane, the inner membrane does not contain porins and is highly impermeable to all molecules. Almost all ions and molecules require special membrane transporters to enter or exit the matrix. Proteins are ferried into the matrix via the translocase of the inner membrane (TIM) complex or via Oxa1. In addition, there is a membrane potential across the inner membrane formed by the action of the enzymes of the electron transport chain.


          


          Cristae
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          The inner mitochondrial membrane is compartmentalized into numerous cristae, which expand the surface area of the inner mitochondrial membrane, enhancing its ability to produce ATP. These are not simple random folds but rather invaginations of the inner membrane, which can affect overall chemiosmotic function. In typical liver mitochondria, for example, the surface area, including cristae, is about five times that of the outer membrane. Mitochondria of cells that have greater demand for ATP, such as muscle cells, contain more cristae than typical liver mitochondria.


          


          Matrix


          The matrix is the space enclosed by the inner membrane. It contains about 2/3 of the total protein in a mitochondrion. The matrix is important in the production of ATP with the aid of the ATP synthase contained in the inner membrane. The matrix contains a highly-concentrated mixture of hundreds of enzymes, special mitochondrial ribosomes, tRNA, and several copies of the mitochondrial DNA genome. Of the enzymes, the major functions include oxidation of pyruvate and fatty acids, and the citric acid cycle.


          Mitochondria have their own genetic material, and the machinery to manufacture their own RNAs and proteins (see: protein biosynthesis). A published human mitochondrial DNA sequence revealed 16,569 base pairs encoding 37 total genes, 24 tRNA and rRNA genes and 13 peptide genes. The 13 mitochondrial peptides in humans are integrated into the inner mitochondrial membrane, along with proteins encoded by genes that reside in the host cell's nucleus.


          


          Organization and distribution


          Mitochondria are found in nearly all eukaryotes. They vary in number and location according to cell type. Substantial numbers of mitochondria are in the liver, with about 10002000 mitochondria per cell making up 1/5th of the cell volume. The mitochondria can be found nestled between myofibrils of muscle or wrapped around the sperm flagellum. Often they form a complex 3D branching network inside the cell with the cytoskeleton. The association with the cytoskeleton determines mitochondrial shape, which can affect the function as well. Recent evidence suggests vimentin, one of the components of the cytoskeleton, is critical to the association with the cytoskeleton.


          


          Function


          The most prominent roles of the mitochondrion are its production of ATP and regulation of cellular metabolism. The central set of reactions involved in ATP production are collectively known as the citric acid cycle. However, the mitochondrion has many other functions in addition to the production of ATP.


          


          Energy conversion


          A dominant role for the mitochondria is the production of ATP, as reflected by the large number of proteins in the inner membrane for this task. This is done by oxidizing the major products of glucose, pyruvate, and NADH, which are produced in the cytosol. This process of cellular respiration, also known as aerobic respiration, is dependent on the presence of oxygen. When oxygen is limited, the glycolytic products will be metabolized by anaerobic respiration, a process that is independent of the mitochondria. The production of ATP from glucose has an approximately 13-fold higher yield during aerobic respiration compared to anaerobic respiration.


          


          Pyruvate: the citric acid cycle


          Each pyruvate molecule produced by glycolysis is actively transported across the inner mitochondrial membrane, and into the matrix where it is oxidized and combined with coenzyme A to form CO2, acetyl-CoA, and NADH.


          The acetyl-CoA is the primary substrate to enter the citric acid cycle, also known as the tricarboxylic acid (TCA) cycle or Krebs cycle. The enzymes of the citric acid cycle are located in the mitochondrial matrix, with the exception of succinate dehydrogenase, which is bound to the inner mitochondrial membrane as part of Complex II. The citric acid cycle oxidizes the acetyl-CoA to carbon dioxide, and, in the process, produces reduced cofactors (three molecules of NADH and one molecule of FADH2) that are a source of electrons for the electron transport chain, and a molecule of GTP (that is readily converted to an ATP).


          


          NADH and FADH2: the electron transport chain
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          The redox energy from NADH and FADH2 is transferred to oxygen (O2) in several steps via the electron transport chain. These energy-rich molecules are produced within the matrix via the citric acid cycle but are also produced in the cytoplasm by glycolysis. Reducing equivalents from the cytoplasm can be imported via the malate-aspartate shuttle system of antiporter proteins or feed into the electron transport chain using a glycerol phosphate shuttle. Protein complexes in the inner membrane ( NADH dehydrogenase, cytochrome c reductase, and cytochrome c oxidase) perform the transfer and the incremental release of energy is used to pump protons (H+) into the intermembrane space. This process is efficient, but a small percentage of electrons may prematurely reduce oxygen, forming reactive oxygen species such as superoxide. This can cause oxidative stress in the mitochondria and may contribute to the decline in mitochondrial function associated with the aging process.


          As the proton concentration increases in the intermembrane space, a strong electrochemical gradient is established across the inner membrane. The protons can return to the matrix through the ATP synthase complex, and their potential energy is used to synthesize ATP from ADP and inorganic phosphate (Pi). This process is called chemiosmosis, and was first described by Peter Mitchell who was awarded the 1978 Nobel Prize in Chemistry for his work. Later, part of the 1997 Nobel Prize in Chemistry was awarded to Paul D. Boyer and John E. Walker for their clarification of the working mechanism of ATP synthase.


          


          Heat production


          Under certain conditions, protons can re-enter the mitochondrial matrix without contributing to ATP synthesis. This process is known as proton leak or mitochondrial uncoupling and is due to the facilitated diffusion of protons into the matrix. The process results in the unharnessed potential energy of the proton electrochemical gradient being released as heat. The process is mediated by a proton channel called thermogenin, or UCP1. Thermogenin is a 33k Da protein first discovered in 1973. Thermogenin is primarily found in brown adipose tissue, or brown fat, and is responsible for non-shivering thermogenesis. Brown adipose tissue is found in mammals, and is at its highest levels in early life and in hibernating animals. In humans, brown adipose tissue is present at birth and decreases with age.


          


          Storage of calcium ions


          The concentrations of free calcium in the cell can regulate an array of reactions and is important for signal transduction in the cell. Mitochondria can transiently store calcium, a contributing process for the cell's homeostasis of calcium. In fact, their ability to rapidly take in calcium for later release makes them very good "cytosolic buffers" for calcium. The endoplasmic reticulum (ER) is the most significant storage site of calcium, and there is a significant interplay between the mitochondrion and ER with regard to calcium. The calcium is taken up into the matrix by a calcium uniporter on the inner mitochondrial membrane. It is primarily driven by the mitochondrial membrane potential. Release of this calcium back into the cell's interior can occur via a sodium-calcium exchange protein or via "calcium-induced-calcium-release" pathways. This can initiate calcium spikes or calcium waves with large changes in the membrane potential. These can activate a series of second messenger system proteins that can coordinate processes such as neurotransmitter release in nerve cells and release of hormones in endocrine cells.


          


          Additional functions


          Mitochondria play a central role in many other metabolic tasks, such as:


          
            	Regulation of the membrane potential


            	Apoptosis-programmed cell death


            	Glutamate-mediated excitotoxic neuronal injury


            	Cellular proliferation regulation


            	Regulation of cellular metabolism


            	Certain heme synthesis reactions (see also: porphyrin)


            	Steroid synthesis.

          


          Some mitochondrial functions are performed only in specific types of cells. For example, mitochondria in liver cells contain enzymes that allow them to detoxify ammonia, a waste product of protein metabolism. A mutation in the genes regulating any of these functions can result in mitochondrial diseases.


          


          Origin


          Mitochondria have many features in common with prokaryotes. As a result, they are believed to be originally derived from endosymbiotic prokaryotes.


          A mitochondrion contains DNA, which is organized as several copies of a single, circular chromosome. This mitochondrial chromosome contains genes for ribosomes, and the twenty-one tRNA's necessary for the translation of messenger RNAs into protein. The circular structure is also found in prokaryotes, and the similarity is extended by the fact that mitochondrial DNA is organized with a variant genetic code similar to that of Proteobacteria. This suggests that their ancestor, the so-called proto-mitochondrion, was a member of the Proteobacteria. In particular, the proto-mitochondrion was probably related to the rickettsia. However, the exact relationship of the ancestor of mitochondria to the alpha-proteobacteria and whether the mitochondria was formed at the same time or after the nucleus, remains controversial.


          The ribosomes coded for by the mitochondrial DNA are similar to those from bacteria in size and structure. They closely resemble the bacterial 70S ribosome and not the 80S cytoplasmic ribosomes which are coded for by nuclear DNA.


          The endosymbiotic relationship of mitochondria with their host cells was popularized by Lynn Margulis. The endosymbiotic hypothesis suggests that mitochondria descended from bacteria that somehow survived endocytosis by another cell, and became incorporated into the cytoplasm. The ability of these bacteria to conduct respiration in host cells that had relied on glycolysis and fermentation would have provided a considerable evolutionary advantage. In a similar manner, host cells with symbiotic bacteria capable of photosynthesis would also have had an advantage. The incorporation of symbiotes would have increased the number of environments in which the cells could survive. This symbiotic relationship probably developed 1.7-2 billion years ago.


          A few groups of unicellular eukaryotes lack mitochondria: the microsporidians, metamonads, and archamoebae. These groups appear as the most primitive eukaryotes on phylogenetic trees constructed using rRNA information, suggesting that they appeared before the origin of mitochondria. However, this is now known to be an artifact of long-branch attraction  they are derived groups and retain genes or organelles derived from mitochondria (e.g., mitosomes and hydrogenosomes).


          


          Genome


          The human mitochondrial genome is a circular DNA molecule of about 16 kilobases. It encodes 37 genes: 13 for subunits of respiratory complexes I, III, IV, and V, 22 for mitochondrial tRNA, and 2 for rRNA. One mitochondrion can contain two to ten copies of its DNA.


          As in prokaryotes, there is a very high proportion of coding DNA and an absence of repeats. Mitochondrial genes are transcribed as multigenic transcripts, which are cleaved and polyadenylated to yield mature mRNAs. Not all proteins necessary for mitochondrial function are encoded by the mitochondrial genome; most are coded by genes in the cell nucleus and the corresponding proteins imported into the mitochondrion. The exact number of genes encoded by the nucleus and the mitochondrial genome differs between species. In general, mitochondrial genomes are circular, although exceptions have been reported. Also, in general, mitochondrial DNA lacks introns, as is the case in the human mitochondrial genome; however, introns have been observed in some eukaryotic mitochondrial DNA, such as that of yeast and protists, including Dictyostelium discoideum.


          While slight variations on the standard code had been predicted earlier, none was discovered until 1979, when researchers studying human mitochondrial genes determined that they used an alternative code. Many slight variants have been discovered since, including various alternative mitochondrial codes. Further, the AUA, AUC, and AUU codons are all allowable start codons.


          
            
              Exceptions to the universal genetic code (UGC) in mitochondria
            

            
              	Organism

              	Codon

              	Standard

              	Novel
            


            
              	Mammalian

              	AGA, AGG

              	Arginine

              	Stop codon
            


            
              	AUA

              	Isoleucine

              	Methionine
            


            
              	UGA

              	Stop codon

              	Tryptophan
            


            
              	Invertebrates

              	AGA, AGG

              	Arginine

              	Serine
            


            
              	AUA

              	Isoleucine

              	Methionine
            


            
              	UGA

              	Stop codon

              	Tryptophan
            


            
              	Yeast

              	AUA

              	Isoleucine

              	Methionine
            


            
              	UGA

              	Stop codon

              	Tryptophan
            


            
              	CUA

              	Leucine

              	Threonine
            

          


          Some of these differences should be regarded as pseudo-changes in the genetic code due to the phenomenon of RNA editing, which is common in mitochondria. In higher plants, it was thought that CGG encoded for tryptophan and not arginine; however, the codon in the processed RNA was discovered to be the UGG codon, consistent with the universal genetic code for tryptophan. Of note, the arthropod mitochondrial genetic code has undergone parallel evolution within a phylum, with some organisms uniquely translating AGG to lysine.


          Mitochondrial genomes have far fewer genes than the eubacteria from which they are thought to be descended. Although some have been lost altogether, many have been transferred to the nucleus, such as the respiratory complex II protein subunits. This is thought to be relatively common over evolutionary time. A few organisms, such as the Cryptosporidium, actually have mitochondria that lack any DNA, presumably because all their genes have been lost or transferred. In Cryptosporidium, the mitochondria have an altered ATP generation system that renders the parasite resistant to many classical mitochondrial inhibitors such as cyanide, azide, and atovaquone.


          


          Replication and inheritance


          Mitochondria divide by binary fission similar to bacterial cell division; unlike bacteria, however, mitochondria can also fuse with other mitochondria.. The regulation of this division differs between eukaryotes. In many single-celled eukaryotes, their growth and division is linked to the cell cycle. For example, a single mitochondrion may divide synchronously with the nucleus. This division and segregation process must be tightly controlled so that each daughter cell receives at least one mitochondrion. In other eukaryotes (in humans for example), mitochondria may replicate their DNA and divide mainly in response to the energy needs of the cell, rather than in phase with the cell cycle. When the energy needs of a cell are high, mitochondria grow and divide. When the energy use is low, mitochondria are destroyed or become inactive. In such examples, and in contrast to the situation in many single celled eukaryotes, mitochondria are apparently randomly distributed to the daughter cells during the division of the cytoplasm.


          An individual's mitochondrial genes are not inherited by the same mechanism as nuclear genes. At fertilization of an egg cell by a sperm, the egg nucleus and sperm nucleus each contribute equally to the genetic makeup of the zygote nucleus. In contrast, the mitochondria, and therefore the mitochondrial DNA, usually comes from the egg only. The sperm's mitochondria enter the egg but does not contribute genetic information to the embryo. Instead, paternal mitochondria are marked with ubiquitin to select them for later destruction inside the embryo. The egg cell contains relatively few mitochondria, but it is these mitochondria that survive and divide to populate the cells of the adult organism. Mitochondria are, therefore, in most cases inherited down the female line, known as maternal inheritance. This mode is seen in most organisms including all animals. However, mitochondria in some species can sometimes be inherited paternally. This is the norm among certain coniferous plants, although not in pine trees and yew trees. It has also been suggested that it occurs at a very low level in humans.


          Uniparental inheritance leads to little opportunity for genetic recombination between different lineages of mitochondria, although a single mitochondrion can contain 210 copies of its DNA. For this reason, mitochondrial DNA usually is thought to reproduce by binary fission. What recombination does take place maintains genetic integrity rather than maintaining diversity. However, there are studies showing evidence of recombination in mitochondrial DNA. It is clear that the enzymes necessary for recombination are present in mammalian cells. Further, evidence suggests that animal mitochondria can undergo recombination. The data are a bit more controversial in humans, although indirect evidence of recombination exists. If recombination does not occur, the whole mitochondrial DNA sequence represents a single haplotype, which makes it useful for studying the evolutionary history of populations.


          


          Population genetic studies


          The near-absence of genetic recombination in mitochondrial DNA makes it a useful source of information for scientists involved in population genetics and evolutionary biology. Because all the mitochondrial DNA is inherited as a single unit, or haplotype, the relationships between mitochondrial DNA from different individuals can be represented as a gene tree. Patterns in these gene trees can be used to infer the evolutionary history of populations. The classic example of this is in human evolutionary genetics, where the molecular clock can be used to provide a recent date for mitochondrial Eve. This is often interpreted as strong support for a recent modern human expansion out of Africa. Another human example is the sequencing of mitochondrial DNA from Neanderthal bones. The relatively-large evolutionary distance between the mitochondrial DNA sequences of Neanderthals and living humans has been interpreted as evidence for lack of interbreeding between Neanderthals and anatomically-modern humans.


          However, mitochondrial DNA reflects the history of only females in a population and so may not represent the history of the population as a whole. This can be partially overcome by the use of paternal genetic sequences, such as the non-recombining region of the Y-chromosome. In a broader sense, only studies that also include nuclear DNA can provide a comprehensive evolutionary history of a population.


          


          Dysfunction and disease


          


          Mitochondrial diseases


          With their central place in cell metabolism, damage - and subsequent dysfunction - in mitochondria is an important factor in a wide range of human diseases. Mitochondrial disorders often present as neurological disorders, but can manifest as myopathy, diabetes, multiple endocrinopathy, or a variety of other systemic manifestations. Diseases caused by mutation in the mtDNA include Kearns-Sayre syndrome, MELAS syndrome and Leber's hereditary optic neuropathy. In the vast majority of cases, these diseases are transmitted by a female to her children, as the zygote derives its mitochondria and hence its mtDNA from the ovum. Diseases such as Kearns-Sayre syndrome, Pearson's syndrome, and progressive external ophthalmoplegia are thought to be due to large-scale mtDNA rearrangements, whereas other diseases such as MELAS syndrome, Leber's hereditary optic neuropathy, myoclonic epilepsy with ragged red fibers (MERRF), and others are due to point mutations in mtDNA.


          In other diseases, defects in nuclear genes lead to dysfunction of mitochondrial proteins. This is the case in Friedreich's ataxia, hereditary spastic paraplegia, and Wilson's disease. These diseases are inherited in a dominance relationship, as applies to most other genetic diseases. A variety of disorders can be caused by nuclear mutations of oxidative phosphorylation enzymes, such as coenzyme Q10 deficiency and Barth syndrome. Environmental influences may also interact with hereditary predispositions and cause mitochondrial disease. For example, there may be a link between pesticide exposure and the later onset of Parkinson's disease.


          Other diseases not directly linked to mitochondrial enzymes may feature dysfunction of mitochondria. These include schizophrenia, bipolar disorder, dementia, Alzheimer's disease, Parkinson's disease, epilepsy, stroke, cardiovascular disease, retinitis pigmentosa, and diabetes mellitus. The common thread linking these seemingly-unrelated conditions is cellular damage causing oxidative stress and the accumulation of reactive oxygen species. These oxidants then damage the mitochondrial DNA, resulting in mitochondrial dysfunction and cell death.


          


          Possible relationships to aging


          Given the role of mitochondria as the cell's powerhouse, there may be some leakage of the high-energy electrons in the respiratory chain to form reactive oxygen species. This can result in significant oxidative stress in the mitochondria with high mutation rates of mitochondrial DNA. A vicious cycle is thought to occur, as oxidative stress leads to mitochondrial DNA mutations, which can lead to enzymatic abnormalities and further oxidative stress. A number of changes occur to mitochondria during the aging process. Tissues from elderly patients show a decrease in enzymatic activity of the proteins of the respiratory chain. Large deletions in the mitochondrial genome can lead to high levels of oxidative stress and neuronal death in Parkinson's disease. Hypothesized links between aging and oxidative stress are not new and were proposed over 50 years ago; however, there is much debate over whether mitochondrial changes are causes of aging or merely characteristics of aging. One notable study in mice demonstrated no increase in reactive oxygen species despite increasing mitochondrial DNA mutations, suggesting that the aging process is not due to oxidative stress. As a result, the exact relationships between mitochondria, oxidative stress, and aging have not yet been settled.
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          A mixed-breed dog (also called a mutt, mongrel, tyke, cur, or random-bred dog) is a dog that has characteristics of two or more types of breeds, or is a descendant of feral or pariah dog populations. The term crossbreed refers to puppies produced by the breeding technique of breeding known dogs of two different purebred dog breeds for some specific reason. The term "mutt" generally refers to a dog of unknown descent. Dogs interbreed freely, except where extreme variations in size exist, so mixed-breed dogs vary in size, shape, and colour, making them hard to classify physically.


          


          Terms for mixed-breed dogs
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          There are a profusion of words and phrases used for dogs that are not purebred. The words cur, tyke, and mongrel are some used, but generally viewed as derogatory in North America. In the United Kingdom mongrel is the unique technical word for a mixed-breed dog, and is not a term of disparagement. North American owners generally prefer mix or mixed-breed. Mutt is also used (in the U.S.A and Canada), usually in an affectionate manner. In Hawaii, mixed breed dogs are referred to as poi dog, and in the Bahamas, they call them Pot Cakes (referring to the table-leftovers they are fed). Some American registries and dog clubs that accept mixed-breed dogs use the breed name All American. In South Africa, the tongue-in cheek expression pavement special is sometimes used as a description for a mixed-breed dog. Random-bred dog, mutt, and mongrel are often used for dogs who result from breeding without the supervision or planning of humans, especially after several generations, whereas crossbreed implies mixes of known breeds, sometimes deliberately mated.


          In Brazil and the Dominican Republic, the name for mixed-breed dogs is vira-lata (vira: to turn, to bring down; lata: tin can, trash can) because there are dogs without owners that feed on urban garbage on the streets, and often knock over trash cans to reach the food.


          Slang terms are also common. Heinz 57 is often used for dogs of uncertain ancestry, in a playful reference to the "57 Varieties" slogan of the H. J. Heinz Company. In some countries, bitsa (or bitzer) is common, meaning "bits o' this, bits o' that". A fice or feist is a small mixed-breed dog. In Newfoundland, a smaller mixed-breed dog is known as a cracky, hence the colloquial expression "saucy as a cracky" for someone with a sharp tongue.


          To complicate matters, many owners of crossbreed dogs identify themoften facetiouslyby an invented breed name constructed from parts of their parents' breed names. These are known as portmanteau names. For example, a cross between a Pekingese and a Poodle is called a Peekapoo, possibly a play on peek-a-boo, along with the Goldendoodle, a cross between a poodle and a golden retriever. As another example, one of the UK's Queen Elizabeth's famous Corgis mated with her sister's Dachshund, and the resulting offspring were referred to as Dorgis.


          


          Appearance
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          Dogs that are descended from many generations of mixes are typically light brown or black and weigh about 18 kg (40 lb). They typically stand between 38 and 57 cm (15 and 23 inches) tall at the withers.


          


          Determining ancestry
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          Guessing a mixed-breed's ancestry is difficult for even knowledgeable dog observers, because mixed breeds have much more genetic variation than among purebreds. For example, two black mixed-breed dogs might each have recessive genes that produce a blond coat and, therefore, produce offspring looking unlike their parents.


          Starting in 2007, blood samples and cheek swabs have become available to the public to narrow down the ancestry of mixed-breed dogs. The companies claim their DNA-based diagnostic test that can genetically determine the breed composition of mixed breed dogs. These tests are still limited in scope because only a small number of the hundreds of dog breeds have been validated against the tests, and because the same breed in different geographical areas could have different genetic profiles. Also, the tests do not test for breed purity, but for genetic sequences that are common to certain breeds. With a mixed-breed dog, the test is not proof of pure-bred ancestry, but rather an indication that those dogs share common ancestry with certain purebreds.


          


          Health
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          The theory of hybrid vigor suggests that as a group, dogs of varied ancestry will be healthier than their purebred counterparts. In purebred dogs, intentionally breeding dogs of very similar appearance over several generations produces animals that carry many of the same alleles, some of which are detrimental. This is especially true if the dogs are closely related. This inbreeding among purebreds has exposed various genetic health problems not readily apparent in less uniform populations. Mixed-breed dogs are more genetically diverse due to the more haphazard nature of their parents' mating. "Haphazard" is not the same as "random" to a geneticist. The offspring of such matings are less likely to express certain genetic disorders because there is a decreased chance that both parents carry the same detrimental recessive alleles. However, some deleterious recessives are common across many seemingly unrelated breeds, and therefore merely mixing breeds is no guarantee of genetic health.


          Crossbreeding to take advantage of the increased chance that a recessive detrimental allele will only be inherited from one parent, and therefore not expressed in the phenotype of the offspring, is only one strategy breeders can use to decrease the incidences of genetic faults. For example, large dogs such as the German Shepherd Dog often suffer from hip dysplasia, a multigene trait strongly affected by environment. Mating a German Shepherd, a breed known to have about a 20% incident of this disease (ref:OFA), with a dog of a different breed not known to suffer from it dysplasia like the Greyhound, reduces the likelihood that the cross-breed produced will suffer from hip dysplasia. Mate the same German Shepherd to an Otterhound (dysplasia incidence about 52%) or to a small dog such as a Pug (62%) or a Norfolk Terrier (37%), and the outcome might be considerably different. Breeding dogs that have been tested free of dysplasia offers a similar result, with the added benefit of producing offspring that are less likely to carry the defect, unexpressed.


          Knowing the disease incidence in the breed, and the genetic history of the individual, is ultimately important in dog breeding. Having the parental dogs genetically tested for defects known to be troublesome to their breed (or breeds, in the case of mixed parentage) will do as much, or more, than simply choosing dissimilar individuals with functional reproductive tracts. Genetic health must be approached from many angles. Some schemes are effective for the short-term, but disastrous in the long. Others are slow to take effect, but that effect is long-lasting.


          Mating two different purebreds to decrease the likelihood of inheriting a particular genetic disease, without consideration of all the other physical and mental attributes that comprise a suitable pet and companion, is as likely to fail as any other single-trait selection scheme. Overall, hybrid vigor is not associated with any of the traits in dogs that make them suitable companions. At the same time, there's nothing about a the genetic background of mixedbreed dog that makes it an inherently poorer companion than its purebred counterparts. Mixed breed dogs can make kind and caring companions and are often very good around children.


          There is no guarantee of good genetic health, or temperment, of any dog, purebred or otherwise, as not all damaging genes are recessive, and there are relatively few single-gene traits. Also, of course, purebred and mixed-breed dogs are equally susceptible to nongenetic ailments, such as rabies, distemper, injury, and infestation by parasites.


          


          Types of mixed breeding
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          Recognized dog breeds are a result of human selection in that dogs were traditionally bred for specific functions. Most existing dog breeds began as mixed breeds, either by random occurrence or by deliberate crosses of existing breeds. Encouraging desirable traits and discouraging others, breeders sought to create their ideal appearance or behavior, or both, for dogs, and, additionally, to ensure that the dogs could consistently produce offspring with the same appearance or behavior. Mixing breeds can lead to desirable results, especially in the hands of an expert breeder. On the other hand, inexperienced crossbreeders can produce disastrous results. For example, the offspring of an obsessive Border Collie and an energetic, destructive Terrier could be dogs whose behaviour is so erratic that would make the dog a liability.


          Mixed-breed dogs can be divided roughly into three types:
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            	Crossbreed dogs, which are mixtures of two recognized breeds. Dogs that result from two different purebred parents are known as crossbreeds. Some crossbreeds have traits that make them popular enough to be frequently bred deliberately, such as the Cockapooa cross between a Poodle and a Cocker Spanieland the Labradoodle, which crosses a Labrador Retriever with a Poodle. Other crossbreeds occur when breeders are hoping to create new breeds to add and reinforce characteristics from one breed into another breed. Most crossbreedings, however, occur accidentally.

          


          
            	Mixes that show characteristics of two breeds or more breeds. A mix might have some purebred ancestors, or might come from a long line of mixed-breeds. These dogs are usually identified by the breed they most resemble, such as a "Lab mix" or "Collie-Shepherd", even if their ancestry is unknown.

          


          
            	The generic pariah dog, or feral Canis lupus familiaris, where non-selective breeding has occurred over many generations. The term originally referred to the wild dogs of India, but now refers to dogs belonging to or descended from a population of wild or feral dogs. The Canaan Dog is an example of a recognized breed with pariah ancestry. Pariah dogs tend to be yellow to light brown and of medium height and weight. This may represent the appearance of the modern dog's ancestor. DNA analysis has shown pariah dogs to have a more ancient gene pool than modern breeds.

          


          There is no scientific justification for the belief that a purebred bitch is in any way tainted after mating with a dog of another breed. Future matings with dogs of the same breed will produce purebred puppies.


          


          Mixed breeds in dog sports
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          Mixed-breed dogs can excel at dog sports, such as obedience, dog agility, flyball, and frisbee. Often, highly energetic mixed-breeds are left with shelters or rescue groups, where they are sought by owners with the caring, patience, and drive to train them for dog sports, turning unwanted dogs into healthy, mentally and physically stimulated award winners.


          Until the early 1980s, mixed-breed dogs were usually excluded from obedience competitions. However, starting with the American Mixed Breed Obedience Registry (AMBOR) and the Mixed Breed Dog Clubs of America (MBDCA), which created obedience venues in which mixed-breed dogs could compete, more opportunities have opened up for all dogs in all dog sports. Most dog agility and flyball organizations have always allowed mixed-breed dogs to compete. Today, mixed breeds have proved their worth in many performance sports.


          In conformation shows, where dogs' conformation to a breed standard is evaluated, mixed-breed dogs normally cannot compete. For purebred dogs, their physical characteristics are judged against a single breed standard. Mixed-breed dogs, however, are difficult to classify except according to height; there is tremendous variation in physical traits such as coat, skeletal structure, gait, ear set, eye shape and colour, and so on. When conformation standards are applied to mixed-breed dogs, such as in events run by the MBDCA, the standards are usually general traits of health, soundness, symmetry, and personality. The Kennel Club (UK) operates a show called Scruffts (a name derived from its prestigious Crufts show) open only to mixed-breeds in which dogs are judged on character, health, and temperament. Some kennel clubs, whose purpose is to promote purebred dogs, still exclude mixed breeds from their performance events. The AKC and the FCI are two such prominent organizations. However, the AKC does allow mixed breed dogs to earn their Canine Good Citizen award.


          


          Advantages and drawbacks


          The mature appearance and behaviour of purebred puppies is more predictable than that of mixed breeds, including cross-breeds. With purebred dogs, the genetic variations are well documented and a breeder has a fair estimation of what type of offspring a given pair will produce. Still, there is variation within breeds; for example, two champion sheep-herding Border Collies might produce offspring with no interest in sheep herding.
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          Some trainers believe mixed-breeds exhibit higher average intelligence than purebreds, but others believe mixes are no more intelligent than purebreds. Both sets feature both slow learners and dogs with high learning capacity. For example, Benji, the hero in a series of films named for him, was a mixed-breed terrier.


          Many people enjoy owning mixed breeds, valuing their unique appearance and characteristics. While purebred dogs exhibit little variability of appearance within their breed, mixed-breed dogs exhibit often unique appearances. Although some dog owners prefer the status of owning a specific breed of dog or have a nostalgic attachment to a breed they wish to acquire, many others enjoy mixed-breed dogs that exhibit characteristics similar to their favorite breeds; in fact, with a mixed-breed, they can enjoy some aspects of appearance and personality of two favorite breeds with a single dog. There is usually an abundant supply of mixed-breed dogs wanting owners, available at negligible prices, while pedigreed dogs can cost hundreds or thousands of dollars and reputable breeders can be hard to find.


          Some owners value a dog's pedigree as a status symbol and, therefore, have no use for mixed-breed dogs; others particularly appreciate the physical or behavioural traits of certain breeds; still others ignore pedigree and, instead, value a dog's personality and health.


          Local animal shelters adopt out dogs of both purebred and mixed ancestry, emphasizing each dog's personality and suitability as a companion for each potential owner's lifestyle.


          


          Famous mutts


          
            	Benji


            	Muttley in Dastardly and Muttley in Their Flying Machines


            	Tramp in Lady and the Tramp
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          A mixtape is a compilation of songs recorded in a specific order, traditionally onto a compact audio cassette.


          A mixtape, which usually reflects the musical tastes of its compiler, can range from a casually selected list of favorite songs, to a conceptual mix of songs linked by a theme or mood, to a highly personal statement tailored to the tape's intended recipient. Essayist Geoffrey O'Brien has called the personal mixtape "the most widely practiced American art form", and many mixtape enthusiasts believe that by carefully selecting and ordering the tracks in a mix, an artistic statement can be created that is greater than the sum of its individual songs, much as an album of pop music in the post-Beatles era can be considered as something more than a collection of singles.


          With the advent of affordable, consumer-level digital audio, creating and distributing mixes in the form of compact disc or MP3 playlists has become the contemporary method of choice, but the term mixtape is still commonly used, even for mixes in different media (CD, MP3, MiniDisc, audio cassette 8 track, etc.). Video mixtapes have emerged as well.


          


          History


          The most common early mixtapes were bootleg 8 track tapes that were sold at flea markets and truck stops in the late 60's through the early 80's, with names like "Super 73", "Country Chart Toppers" or "Top Pops 1977".


          Homemade mixtapes became common in the 1980s. Although the compact audio cassette by Philips appeared at the 1963 Berlin radio show, the sound quality of cassettes was not good enough to be seriously considered for music recording until further advances in tape formulations, including the advent of chrome and metal tape. Before the introduction of the audio cassette, the creation of a pop music compilation required specialized or cumbersome equipment, such as a reel-to-reel or 8 track recorder, that was often inaccessible to the casual music fan. As cassette tapes and recorders grew in popularity and portability, these technological hurdles were lowered to the point where the only resources required to create a mix were a handful of cassettes and a cassette recorder connected to a source of prerecorded music, such as a radio or LP player. The 8-track tape cartridge was more popular for music recording during much of the 1960s, as the cassette was originally only mono and intended for vocal recordings only, such as in office dictation machines. But improvements in fidelity finally allowed the cassette to become a major player. The ready availability of the cassette and higher quality home recording decks to serve the home casual user allowed the cassette to become the dominant tape format, to the point that the 8 track tape nearly disappeared shortly after the turn of the 1980s. The growth of the mixtape was also encouraged by improved quality and increased popularity of audio cassette players in car entertainment systems, and by the introduction of the Sony Walkman in 1979.


          A distinction should be drawn between a private mixtape, which is usually intended for a specific listener or private social event, and a public mixtape, or "party tape", usually consisting of a recording of a club performance by a DJ and intended to be sold to multiple individuals. In the 1970s, such DJs as Grandmaster Flash and the Furious Five, Afrika Bambaataa and the Soulsonic Force, Kool Herc and the Herculoids, DJ Breakout, the Funky Four, and DJ Hollywood would often distribute recordings of their club performances via audio cassette, as well as customized recordings (often prepared at exorbitant prices) for individual tape purchasers. These recordings tended to be of higher technical ability than home-made mixtapes and incorporated techniques such as beatmatching and scratching. One 12 October 1974 article in Billboard Magazine reported, "Tapes were originally dubbed by jockeys to serve as standbys for times when they did not have disco turntables to hand. The tapes represent each jockey's concept of programming, placing, and sequencing of record sides. The music is heard without interruption. One- to three-hour programs bring anywhere from $30 to $75 per tape, mostly reel-to-reel, but increasingly on cartridge and cassette." Club proprietors, as well as DJs, would often prepare such tapes for sale.
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          Throughout the 1980s, mixtapes were a highly visible element of youth culture. However, the increased availability of CD burners and MP3 players and the gradual disappearance of cassette players in cars and households have led to a decline in the popularity of the compact audio cassette as a medium for homemade mixes. The high point of traditional mixtape culture was arguably the publication of Nick Hornby's novel High Fidelity in 1995. Since then, mixtapes have largely been replaced by mix CDs and shared MP3 playlists, which are more durable, can hold more songs, and require minutes (rather than hours) to prepare. While some mixtape enthusiasts bemoan the obsolescence of the cassette tape, others concede that the greater convenience offered by the mix CD has expanded the possibilities and accessibility of the medium, as indicated by the recent resurgence of mix-swapping clubs that trade mix CDs by regular mail. Some mix enthusiasts also appreciate the potential of the mix CD for extended, continuous mixes and creative album art.


          Today, websites concerned with electronic music provide mixes in a digital format. These usually consist of recorded DJ sets of live, beat-matched mixes of songs, which are used by DJs seeking to demonstrate their mixing skills to an online audience. Some radio shows worldwide specialize in mix series, including The Breezeblock on BBC Radio 1, The Solid Steel Show (formerly on KISS-FM), and The BTTB Show.


          Additionally, DJs like DJ Spooky, Grandmaster Flash, DJ Z-Trip or DJ Shadow, The Avalanches, and RJD2 have gained fame for creating new songs by combining fragments of existing songs (which need not necessarily belong to the same genre). The resulting remix or mash-up can be seen as an evolution of the mixtape, in that it appropriates existing songs to give them new meanings through their juxtaposition, but does so in a quicker, more integrated style. This practice is heavily derived from the use of song loops as musical backdrops for an MC's rhymes in hip hop music, which is also related to turntablism.


          


          Mixtapes vs. compilations


          Many commercially available compilations of pop music initially seem to share certain important characteristics with mixtapes. Like many private mixes, a significant number of the earliest pop LPs were essentially collections of popular singles, and such compilation albums have often taken cues from underground mixes of the same era. One example is Disco Par-r-r-ty, the first nonstop dancing LP record, which was released by Spring Records in October 1974. Consisting of a continuous mix of songs by such artists as James Brown, Mandrill, and Barry White, it was clearly inspired by the bootleg DJ mixes that were becoming popular at the same time. However, the relative anonymity of the compilers of such albums is arguably inconsistent with the rationale behind most mixtapes, which typically reflect the musical tastes of a single compiler. While the editors of such compilations do exercise a certain amount of discretion over song order and selection, the term mixtape is generally restricted to a compilation where the identity of the compiler is clearly associated with the album itself. For example, Starbucks, the coffee chain, sells a compilation CD series called Artist's Choice, which consists of mixes based on selections by such artists as Johnny Cash, Tony Bennett, and Sheryl Crow. Similarly, Apple Computer's iTunes Store features Celebrity Playlists, downloadable mixtapes in AAC-compatible form, selected by such artists as Moby, Barry Manilow, and Andrew W.K. The Late Night Tales series has seen artists such as Four Tet and Turin Brakes make their own compilations that are distributed in mainstream record shops such as HMV.


          The presence of an identifiable compiler whose tastes are reflected in song selection and arrangement allow retail mix CDs to be distinguished from other types of compilations. The distinction can be rather subtle. For example, while most "greatest hits" compilations of individual recording artists consist of a collection of singles in chronological order, others include album tracks, new songs, or obscure selections in addition to established hits, and sometimes reorder the songs for optimal listening. As such, these compilations can be seen as "artist-specific" mixes selected and arranged by the artists themselves.


          One could also argue that the modern movie soundtrack, which often consists of selected pop music tracks (rather than the traditional orchestral score) is a mixtape with songs selected by the film's director or music supervisor.


          


          Legal issues in the U.S.


          One important distinction between homemade mixes and retail compilations of pop music is that the latter generally obtain permissions for the use of copyrighted songs, while the former do not. As a result, mixtapes such as those produced and sold by club DJs in the 1970s are illegal (although rarely, if ever, prosecuted) under the definition of fair use expressed in the Copyright Act of 1976. Most mixtape enthusiasts assume that private mixtapes are inoffensive from a fair use standpoint, but this is far from clear. An article in the New York Times cites Frank Creighton, a director of anti-copyright infringement efforts for the Recording Industry Association of America, as saying that "money did not have to be involved for copying to be illegal." While mixes on cassette tapes may not have inspired the wrath of the record industry in the past, Mr. Creighton said, "digital mixes have better sound quality." And given the proliferation of CD burning for friends and relatives, "it would be naive of us to say that we should allow that type of activity", he said. Others have argued that the Audio Home Recording Act protects the noncommercial use of home recording devices.


          


          Aesthetics


          While the process of recording a mix onto an audio cassette from LPs or compact discs is technically straightforward, many music fans who create more than one mixtape are eventually compelled to confront some of the practical and aesthetic challenges involved in the mixtape format. From a practical standpoint, such issues as avoiding an excessive amount of blank tape at the end of one side (which requires careful planning of the length of each side of the mix) and reducing the audible click between songs (which requires mastery of the pause button on the cassette recorder) have been identified as part of the shared experience of mixtape aficionados. From an aesthetic point of view, many enthusiasts believe that because a tape player, unlike a CD player, lacks the ability to skip from song to song, the mixtape needs to be considered in its entirety. This requires the mixtape creator to consider the transitions between songs, the effects caused by juxtaposing a soft song with a loud song, and the overall " narrative arc" of the entire tape. One notable listing of such aesthetic "rules" can be found in a paragraph from Nick Hornby's High Fidelity:


          
            
              	

              	To me, making a tape is like writing a letter  there's a lot of erasing and rethinking and starting again. A good compilation tape, like breaking up, is hard to do. You've got to kick off with a corker, to hold the attention (I started with "Got to Get You Off My Mind", but then realized that she might not get any further than track one, side one if I delivered what she wanted straightaway, so I buried it in the middle of side two), and then you've got to up it a notch, or cool it a notch, and you can't have white music and black music together, unless the white music sounds like black music, and you can't have two tracks by the same artist side by side, unless you've done the whole thing in pairs and...oh, there are loads of rules.

              	
            

          


          Many enthusiasts also devote substantial attention to the packaging of a mixtape intended as a gift, sometimes going so far as to create cover art and customized liner notes. The cover of the original McSweeney's edition of 31 Songs, a 2003 essay collection by Nick Hornby, was intended to suggest the packaging of a homemade mix CD. It also came with an actual CD featuring ten of the songs discussed in the text. Indeed, the look of mixtapes, featuring hand-written notes on the recording medium manufacturer's supplied labels, has become one of the aesthetic conventions of modern design, a distinct style that designers may attempt to copy or cite.


          From an artistic point of view, many creators of mixtapes seem to regard them as a form of emotional self-expression, although whether a mixtape retains the same web of emotional associations when passed from its creator to the recipient is, at best, debatable. Some argue that in selecting, juxtaposing, or even editing originally unrelated tracks of pop music into a new work of art, the "author" of a mixtape moves from passive listener to archivist, editor, and finally active participant in the process of musical creation. (Some legitimacy for this viewpoint was provided by Cassette Stories, a 2003 exhibition at the Museum of Communication in Hamburg, Germany, which featured stories and submissions from eighty mixtape enthusiasts.) However, this perception of the mixtape as a work of art has been criticized as resulting in a sort of elitism, with creators becoming more concerned with finding arcane and surprising combinations of tracks than with creating a tape that is listenable, enjoyable, or appropriate to its intended recipient. (In High Fidelity, for example, the narrator's girlfriend complains that his mixtapes are too didactic.) On a very basic level, the creation of a mixtape can be seen as an expression of the individual compiler's taste in music, often put forward for the implicit approval of the tape's recipient, and in many cases as a tentative step towards building the compiler's personal canon of pop music.


          


          Types of mixtapes


          Although a "comprehensive" list of the different genres or categories of mixtapes could be extended indefinitely, and probably to no useful end, creating a taxonomy of mixtapes is a project that many mixtape enthusiasts have intuitively attempted. The different types of mixtapes identified on such community sites as FoundTrack and Art of the Mix (which lists over two hundred genres, sometimes tongue-in-cheek) suggest the variety of potential categories. Beyond such basic genres as the simple taping of an entire album, the collection of favorite songs, and the "snapshot" mix of recent favorites, some of the more commonly cited categories (most of which are self-explanatory) include the driving mix, the workout mix, the party mix, the krazy mix (eclectic selections of obscure, rare or otherwise unconventional tracks), the didactic mix (intended to educate the recipient as to the essential works of a particular artist or genre), the concept / theme mix (a mix of Christmas songs, songs about cars, or covers of songs by a particular artist or similar), and the mood mix (simply a mix of songs intended to sustain a specific mood, stated or unstated - notable sub genres include the romantic mix and the break-up mix). As times changed, mixtapes eventually made their way onto television screens by video mix DJs (i.e., DJ SWB).


          


          Mixtapes in hip hop


          The mixtape format is becoming increasingly popular as a way of generating hype for hip hop artists. An unsigned artist might release several mixtapes to generate buzz, leading to interest from record labels, while a signed artist may release a mixtape to promote a future studio album, in a sales model relying on word of mouth to increase the artist's street cred. Often each track on a promotional hip hop mixtape will feature the same artist, thus making it more difficult to differentiate from a standard album. However, these mixtapes will usually have much lower production values than a studio album (such as housing "demo" or roughly mixed versions of the tracks), and contain numerous collaborations, remixes, freestyles and voice-overs, often arranged in a specific flowing fashion, much like retail albums are.


          Most hip hop mixtapes are professionally packaged, with a pressed CD and artwork, and are often housed in a slim-format jewel case, rather than the more expensive full jewel cases most retail albums come in. Hip hop mixtapes are usually sold on the street, given out at the artists' live shows, or through independent record dealers or mail order. Many mixtapes are also sold or given away for free in Mp3 format over the internet.


          In the Mixtape, Inc. documentary, filmmakers attempt to show the importance of an otherwise illegal practice (specifically hip hop mixtapes) and how it relates to the growing popularity of this music genre.


          Although hip hop mixtapes have been instrumental in supplementing the marketing and promotions endeavors of record labels, and are utilized by major acts with the implicit support of their labels, the Recording Industry Association of America, a political lobby group funded by the major record corporations, classifies these mixtapes as bootleg or pirated music CDs.


          


          Mixtapes in global culture


          All of the references to mixtapes cited above come from media sources in the United States, Canada, the United Kingdom, or continental Europe. The use of mixtapes in other countries is less documented. However, it seems reasonable to believe that mixes exist wherever access to popular music is combined with a convenient means of recording homemade compilations (although mixtapes may not have been a significant element of the youth culture in such countries). For example, Sarah Erdman's 2003 book Nine Hills to Nambonkaha includes a description of the tape collection of a middle-class African in Cte d'Ivoire:


          
            
              	

              	I click through his box of tapes, finding African musicians I've never heard of, old Phil Collins, Rod Stewart with a long earring before his "Some Guys Have All the Luck" days. But I also discover Van Morrison, a Rolling Stones bootleg, Peter Tosh, Dire Straits, Pink Floyd, Tracy Chapman, Sting. His mixed tapes flit from Donna Summer to Joe Cocker to Bonnie Raitt.

              	
            

          


          One should also note that in Africa, India, and parts of the Middle East, audio cassettes currently remain the most popular medium for prerecorded music. This suggests that the compact audio cassette may still be the preferred medium for mixes in at least some parts of the world.
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        MMR vaccine


        
          

          The MMR vaccine is a mixture of live attenuated viruses, administered via injection for immunization against measles, mumps and rubella. It is generally administered to children around the age of one year, with a booster dose before starting school (i.e. age 4/5). In the United States, the booster began in the mid 1990s. It is widely used around the world; since introduction of its earliest versions in the 1970s, over 500 million doses have been used in over 60 countries. As with all vaccinations, long-term effects and efficacy are subject to continuing study. The vaccine is sold by Merck as M-M-R II, GlaxoSmithKline Biologicals as Priorix, and sanofi pasteur as TRIMOVAX.


          


          Effectiveness
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          Before the widespread use of a vaccine against measles, its incidence was so high that infection with measles was felt to be "as inevitable as death and taxes." Today, the incidence of measles has fallen to less than 1% of people under the age of 30 in countries with routine childhood vaccination.


          The benefit of vaccination against measles in preventing illness, disability, and death has been well-documented. The first 20 years of licensed measles vaccination in the U.S. prevented an estimated 52 million cases of the disease, 17,400 cases of mental retardation, and 5,200 deaths. During 19992004, a strategy led by the World Health Organization and UNICEF led to improvements in measles vaccination coverage that averted an estimated 1.4 million measles deaths worldwide.


          Measles is endemic worldwide. Although it was declared eliminated from the U.S. in 2000, high rates of vaccination and good communication with persons who refuse vaccination is needed to prevent outbreaks and sustain the elimination of measles in the U.S. Of the 66 cases of measles reported in the U.S. in 2005, slightly over half were attributable to one unvaccinated individual who acquired measles during a visit to Romania. This individual returned to a community with many unvaccinated children. The resulting outbreak infected 34 people, mostly children and virtually all unvaccinated; 9% were hospitalized, and the cost of containing the outbreak was estimated at $167,685. A major epidemic was averted due to high rates of vaccination in the surrounding communities.


          Mumps is another viral disease of childhood that was once very common. A known but relatively rare complication of mumps is sterility in males.
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          Rubella, otherwise known as German measles, was also very common before the advent of widespread vaccination. The major risk of rubella is if a pregnant woman is infected, her baby may contract congenital rubella from her, which can cause significant congenital defects.


          All three diseases are highly contagious.


          The combined MMR vaccine was introduced to induce immunity less painfully than three separate injections at the same time, and sooner and more efficiently than three injections given on different dates.


          In 2005, the Cochrane Library published a review of 31 scientific studies. One of its main results: "We could not identify studies assessing the effectiveness of MMR that fulfilled our inclusion criteria even though the impact of mass immunisation on the elimination of the diseases has been largely demonstrated." Its authors concluded, "Existing evidence on the safety and effectiveness of MMR vaccine supports current policies of mass immunisation aimed at global measles eradication in order to reduce morbidity and mortality associated with mumps and rubella."


          


          Development, formulation and administration


          The component viral strains of MMR vaccine were developed by propagation in animal and human cells. The live viruses require animal or human cells as a host for production of more virus.


          For example, in the case of mumps and measles viruses, the virus strains were grown in embryonated hens' eggs and chick embryo cell cultures. This produced strains of virus which were adapted for the hens egg and less well-suited for human cells. These strains are therefore called attenuated strains. They are sometimes referred to as neuroattenuated because these strains are less virulent to human neurons than the wild strains.


          The Rubella component, Meruvax, is propagated using a human cell line (WI-38, named for the Wistar Institute) derived in 1961 from embryonic lung tissue. The use of human cell lines has led to some religious controversy.


          
            
              	Disease Immunized

              	Component Vaccine

              	Virus Strain

              	Propagation Medium

              	Growth Medium
            


            
              	Measles

              	Attenuvax

              	Enders' attenuated Edmonston strain

              	chick embryo cell culture

              	Medium 199
            


            
              	Mumps

              	Mumpsvax

              	Jeryl Lynn (B level) strain
            


            
              	Rubella

              	Meruvax II

              	Wistar RA 27/3 strain of live attenuated rubella virus

              	WI-38 human diploid lung fibroblasts

              	MEM (solution containing buffered salts, fetal bovine serum, human serum albumin and neomycin, etc.)
            

          


          MMR II is supplied freeze-dried ( lyophilized) and contains live viruses. Before injection it is reconstituted with the solvent provided.


          The MMR vaccine is administered by a subcutaneous injection. High vaccination coverage before 2 years of age is important, and a second ("booster") injection is needed to achieve satisfactory levels of immunity and hence interrupt virus transmission. The booster may be given as early as one month after the first dose.


          


          Safety


          Adverse reactions, rarely serious, may occur from each component of the MMR vaccine. 10% of children develop fever, malaise and a rash 521 days after the first vaccination; 5% develop temporary joint pain. Older women appear to be more at risk to joint pain, acute arthritis, and even (rarely) chronic arthritis. Anaphylaxis is an extremely rare but serious allergic reaction to the vaccine. The vaccine product brief lists many other adverse reactions.


          The number of reports on neurologic disorders is very small, other than evidence for an association between a form of the MMR vaccine containing the Urabe mumps strain and rare adverse events of aseptic meningitis, a transient mild form of viral meningitis. The UK National Health Service stopped using the Urabe mumps strain in the early 1990s due to cases of transient mild viral meningitis, and switched to a form using the Jeryl Lynn mumps strain instead. The Urabe strain remains in use in a number of countries; MMR with the Urabe strain is much cheaper to manufacture than with the Jeryl Lynn strain, and a strain with higher efficacy along with a somewhat higher rate of mild side effects may still have the advantage of reduced incidence of overall adverse events.


          The Cochrane Library review found several problems in the quality of MMR vaccine safety studies. Its authors concluded by recommending the adoption of standardized definitions of adverse events. The review's abstract concludes, "The design and reporting of safety outcomes in MMR vaccine studies, both pre- and post-marketing, are largely inadequate. The evidence of adverse events following immunisation with MMR cannot be separated from its role in preventing the target diseases."


          


          Claims about autism


          In the UK, the MMR vaccine was the subject of controversy after publication of a 1998 paper by Andrew Wakefield et al. reporting a study of twelve children who had autism spectrum disorders and bowel symptoms, in many cases with onset observed soon after administration of MMR vaccine. During a 1998 press conference, Wakefield suggested that giving children the vaccines in three separate doses would be safer than a single jab. This suggestion was not supported by the paper, and several subsequent peer-reviewed studies have failed to show any association between the vaccine and autism. Administering the vaccines in three separate doses does not reduce the chance of adverse effects, and it increases the opportunity for infection by the two diseases not immunized against first. Wakefield has been heavily criticized on scientific grounds and for triggering a decline in vaccination rates, as well as on ethical grounds for the way the research was conducted.


          In 2004, after an investigation by The Sunday Times, the interpretation section of the study, which identified a general association in time between the vaccine and autism, was formally retracted by ten of Wakefield's twelve coauthors. The Centers for Disease Control, the Institute of Medicine of the National Academy of Sciences, the UK National Health Service and the Cochrane Library review have all concluded that there is no evidence of a link between the MMR vaccine and autism.


          


          MMRV vaccine


          The MMRV vaccine, a combined MMR and varicella vaccine, has been proposed as a replacement for the MMR vaccine to simplify administration of the vaccines.
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        Mobile phone


        
          

          The mobile phone or mobile, also called a cellular phone, or cell phone is a long-range, portable electronic device used for mobile communication that uses a network of specialized base stations known as cell sites. In addition to the standard voice function of a telephone, current mobile phones can support many additional services such as SMS for text messaging, email, packet switching for access to the Internet, and MMS for sending and receiving photos and video. Most current mobile phones connect to a cellular network of base stations ( cell sites), which is in turn interconnected to the public switched telephone network ( PSTN) (the exception is satellite phones).
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          There is one U.S. patent, Patent Number 887357 for a wireless telephone, issued 1908 to Nathan B. Stubblefield of Murray, Kentucky. He applied this to "cave radio" telephones and not directly to cellular telephony as the term is currently understood. However, the introduction of cells for mobile phone base stations, invented in 1947 by Bell Labs engineers at AT&T, was further developed by Bell Labs during the 1960s. Radiophones have a long and varied history going back to Reginald Fessenden's invention and shore-to-ship demonstration of radio telephony, through the Second World War with military use of radio telephony links and civil services in the 1950s, while hand-held cellular radio devices have been available since 1973. Due to their low establishment costs and rapid deployment, mobile phone networks have since spread rapidly throughout the world, outstripping the growth of fixed telephony.


          In 1945, the zero generation ( 0G) of mobile telephones was introduced. 0G mobile telephones, such as Mobile Telephone Service, were not officially categorized as mobile phones, since they did not support the automatic change of channel frequency during calls, which allows the user to move from one cell (the base station coverage area) to another cell, a feature called " handover".


          In 1984, Bell Labs invented such a "call handoff" feature, which allowed mobile-phone users to travel through several cells during the same conversation. Motorola is widely considered to be the inventor of the first practical mobile phone for handheld use in a non-vehicle setting. Using a modern, if somewhat heavy portable handset, Motorola manager Martin Cooper made the first call on a handheld mobile phone on April 3, 1973.


          The first commercial cellular network was launched in Japan by NTT in 1979. Fully automatic cellular networks were first introduced in the early to mid 1980s (the 1G generation) with the Nordic Mobile Telephone (NMT) system in 1981. This was followed by a boom in mobile telephone usage, particularly in Northern Europe.


          The first "modern" network technology on digital 2G (second generation) cellular technology was launched by Radiolinja (now part of Elisa Group) in 1991 in Finland on the GSM standard which also marked the introduction of competition in mobile telecoms when Radiolinja challenged incumbent Telecom Finland (now part of TeliaSonera) who ran a 1G NMT network. A decade later, the first commercial launch of 3G (Third Generation) was again in Japan by NTT DoCoMo on the WCDMA standard. Until the early 1990s, most mobile phones were too large to be carried in a jacket pocket, so they were typically installed in vehicles as car phones. With the miniaturization of digital components, mobile phones have become increasingly portable over the years.


          Today, video and TV services are driving forward third generation (3G) deployment. And in the future, low cost, high speed data will drive forward the fourth generation (4G) as short-range communication emerges. Service and application ubiquity, with a high degree of personalization and synchronization between various user appliances,will be another driver. At the same time, it is probable that the radio access network will evolve from a centralized architecture to a distributed one.


          


          Manufacturers


          Nokia Corporation is currently the world's largest manufacturer of mobile telephones, with a global device market share of approximately 36% in Q1 of 2007. Other mobile phone manufacturers include Apple Inc., Audiovox (now UTStarcom), Benefon, BenQ-Siemens, High Tech Computer Corporation (HTC), Fujitsu, Kyocera, LG Mobile, Mitsubishi, Motorola, NEC, Neonode, Panasonic (Matsushita Electric), Pantech Curitel, Philips, Research In Motion, Sagem, Samsung, Sanyo, Sharp, Siemens, Sierra Wireless, SK Teletech, Sonim Technologies, Sony Ericsson, T&A Alcatel, and Toshiba. There are also specialist communication systems related to (but distinct from) mobile phones.


          The mobile phone manufacturers can be grouped into two. The top five are available in practically all countries and comprise about 75% of all phones sold. A second tier of small manufacturers exists with phones mostly sold only in specific regions or for niche markets. The top five in order of market share are Nokia, Samsung, Motorola, SonyEricsson and LG.


          


          Subscriptions
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          Several countries, including the UK, now have more mobile phones than people. There are over five hundred million active mobile phone accounts in China, as of 2007. Luxembourg has the highest mobile phone penetration rate in the world, at 164% in December 2001. In Hong Kong the penetration rate reached 139.8% of the population in July 2007. The total number of mobile phone subscribers in the world was estimated at 2.14 billion in 2005. The subscriber count reached 2.7 billion by end of 2006 according to Informa, and 3.3 billion by November, 2007, thus reaching an equivalent of over half the planet's population. Around 80% of the world's population enjoys mobile phone coverage as of 2006. This figure is expected to increase to 90% by the year 2010.


          At present, Africa has the largest growth rate of cellular subscribers in the world, its markets expanding nearly twice as fast as Asian markets. The availability of prepaid or 'pay-as-you-go' services, where the subscriber is not committed to a long term contract, has helped fuel this growth in Africa as well as in other continents.


          On a numerical basis, India is the largest growth market, adding about 6 million cell phones every month. With 256.55 million cell phones, market penetration in the country is still low at 22.52%. India expects to reach 500 million subscribers by end of 2010.


          There are three major technical standards for the current generation of mobile phones and networks, and two major standards for the next generation 3G phones and networks. All European, African and many Asian countries have adopted a single system, GSM, which is the only technology available on all continents and in most countries and covers over 74% of all subscribers on mobile networks. In many countries, such as the United States, Australia, Brazil, India, Japan, and South Korea GSM co-exists with other internationally adopted standards such as CDMA and TDMA, as well as national standards such as iDEN in the USA and PDC in Japan. Over the past five years several dozen mobile operators (carriers) have abandoned networks on TDMA and CDMA technologies, switching over to GSM.


          With third generation (3G) networks, which are also known as IMT-2000 networks, about three out of four networks are on the W-CDMA (also known as UMTS) standard, usually seen as the natural evolution path for GSM and TDMA networks. One in four 3G networks is on the CDMA2000 1x EV-DO technology. Some analysts count a previous stage in CDMA evolution, CDMA2000 1x RTT, as a 3G technology whereas most standardization experts count only CDMA2000 1x EV-DO as a true 3G technology. Because of this difference in interpreting what is 3G, there is a wide variety in subscriber counts. As of June 2007, on the narrow definition there are 200 million subscribers on 3G networks. By using the more broad definition, the total subscriber count of 3G phone users is 475 million.


          While some systems of payment are 'pay-as-you-go' where conversation time is purchased and added to a phone unit via an Internet account or in shops or ATMs, other systems are more traditional ones where bills are paid by regular intervals. Pay as you go (also known as "pre-pay") accounts were invented simultaneously in Portugal and Italy and today form more than half of all mobile phone subscriptions. USA, Canada, Japan and Finland are among the rare countries left where most phones are still contract-based.


          


          Culture and customs


          In less than twenty years, the mobile telephone has gone from being rare, expensive equipment of the business elite to a pervasive, low-cost personal item. In many countries, mobile telephones outnumber land-line telephones; in the U.S., 50 percent of children have mobile telephones. In many young adults' households it has supplanted the land-line telephone. The mobile phone is banned in some countries, such as North Korea.


          Given the high levels of societal mobile telephone service penetration, it is a key means for people to communicate with each other. The SMS feature spawned the " texting" sub-culture. In December 1993, the first person-to-person SMS text message was transmitted in Finland. Currently, texting is the most widely-used data service; 1.8 billion users generated $80 billion of revenue in 2006 (source ITU).


          Many telephones offer Instant Messenger services for simple, easy texting. Mobile phones have Internet service (e.g. NTT DoCoMo's i-mode), offering text messaging via e-mail in Japan, South Korea, China, and India. In Europe, 3040 per cent of internet access is via mobile telephone. Most mobile internet access is much different from computer access, featuring alerts, weather data, e-mail, search engines, instant messages, and game and music downloading; most mobile internet access is hurried and short.


          The mobile telephone can be a fashion totem custom-decorated to reflect the owner's personality. This aspect of the mobile telephony business is, in itself, an industry, e.g. ringtone sales exceeded $5 billion in 2006.


          


          Etiquette
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          Mobile telephone use in etiquette is an important matter of social discourtesy, phones ringing during funerals, weddings, in toilets, cinemas, and plays. Users often speak loudly, leading to book shops, libraries, bathrooms, cinemas, doctors' offices, and places of worship prohibiting their uses, and, in some places, the installation of signal-jamming equipment to prevent their use (though in many countries, including the U.S., such equipment is currently illegal). Some new buildings, such as auditoriums, have installed wire mesh in the walls (making it a Faraday cage), which prevents signal penetration without violating signal jamming laws.


          Trains, particularly those involving long-distance services, often offer a "quiet carriage" where phone use is prohibited, much like the designated non-smoking carriage in the past. However many users tend to ignore this as it is rarely enforced, especially if the other carriages are crowded and they have no choice but to go in the "quiet carriage". Mobile phone use on aircraft is also prohibited and many airlines claim in their in-plane announcements that this prohibition is due to possible interference with aircraft radio communications. Shut-off mobile phones do not interfere with aircraft avionics; the concern is partially based on the crash of Crossair Flight 498.


          As of 2007, several airlines are experimenting with base station and antenna systems installed to the aeroplane, allowing low power, short-range connection of any phones aboard to remain connected to the aircraft's base station. Thus, they would not attempt connection to the ground base stations as during take off and landing. Simultaneously, airlines may offer phone services to their travelling passengers either as full voice and data services, or initially only as SMS text messaging and similar services. Qantas, the Australian airline, is the first airline to run a test aeroplane in this configuration in the autumn of 2007. Emirates has announced plans to allow limited mobile phone usage on some flights.


          In any case, there are inconsistencies between practices allowed by different airlines and even on the same airline in different countries. For example, Northwest Airlines may allow the use of mobile phones immediately after landing on a domestic flight within the US, whereas they may state "not until the doors are open" on an international flight arriving in the Netherlands. In April 2007 the US Federal Communications Commission officially grounded the idea of allowing passengers to use phones during a flight.


          In a similar vein, signs are put up in many countries, such as Canada, the U.K. and the U.S., at petrol stations prohibiting the use of mobile phones, due to possible safety issues. Most schools in the United States have prohibited mobile phones in the classroom, due to the large number of class disruptions that result from their use, the potential for cheating via text messaging, and the possibility of photographing someone without consent. In the UK, possession of a mobile phone in an examination can result in immediate disqualification from that subject or from all that student's subjects.


          A working group, made up of Finnish telephone companies, public transport operators and communications authorities, have launched a campaign to remind mobile phone users of courtesy, especially when using mass transit  what to talk about on the phone, and how to. In particular, the campaign wants to impact loud mobile phone usage as well as calls regarding sensitive matters.


          Many US cities with subway transit systems underground are studying or have implemented cell phone reception in their underground tunnels for their riders. Boston, Massachusetts has investigated such usage in their tunnels, although there is a question of usage etiquette and also how to fairly award contracts to carriers.


          The issue of mobile communication and etiquette has also become an issue of academic interest. The rapid adoption of the device has resulted in the intrusion of telephony into situations where this was previously not known. This has exposed the implicit rules of courtesy and opened them to reevaluation. http://www.richardling.com/papers/1997_One_can_talk_about_common_manners.pdf


          


          Use in disaster response


          The Finnish government decided in 2005 that the fastest way to warn citizens of disasters was the mobile phone network. In Japan, mobile phone companies provide immediate notification of earthquakes and other natural disasters to their customers free of charge. New Japanese phones offer Earthquake early warning alerts. Retrieved on 2008- 01-08. In the event of an emergency, disaster response crews can locate trapped or injured people using the signals from their mobile phones. An interactive menu accessible through the phone's Internet browser notifies the company if the user is safe or in distress. In Finland rescue services suggest hikers carry mobile phones in case of emergency even when deep in the forests beyond cellular coverage, as the radio signal of a cellphone attempting to connect to a base station can be detected by overflying rescue aircraft with special detection gear. Also, users in the United States can sign up through their provider for free text messages when an AMBER Alert goes out for a missing person in their area.


          However, most mobile telephone networks operate close to capacity during normal times and spikes in call volumes caused by widespread emergencies often overload the system just when it is needed the most. Examples reported in the media where this have occurred include the 2001 September 11 attacks, the Hawaiian earthquake, the 2003 Northeast blackouts, the 2005 London Tube bombings, Hurricane Katrina, and the 2007 Minnesota bridge collapse. Thus mobile phones are better for isolated emergencies such as vehicle accidents.


          


          Use by drivers
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          Mobile-phone use while driving is common but controversial. While few jurisdictions have banned motorists from using mobile phones while driving outright, some have banned or restricted drivers from using hand-held mobile phones while exempting phones operated in a hands-free fashion. Using a hand-held mobile phone while driving is an impediment to vehicle operation that can increase the risk of road traffic accidents. However, some studies have found similarly elevated accident rates among drivers using hands-free phones, suggesting that the distraction of a telephone conversation itself is a significant safety problem. A study done by the Transport Research Laboratory found that mobile phone users were four times more likely to be in a collision, regardless of whether the call was hands-free or not. This problem does not apply to conversations with a passenger, as passengers can regulate the flow of conversation according to the perceived level of danger, and also provides a second pair of eyes to spot hazards.


          


          Applications


          Mobile news services are expanding with many organizations providing "on-demand" news services by SMS. Some also provide "instant" news pushed out by SMS. Mobile telephony also facilitates activism and public journalism being explored by Reuters and Yahoo and small independent news companies such as Jasmine News in Sri Lanka. Companies like Monster are starting to offer mobile services such as job search and career advice. Consumer applications are on the rise and include everything from information guides on local activities and events to mobile coupons and discount offers one can use to save money on purchases. Even tools for creating websites for mobile phones are increasingly becoming available, e.g. Mobilemo.


          The total value of mobile data services exceeds the value of paid services on the internet, and was worth 31 billion dollars in 2006 (source Informa). The largest categories of mobile services are music, picture downloads, videogaming, adult entertainment, gambling, video/TV.


          


          Power


          Mobile phones generally obtain power from batteries which can be recharged from mains power, a USB port or a cigarette lighter socket in a car. Formerly, the most common form of cell phone batteries were nickel metal-hydride, as they have a low size and weight. Lithium-Ion batteries are sometimes used, as they are lighter and do not have the voltage depression that nickel metal-hydride batteries do. Many mobile phone manufacturers have now switched to using lithium-Polymer batteries as opposed to the older Lithium-Ion, the main advantages of this being even lower weight and the possibility to make the battery a shape other than strict cuboid. Cell phone manufacturers have been experimenting with alternate power sources, including solar cells.


          



          


          Features


          There are significant questions as to who first invented the camera phone, as numerous other people received patents filed in the early 1990s for the device, including David M. Britz of AT&T Research in March of 1994 and Phillipe Kahn, who claims to have first invented it in 1997. The camera phone now holds 85% of the mobile phone market. Mobile phones often have features beyond sending text messages and making voice calls, including Internet browsing, music ( MP3) playback, memo recording, personal organizer functions, e-mail, instant messaging, built-in cameras and camcorders, ringtones, games, radio, Push-to-Talk (PTT), infrared and Bluetooth connectivity, call registers, ability to watch streaming video or download video for later viewing, video calling and serve as a wireless modem for a PC, and soon will also serve as a console of sorts to online games and other high quality games (e.g. Final Fantasy Agito).


          


          Tariff models


          When cellular telecoms services were launched, phones and calls were very expensive and early mobile operators (carriers) decided to charge for all air time consumed by the mobile phone user. This resulted in the concept of charging callers for outbound calls and also for receiving calls. As mobile phone call charges diminished and phone adoption rates skyrocketed, more modern operators decided not to charge for incoming calls. Thus some markets have "Receiving Party Pays" models (also know as "Mobile Party Pays"), in which both outbound and received calls are charged, and other markets have "Calling Party Pays" models, by which only making calls produces costs, and receiving calls is free. An exception to this are international roaming tariffs, by which receiving calls are normally also charged.


          The European market adopted a "Calling Party Pays" model throughout the GSM environment and soon various other GSM markets also started to emulate this model. As Receiving Party Pays systems have the undesired effect of phone owners keeping their phones turned off to avoid receiving unwanted calls, the total voice usage rates (and profits) in Calling Party Pays countries outperform those in Receiving Party Pays countries. Consequently, most countries previously with Receiving Party Pays models have either abandoned them or employed alternative marketing methods, such as massive voice call buckets, to avoid the problem of phone users keeping phones turned off.


          In most countries today, including Syria, European Union nations, United Arab Emirates, Kazakhstan, Turkey, New Zealand, Korea, Japan, Pakistan, Argentina, Australia, Brazil, Chile, Colombia, India, Maldives, Malaysia, Peru, South Africa, Israel, Lebanon, Egypt and Jordan the person receiving a mobile phone call pays nothing. However, in Hong Kong, Canada, and the United States, one can be charged per minute. In the United States, a few carriers are beginning to offer unlimited received phone calls. For the Chinese mainland, it was reported that both of its two operators will adopt the caller-pays approach as early as January 2007.


          


          Developing countries


          In some developing countries with little telephone infrastructure, the mobile telephone is the telephony giving poor people access to medical and legal services. Cell phone use in developing countries has quadrupled in the last decade. The rise of cell phone technology in developing countries is often cited as an example of the leapfrog effect. In many remote regions in the third world went literally from having no telecommunications infrastructure to having satellite based communications systems.


          


          Forensics and evidence


          Law enforcement globally rely heavily upon mobile telephone evidence, to the extent that in the EU the "communications of every mobile telephone user are recorded". The concerns over terrorism and terrorist use of technology prompted an inquiry by the British House of Commons Home Affairs Select Committee into the use of evidence from mobile telephone devices, prompting leading mobile telephone forensic specialists to identify forensic techniques available in this area. NIST have published guidelines and procedures for the preservation, acquisition, examination, analysis, and reporting of digital information present on cell phones can be found under the NIST Publication SP800-101.


          An example of criminal investigations using mobile phones is the initial location and ultimate identification of the terrorists of the 2004 Madrid train bombings. In the attacks, mobile phones had been used to detonate the bombs. However, one of the bombs failed to detonate, and the SIM card in the corresponding mobile phone gave the first serious lead about the terrorists to investigators. By tracking the whereabouts of the SIM card and correlating other mobile phones that had been registered in those areas, police were able to locate the terrorists.


          


          Human health impacts


          Since the introduction of mobile phones, concerns have been raised about the potential health impacts from regular use. As mobile phone penetrations grew past fixed landline penetration levels in 1998 in Finland and from 1999 in Sweden, Denmark and Norway, the Scandinavian health authorities have run continuous long term studies of effects of mobile phone radiation effects to humans, and in particular children. Numerous studies have reported and most studies consistently report no significant relationship between mobile phone use and health. Studies from the Institute of Cancer Research, National Cancer Institute and researchers at the Danish Institute of Cancer Epidemiology in Copenhagen for example showed no link between mobile phone use and cancer. The Danish study only covered analog mobile phone usage up through 1995, and subjects who started mobile phone usage after 1995 were counted as non-users in the study. The health concerns have grown as mobile phone penetration rates throughout Europe reached 80%90% levels earlier in this decade and prolonged exposure studies have been carried out in almost all European countries again most reporting no effect, and the most alarming studies only reporting a possible effect. However, a study by the International Agency for Research on Cancer of 4,500 users found a borderline statistically significant link between tumor frequency on the same side of the head as the cell phone was used on and cell phone usage.


          One study that reviewed the link between cellphones and sperm quality found that heavy mobile phone users (>4 hours per day) had significantly less viable sperm (WHO morphology score was less than half of the lower time cell phone users). A prospective study of 13 normal men found that significantly increasing their cell phone use (>6 hours each day for 5 days) caused a marked short-term reduction of sperm quality.


          This is considered to be a thermal effect, since the testes are vulnerable to heating by RF energy because of poor circulation and heat is known to have adverse effects on male fertility. The eyes are the other part of the body known to be poor at dissipating heat. Experiments have shown that short duration exposure to very high levels of RF radiation can cause cataracts in rabbits. The non-thermal effects of RF radiation are an area of active study.


          


          Environmental impacts


          


          Impact of active cell phone usage


          Like all high structures, cellular antenna masts pose a hazard to low flying aircraft. Towers over a certain height or towers that are close to airports or heliports are normally required to have warning lights. There have been reports that warning lights on cellular masts, TV-towers and other high structures can attract and confuse birds. US authorities estimate that millions of birds are killed near communication towers in the country each year.


          An example of the way mobile phones and mobile networks have sometimes been perceived as a threat is the widely reported and later discredited claim that mobile phone masts are associated with the Colony Collapse Disorder (CCD) which has reduced bee hive numbers by up to 75% in many areas, especially near cities in the US. The Independent newspaper cited a scientific study claiming it provided evidence for the theory that mobile phone masts are a major cause in the collapse of bee populations, with controlled experiments demonstrating a rapid and catastrophic effect on individual hives near masts. Mobile phones were in fact not covered in the study, and the original researchers have since emphatically disavowed any connection between their research, mobile phones, and CCD, specifically indicating that the Independent article had misinterpreted their results and created "a horror story". While the initial claim of damage to bees was widely reported, the corrections to the story were almost non-existent in the media.


          


          Impact of disposed phones


          There are more than 500 million used mobile phones in the US sitting on shelves or in landfills, and another 125 million will be added to the shelves or landfills this year alone. The problem is growing at a rate of more than two million phones per week, putting tons of toxic waste into landfills daily. Several sites including United States top ranked TradeMyCell.com, ReCellular, and MyGreenElectronics offer to remedy to this situation by buying back and recycling cell phones from users.


          


          Technology
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          Mobile phones and the network they operate under vary significantly from provider to provider, and country to country. However, all of them communicate through electromagnetic radio waves with a cell site base station, the antennas of which are usually mounted on a tower, pole or building.


          The phones have a low-power transceiver that transmits voice and data to the nearest cell sites, usually not more than 8 to 13 km (approximately 5 to 8 miles) away. When the mobile phone or data device is turned on, it registers with the mobile telephone exchange, or switch, with its unique identifiers, and will then be alerted by the mobile switch when there is an incoming telephone call. The handset constantly listens for the strongest signal being received from the surrounding base stations. As the user moves around the network, the mobile device will " handoff" to various cell sites during calls, or while waiting (idle) between calls it will reselect cell sites.


          Cell sites have relatively low-power (often only one or two watts) radio transmitters which broadcast their presence and relay communications between the mobile handsets and the switch. The switch in turn connects the call to another subscriber of the same wireless service provider or to the public telephone network, which includes the networks of other wireless carriers. Many of these sites are camouflaged to blend with existing environments, particularly in scenic areas.


          The dialogue between the handset and the cell site is a stream of digital data that includes digitized audio (except for the first generation analog networks). The technology that achieves this depends on the system which the mobile phone operator has adopted. The technologies are grouped by generation. The first-generation systems started in 1979 with Japan, are all analog and include AMPS and NMT. Second-generation systems, started in 1991 in Finland, are all digital and include GSM, CDMA and TDMA. Third-generation networks, which are still being deployed, started with Japan in 2001, are all digital, and offer high-speed data access in addition to voice services and include W-CDMA (known also as UMTS), and CDMA2000 EV-DO. China will launch a third 3G technlogy on the TD-SCDMA standard. Each network operator has a unique radio frequency band.


          


          Books about mobile communication


          Since 2002, many books have been written on the social impact of mobile phones:


          
            	Agar, Jon, Constant Touch: A Global History of the Mobile Phone, 2004 ISBN 1840465417


            	Ahonen, Tomi, m-Profits: Making Money with 3G Services, 2002, ISBN 0-470-84775-1


            	Ahonen, Kasper and Melkko, 3G Marketing 2004, ISBN 0-470-85100-7


            	Glotz, Peter & Bertsch, Stefan, eds. Thumb Culture: The Meaning of Mobile Phones for Society, 2005


            	Katz, James E. & Aakhus, Mark, eds. Perpetual Contact: Mobile Communication, Private Talk, Public Performance, 2002


            	Kavoori, Anandam & Arceneaux, Noah, eds. The Cell Phone Reader: Essays in Social Transformation, 2006


            	Levinson, Paul, Cellphone: The Story of the World's Most Mobile Medium, and How It Has Transformed Everything!, 2004 ISBN 1-4039-6041-0


            	Ling, Rich, The Mobile Connection: the Cell Phone's Impact on Society, 2004 ISBN 1558609369


            	Ling, Rich and Pedersen, Per, eds. Mobile Communications: Re-negotiation of the Social Sphere, 2005 ISBN 1852339314


            	Home page of Rich Ling


            	Nyri, Kristf, ed. Mobile Communication: Essays on Cognition and Community, 2003


            	Nyri, Kristf, ed. Mobile Learning: Essays on Philosophy, Psychology and Education, 2003


            	Nyri, Kristf, ed. Mobile Democracy: Essays on Society, Self and Politics, 2003


            	Nyri, Kristf, ed. A Sense of Place: The Global and the Local in Mobile Communication, 2005


            	Nyri, Kristf, ed. Mobile Understanding: The Epistemology of Ubiquitous Communication, 2006


            	Plant, Dr. Sadie, on the mobile  the effects of mobile telephones on social and individual life, 2001


            	Rheingold, Howard, Smart Mobs: The Next Social Revolution, 2002 ISBN 0738208612

          


          


          Terminology


          


          Related non-mobile-phone systems


          
            	Cordless telephone (portable phone)


            	Cordless phones are standard telephones with radio handsets. Unlike mobile phones, cordless phones use private base stations that are not shared between subscribers. The base station is connected to a land-line. Increasingly, with wireless local loop technologies, namely DECT, the distinction is blurred.


            	Professional Mobile Radio


            	Advanced professional mobile radio systems can be very similar to mobile phone systems. Notably, the IDEN standard has been used as both a private trunked radio system as well as the technology for several large public providers. Similar attempts have even been made to use TETRA, the European digital PMR standard, to implement public mobile networks.


            	Radio phone


            	This is a term which covers radios which could connect into the telephone network. These phones may not be mobile; for example, they may require a mains power supply. Also, they may require the assistance of a human operator to set up a PSTN phone call.


            	Satellite phone


            	This type of phone communicates directly with an artificial satellite which in turn relays calls to a base station or another satellite phone. A single satellite can provide coverage to a much greater area than terrestrial base stations. Satellite phones are often used in remote areas where no mobile phone coverage exists and at sea.

          


          


          Terms in various countries


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mobile_phone"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Modern history


        
          

          
            
              	
                
                  
                    	Modern Chronology

                  

                

              
            


            
              	
                
                  	Modern (Europe, 18th century  20th century)

                    
                      	Industrial Revolution (Europe 18th and 19th centuries)


                      	Napoleonic Era, 17991815


                      	Victorian era (United Kingdom, 18371901)


                      	Edwardian period (United Kingdom, 19011910)


                      	Meiji era (Japan, 18681912)


                      	World War I (Earth, 19141918)


                      	Interwar period (Earth, 19181939*)


                      	World War II (Earth, 1939*1945)
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          Modern history describes the history of the Modern Times, the era after the Middle Ages.


          


          Modernity


          The concepts and ideas developed since then are part of Modernity. Modern history may contain references to the history of Early modern Europe from the turn of the 15th century until the late 18th century, but generally refers to the history of the world since the advent of the Age of Reason and the Age of Enlightenment in the 17th and 18th centuries and the beginning of the Industrial Revolution. The term should not be confused with modernism, a late 19th and early 20th century movement in art.


          


          Industrial Revolution
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          The Industrial Revolution was the major technological, socioeconomic and cultural change in late 18th and early 19th century that began in Britain and spread throughout the world. During that time, an economy based on manual labour was replaced by one dominated by industry and the manufacture of machinery. It began with the mechanisation of the textile industries and the development of iron-making techniques, and trade expansion was enabled by the introduction of canals, improved roads and then railways. The introduction of steam power (fuelled primarily by coal) and powered machinery (mainly in textile manufacturing) underpinned the dramatic increases in production capacity. The development of all-metal machine tools in the first two decades of the 19th century facilitated the manufacture of more production machines for manufacturing in other industries.


          The date of the Industrial Revolution is not exact. Eric Hobsbawm held that it 'broke out' in the 1780s and wasn't fully felt until the 1830s or 1840s, while T.S. Ashton held that it occurred roughly between 1760 and 1830 (in effect the reigns of George III, The Regency, and George IV).


          The effects spread throughout Western Europe and North America during the 19th century, eventually affecting the majority of the world. The impact of this change on society was enormous and is often compared to the Neolithic revolution, when mankind developed agriculture and gave up its nomadic lifestyle.


          The first Industrial Revolution merged into the Second Industrial Revolution around 1850, when technological and economic progress gained momentum with the development of steam-powered ships and railways, and later in the nineteenth century with the internal combustion engine and electric power generation.


          It has been argued that GDP per capita was much more stable and progressed at a much slower rate until the industrial revolution and the emergence of the modern capitalist economy, and that it has since increased rapidly in capitalist countries.


          


          Napoleonic Era


          The Napoleonic Era is a period in the History of France and Europe. It is generally classified as the fourth stage of the French Revolution, the first being the National Assembly, the second being the Legislative Assembly, and the third being the Directory. The Napoleonic Era begins roughly with Napoleon's coup d'tat, overthrowing the Directory and ends at the Hundred Days and his defeat at Waterloo ( November 9, 1799  June 28, 1815). The congress of Vienna soon set out to restore Europe to pre-French revolution days. And it was very sexy
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          19th century


          The 19th century lasted from 1801 to 1900 in the Gregorian calendar.


          Historians sometimes define a "Nineteenth Century" historical era stretching from 1815 (the Congress of Vienna) to 1914 (the outbreak of the First World War); alternatively, Eric Hobsbawm defined the "Long Nineteenth Century" as spanning the years 1789 to 1914.


          During this century, the Spanish, Portuguese, and Ottoman empires began to crumble and the Holy Roman and Mughal empires ceased.


          Following the Napoleonic Wars, the British Empire became the world's leading power, controlling one quarter of the World's population and one third of the land area. It enforced a Pax Britannica, encouraged trade, and battled rampant piracy.


          Slavery was greatly reduced around the world. Following a successful slave revolt in Haiti, Britain forced the Barbary pirates to halt their practice of kidnapping and enslaving Europeans, banned slavery throughout its domain, and charged its navy with ending the global slave trade. Slavery was then abolished in Russia, America, and Brazil (see Abolitionism).


          Following the abolition of the slave trade, and propelled by economic exploitation, the Scramble for Africa was initiated formally at the Berlin West Africa Conference in 1884-1885. All the major European powers laid claim to the areas of Africa where they could exhibit a sphere of influence over the area. These claims did not have to have any substantial land holdings or treaties to be legitimate. The French gained major ground in West Africa, the British in East Africa, and the Portuguese and Spanish at various points throughout the continent, while King Leopold was able to retain his personial fiefdom, Congo.


          Electricity, steel, and petroleum fueled a Second Industrial Revolution which enabled Germany, Japan, and the United States to become Great Powers that raced to create empires of their own. However, Russia and Qing Dynasty China failed to keep pace with the other world powers which led to massive social unrest in both empires.
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          20th century


          Above all, the 20th century is distinguished from most of human history in that its most significant changes were directly or indirectly economic and technological in nature.


          Economic development was the force behind vast changes in everyday life, to a degree which was unprecedented in human history. The great changes of centuries before the 19th were more connected with ideas, religion or military conquest, and technological advance had only made small changes in the material wealth of ordinary people. Over the course of the 20th century, the worlds per-capita gross domestic product grew by a factor of five , much more than all earlier centuries combined (including the 19th with its Industrial Revolution). Many economists make the case that this understates the magnitude of growth, as many of the goods and services consumed at the end of the century, such as improved medicine (causing world life expectancy to increase by more than two decades) and communications technologies, were not available at any price at its beginning. However, the gulf between the worlds rich and poor grew much wider than it had ever been in the past, and the majority of the global population remained in the poor side of the divide.


          Still, advancing technology and medicine has had a great impact even in the Global South. Large-scale industry and more centralized media made brutal dictatorships possible on an unprecedented scale in the middle of the century, leading to wars that were also unprecedented. However, the increased communications contributed to democratization.


          Technological developments included the development of airplanes and space exploration, nuclear technology, advancement in genetics, and the dawning of the Information Age.


          Major political developments included the Israeli Palestinian conflict, two world wars, and the Cold War.


          


          World War I


          The First World War, also known as the Great War, The War to End All Wars, and World War I (abbreviated WWI) after 1939, was a world conflict, raging from July 1914 to the final Armistice on 1918- 11-11. The Allied Powers, led by the British Empire, France, Russia until March 1918, and the United States after 1917, defeated the Central Powers, led by the German Empire, Austro-Hungarian Empire and the Ottoman Empire. The war caused the disintegration of four empires  the Austro-Hungarian, German, Ottoman, and Russian ones  as well as radical change in the European and Middle Eastern maps. The Allied powers before 1917 are sometimes referred to as the Triple Entente, and the Central Powers are sometimes referred to as the Triple Alliance.


          Much of the fighting in World War I took place along the Western Front, within a system of opposing manned trenches and fortifications (separated by a  No man's land) running from the North Sea to the border of Switzerland. On the Eastern Front, the vast eastern plains and limited rail network prevented a trench warfare stalemate from developing, although the scale of the conflict was just as large. Hostilities also occurred on and under the sea and  for the first time  from the air. More than 9 million soldiers died on the various battlefields, and nearly that many more in the participating countries' home fronts on account of food shortages and genocide committed under the cover of various civil wars and internal conflicts. Notably, more people died of the worldwide influenza outbreak at the end of the war and shortly after than died in the hostilities. The unsanitary conditions engendered by the war, severe overcrowding in barracks, wartime propaganda interfering with public health warnings, and migration of so many soldiers around the world helped the outbreak become a pandemic.


          Ultimately, World War I created a decisive break with the old world order that had emerged after the Napoleonic Wars, which was modified by the mid-19th centurys nationalistic revolutions. The results of World War I would be important factors in the development of World War II approximately 20 years later..


          


          World War II


          World War II, also WWII, or the Second World War, was a global military conflict that took place in 19391945. It was the largest and deadliest war in history, culminating in the Holocaust and ending with the dropping of the atom bomb.


          Even though Japan had been fighting in China since 1937, the conventional view is that the war began on September 1, 1939, when Nazi Germany invaded Poland. Within two days the United Kingdom and France declared war on Germany, even though the fighting was confined to Poland. Pursuant to a then-secret provision of its non-aggression Molotov-Ribbentrop Pact, the Soviet Union joined with Germany on September 17, 1939, to conquer Poland and to divide Eastern Europe.


          The Allies were initially made up of Poland, the United Kingdom, France, Australia, Canada, New Zealand, South Africa, as well as British Commonwealth countries which were controlled directly by the UK, such as the Indian Empire. All of these countries declared war on Germany in September 1939.


          Following the lull in fighting, known as the "Phoney War", Germany invaded western Europe in May 1940. Six weeks later, France, in the mean time attacked by Italy as well, surrendered to Germany, which then tried unsuccessfully to conquer Britain. On September 27, Germany, Italy, and Japan signed a mutual defense agreement, the Tripartite Pact, and were known as the Axis Powers.


          Nine months later, on June 22, 1941, Germany launched a massive invasion of the Soviet Union, which promptly joined the Allies. Germany was now engaged in fighting a war on two fronts. This proved to be a mistake by Germany - many historians believe that if Germany had successfully carried out the invasion of Britain and put forth their best effort, the war may have turned in favour of the Axis.


          On December 7, 1941, Japan attacked the United States at Pearl Harbour, bringing it too into the war on the Allied side. China also joined the Allies, as eventually did most of the rest of the world. China was in turmoil at the time, and attacked Japanese armies through guerrilla-type warfare. By the beginning of 1942, the major combatants were aligned as follows: the British Commonwealth, the United States, and the Soviet Union were fighting Germany and Italy; and the British Commonwealth, China, and the United States were fighting Japan. From then through August 1945, battles raged across all of Europe, in the North Atlantic Ocean, across North Africa, throughout Southeast Asia, throughout China, across the Pacific Ocean and in the air over Japan.


          Italy surrendered in September 1943 and split in a northern Germany-occupied puppet state and in an Allies-friendly state in the South; Germany surrendered in May 1945. Following the atomic bombings of Hiroshima and Nagasaki, Japan surrendered, marking the end of the war on September 2, 1945.


          It is possible that around 62 million people died in the war; estimates vary greatly. About 60% of all casualties were civilians, who died as a result of disease, starvation, genocide (in particular, the Holocaust), and aerial bombing. The former Soviet Union and China suffered the most casualties. Estimates place deaths in the Soviet Union at around 23 million, while China suffered about 10 million. No country lost a greater portion of its population than Poland: approximately 5.6 million, or 16%, of its pre-war population of 34.8 million died.


          The Holocaust (which roughly means "burnt whole") was the deliberate and systematic murder of millions of Jews and other unwanted (to the Nazis) peoples during World War II by the Nazi regime in Germany. Several differing views exist regarding whether it was intended to occur from the war's beginning, or if the plans for it came about later. Regardless, persecution of Jews extended well before the war even started, such as in the Kristallnacht (Night of Broken Glass). The Nazis used propaganda to great effect to stir up anti-Semitic feelings within ordinary Germans.


          After World War II, Europe was informally split into Western and Soviet spheres of influence. Western Europe later aligned as North Atlantic Treaty Organization (NATO) and Eastern Europe as the Warsaw Pact. There was a shift in power from Western Europe and the British Empire to the two new superpowers, the United States and the Soviet Union. These two rivals would later face off in the Cold War. In Asia, the defeat of Japan led to its democratization. China's civil war continued through and after the war, resulting eventually in the establishment of the People's Republic of China. The former colonies of the European powers began their road to independence.


          


          Cold War and Contemporary History


          After the Second World War, the Cold War between the "West" (USA, Western Europe, Japan) and the "East" (Soviet Union, Eastern Europe, and partially China) dominated politics from roughly 1943, still in the middle of the World War, until 1989 and 1990, in which the system conflict ended.


          The Korean War and Vietnam War, later the Afghanistan occupation by the Soviet Union, dominated the political life, while the Generation of Love and the rise of computers changed society in very different, complex ways, including higher social and local mobility.


          At the end of the twentieth century, the world was at a major crossroads. Throughout the century, more technological advances had been made than in all of preceding history. Computers, the Internet, and other technology radically altered daily lives. However, several problems faced the world.


          First of all, the gap between rich and poor nations continued to widen. Some said that this problem could not be fixed, that there were a set amount of wealth and it could only be shared by so many. Others said that the powerful nations with large economies were not doing enough to help improve the rapidly evolving economies of the Third World. However, developing countries faced many challenges, including the scale of the task to be surmounted, rapidly growing populations, and the need to protect the environment, and the cost that goes along with it.


          Secondly, disease threatened to destabilize many regions of the world. New viruses such as SARS, West Nile, and Bird Flu continued to spread quickly and easily. In poor nations, malaria and other diseases affected the majority of the population. Millions were infected with HIV, the virus which causes AIDS. The virus was becoming an epidemic in southern Africa.


          Increased globalization, specifically Americanization, was also occurring. While not necessarily a threat, it was causing anti-Western and anti-American feelings in parts of the world, especially the Middle East. English was quickly becoming the global language, with people who did not speak it becoming increasingly disadvantaged.


          Terrorism, dictatorship, and the spread of nuclear weapons were also issues requiring immediate attention. Dictators such as Kim Jong-il in North Korea continued to lead their nations toward the development of nuclear weapons. The fear existed that not only are terrorists already attempting to get nuclear weapons, but that they have already obtained them.
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          21st century


          The 2000s decade refers to the years from 2000 to 2009 inclusively. Technically, however, the millennium began in 2001 because there is no such thing as the "year zero", but in informal and non-technical settings the millennium usually began in 2000. Many individuals do have their own beliefs of when the 2000s decade began. Informally, it can also include a few years at the end of the preceding decade or the beginning of the following decade. Others believe it pop culturally began right on target in 2000 or around 2002. Some also state that the symbolic beginning of the decade (and the 21st Century) was the 9/11 attacks, although others find this view pessimistic.


          So far, the 2000s has been marked generally with an escalation of the social issues of the 1990s, which included the rise of terrorism, stress, the rapid, exponential expansion of economic globalization on an unprecedented scale, the rapid expansion of communications and telecommunications with mobile phones and the Internet and international pop culture.


          In North America and the Middle East, most major political developments in the 2000s revolved around the War on Terrorism and the Iraq War. Elsewhere, the major theme has been the rapid development of Asia's economic and political potential, with China, experiencing immense economic growth, moving toward the status of a regional power and billion-consumer market. India, along with many other developing countries, is also growing rapidly, and began integrating itself into the world economy.


          A trend connecting economic and political events in North America, Asia and the Middle East is the rapidly increasing demand for fossil fuels, which, along with fewer new petroleum finds, greater extraction costs (see peak oil), and political turmoil, saw the price of gas and oil soar ~500% between 2000 and 2005. In some places, especially in Europe could see $5 a gallon, depending on their currency.


          Major events relating to the War on Terrorism include the September 11, 2001 Attacks, the Moscow Theatre Siege, the Madrid train bombings, the Beslan school hostage crisis, the 2005 London bombings, and the October 2005 New Delhi bombings.


          The violence in Iraq, even after democratic elections on January 30th, 2005, caused much political stir in all countries occupying the country (USA, Britain, Australia, etc), and political debates of these countries in 2006 and 2007 are highly influenced by the unstable situation in the Near East, especially Iraq and the discussion over Iran's nuclear weapons program.


          Less influential, but omnipresent, is the debate on Turkey's participation in the European Union.


          


          As a subject


          Although many of the subjects of modern history coincide with that of standard history, the subject is taught in some parts of the world. A-level is the lowest tier of education at which modern history is taught in the UK, and students can also choose the subject at University. The material covered includes from the mid-18th century, to analysis of the present day. Virtually all colleges and sixth forms that do teach modern history do it alongside standard history; very few teach the subject exclusively.


          


          Oxford


          At the University of Oxford 'Modern History' has a somewhat different meaning. The contrast is not with the Middle Ages but with Antiquity. The earliest period that can be studied in the Final Honour School of Modern History begins in 285.
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        Modernist poetry in English


        
          

          Modernist poetry is a mode of writing that is characterized by two main features. The first is technical innovation in the writing through the extensive use of free verse. The second is a move away from the Romantic idea of an unproblematic poetic 'self' directly addressing an equally unproblematic ideal reader or audience.


          Modernist poetry in English is generally considered to have emerged in the early years of the 20th century with the appearance of the Imagist poets. In common with many other modernists, these poets were writing in reaction to what they saw as the excesses of Victorian poetry, with its emphasis on traditional formalism and overly flowery poetic diction. In many respects, their criticism of contemporary poetry echoes what William Wordsworth wrote in the Preface to Lyrical Ballads to instigate the Romantic movement in British poetry over a century earlier.


          In general, the modernists saw themselves as looking back to the best practices of poets in earlier periods and other cultures. Their models included ancient Greek literature, Chinese and Japanese poetry, the troubadours, Dante and the medieval Italian philosophical poets (such as Guido Cavalcanti), and the English Metaphysical poets.


          Much of the early poetry produced by these writers took the form of short, compact lyrics. However, as modernist poetry in English developed, longer poems came to the fore. These long poems represent the main contribution of the modernist movement to the 20th century English poetic canon.


          


          Modernist poetry


          The questioning of the self and the exploration of technical innovations in modernist poetry are intimately interconnected. The dislocation of the authorial presence is achieved through the application of such techniques as collage, found poetry, visual poetry, the juxtaposition of apparently unconnected materials, and combinations of these. These techniques are used not for their own sake but to open up questions in the mind of the reader regarding the nature of the poetic experience. These developments parallel changes in the other arts, especially painting and music, that were taking place concurrently.


          Another important feature of much modernist poetry in English is a clear focus on the surface of the poem. Much of this work focuses on the literal meaning of the words on the page rather than any metaphorical or symbolic meanings that might be imputed to them. This approach to writing is reflected in Ezra Pound's advice to young writers (in his 1937 book The ABC of Reading) to 'buy a dictionary and learn the meanings of words' and T. S. Eliot's response when asked the meaning of the line 'Lady, three white leopards sat under a juniper tree in the cool of the day...' from Ash Wednesday (1927); he said "It means 'Lady, three white leopards sat under a juniper tree in the cool of the day...'". Also pertinent is William Carlos Williams' 1944 statement that 'A poem is a small (or large) machine made out of words'.


          


          The emergence of English-language modernism
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          The roots of English-language poetic modernism can be traced back to the works of a number of earlier writers, including Walt Whitman, whose long lines approached a type of free verse, the prose poetry of Oscar Wilde, Robert Browning's subversion of the poetic self, Emily Dickinson's compression and the writings of the early English Symbolists, especially Arthur Symons. However, these poets essentially remained true to the basic tenets of the Romantic movement and the appearance of the Imagists marked the first emergence of a distinctly modernist poetic in the language. One anomalous figure of the early period of modernism also deserves mention: Gerard Manley Hopkins wrote in a radically experimental prosody about radically conservative ideals (not unlike a later Ezra Pound), and he believed that sound could drive poetry. Specifically, poetic sonic effects (selected for verbal and aural felicity, not just images selected for their visual evocativeness) would also, therefore, become an influential poetic device of modernism.


          


          Imagism


          The origins of Imagism and cubism are to be found in two poems by T. E. Hulme that were published in 1909 by the Poets' Club in London. Hulme was a student of mathematics and philosophy who had established the Poets' Club to discuss his theories of poetry. The poet and critic F. S. Flint, who was a champion of free verse and modern French poetry, was highly critical of the club and its publications. From the ensuing debate, Hulme and Flint became close friends. They started meeting with other poets at the Eiffel Tower restaurant in Soho to discuss reform of contemporary poetry through free verse and the tanka and haiku and the removal of all unnecessary verbiage from poems.


          


          The American poet Ezra Pound was introduced to this group and they found that their ideas resembled his. In 1911, Pound introduced two other poets, H.D. and Richard Aldington, to the Eiffel Tower group. Both of these poets were students of the early Greek lyric poetry, especially the works of Sappho. In October 1912, he submitted three poems each by H.D. and Aldington under the rubric Imagiste to Poetry magazine. That month Pound's book Ripostes was published with an appendix called The Complete Poetical Works of T. E. Hulme, which carried a note that saw the first appearance of the word Imagiste in print. Aldington's poems were in the November issue of Poetry and H.D.'s in January 1913 and Imagism as a movement was launched. The March issue contained Pound's A Few Don'ts by an Imagiste and Flint's Imagisme. The latter contained this succinct statement of the group's position:


          
            	Direct treatment of the "thing", whether subjective or objective.


            	To use absolutely no word that does not contribute to the presentation.


            	As regarding rhythm: to compose in sequence of the musical phrase, not in sequence of the metronome.


            	Complete freedom of subject matter.


            	Free verse was encouraged along with other new rhythms.


            	Common speech language was used, and the exact word was always to be used, as opposed to the almost exact word.

          


          In setting these criteria for poetry, the Imagists saw themselves as looking backward to the best practices of pre- Romantic writing. Imagists poets used sharp language and embrace imagery. Their work, however, was to have a revolutionary impact on English-language writing for the rest of the 20th century.
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          In 1913, Pound was contacted by the widow of the recently deceased Orientalist Ernest Fenollosa, who while in Japan had collected word-by-word translations and notes for 150 classical Chinese poems that fit in closely with this program. The grammar of Chinese offers different expressive possibilities than English, a point that Pound subsequently made much of. For example, in Chinese, the first line of Li Po's (called "Rihaku" by Fenollosa's Japanese informants) poem The River Merchant's Wife: A Letter is a spare, direct juxtaposition of 5 characters that appear in Fenollosa's notes as


          
            mistress    hair    first    cover    brow

          


          In his resulting 1915 Cathay, Pound rendered this in simple English as


          
            While my hair was still cut straight across my forehead

          


          Between 1914 and 1917, four anthologies of Imagist poetry were published. In addition to Pound, Flint, H.D. and Aldington, these included work by Skipwith Cannell, Amy Lowell, William Carlos Williams, James Joyce, Ford Madox Ford, Allen Upward, John Cournos, D. H. Lawrence and Marianne Moore. With a few exceptions, this represents a roll-call of English-language modernist poets of the time. After the 1914 volume, Pound distanced himself from the group and the remaining anthologies appeared under the editorial control of Amy Lowell.


          


          World War I and after


          The outbreak of World War I represented a setback for the budding modernist movement for a number of reasons. Firstly, writers like Aldington ended up on active service. Secondly, paper shortages and other factors meant that publication of new work became increasingly difficult. Thirdly, public sentiment in time of war meant that war poets like Wilfred Owen, who wrote formally more conventional verse, became increasingly popular. One poet who served in the war, the visual artist David Jones, would later resist this trend in his long experimental war poem In Parenthesis, which was written directly out of his experiences in the trenches but was not published until 1937.


          The war also tended to undermine the optimism of the Imagists, and this fact was reflected in a number of major poems written in its aftermath. For instance, Pound's Homage to Sextus Propertius (1919) uses loose translations and transformations of the Latin poet Propertius to ridicule war propaganda and the idea of empire. His Hugh Selwyn Mauberley (1921) represents his farewell to Imagism and lyric poetry in general. The writing of these poems coincided with Pound's decision to abandon London permanently.


          The most famous English-language modernist work arising out of this post-war disillusionment is T. S. Eliot's poem The Waste Land (1922). Eliot was an American poet who had been living in London for some time. Although never formally associated with the Imagist group, Eliot's work was admired by Pound, who, in 1915, helped him to publish a poem, The Love Song of J. Alfred Prufrock, which brought him to prominence. When Eliot completed his original draft of a long poem based on both the disintegration of his personal life and mental stability and of the culture around him, provisionally titled He Do the Police in Different Voices, he gave the manuscript to Pound for comment. After some heavy editing, The Waste Land in the form we now know it was published and Eliot came to be seen as the voice of a generation. The addition of notes to the published poem served to highlight the use of collage as a literary technique, paralleling similar practice by the cubists and other visual artists. From this point on, modernism in English tended towards a poetry of the fragment that rejected the idea that the poet could present a comfortingly coherent view of life.


          


          Paris


          Although many of the Imagists were Americans, they were essentially a London-based group. By the end of World War I, they had effectively ceased to exist as a movement and a number of them had more or less stopped writing poetry altogether. By 1920, Pound and Joyce were both living in Paris and participating in the vibrant expatriate writing scene. This scene centred around the salons hosted by Gertrude Stein and Natalie Barney, both of whom wrote poetry; Stein was to go on to become one of the most formally and linguistically innovative of modernist novelists. Many modernist poets and writers, including Pound, Joyce, Williams (on a trip to Paris) Mina Loy, Robert McAlmon, Djuna Barnes, E. E. Cummings, Hart Crane, and Ernest Hemingway attended these salons. Both Stein and Barney were openly lesbian and Barney, in particular, actively encouraged women writers.


          One of the most active of these women, Mina Loy, was born in Britain, where she studied art, and first moved to Paris in 1902 to continue her studies. She soon became a regular at Stein's salon and exhibited her paintings both in Paris and London. In 1905, she moved to Florence where she mixed with the expatriate community and the Futurists, and had a relationship with their leader Filippo Marinetti. Her first poems, published in 1914, showed her familiarity with the work of other modernists and an advanced sense of formal experimentation. Her work was greatly admired by both Pound and Williams, amongst others. In a 1917 review of her work, Pound coined the term logopoeia, which he defined as 'a dance of the intelligence among words and ideas' to describe her poetry.


          These writers found themselves exposed to a general culture of artistic ferment in their adopted city, particularly in the visual arts and music. Artists like Picasso, Georges Braque and Constantine Brancusi and musicians including Igor Stravinsky and George Antheil were part of their same social and artistic circles, and a high level of cross pollination between these arts and artists urged the poets towards ever greater levels of experimentation.


          The Parisian expatriate community provided an environment in which literary experiment was encouraged and served as a major source of modernist writing in all genres, including poetry. This concentration of activity in one city also helped support a thriving small press publishing industry, with presses like Robert McAlmon's Contact Editions and William Bird's Three Mountains Press publishing many of the key modernist texts of the period.


          


          Others


          Although London and Paris were key centres of activity for English-language modernists, much important activity took place elsewhere. When Mina Loy moved to New York in 1916, she became part of a circle of writers involved with Others: A Magazine of the New Verse which included William Carlos Williams and Marianne Moore, among others. This magazine, which ran from 1915 to 1919, was edited by Alfred Kreymborg. Contributors also included Pound, Eliot, H.D., Djuna Barnes, Amy Lowell, Conrad Aiken, Carl Sandburg and Wallace Stevens.
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          The U.S. modernist poets were concerned to create work in a distinctively American idiom. Williams, a doctor who worked in general practice in a working-class area of Rutherford, New Jersey, explained this approach by saying that he made his poems from 'the speech of Polish mothers'. In this, they were placing themselves in a tradition stretching back to Whitman.


          After her initial association with the Imagists, Marianne Moore carved out a unique niche for herself among 20th century poets. Much of her poetry is written in syllabic verse, repeating the number of syllables rather than stresses or beats, per line. She also experimented with stanza forms borrowed from troubadour poetry.


          Wallace Stevens' work falls somewhat outside this mainstream of modernism. Indeed, he deprecated the work of both Eliot and Pound as "mannered." His poetry is a complex exploration of the relationship between imagination and reality. Unlike many other modernists, but like the English Romantics, by whom he was influenced, Stevens thought that poetry was what all humans did; the poet was merely self-conscious about the activity.


          In Scotland, the poet Hugh MacDiarmid formed something of a one-man modernist movement. An admirer of Joyce and Pound, MacDiarmid wrote much of his early poetry in anglicised Lowland Scots, a literary dialect which had also been used by Robert Burns. He served in the Royal Army Medical Corps during World War I and was invalided out in 1918. After the war, he set up a literary magazine, Scottish Chapbook, with 'Not traditions - Precedents!' as its motto. His later work reflected an increasing interest in found poetry and other formal innovations.


          


          Wallace Stevens' Of Modern Poetry


          Wallace Stevens' essential modernist poem, Of Modern Poetry sounds as if the verbs are left out. The verb 'to be' is omitted from the first and final lines. The poem itself opens and closes with the act of finding. The poem and the mind become synonymous: a collapse between the poem, the act, and the mind. During the poem the dyad becomes further collapsed into one: a spatial and a temporal collapse between the subject and the object; form and content equal each other; form becomes not simply expressive of, but constitutive of. The poem goes from being a static object to being an action. The poem of the mind has to be alternative and listening; it is experimental. The poem resists and refuses transcendentalism, but remains within the conceptual limits of the mind and the poem.


          


          The Waste Land as example of a Modernist Text


          T. S. Eliot's The Waste Land was a foundational text of Modernism. It represented the moment in which imagism moved in to Modernism proper. It is a text in which broken, fragmented, and seemingly unrelated images come together. It is an anti-narrative and is disjunctive. The metaphor of seeing and vision is central to the poem. This was central to Modernism. We, as readers, are in confusion, we have an inability to see anything except a heap of broken images. However, the narrator (in The Waste Land as well as other texts) promised to show the reader a different meaning; to show the reader how to make meaning from dislocation and from fragments. This construction of an exclusive meaning was essential to Modernism.


          


          Maturity


          With the publication of The Waste Land, modernist poetry appeared to have made a breakthrough into wider critical discourse and a broader readership. However, the economic collapse of the late 1920s and early 1930s had a serious negative impact on the new writing. For American writers, living in Europe became more difficult as their incomes lost a great deal of their relative value. While Stein, Barney and Joyce remained in the French city, much of the scene they had presided over scattered. Pound was in Italy, Eliot in London, H.D. moved between that city and Switzerland, and many of the other writers associated with the movement were now living in the States.


          The economic depression, combined with the impact of the Spanish Civil War, also saw the emergence, in the Britain of the 1930s, of a more overtly political poetry, as represented by such writers as W. H. Auden and Stephen Spender. Although nominally admirers of Eliot, these poets tended towards a poetry of radical content but formal conservativeness. For example, they rarely wrote free verse, preferring rhyme and regular stanza patterns in much of their work.
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          1930s modernism


          Consequently, modernism in English remained in the role of an avant garde movement, depending on little presses and magazines and a small but dedicated readership. The key group to emerge during this time were the Objectivist poets, consisting of Louis Zukofsky, George Oppen, Charles Reznikoff, Carl Rakosi, Basil Bunting and Lorine Niedecker. The Objectivists were admirers of Stein, Pound and Williams and Pound actively promoted their work. Thanks to his influence, Zukofsky was asked to edit a special Objectivist issue of the Chicago-based journal Poetry in 1931 to launch the group. The basic tenets of Objectivist poetics were to treat the poem as an object and to emphasise sincerity, intelligence, and the poet's ability to look clearly at the world, and in this they can be viewed as direct descendants of the Imagists. Continuing a tradition established in Paris, Zukofsky, Reznikoff, and Oppen went on to form the Objectivist Press to publish books by themselves and by Williams. In his later work, Zukofsky developed his view of the poem as object to include experimenting with mathematical models for creating poems, producing effects similar to the creation of a Bach fugue or a piece of serial music.


          A number of Irish poets and writers moved to Paris in the early 1930s to join the circle around James Joyce. These included Samuel Beckett, Thomas MacGreevy, Brian Coffey and Denis Devlin. These writers were aware of Pound and Eliot, but they were also Francophone and took an interest in contemporary French poetry, especially the surrealists. Indeed, Coffey and Devlin were amongst the first to translate the works of Paul Eluard into English. Around the same time, a number of British surrealist poets were beginning to emerge, among them David Gascoyne, George Barker and Hugh Sykes Davies. Like the Objectivists, these poets were relatively neglected by their native literary cultures and had to wait for a revival of interest in British and Irish modernism in the 1960s before their contributions to the development of this alternative tradition were properly assessed.


          


          Long poems


          Pound's Homage to Sextus Propertius and Hugh Selwyn Mauberley and Eliot's The Waste Land marked a transition from the short imagistic poems that were typical of earlier modernist writing towards the writing of longer poems or poem-sequences. A number of long poems were also written during the 1920s, including Mina Loy's 'auto-mythology', Anglo-Mongrels and the Rose and Hugh MacDiarmid's satire on Scottish society, A Drunk Man Looks At The Thistle. MacDiarmid wrote a number of long poems, including On a Raised Beach, Three Hymns to Lenin and In Memoriam James Joyce, in which he incorporated materials from science, linguistics, history and even found poems based on texts from the Times Literary Supplement. David Jones' war poem In Parenthesis was a book-length work that drew on the matter of Britain to illuminate his experiences in the trenches, and his later epic The Anathemata, itself hewn from a much longer manuscript, is a meditation on empire and resistance, the local and the global, which uses materials from Christian, Roman and Celtic history and mythology.


          One of the most influential of all the modernist long poems was Pound's The Cantos, a 'poem containing history' that he started in 1915 and continued to work on for the rest of his writing life. From a starting point that combines Homer's Odyssey and Dante's Divine Comedy to create a personal epic of 20th century life, the poem uses materials from history, politics, literature, art, music, economics, philosophy, mythology, ecology and the poet's personal experiences and ranges across European, American, African and Asian cultures. Pound coined the term 'ideogrammatic method' to describe his technique of placing these materials in relation to each other so as to open up new and unexpected relationships. This can be seen as paralleling techniques used by modernist artists and composers to similar ends.


          Other Imagist-associated poets also went on to write long poems. William Carlos Williams' Paterson applied the techniques developed by Pound to a specific location and in a specific, American, dialect. H.D. wrote Trilogy out of her experiences in London during World War II and Helen in Egypt, a reworking of the Helen of Troy story from the perspective of the female protagonist, as a kind of feminist response to the masculine mind-set behind Pound's epic. Eliot's experiences of war-torn London also underpinned his Four Quartets. A number of Objectivists also wrote long poems, including Zukofsky's A, Charles Reznikoff's Testimony, and Basil Bunting's Briggflatts. Brian Coffey's Advent is the key long poem by an Irish modernist. All these poems, to one extent or another, use a range of techniques to blend personal experience with materials from a wide range of cultural and intellectual activities to create collage-like texts on an epic scale.


          


          Politics


          Poetic modernism was an overtly revolutionary literary movement, a 'revolution of the word', and, for a number of its practitioners, this interest in radical change spilled over into politics. A number of the leading early modernists became known for their right-wing views; these included Eliot, who once described himself as a Royalist, Stein, who supported the Vichy government for a time at least, and, most notoriously, Pound, who, after moving to Italy in the early 1930s, openly admired Mussolini and began to include anti-Semitic sentiments in his writings. He was arrested towards the end of World War II on charges of treason arising out of broadcasts he made on Italian radio during the war but never faced trial because of his mental health. Both Stein and Pound traced their political beliefs back to the American Republican tradition.


          A number of leading modernists took a more left-wing political view. Hugh MacDiarmid helped found the National Party of Scotland and was also a member of the Communist Party of Great Britain. During the 1930s, he was expelled from the former for being a communist and from the latter for being a nationalist although he rejoined the Communist Party in 1956. The Objectivists Louis Zukofsky, George Oppen and Carl Rakosi were all, at one time or another, committed Marxists and Oppen spent a number of years in Mexico to escape the attention of Joseph McCarthy's United States Senate committee. A number of the British surrealists, especially David Gascoyne, also supported Communism.


          Other modernists took up political positions that did not fit neatly into the left/right model. H.D., Mina Loy and Nathalie Barney, for instance, are now seen as proto-feminists and their openness about their various sexualities can be read as foreshadowing the 1970s view that the personal is political. H.D., especially after World War I, came to view the goal of modernism as being the bringing about of world peace. However, she also displayed anti-Semitic views in the notebooks for her book Tribute to Freud. Basil Bunting, who came from a Quaker background, was a conscientious objector during World War I, but because of his opposition to Fascism, served in British Military Intelligence in Persia (Iran) during World War II. William Carlos Williams' political views arose from his daily contact with the poor who attended his surgery. He was another for whom the personal and political blended, an approach best summed up in his statement that 'A new world is only a new mind'.


          As can be seen from this brief survey, although many modernist poets were politically engaged, there is no single political position that can be said to be closely allied to the modernist movement in English-language poetry. These poets came from a wide range of backgrounds and had a wide range of personal experiences and their political stances reflect these facts.


          


          Legacy


          The modernist 'revolution of the word' was not universally welcomed, either by readers or writers. Certainly by the 1930s, a new generation of poets had emerged who looked to more formally conservative poets like Thomas Hardy and W.B. Yeats as models and these writers struck a chord with a readership who were uncomfortable with the experimentation and uncertainty preferred by the modernists.


          However, the 1950s saw the emergence, particularly in the United States, of a new generation of poets who looked to the modernists for inspiration. The influence of modernism can be seen in these poetic groups and movements, especially those associated with the San Francisco Renaissance, such as the Beat generation, the Black Mountain poets, the deep image group. Charles Olson, the theorist of the Black Mountain group, wrote in his 1950 essay, Projectivist Verse 'ONE PERCEPTION MUST IMMEDIATELY AND DIRECTLY LEAD TO A FURTHER PERCEPTION', a statement that links back directly to the Imagists. Robert Duncan, another Black Mountain poet admired H.D. while a third member of the group, Robert Creeley did much to help revive interest in Zukofsky and other Objectivists.


          Among the Beats, Gary Snyder and Allen Ginsberg studied Pound closely and were heavily influenced by his interest in Chinese and Japanese poetry and the ecological concerns evident in the later Cantos. William Carlos Williams was another who had a strong impact on the Beat poets, encouraging poets like Lew Welch and writing an introduction for the book publication of Ginsberg's seminal poem, Howl. Many of these writers found a major platform for their work in Cid Corman's Origin magazine and press. Origin also published work by Louis Zukofsky, Lorine Niedecker and Wallace Stevens, helping to revive interest in these early modernist writers. The Objectivists, especially the strict formal experimentation of Zukofsky's later works, were also formative for the L=A=N=G=U=A=G=E poets.


          As the Beats and other American poets began to find readers in the UK and Ireland, a new generation of British poets with an interest in modernist experimentation began to appear. These poets, who included Tom Raworth, Bob Cobbing, Gael Fisher and others formed the nucleus of the British Poetry Revival. This new generation helped bring about a renewed interest in the writings of Bunting, MacDiarmid, David Jones and David Gascoyne. Current practice includes the enormously influential canon of Roy Fisher (also a major player in the Revival) and the more recent work of Mario Petrucci published through the innovative Perdika Press.


          Contemporary poets associated with Irish modernism include those associated with New Writers Press and The Beau magazine; these include Trevor Joyce, Michael Smith, Geoffrey Squires, Randolph Healy, Billy Mills, Catherine Walsh, and Maurice Scully. New Writers Press also published work by Thomas MacGreevy, Brian Coffey and Denis Devlin, introducing them to a new audience, and, in Coffey's case, facilitating a late flowering of new work.
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        Mode (statistics)


        
          

          In statistics, the mode is the value that occurs the most frequently in a data set or a probability distribution. In some fields, notably education, sample data are often called scores, and the sample mode is known as the modal score.


          Like the statistical mean and the median, the mode is a way of capturing important information about a random variable or a population in a single quantity. The mode is in general different from mean and median, and may be very different for strongly skewed distributions.


          The mode is not necessarily unique, since the same maximum frequency may be attained at different values. The worst case is given by so-called uniform distributions, in which all values are equally likely.


          


          Mode of a probability distribution


          The mode of a discrete probability distribution is the value x at which its probability mass function takes its maximum value. In other words, it is the value that is most likely to be sampled.


          The mode of a continuous probability distribution is the value x at which its probability density function attains its maximum value, so, informally speaking, the mode is at the peak.


          As noted above, the mode is not necessarily unique, since the probability mass function or probability density function may achieve its maximum value at several points x1, x2, etc.


          When a probability density function has multiple local maxima, it is common to refer to all of the local maxima as modes of the distribution (even though the above definition implies that only global maxima are modes). Such a continuous distribution is called multimodal (as opposed to unimodal).


          In symmetric unimodal distributions, such as the normal (or Gaussian) distribution (the distribution whose density function, when graphed, gives the famous "bell curve"), the mean (if defined), median and mode all coincide. For samples, if it is known that they are drawn from a symmetric distribution, the sample mean can be used as an estimate of the population mode.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mode_%28statistics%29"
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          Modular arithmetic (sometimes called modulo arithmetic, or clock arithmetic) is a system of arithmetic for integers, where numbers "wrap around" after they reach a certain value  the modulus. Modular arithmetic was introduced by Carl Friedrich Gauss in his book Disquisitiones Arithmeticae, published in 1801.


          A familiar use of modular arithmetic is its use in the 24-hour clock: the arithmetic of time-keeping in which the day runs from midnight to midnight and is divided into 24 hours, numbered from 0 to 23. If the time is 19:00 now  7 o'clock in the evening  then 8 hours later it will be 3:00. Usual addition would suggest that the later time should be 19 + 8 = 27, but this is not the answer because clock time "wraps around" at the end of the day. Likewise, if the clock starts at 12:00 (noon) and 21 hours elapse, then the time will be 09:00 the next day, rather than 33:00. Since the hour number starts over when it reaches 24, this is arithmetic modulo 24. It should be noted that in this system 24:00 is not a valid time because this is equal to the 0:00 of the next day, in much the same way 2:60 is not a valid time because it is equal to 3:00.


          
            [image: Time-keeping on a clock gives an example of modular arithmetic.]

            
              Time-keeping on a clock gives an example of modular arithmetic.
            

          


          


          The congruence relation


          Modular arithmetic can be handled mathematically by introducing a congruence relation on the integers that is compatible with the operations of the ring of integers: addition, subtraction, and multiplication. For a fixed modulus n, it is defined as follows.


          Two integers a and b are said to be congruent modulo n, if their difference ab is an integer multiple of n. If this is the case, it is expressed as:


          
            	[image: a \equiv b \pmod n.\,]

          


          The above mathematical statement is read: "a is congruent to b modulo n".


          For example,


          
            	[image: 38 \equiv 14 \pmod {12}\,]

          


          because 38  14 = 24, which is a multiple of 12. For positive n and non-negative a and b, congruence of a and b can also be thought of as asserting that these two numbers have the same remainder after dividing by the modulus n. So,


          
            	[image: 38 \equiv 2 \pmod {12}\,]

          


          because, when divided by 12, both numbers give 2 as remainder.


          The same rule holds for negative values of a:


          
            	[image: -3 \equiv 2 \pmod 5.\,]

          


          A remark on the notation: Because it is common to consider several congruence relations for different moduli at the same time, the modulus is incorporated in the notation. In spite of the ternary notation, the congruence relation for a given modulus is binary. This would have been clearer if the notation a n b had been used, instead of the common traditional notation.


          The properties that make this relation a congruence relation (respecting addition, subtraction, and multiplication) are the following.


          If [image: a_1 \equiv b_1 \pmod n] and [image: a_2 \equiv b_2 \pmod n], then:


          
            	[image: (a_1 + a_2) \equiv (b_1 + b_2) \pmod n\,]


            	[image: (a_1 - a_2) \equiv (b_1 - b_2) \pmod n\,]


            	[image: (a_1 a_2) \equiv (b_1 b_2) \pmod n\,]

          


          


          The ring of congruence classes 


          Like any congruence relation, congruence modulo n is an equivalence relation, and the equivalence class of the integer a, denoted by [image: \overline{a}_n], is the set [image: \left\{\ldots, a - 2n, a - n, a, a + n, a + 2n, \ldots \right\}]. This set, consisting of the integers congruent to a modulo n, is called the congruence class or residue class of a modulo n. Another notation for this congruence class, which requires that in the context the modulus is known, is [image: \displaystyle [a]].


          The set of congruence classes modulo n is denoted as [image: \mathbb{Z}/n\mathbb{Z}] and defined by:


          
            	[image: \mathbb{Z}/n\mathbb{Z} = \left\{ \overline{a}_n | a \in \mathbb{Z}\right\}. ]

          


          When n  0, [image: \mathbb{Z}/n\mathbb{Z}] has n elements, and can be written as:


          
            	[image: \mathbb{Z}/n\mathbb{Z} = \left\{ \overline{0}_n, \overline{1}_n, \overline{2}_n,\ldots, \overline{n-1}_n \right\}.]

          


          When n = 0, [image: \mathbb{Z}/n\mathbb{Z}] does not have zero elements; rather, it is isomorphic to [image: \mathbb{Z}], since [image: \overline{a}_0 = \left\{a\right\}].


          We can define addition, subtraction, and multiplication on [image: \mathbb{Z}/n\mathbb{Z}] by the following rules:


          
            	[image: \overline{a}_n + \overline{b}_n = \overline{a + b}_n]


            	[image: \overline{a}_n - \overline{b}_n = \overline{a - b}_n]


            	[image: \overline{a}_n \overline{b}_n = \overline{ab}_n.]

          


          The verification that this is a proper definition uses the properties given before.


          In this way, [image: \mathbb{Z}/n\mathbb{Z}] becomes a commutative ring. For example, in the ring [image: \mathbb{Z}/24\mathbb{Z}], we have


          
            	[image: \overline{12}_{24} + \overline{21}_{24} = \overline{9}_{24}]

          


          as in the arithmetic for the 24-hour clock.


          The notation [image: \mathbb{Z}/n\mathbb{Z}] is used, because it is the factor ring of [image: \mathbb{Z}] by the ideal [image: n\mathbb{Z}] containing all integers divisible by n, where [image: 0\mathbb{Z}] is the singleton set [image: \left\{0\right\}].


          In terms of groups, the residue class [image: \overline{a}_n] is the coset of a in the quotient group [image: \mathbb{Z}/n\mathbb{Z}], a cyclic group.


          The set [image: \mathbb{Z}/n\mathbb{Z}] has a number of important mathematical properties that are foundational to various branches of mathematics.


          Rather than excluding the special case n = 0, it is more useful to include [image: \mathbb{Z}/0\mathbb{Z}] (which, as mentioned before, is isomorphic to the ring [image: \mathbb{Z}] of integers), for example when discussing the characteristic of a ring.


          


          Remainders


          The notion of modular arithmetic is related to that of the remainder in division. The operation of finding the remainder is sometimes referred to as the modulo operation and we may see "2 = 14 (mod 12)". The difference is in the use of congruency, indicated by , and equality indicate by =. Equality implies specifically the "common residue", the least non-negative member of an equivalence class. When working with modular arithmetic, each equivalence class is usually represented by its common residue, for example "38  2 (mod 12)" which can be found using long division. It follows that, while it is correct to say "38  14 (mod 12)", "2  14 (mod 12)" and "2  14 (mod 12)", it is incorrect to say "38 = 14 (mod 12)" (with "=" rather than "").


          Parentheses are sometimes dropped from the expression, e.g. "38  14 mod 12" or "2 = 14 mod 12", or placed around the divisor e.g. "38  14 mod (12)". Notation such as "38(mod 12)" has also been observed, but is ambiguous without contextual clarification.


          The congruence relation is sometimes expressed by using modulo instead of mod, like "38  14 (modulo 12)" in computer science. The modulo function in various computer languages typically yield the common residue, for example the statement "y = MOD(38,12);" gives y = 2.


          


          Applications


          Modular arithmetic is referenced in number theory, group theory, ring theory, knot theory, abstract algebra, cryptography, computer science, chemistry and the visual and musical arts.


          It is one of the foundations of number theory, touching on almost every aspect of its study, and provides key examples for group theory, ring theory and abstract algebra.


          In cryptography, modular arithmetic directly underpins public key systems such as RSA and Diffie-Hellman, as well as providing finite fields which underlie elliptic curves, and is used in a variety of symmetric key algorithms including AES, IDEA, and RC4.


          In computer science, modular arithmetic is often applied in bitwise operations and other operations involving fixed-width, cyclic data structures. The modulo operation, as implemented in many programming languages and calculators, is an application of modular arithmetic that is often used in this context.


          In chemistry, the last digit of the CAS registry number (a number which is unique for each chemical compound) is a check digit, which is calculated by taking the last digit of the first two parts of the CAS registry number times 1, the next digit times 2, the next digit times 3 etc., adding all these up and computing the sum modulo 10.


          In the visual arts, modular arithmetic can be used to create artistic patterns based on the multiplication and addition tables modulo n (see external link, below).


          In music, arithmetic modulo 12 is used in the consideration of the system of twelve-tone equal temperament, where octave and enharmonic equivalency occurs (that is, pitches in a 1∶2 or 2∶1 ratio are equivalent, and C- sharp is considered the same as D- flat).


          The method of casting out nines offers a quick check of decimal arithmetic computations performed by hand. It is based on modular arithmetic modulo 9, and specifically on the crucial property that 10  1 (mod 9).


          More generally, modular arithmetic also has application in disciplines such as law (see e.g., apportionment), economics, (see e.g., game theory) and other areas of the social sciences, where proportional division and allocation of resources plays a central part of the analysis.


          Some neurologists (see e.g., Oliver Sacks) theorize that so-called autistic savants utilize an "innate" modular arithmetic to compute such complex problems as what day of the week a distant date will fall on.


          


          Computational complexity


          Since modular arithmetic has such a wide range of applications, it is important to know how hard it is to solve a system of congruences. A linear system of congruences can be solved in polynomial time with a form of Gaussian elimination, for details see the linear congruence theorem.


          Solving a system of non-linear modular arithmetic equations is NP-complete. For details, see for example M. R. Garey, D. S. Johnson: Computers and Intractability, a Guide to the Theory of NP-Completeness, W. H. Freeman 1979.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Modular_arithmetic"
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              	Mogadishu

              مقديشو ("the Palace of Shah")
            


            
              	
                
                  [image: Mogadishu Skyline, July 2007]
                
Mogadishu Skyline, July 2007
              
            


            
              	Nickname(s): Xamar
            


            
              	
                
                  [image: Mogadishu's location in Somalia]
                
Mogadishu's location in Somalia
              
            


            
              	Coordinates:
            


            
              	Country

              	Somalia
            


            
              	Region

              	Banadir
            


            
              	Government
            


            
              	-Mayor

              	Mohamed Omar Habeb Dhere
            


            
              	-Police chief

              	Abdi Hasan Awale Qeybdiid
            


            
              	Population (2006)
            


            
              	-Total

              	1,700,000
            


            
              	Time zone

              	EAT ( UTC+2)
            


            
              	-Summer( DST)

              	EAT ( UTC+3)
            

          


          Mogadishu [mogaˈdɪʃu] ( Somali: Muqdisho, popularly Xamar; Arabic: مقديشو Maqadīshū; Italian: Mogadiscio) is the largest city in Somalia and the nation's capital.


          Located in the coastal Benadir region on the Indian Ocean, the city has served as an important regional port for centuries.


          With the collapse of the central government in 1991, Mogadishu has been the stage for 17 years of fighting between rival militias. Years of civil unrest and uncontrolled insurgencies have transformed Mogadishu into one of the most dangerous and lawless cities in the world. Estimates of the city's current population vary greatly, with figures ranging from 1.5 million to 3 million.


          


          History


          
            [image: Aerial view of a residential area of Mogadishu, with a U.S. Marine Corps helicopter in the foreground, December 1992.]

            
              Aerial view of a residential area of Mogadishu, with a U.S. Marine Corps helicopter in the foreground, December 1992.
            

          


          Trade connected Somalis in the Mogadishu area to other communities along the Indian coast as early as the 1st century according to the Periplus of the Erythraean Sea. With Muslim traders from the Arabian Peninsula arriving circa 900 AD, Mogadishu was well-suited to become a regional centre for commerce. The northernmost of the East African city-states, Mogadishu prospered through trade with the interior, which spread Islam throughout Somalia. The Portuguese visited the city but never took it. In 1871 Barghash bin Said, the sultan of Zanzibar, occupied the city.


          In 1892, Ali bin Said leased the city to Italy. Italy purchased the city in 1905 and made Mogadishu the capital of Italian Somaliland. The surrounding territory came under Italian control in 1936 after heavy resistance. In World War II British forces from Kenya captured Mogadishu on February 26, 1941. The British ruled until the Italian Trust Administration of Somalia (AFIS), established by the United Nations, began on 1 April 1950 to administer the former Somali colony as a protectorate to prepare it for independence. Somalia became independent on 1 July 1960 with Mogadishu as its capital.


          Rebel forces entered and took the city in 1990, forcing President Mohamed Siad Barre to resign and flee in January 1991 to Lagos, Nigeria. One faction proclaimed Ali Mahdi Muhammad president, another Mohamed Farrah Aidid. A contingent of United States Marines landed near Mogadishu on December 9, 1992 to spearhead the United Nations peacekeeping forces during Operation Restore Hope.


          Mogadishu was scene of bitter warfare and devastation caused by fighting between Ethiopian troops, which invaded Somalia to support a fragile government, and Islamist guerrillas. Fighting escalated in MarchApril 2007, November 2007 and April 2008 with hundreds of civilian casualties.


          Mogadishu is the hometown of the Abgaal, a Somali clan.


          


          Geography


          
            
              	Climate chart for Mogadishu
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          Mogadishu is located at . The Shebelle River (Webiga Shabelle) rises in central Ethiopia and comes within 30kilometers (19mi) of the Indian Ocean near Mogadishu before turning southwestward. Usually dry during February and March, the river provides water essential for the cultivation of sugarcane, cotton, and bananas.


          Features of the city include the Hamarwein Old Town, the Bakaara Market, and the former resort of Gezira Beach. The sandy beaches of Mogadishu are reported, by the few Western travelers, to be among the most beautiful in the world, with easy access to vibrant coral reefs.


          Mogadishu is located in the Country of the Abgaal, a Hawiye subclan [ref]


          


          Economy


          Mogadishu serves as a commercial and financial centre. The economy has recovered somewhat from the civil unrest although the Somali Civil War still presents many problems. The effective absence of government yields free trade without taxes or regulatory expenditures, making business relatively inexpensive. Businesses have hired armed militias to provide security against gunmen, leading to a gradual reduction in street violence. However, because of the absence of federal authorities, extremely high levels of crime including frequent murders and occasional bombings are still rampant in the city.


          Principal industries include food and beverage processing and textiles, especially cotton ginning. The main market offers a variety of goods from food to electronic gadgets.


          Telcom a telecommunications network operator in Somalia has its headquarters in the city.


          


          Transportation


          
            [image: Aerial view of the Port of Mogadishu in 1992. Three cargo ships, large, medium and small sized vessels are moored to the docks. A tugboat is heading out of the port.]

            
              Aerial view of the Port of Mogadishu in 1992. Three cargo ships, large, medium and small sized vessels are moored to the docks. A tugboat is heading out of the port.
            

          


          


          Road


          Roads leading out of Mogadishu connect the city to many other Somali locales and to Ethiopia and Kenya.


          


          Air


          Private airlines service Mogadishu at various airports within and around the city. The intense fighting largely destroyed the old Aden Adde International Airport, which briefly reopened before the War in Somalia (2006-present). As of 2007, K50 Airport serves Mogadishu.


          


          Sea


          Mogadishu leads Somalia in port traffic and still serves as a major seaport. International traders actively benefit from its de facto duty-free status. However, piracy is widespread around Somalia's coastal areas, making sea transport risky.


          


          Government


          
            Image:Simad.jpg

            
              Somali Institute of Management and Administration (SIMAD), 2006.
            

          


          Mogadishu has had no official government for many years now since the city was mostly controlled by various heavily-armed militias and factions. In recent years, however, the Transitional Federal Government, with the help of foreign troops, appears to have finally amassed the necessary military wherewithal to engage the militias and reestablish the rule of law.


          


          Education


          The Mogadishu University is a non-governmental university that is governed by the Board of Trustees and the University Council. The Somalia National University has been closed indefinitely due to extensive damage. Benadir University was started in 2002 with the intention of training doctors but has expanded into other fields. Somali Institute of Management and Administration Development (SIMAD) has given the priority to the areas of business administration, information technology and accountancy due to human capital shortage in the country's private sector management.


          


          Sport


          The city is home to the Mogadiscio Stadium, which plays host to the Somalia Cup and to football (soccer) teams from the Somalia League.


          


          Notable Mogadishans


          
            [image: Born in Modagishu, supermodel Iman was the first Somali woman to appear on the cover of Vogue in 1979 and to sign a cosmetics contract.]

            
              Born in Modagishu, supermodel Iman was the first Somali woman to appear on the cover of Vogue in 1979 and to sign a cosmetics contract.
            

          


          
            	Iman, Model


            	K'naan, Artist


            	Fatima Siad, Model
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              	Mohandas Karamchand Gandhi
            


            
              	
                [image: ]


                
                  Mohandas Karamchand Gandhi, pictured in 1931
                

              
            


            
              	Born

              	2 October 1869

              Porbandar, Kathiawar Agency, British India
            


            
              	Died

              	30 January 1948 (aged 78)

              New Delhi, Union of India
            


            
              	Causeof death

              	Assassination
            


            
              	Nationality

              	Indian
            


            
              	Othernames

              	Mahatma Gandhi
            


            
              	Education

              	University College London
            


            
              	Knownfor

              	Indian Independence Movement
            


            
              	Politicalparty

              	Indian National Congress
            


            
              	Religious beliefs

              	Hinduism
            


            
              	Spouse(s)

              	Kasturba Gandhi
            


            
              	Children

              	Harilal

              Manilal

              Ramdas

              Devdas
            


            
              	
                Signature

                [image: ]

              
            

          


          Mohandas Karamchand Gandhi ( Gujarati: મોહનદાસ કરમચંદ ગાંધી, IPA: [moɦən̪d̪s kəɾəmʧən̪d̪ gn̪d̪ʱi]) ( 2 October 1869 30 January 1948) was a major political and spiritual leader of India and the Indian independence movement. He was the pioneer of Satyagraharesistance to tyranny through mass civil disobedience, firmly founded upon ahimsa or total non-violencewhich led India to independence and inspired movements for civil rights and freedom across the world. He is commonly known around the world as Mahatma Gandhi (Sanskrit: महात्मा mahātmā or "Great Soul", an honorific first applied to him by Rabindranath Tagore) and in India also as Bapu ( Gujarati: બાપુ bāpu or "Father"). He is officially honoured in India as the Father of the Nation; his birthday, 2 October, is commemorated there as Gandhi Jayanti, a national holiday, and world-wide as the International Day of Non-Violence.


          Gandhi first employed non-violent civil disobedience as an expatriate lawyer in South Africa, in the resident Indian community's struggle for civil rights. After his return to India in 1915, he set about organising peasants, farmers, and urban labourers in protesting excessive land-tax and discrimination. Assuming leadership of the Indian National Congress in 1921, Gandhi led nationwide campaigns for easing poverty, for expanding women's rights, for building religious and ethnic amity, for ending untouchability, for increasing economic self-reliance, but above all for achieving Swarajthe independence of India from foreign domination. Gandhi famously led Indians in protesting the British-imposed salt tax with the 400km (249mi) Dandi Salt March in 1930, and later in calling for the British to Quit India in 1942. He was imprisoned for many years, on numerous occasions, in both South Africa and India.


          Gandhi practiced non-violence and truth in all situations, and advocated that others do the same. He lived modestly in a self-sufficient residential community and wore the traditional Indian dhoti and shawl, woven with yarn he had hand spun on a charkha. He ate simple vegetarian food, and also undertook long fasts as means of both self-purification and social protest.


          


          Early life


          
            [image: A young Gandhi c. 1886.]

            
              A young Gandhi c. 1886.
            

          


          Mohandas Karamchand Gandhi was born in Porbander, a coastal town in present-day Gujarat, Western India, on October 2, 1869. His father, Karamchand Gandhi, who belonged to the Hindu Modh community, was the diwan (Prime Minister) of the eponymous Porbander state, a small princely state in the Kathiawar Agency of British India. His mother, Putlibai, who came from the Hindu Pranami Vaishnava community, was Karamchand's fourth wife, the first three wives having apparently died in childbirth. Growing up with a devout mother and the Jain traditions of the region, the young Mohandas absorbed early the influences that would play an important role in his adult life; these included compassion to sentient beings, vegetarianism, fasting for self-purification, and mutual tolerance between individuals of different creeds.


          In May 1883, the 13-year old Mohandas was married to 14-year old Kasturbai Makhanji (her first name was usually shortened to "Kasturba," and affectionately to "Ba") in an arranged child marriage, as was the custom in the region. However, as was also the custom of the region, the adolescent bride was to spend much time at her parents' house, and away from her husband. In 1885, when Gandhi was 15, the couple's first child was born, but survived only a few days; earlier that year, Gandhi's father, Karamchand Gandhi, had passed away. Mohandas and Kasturbai were to have four more children, all sons: Harilal, born in 1888; Manilal, born in 1892; Ramdas, born in 1897; and Devdas, born in 1900. At both his middle school in Porbandar and high school in Rajkot, Gandhi remained an average student academically. He passed the matriculation exam for Samaldas College at Bhavnagar, Gujarat, with some difficulty, and while there, was unhappy, in part, because his family wanted him to become a barrister.


          
            [image: Gandhi and his wife Kasturba (1902)]
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          On 4 September 1888, less than a month shy of his nineteenth birthday, Gandhi traveled to London, England, to study law at University College London and to train as a barrister. His time in London, the Imperial capital, was influenced by a vow he had made to his mother in the presence of the Jain monk Becharji, upon leaving India, to observe the Hindu precepts of abstinence from meat, alcohol, and promiscuity. Although Gandhi experimented with adopting "English" customstaking dancing lessons for examplehe could not stomach his landlady's mutton and cabbage. She pointed him towards one of London's few vegetarian restaurants. Rather than simply go along with his mother's wishes, he read about, and intellectually embraced vegetarianism. He joined the Vegetarian Society, was elected to its executive committee, and founded a local chapter. He later credited this with giving him valuable experience in organizing institutions. Some of the vegetarians he met were members of the Theosophical Society, which had been founded in 1875 to further universal brotherhood, and which was devoted to the study of Buddhist and Hindu literature. They encouraged Gandhi to read the Bhagavad Gita. Not having shown a particular interest in religion before, he read works of and about Hinduism, Christianity, Buddhism, Islam and other religions. He returned to India after being called to the bar of England and Wales by Inner Temple, but had limited success establishing a law practice in Bombay. Later, after applying and being turned down for a part-time job as a high school teacher, he ended up returning to Rajkot to make a modest living drafting petitions for litigants, but was forced to close down that business as well when he ran afoul of a British officer. In his autobiography, he describes this incident as a kind of unsuccessful lobbying attempt on behalf of his older brother. It was in this climate that (in 1893) he accepted a year-long contract from an Indian firm to a post in Natal, South Africa, then part of the British Empire.


          


          Civil rights movement in South Africa (18931914)
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          In South Africa, Gandhi faced discrimination directed at Indians. Initially, he was thrown off a train at Pietermaritzburg, after refusing to move from the first class to a third class coach while holding a valid first class ticket. Traveling further on by stagecoach, he was beaten by a driver for refusing to travel on the foot board to make room for a European passenger. He suffered other hardships on the journey as well, including being barred from many hotels. In another of many similar events, the magistrate of a Durban court ordered him to remove his turban, which Gandhi refused. These incidents have been acknowledged as a turning point in his life, serving as an awakening to contemporary social injustice and helping to explain his subsequent social activism. It was through witnessing firsthand the racism, prejudice and injustice against Indians in South Africa that Gandhi started to question his people's status within the British Empire, and his own place in society.


          Gandhi extended his original period of stay in South Africa to assist Indians in opposing a bill to deny them the right to vote. Though unable to halt the bill's passage, his campaign was successful in drawing attention to the grievances of Indians in South Africa. He founded the Natal Indian Congress in 1894, and through this organization, he molded the Indian community of South Africa into a homogeneous political force. In January 1897, when Gandhi returned from a brief trip to India, a white mob attacked and tried to lynch him. In an early indication of the personal values that would shape his later campaigns, he refused to press charges against any member of the mob, stating it was one of his principles not to seek redress for a personal wrong in a court of law.


          In 1906, the Transvaal government promulgated a new Act compelling registration of the colony's Indian population. At a mass protest meeting held in Johannesburg on September 11 that year, Gandhi adopted his still evolving methodology of satyagraha (devotion to the truth), or non-violent protest, for the first time, calling on his fellow Indians to defy the new law and suffer the punishments for doing so, rather than resist through violent means. This plan was adopted, leading to a seven-year struggle in which thousands of Indians were jailed (including Gandhi), flogged, or even shot, for striking, refusing to register, burning their registration cards, or engaging in other forms of non-violent resistance. While the government was successful in repressing the Indian protesters, the public outcry stemming from the harsh methods employed by the South African government in the face of peaceful Indian protesters finally forced South African General Jan Christiaan Smuts to negotiate a compromise with Gandhi. Gandhi's ideas took shape and the concept of Satyagraha matured during this struggle.


          


          Role in Zulu War of 1906


          In 1906, after the British introduced a new poll-tax, Zulus in South Africa killed two British officers. The British declared a war against the Zulus, in retaliation. Gandhi actively encouraged the British to recruit Indians. He argued that Indians should support the war efforts in order to legitimize their claims to full citizenship. The British, however, refused to offer Indians positions of rank in their military. However, they accepted Gandhi's offer to let a detachment of Indians volunteer as a stretcher bearer corps to treat wounded British soldiers. This corps was commanded by Gandhi. On July 21, 1906, Gandhi wrote in Indian Opinion: "The corps had been formed at the instance of the Natal Government by way of experiment, in connection with the operations against the Natives consists of twenty three Indians". Gandhi urged the Indian population in South Africa to join the war through his columns in Indian Opinion: If the Government only realized what reserve force is being wasted, they would make use of it and give Indians the opportunity of a thorough training for actual warfare.


          In Gandhi's opinion, the Draft Ordinance of 1906 brought the status of Indians below the level of Natives. He therefore urged Indians to resist the Ordinance along the lines of Satyagraha, by taking the example of " Kaffirs". In his words, "Even the half-castes and kaffirs, who are less advanced than we, have resisted the government. The pass law applies to them as well, but they do not take out passes."


          


          Struggle for Indian Independence (19161945)


          In 1915, Gandhi returned from South Africa to live in India. He spoke at the conventions of the Indian National Congress, but was primarily introduced to Indian issues, politics and the Indian people by Gopal Krishna Gokhale, a respected leader of the Congress Party at the time.


          


          Champaran and Kheda
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          Gandhi's first major achievements came in 1918 with the Champaran agitation and Kheda Satyagraha, although in the latter it was indigo and other cash crops instead of the food crops necessary for their survival. Suppressed by the militias of the landlords (mostly British), they were given measly compensation, leaving them mired in extreme poverty. The villages were kept extremely dirty and unhygienic; and alcoholism, untouchability and purdah were rampant. Now in the throes of a devastating famine, the British levied an oppressive tax which they insisted on increasing. The situation was desperate. In Kheda in Gujarat, the problem was the same. Gandhi established an ashram there, organizing scores of his veteran supporters and fresh volunteers from the region. He organized a detailed study and survey of the villages, accounting for the atrocities and terrible episodes of suffering, including the general state of degenerate living. Building on the confidence of villagers, he began leading the clean-up of villages, building of schools and hospitals and encouraging the village leadership to undo and condemn many social evils, as accounted above.


          But his main impact came when he was arrested by police on the charge of creating unrest and was ordered to leave the province. Hundreds of thousands of people protested and rallied outside the jail, police stations and courts demanding his release, which the court reluctantly granted. Gandhi led organized protests and strikes against the landlords, who with the guidance of the British government, signed an agreement granting the poor farmers of the region more compensation and control over farming, and cancellation of revenue hikes and its collection until the famine ended. It was during this agitation, that Gandhi was addressed by the people as Bapu (Father) and Mahatma (Great Soul). In Kheda, Sardar Patel represented the farmers in negotiations with the British, who suspended revenue collection and released all the prisoners. As a result, Gandhi's fame spread all over the nation.


          


          Non-cooperation


          Gandhi employed non-cooperation, non-violence and peaceful resistance as his "weapons" in the struggle against British. In Punjab, the Jallianwala Bagh massacre of civilians by British troops (also known as the Amritsar Massacre) caused deep trauma to the nation, leading to increased public anger and acts of violence. Gandhi criticized both the actions of the British Raj and the retaliatory violence of Indians. He authored the resolution offering condolences to British civilian victims and condemning the riots, which after initial opposition in the party, was accepted following Gandhi's emotional speech advocating his principle that all violence was evil and could not be justified. But it was after the massacre and subsequent violence that Gandhi's mind focused upon obtaining complete self-government and control of all Indian government institutions, maturing soon into Swaraj or complete individual, spiritual, political independence.
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          In December 1921, Gandhi was invested with executive authority on behalf of the Indian National Congress. Under his leadership, the Congress was reorganized with a new constitution, with the goal of Swaraj. Membership in the party was opened to anyone prepared to pay a token fee. A hierarchy of committees was set up to improve discipline, transforming the party from an elite organization to one of mass national appeal. Gandhi expanded his non-violence platform to include the swadeshi policy the boycott of foreign-made goods, especially British goods. Linked to this was his advocacy that khadi (homespun cloth) be worn by all Indians instead of British-made textiles. Gandhi exhorted Indian men and women, rich or poor, to spend time each day spinning khadi in support of the independence movement. This was a strategy to inculcate discipline and dedication to weed out the unwilling and ambitious, and to include women in the movement at a time when many thought that such activities were not respectable activities for women. In addition to boycotting British products, Gandhi urged the people to boycott British educational institutions and law courts, to resign from government employment, and to forsake British titles and honours.


          "Non-cooperation" enjoyed wide-spread appeal and success, increasing excitement and participation from all strata of Indian society. Yet, just as the movement reached its apex, it ended abruptly as a result of a violent clash in the town of Chauri Chaura, Uttar Pradesh, in February 1922. Fearing that the movement was about to take a turn towards violence, and convinced that this would be the undoing of all his work, Gandhi called off the campaign of mass civil disobedience. Gandhi was arrested on March 10, 1922, tried for sedition, and sentenced to six years imprisonment. Beginning on March 18, 1922, he only served about two years of the sentence, being released in February 1924 after an operation for appendicitis.


          Without Gandhi's uniting personality, the Indian National Congress began to splinter during his years in prison, splitting into two factions, one led by Chitta Ranjan Das and Motilal Nehru favouring party participation in the legislatures, and the other led by Chakravarti Rajagopalachari and Sardar Vallabhbhai Patel, opposing this move. Furthermore, cooperation among Hindus and Muslims, which had been strong at the height of the non-violence campaign, was breaking down. Gandhi attempted to bridge these differences through many means, including a three-week fast in the autumn of 1924, but with limited success.


          


          Swaraj and the Salt Satyagraha (Salt March)
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          Gandhi stayed out of active politics and as such limelight for most of the 1920s, preferring to resolve the wedge between the Swaraj Party and the Indian National Congress, and expanding initiatives against untouchability, alcoholism, ignorance and poverty. He returned to the fore in 1928. The year before, the British government had appointed a new constitutional reform commission under Sir John Simon, which did not include any Indian as its member. The result was a boycott of the commission by Indian political parties. Gandhi pushed through a resolution at the Calcutta Congress in December 1928 calling on the British government to grant India dominion status or face a new campaign of non-cooperation with complete independence for the country as its goal. Gandhi had not only moderated the views of younger men like Subhas Chandra Bose and Jawaharlal Nehru, who sought a demand for immediate independence, but also reduced his own call to a one year wait, instead of two. The British did not respond. On 31 December 1929, the flag of India was unfurled in Lahore. 26 January 1930 was celebrated by the Indian National Congress, meeting in Lahore, as India's Independence Day. This day was commemorated by almost every other Indian organization. Gandhi then launched a new satyagraha against the tax on salt in March 1930, highlighted by the famous Salt March to Dandi from March 12 to April 6, marching 400 kilometres (248 miles) from Ahmedabad to Dandi, Gujarat to make salt himself. Thousands of Indians joined him on this march to the sea. This campaign was one of his most successful at upsetting British hold on India; Britain responded by imprisoning over 60,000 people.
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          The government, represented by Lord Edward Irwin, decided to negotiate with Gandhi. The GandhiIrwin Pact was signed in March 1931. The British Government agreed to set all political prisoners free in return for the suspension of the civil disobedience movement. As a result of the pact, Gandhi was also invited to attend the Round Table Conference in London as the sole representative of the Indian National Congress. The conference was a disappointment to Gandhi and the nationalists, as it focused on the Indian princes and Indian minorities rather than the transfer of power. Furthermore, Lord Irwin's successor, Lord Willingdon, embarked on a new campaign of controlling and subduing the movement of the nationalists. Gandhi was again arrested, and the government attempted to negate his influence by completely isolating him from his followers. However, this tactic was not successful. In 1932, through the campaigning of the Dalit leader B. R. Ambedkar, the government granted untouchables separate electorates under the new constitution. In protest, Gandhi embarked on a six-day fast in September 1932, successfully forcing the government to adopt a more equitable arrangement via negotiations mediated by the Dalit cricketer turned political leader Palwankar Baloo. This was the start of a new campaign by Gandhi to improve the lives of the untouchables, whom he named Harijans, the children of God. On 8 May 1933 Gandhi began a 21-day fast of self-purification to help the Harijan movement. This new campaign was not universally embraced within the Dalit community, however, as prominent leader B. R. Ambedkar condemned Gandhi's use of the term Harijans as saying that Dalits were socially immature, and that privileged caste Indians played a paternalistic role. Ambedkar and his allies also felt Gandhi was undermining Dalit political rights. Gandhi, although born into the Vaishya caste, insisted that he was able to speak on behalf of Dalits, despite the availability of Dalit activists such as Ambedkar.


          In the summer of 1934, three unsuccessful attempts were made on his life.


          When the Congress Party chose to contest elections and accept power under the Federation scheme, Gandhi decided to resign from party membership. He did not disagree with the party's move, but felt that if he resigned, his popularity with Indians would cease to stifle the party's membership, that actually varied from communists, socialists, trade unionists, students, religious conservatives, to those with pro-business convictions and that these various voices would get a chance to make themselves heard. Gandhi also did not want to prove a target for Raj propaganda by leading a party that had temporarily accepted political accommodation with the Raj.


          Gandhi returned to the head in 1936, with the Nehru presidency and the Lucknow session of the Congress. Although Gandhi desired a total focus on the task of winning independence and not speculation about India's future, he did not restrain the Congress from adopting socialism as its goal. Gandhi had a clash with Subhas Bose, who had been elected to the presidency in 1938. Gandhi's main points of contention with Bose were his lack of commitment to democracy, and lack of faith in non-violence. Bose won his second term despite Gandhi's criticism, but left the Congress when the All-India leaders resigned en masse in protest against his abandonment of the principles introduced by Gandhi.


          


          World War II and Quit India
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          World War II broke out in 1939 when Nazi Germany invaded Poland. Initially, Gandhi had favored offering "non-violent moral support" to the British effort, but other Congressional leaders were offended by the unilateral inclusion of India into the war, without consultation of the people's representatives. All Congressmen elected to resign from office en masse. After lengthy deliberations, Gandhi declared that India could not be party to a war ostensibly being fought for democratic freedom, while that freedom was denied to India itself. As the war progressed, Gandhi intensified his demand for independence, drafting a resolution calling for the British to Quit India. This was Gandhi's and the Congress Party's most definitive revolt aimed at securing the British exit from Indian shores.
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          Gandhi was criticized by some Congress party members and other Indian political groups, both pro-British and anti-British. Some felt that opposing Britain in its life or death struggle was immoral, and others felt that Gandhi wasn't doing enough. Quit India became the most forceful movement in the history of the struggle, with mass arrests and violence on an unprecedented scale. Thousands of freedom fighters were killed or injured by police gunfire, and hundreds of thousands were arrested. Gandhi and his supporters made it clear they would not support the war effort unless India were granted immediate independence. He even clarified that this time the movement would not be stopped if individual acts of violence were committed, saying that the "ordered anarchy" around him was "worse than real anarchy." He called on all Congressmen and Indians to maintain discipline via ahimsa, and Karo Ya Maro ("Do or Die") in the cause of ultimate freedom.
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          Gandhi and the entire Congress Working Committee were arrested in Bombay by the British on August 9, 1942. Gandhi was held for two years in the Aga Khan Palace in Pune. It was here that Gandhi suffered two terrible blows in his personal life. His 50-year old secretary Mahadev Desai died of a heart attack 6 days later and his wife Kasturba died after 18 months imprisonment in February 22, 1944; six weeks later Gandhi suffered a severe malaria attack. He was released before the end of the war on 6 May 1944 because of his failing health and necessary surgery; the Raj did not want him to die in prison and enrage the nation. Although the Quit India movement had moderate success in its objective, the ruthless suppression of the movement brought order to India by the end of 1943. At the end of the war, the British gave clear indications that power would be transferred to Indian hands. At this point Gandhi called off the struggle, and around 100,000 political prisoners were released, including the Congress's leadership.


          


          Freedom and partition of India


          Gandhi advised the Congress to reject the proposals the British Cabinet Mission offered in 1946, as he was deeply suspicious of the grouping proposed for Muslim-majority statesGandhi viewed this as a precursor to partition. However, this became one of the few times the Congress broke from Gandhi's advice (though not his leadership), as Nehru and Patel knew that if the Congress did not approve the plan, the control of government would pass to the Muslim League. Between 1946 and 1948, over 5,000 people were killed in violence. Gandhi was vehemently opposed to any plan that partitioned India into two separate countries. An overwhelming majority of Muslims living in India, side by side with Hindus and Sikhs, were in favour of Partition. Additionally Muhammad Ali Jinnah, the leader of the Muslim League, commanded widespread support in West Punjab, Sindh, North-West Frontier Province and East Bengal. The partition plan was approved by the Congress leadership as the only way to prevent a wide-scale Hindu-Muslim civil war. Congress leaders knew that Gandhi would viscerally oppose partition, and it was impossible for the Congress to go ahead without his agreement, for Gandhi's support in the party and throughout India was strong. Gandhi's closest colleagues had accepted partition as the best way out, and Sardar Patel endeavoured to convince Gandhi that it was the only way to avoid civil war. A devastated Gandhi gave his assent.


          He conducted extensive dialogue with Muslim and Hindu community leaders, working to cool passions in northern India, as well as in Bengal. Despite the Indo-Pakistani War of 1947, he was troubled when the Government decided to deny Pakistan the Rs. 55 crores due as per agreements made by the Partition Council. Leaders like Sardar Patel feared that Pakistan would use the money to bankroll the war against India. Gandhi was also devastated when demands resurged for all Muslims to be deported to Pakistan, and when Muslim and Hindu leaders expressed frustration and an inability to come to terms with one another. He launched his last fast-unto-death in Delhi, asking that all communal violence be ended once and for all, and that the payment of Rs. 55 crores be made to Pakistan. Gandhi feared that instability and insecurity in Pakistan would increase their anger against India, and violence would spread across the borders. He further feared that Hindus and Muslims would renew their enmity and precipitate into an open civil war. After emotional debates with his life-long colleagues, Gandhi refused to budge, and the Government rescinded its policy and made the payment to Pakistan. Hindu, Muslim and Sikh community leaders, including the Rashtriya Swayamsevak Sangh and Hindu Mahasabha assured him that they would renounce violence and call for peace. Gandhi thus broke his fast by sipping orange juice.


          


          Assassination
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          On January 30, 1948, Gandhi was shot and killed while having his nightly public walk on the grounds of the Birla Bhavan ( Birla House) in New Delhi. The assassin, Nathuram Godse, was a Hindu radical with links to the extremist Hindu Mahasabha, who held Gandhi responsible for weakening India by insisting upon a payment to Pakistan. Godse and his co-conspirator Narayan Apte were later tried and convicted; they were executed on 15 November 1949. Gandhi's memorial (or Samādhi) at Rāj Ghāt, New Delhi, bears the epigraph "Hē Ram", ( Devanagari: हे! राम or, He Rām), which may be translated as "Oh God". These are widely believed to be Gandhi's last words after he was shot, though the veracity of this statement has been disputed. Jawaharlal Nehru addressed the nation through radio:


          
            
              	

              	Friends and comrades, the light has gone out of our lives, and there is darkness everywhere, and I do not quite know what to tell you or how to say it. Our beloved leader, Bapu as we called him, the father of the nation, is no more. Perhaps I am wrong to say that; nevertheless, we will not see him again, as we have seen him for these many years, we will not run to him for advice or seek solace from him, and that is a terrible blow, not only for me, but for millions and millions in this country.

              	
            

          


          Gandhi's ashes were poured into urns which were sent across India for memorial services. Most were immersed at the Sangam at Allahabad on 12 February 1948 but some were secreted away. In 1997, Tushar Gandhi immersed the contents of one urn, found in a bank vault and reclaimed through the courts, at the Sangam at Allahabad. On 30 January 2008 the contents of another urn were immersed at Girgaum Chowpatty by the family after a Dubai-based businessman had sent it to a Mumbai museum. Another urn has ended up in a palace of the Aga Khan in Pune (where he had been imprisoned from 1942 to 1944) and another in the Self-Realization Fellowship Lake Shrine in Los Angeles. The family is aware that these enshrined ashes could be misused for political purposes but does not want to have them removed because it would entail breaking the shrines.


          


          Gandhi's principles


          


          Truth


          Gandhi dedicated his life to the wider purpose of discovering truth, or Satya. He tried to achieve this by learning from his own mistakes and conducting experiments on himself. He called his autobiography The Story of My Experiments with Truth.


          Gandhi stated that the most important battle to fight was overcoming his own demons, fears, and insecurities. Gandhi summarized his beliefs first when he said "God is Truth". He would later change this statement to "Truth is God". Thus, Satya (Truth) in Gandhi's philosophy is "God".


          


          Nonviolence


          Although Mahatama Gandhi was in no way the originator of the principle of non-violence, he was the first to apply it in the political field on a huge scale. The concept of nonviolence ( ahimsa) and nonresistance has a long history in Indian religious thought and has had many revivals in Hindu, Buddhist, Jain, Jewish and Christian contexts. Gandhi explains his philosophy and way of life in his autobiography The Story of My Experiments with Truth. He was quoted as saying:


          
            "When I despair, I remember that all through history the way of truth and love has always won. There have been tyrants and murderers and for a time they seem invincible, but in the end, they always fall think of it, always."

          


          
            "What difference does it make to the dead, the orphans, and the homeless, whether the mad destruction is wrought under the name of totalitarianism or the holy name of liberty and democracy?"

          


          
            "An eye for an eye makes the whole world blind."

          


          
            "There are many causes that I am prepared to die for but no causes that I am prepared to kill for."

          


          In applying these principles, Gandhi did not balk from taking them to their most logical extremes in envisioning a world where even government, police and armies were nonviolent. The quotations below are from the book "For Pacifists."


          
            The science of war leads one to dictatorship, pure and simple. The science of non-violence alone can lead one to pure democracy...Power based on love is thousand times more effective and permanent than power derived from fear of punishment....It is a blasphemy to say non-violence can be practiced only by individuals and never by nations which are composed of individuals...The nearest approach to purest anarchy would be a democracy based on non-violence...A society organized and run on the basis of complete non-violence would be the purest anarchy

          


          
            I have conceded that even in a non-violent state a police force may be necessary...Police ranks will be composed of believers in non-violence. The people will instinctively render them every help and through mutual cooperation they will easily deal with the ever decreasing disturbances...Violent quarrels between labor and capital and strikes will be few and far between in a non-violent state because the influence of the non-violent majority will be great as to respect the principle elements in society. Similarly, there will be no room for communal disturbances....

          


          
            A non-violent army acts unlike armed men, as well in times of peace as in times of disturbances. Theirs will be the duty of bringing warring communities together, carrying peace propaganda, engaging in activities that would bring and keep them in touch with every single person in their parish or division. Such an army should be ready to cope with any emergency, and in order to still the frenzy of mobs should risk their lives in numbers sufficient for that purpose. ...Satyagraha (truth-force) brigades can be organized in every village and every block of buildings in the cities. [If the non-violent society is attacked from without] there are two ways open to non-violence. To yield possession, but non-cooperate with the aggressor...prefer death to submission. The second way would be non-violent resistance by the people who have been trained in the non-violent way...The unexpected spectacle of endless rows upon rows of men and women simply dying rather than surrender to the will of an aggressor must ultimately melt him and his soldiery...A nation or group which has made non-violence its final policy cannot be subjected to slavery even by the atom bomb.... The level of non-violence in that nation, if that even happily comes to pass, will naturally have risen so high as to command universal respect.

          


          In accordance with these views, in 1940, when invasion of the British Isles by Nazi Germany looked imminent, Gandhi offered the following advice to the British people (Non-Violence in Peace and War):


          
            "I would like you to lay down the arms you have as being useless for saving you or humanity. You will invite Herr Hitler and Signor Mussolini to take what they want of the countries you call your possessions...If these gentlemen choose to occupy your homes, you will vacate them. If they do not give you free passage out, you will allow yourselves, man, woman, and child, to be slaughtered, but you will refuse to owe allegiance to them."

          


          In a post-war interview in 1946, he offered a view at an even further extreme:


          
            "The Jews should have offered themselves to the butcher's knife. They should have thrown themselves into the sea from cliffs."

          


          However, Gandhi was aware that this level of nonviolence required incredible faith and courage, which he realized not everyone possessed. He therefore advised that everyone need not keep to nonviolence, especially if it were used as a cover for cowardice:


          
            "Gandhi guarded against attracting to his satyagraha movement those who feared to take up arms or felt themselves incapable of resistance. 'I do believe,' he wrote, 'that where there is only a choice between cowardice and violence, I would advise violence.'"

          


          
            "At every meeting I repeated the warning that unless they felt that in non-violence they had come into possession of a force infinitely superior to the one they had and in the use of which they were adept, they should have nothing to do with non-violence and resume the arms they possessed before. It must never be said of the Khudai Khidmatgars that once so brave, they had become or been made cowards under Badshah Khan's influence. Their bravery consisted not in being good marksmen but in defying death and being ever ready to bare their breasts to the bullets."

          


          


          Vegetarianism


          As a young child, Gandhi experimented with meat-eating. This was due partially to his inherent curiosity as well as his rather persuasive peer and friend Sheikh Mehtab. The idea of vegetarianism is deeply ingrained in Hindu and Jain traditions in India, and, in his native land of Gujarat, most Hindus were vegetarian and so are all Jains. The Gandhi family was no exception. Before leaving for his studies in London, Gandhi made a promise to his mother, Putlibai and his uncle, Becharji Swami that he would abstain from eating meat, taking alcohol, and engaging in promiscuity. He held fast to his promise and gained more than a diet: he gained a basis for his life-long philosophies. As Gandhi grew into adulthood, he became a strict vegetarian. He wrote the book The Moral Basis of Vegetarianism and several articles on the subject, some of which were published in the London Vegetarian Society's publication, The Vegetarian. Gandhi, himself, became inspired by many great minds during this period and befriended the chairman of the London Vegetarian Society, Dr. Josiah Oldfield.


          Having also read and admired the work of Henry Stephens Salt, the young Mohandas met and often corresponded with the vegetarian campaigner. Gandhi spent much time advocating vegetarianism during and after his time in London. To Gandhi, a vegetarian diet would not only satisfy the requirements of the body, it would also serve an economic purpose as meat was, and still is, generally more expensive than grains, vegetables, and fruits. Also, many Indians of the time struggled with low income, thus vegetarianism was seen not only as a spiritual practice but also a practical one. He abstained from eating for long periods, using fasting as a form of political protest. He refused to eat until his death or his demands were met. It was noted in his autobiography that vegetarianism was the beginning of his deep commitment to Brahmacharya; without total control of the palate, his success in Bramacharya would likely falter.


          Gandhi had been a frutarian, but started taking goat's milk on the advice of his doctor. He never took dairy products obtained from cows because of his view initially that milk is not the natural diet of man, disgust for cow blowing, and, specifically, because of a vow to his late mother.


          


          Brahmacharya


          When Gandhi was 16 his father became very ill. Being very devoted to his parents, he attended to his father at all times during his illness. However, one night, Gandhi's uncle came to relieve Gandhi for a while. He retired to his bedroom where carnal desires overcame him and he made love to his wife. Shortly afterward a servant came to report that Gandhi's father had just died. Gandhi felt tremendous guilt and never could forgive himself. He came to refer to this event as "double shame." The incident had significant influence in Gandhi becoming celibate at the age of 36, while still married.


          This decision was deeply influenced by the philosophy of Brahmacharyaspiritual and practical puritylargely associated with celibacy and asceticism. Gandhi saw brahmacharya as a means of becoming close with God and as a primary foundation for self realization. In his autobiography he tells of his battle against lustful urges and fits of jealousy with his childhood bride, Kasturba. He felt it his personal obligation to remain celibate so that he could learn to love, rather than lust. For Gandhi, brahmacharya meant "control of the senses in thought, word and deed."


          


          Experiments with Brahmacharya


          Towards the end of his life, it became known to public knowledge that Gandhi had been sharing his bed for a number of years with young women. He explained that he did this for bodily warmth at night and termed his actions as "nature cure". Later in his life he started experimenting with brahmacharya in order to test his self control. His letter to Birla in April, 1945 referring to women or girls who have been naked with me indicates that several women were part of his experiments. Sex became the most talked about subject matter by Gandhi after ahimsa (non-violence) and increasingly so in his later years. He devoted five full editorials in Harijan discussing the practice of brahmacharya.


          As part of these experiments, he initially slept with his women associates in the same room but at a distance. Afterwards he started to lie in the same bed with his women disciples and later took to sleeping naked alongside them . According to Gandhi active-celibacy meant perfect self control in the presence of opposite sex. Gandhi conducted his experiments with a number of women such as Abha, the sixteen year old wife of his grand-nephew Kanu Gandhi. Gandhi acknowledged that this experiment is very dangerous indeed, but thought that it was capable of yielding great results. His nineteen year old grand-niece, Manu Gandhi, too was part of his experiments. Gandhi had earlier written to her father, Jaisukhlal Gandhi, that Manu had started to share his bed so that he may "correct her sleeping posture". In Gandhis view experiment of sleeping naked with Manu in Noakhali would help him in contemplating upon Hindu-Muslim unity in India before partition and ease communal tensions. Gandhi saw himself as a mother to these women and would refer to Abha and Manu as my walking sticks.


          Gandhi called Sarladevi, a married woman with children and a devout follower, his spiritual wife. He later said that he had come close to having sexual relations with her. He had told a correspondent in march, 1945 that sleeping together came with my taking up of bramhacharya or even before that; he said he had experimented with his wife but that was not enough. Gandhi felt satisfied with his experiments and wrote to Manu that I have successfully practiced the eleven vows taken by me. This is the culmination of my striving for last thirty six years. In this yajna I got a glimpse of the ideal truth and purity for which I have been striving.


          Gandhi had to take criticism for his experiments by many of his followers and opponents. His stenographer, R.P. Parasuram, resigned when he saw Gandhi sleeping naked with Manu. Gandhi insisted that he never felt aroused while he slept beside her, or with Sushila or Abha. I am sorry Gandhi said to Parasuram, you are at liberty to leave me today. Nirmal Kumar Bose, another close associate of Gandhi, parted company with him in April, 1947 post Gandhis tour of Noakhali, where some sort of altercation had taken place between Gandhi and Sushila Nayar in his bedroom at midnight that caused Gandhi to slap his forehead. Bose had stated that the nature of his experiments in bramhacharya still remained unknown and unstated.


          N.K. Bose, who stayed close to Gandhi during his Noakhali tour, testified that there was no immorality on part of Gandhi. Moreover Gandhi tried to conquer the feeling of sex by consciously endeavouring to convert himself into a mother of those who were under his case, whether men or women. Dattatreya Balkrishna Kalelkar, a revolutionary turned disciple of Gandhi, used to say that Gandhis relationships with women were, from beginning to end, as pure as mothers milk.


          


          Simplicity
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          Gandhi earnestly believed that a person involved in social service should lead a simple life which he thought could lead to Brahmacharya. His simplicity began by renouncing the western lifestyle he was leading in South Africa. He called it "reducing himself to zero," which entailed giving up unnecessary expenditure, embracing a simple lifestyle and washing his own clothes. On one occasion he returned the gifts bestowed to him from the natals for his diligent service to the community.


          Gandhi spent one day of each week in silence. He believed that abstaining from speaking brought him inner peace. This influence was drawn from the Hindu principles of mauna (Sanskrit:मौनं silence) and shanti (Sanskrit:शांति peace). On such days he communicated with others by writing on paper. For three and a half years, from the age of 37, Gandhi refused to read newspapers, claiming that the tumultuous state of world affairs caused him more confusion than his own inner unrest.


          After reading John Ruskin's Unto This Last, he decided to change his lifestyle and create a commune called Phoenix Settlement.


          Upon returning to India from South Africa, where he had enjoyed a successful legal practice, he gave up wearing Western-style clothing, which he associated with wealth and success. He dressed to be accepted by the poorest person in India, advocating the use of homespun cloth (khadi). Gandhi and his followers adopted the practice of weaving their own clothes from thread they themselves spun, and encouraged others to do so. While Indian workers were often idle due to unemployment, they had often bought their clothing from industrial manufacturers owned by British interests. It was Gandhi's view that if Indians made their own clothes, it would deal an economic blow to the British establishment in India. Consequently, the spinning wheel was later incorporated into the flag of the Indian National Congress. He subsequently wore a dhoti for the rest of his life to express the simplicity of his life.


          


          Faith


          Gandhi was born a Hindu and practised Hinduism all his life, deriving most of his principles from Hinduism. As a common Hindu, he believed all religions to be equal, and rejected all efforts to convert him to a different faith. He was an avid theologian and read extensively about all major religions. He had the following to say about Hinduism:


          
            	"Hinduism as I know it entirely satisfies my soul, fills my whole being...When doubts haunt me, when disappointments stare me in the face, and when I see not one ray of light on the horizon, I turn to the Bhagavad Gita, and find a verse to comfort me; and I immediately begin to smile in the midst of overwhelming sorrow. My life has been full of tragedies and if they have not left any visible and indelible effect on me, I owe it to the teachings of the Bhagavad Gita."
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          Gandhi wrote a commentary on the Bhagavad Gita in Gujarati. The Gujarati manuscript was translated into English by Mahadev Desai, who provided an additional introduction and commentary. It was published with a Foreword by Gandhi in 1946.


          Gandhi believed that at the core of every religion was truth and love (compassion, nonviolence and the Golden Rule). He also questioned hypocrisy, malpractices and dogma in all religions and was a tireless social reformer. Some of his comments on various religions are:


          
            	"Thus if I could not accept Christianity either as a perfect, or the greatest religion, neither was I then convinced of Hinduism being such. Hindu defects were pressingly visible to me. If untouchability could be a part of Hinduism, it could but be a rotten part or an excrescence. I could not understand the raison d'etre of a multitude of sects and castes. What was the meaning of saying that the Vedas were the inspired Word of God? If they were inspired, why not also the Bible and the Koran? As Christian friends were endeavouring to convert me, so were Muslim friends. Abdullah Sheth had kept on inducing me to study Islam, and of course he had always something to say regarding its beauty." (source: his autobiography)

          


          
            	"As soon as we lose the moral basis, we cease to be religious. There is no such thing as religion over-riding morality. Man, for instance, cannot be untruthful, cruel or incontinent and claim to have God on his side."

          


          
            	"The sayings of Muhammad are a treasure of wisdom, not only for Muslims but for all of mankind."

          


          Later in his life when he was asked whether he was a Hindu, he replied:


          
            	"Yes I am. I am also a Christian, a Muslim, a Buddhist and a Jew."

          


          In spite of their deep reverence to each other, Gandhi and Rabindranath Tagore engaged in protracted debates more than once. These debates exemplify the philosophical differences between the two most famous Indians at the time. On 15 January 1934, an earthquake hit Bihar and caused extensive damage and loss of life. Gandhi maintained this was because of the sin committed by upper caste Hindus by not letting untouchables in their temples (Gandhi was committed to the cause of improving the fate of untouchables, referring to them as Harijans, people of Krishna). Tagore vehemently opposed Gandhi's stance, maintaining that an earthquake can only be caused by natural forces, not moral reasons, however repugnant the practice of untouchability may be.


          


          Writings


          Gandhi was a prolific writer. For decades he edited several newspapers including Harijan in Gujarati, Hindi and English; Indian Opinion while in South Africa and, Young India, in English, and Navajivan, a Gujarati monthly, on his return to India. Later Navajivan was also published in Hindi. In addition, he wrote letters almost every day to individuals and newspapers.


          Gandhi also wrote a few books including his autobiography, An Autobiography or My Experiments with Truth, Satyagraha in South Africa about his struggle there, Hind Swaraj or Indian Home Rule, a political pamphlet, and a paraphrase in Gujarati of John Ruskin's Unto This Last. This last essay can be considered his program on economics. He also wrote extensively on vegetarianism, diet and health, religion, social reforms, etc. Gandhi usually wrote in Gujarati, though he also revised the Hindi and English translations of his books.


          Gandhi's complete works were published by the Indian government under the name The Collected Works of Mahatma Gandhi in the 1960s. The writings comprise about 50,000 pages published in about a hundred volumes. In 2000, a revised edition of the complete works sparked a controversy, as Gandhian followers accused the government of incorporating changes for political purpose.


          


          Books on Gandhi


          Several biographers have undertaken the task of describing Gandhi's life. Among them, two works stand out: D. G. Tendulkar with his Mahatma. Life of Mohandas Karamchand Gandhi in eight volumes, and Pyarelal and Sushila Nayar with their Mahatma Gandhi in 10 volumes. Colonel G. B. Singh from US Army is said of have spent 20 years collecting Gandhi's original speeches and writings for his factual research book Gandhi: Behind the Mask of Divinity.


          


          Followers and influence


          
            
              	

              	Christ gave us the goals and Mahatma Gandhi the tactics.

              	
            


            
              	

              	
                
                   Martin Luther King Jr, 1955
                

              
            

          


          Gandhi influenced important leaders and political movements. Leaders of the civil rights movement in the United States, including Martin Luther King and James Lawson, drew from the writings of Gandhi in the development of their own theories about non-violence. Anti-apartheid activist and former President of South Africa, Nelson Mandela, was inspired by Gandhi. Others include Khan Abdul Ghaffar Khan, Steve Biko, and Aung San Suu Kyi.


          Gandhi's life and teachings inspired many who specifically referred to Gandhi as their mentor or who dedicated their lives to spreading Gandhi's ideas. In Europe, Romain Rolland was the first to discuss Gandhi in his 1924 book Mahatma Gandhi, and Brazilian anarchist and feminist Maria Lacerda de Moura wrote about Gandhi in her work on pacifism. In 1931, notable European physicist Albert Einstein exchanged written letters with Gandhi, and called him "a role model for the generations to come" in a later writing about him. Lanza del Vasto went to India in 1936 intending to live with Gandhi; he later returned to Europe to spread Gandhi's philosophy and founded the Community of the Ark in 1948 (modeled after Gandhi's ashrams). Madeleine Slade (known as "Mirabehn") was the daughter of a British admiral who spent much of her adult life in India as a devotee of Gandhi.


          In addition, the British musician John Lennon referred to Gandhi when discussing his views on non-violence. At the Cannes Lions International Advertising Festival in 2007, former U.S. Vice-President and environmentalist Al Gore spoke of Gandhi's influence on him.


          


          Legacy
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          Gandhi's birthday, 2 October, is a national holiday in India, Gandhi Jayanti. On 15 June 2007, it was announced that the "United Nations General Assembly" has "unanimously adopted" a resolution declaring 2 October as "the International Day of Non-Violence."


          The word Mahatma, while often mistaken for Gandhi's given name in the West, is taken from the Sanskrit words maha meaning Great and atma meaning Soul. Most sources, such as Dutta and Robinson's Rabindranath Tagore: An Anthology, state that Rabindranath Tagore first accorded the title of Mahatma to Gandhi. Other sources state that Nautamlal Bhagavanji Mehta accorded him this title on 21 January 1915. In his autobiography, Gandhi nevertheless explains that he never felt worthy of the honour. According to the manpatra, the name Mahatma was given in response to Gandhi's admirable sacrifice in manifesting justice and truth.


          
            [image: Momument of Gandhi in Moscow]

            
              Momument of Gandhi in Moscow
            

          


          Time magazine named Gandhi the Man of the Year in 1930. Gandhi was also the runner-up to Albert Einstein as " Person of the Century" at the end of 1999. Time Magazine named The Dalai Lama, Lech Wałęsa, Dr. Martin Luther King, Jr., Cesar Chavez, Aung San Suu Kyi, Benigno Aquino, Jr., Desmond Tutu, and Nelson Mandela as Children of Gandhi and his spiritual heirs to non-violence. The Government of India awards the annual Mahatma Gandhi Peace Prize to distinguished social workers, world leaders and citizens. Nelson Mandela, the leader of South Africa's struggle to eradicate racial discrimination and segregation, is a prominent non-Indian recipient.


          In 1996, the Government of India introduced the Mahatma Gandhi series of currency notes in rupees 5, 10, 20, 50, 100, 500 and 1000 denomination. Today, all the currency notes in circulation in India contain a portrait of Mahatma Gandhi. In 1969, the United Kingdom issued a series of stamps commemorating the centenary of Mahatma Gandhi.
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          In the United Kingdom, there are several prominent statues of Gandhi, most notably in Tavistock Square, London near University College London where he studied law. January 30 is commemorated in the United Kingdom as the "National Gandhi Remembrance Day." In the United States, there are statues of Gandhi outside the Union Square Park in New York City, and the Martin Luther King, Jr. National Historic Site in Atlanta, and on Massachusetts Avenue in Washington, D. C., near the Indian Embassy. The city of Pietermaritzburg, South Africawhere Gandhi was ejected from a first-class train in 1893now hosts a commemorative statue. There are wax statues of Gandhi at the Madame Tussaud's wax museums in London, New York, and other cities around the world.


          Gandhi never received the Nobel Peace Prize, although he was nominated five times between 1937 and 1948, including the first-ever nomination by the American Friends Service Committee. Decades later, the Nobel Committee publicly declared its regret for the omission, and admitted to deeply divided nationalistic opinion denying the award. Mahatma Gandhi was to receive the Prize in 1948, but his assassination prevented the award. The war breaking out between the newly created states of India and Pakistan could have been an additional complicating factor that year. The Prize was not awarded in 1948, the year of Gandhi's death, on the grounds that "there was no suitable living candidate" that year, and when the Dalai Lama was awarded the Prize in 1989, the chairman of the committee said that this was "in part a tribute to the memory of Mahatma Gandhi."
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          In New Delhi, the Birla Bhavan (or Birla House), where Gandhi was assassinated on January 30, 1948, was acquired by the Government of India in 1971 and opened to the public in 1973 as the Gandhi Smriti or "Gandhi Remembrance". It preserves the room where Mahatma Gandhi lived the last four months of his life and the grounds where he was shot while holding his nightly public walk. A Martyr's Column now marks the place where Mohandas Gandhi was assassinated.


          On January 30 every year, on the anniversary of the death of Mahatma Gandhi, in schools of many countries is observed the School Day of Non-violence and Peace ( DENIP), founded in Spain in 1964. In countries with a Southern Hemisphere school calendar, it can be observed on March 30 or thereabouts.


          


          Ideals and criticisms


          Gandhi's rigid ahimsa implies pacifism, and is thus a source of criticism from across the political spectrum.


          


          Concept of partition


          As a rule, Gandhi was opposed to the concept of partition as it contradicted his vision of religious unity. Of the partition of India to create Pakistan, he wrote in Harijan on 6 October 1946:


          
            [The demand for Pakistan] as put forth by the Moslem League is un-Islamic and I have not hesitated to call it sinful. Islam stands for unity and the brotherhood of mankind, not for disrupting the oneness of the human family. Therefore, those who want to divide India into possibly warring groups are enemies alike of India and Islam. They may cut me into pieces but they cannot make me subscribe to something which I consider to be wrong [...] we must not cease to aspire, in spite of [the] wild talk, to befriend all Moslems and hold them fast as prisoners of our love.

          


          However, as Homer Jack notes of Gandhi's long correspondence with Jinnah on the topic of Pakistan: "Although Gandhi was personally opposed to the partition of India, he proposed an agreement...which provided that the Congress and the Moslem League would cooperate to attain independence under a provisional government, after which the question of partition would be decided by a plebiscite in the districts having a Moslem majority."


          These dual positions on the topic of the partition of India opened Gandhi up to criticism from both Hindus and Muslims. Muhammad Ali Jinnah and contemporary Pakistanis condemned Gandhi for undermining Muslim political rights. Vinayak Damodar Savarkar and his allies condemned Gandhi, accusing him of politically appeasing Muslims while turning a blind eye to their atrocities against Hindus, and for allowing the creation of Pakistan (despite having publicly declared that "before partitioning India, my body will have to be cut into two pieces"). This continues to be politically contentious: some, like Pakistani-American historian Ayesha Jalal argue that Gandhi and the Congress' unwillingness to share power with the Muslim League hastened partition; others, like Hindu nationalist politician Pravin Togadia have also criticized Gandhi's leadership and actions on this topic, but indicating that excessive weakeness on his part led to the division of India.


          Gandhi also expressed his dislike for partition during the late 1930s in response to the topic of the partition of Palestine to create Israel. He stated in Harijan on 26 October 1938:


          
            Several letters have been received by me asking me to declare my views about the Arab-Jew question in Palestine and persecution of the Jews in Germany. It is not without hesitation that I venture to offer my views on this very difficult question. My sympathies are all with the Jews. I have known them intimately in South Africa. Some of them became life-long companions. Through these friends I came to learn much of their age-long persecution. They have been the untouchables of Christianity [...] But my sympathy does not blind me to the requirements of justice. The cry for the national home for the Jews does not make much appeal to me. The sanction for it is sought in the Bible and the tenacity with which the Jews have hankered after return to Palestine. Why should they not, like other peoples of the earth, make that country their home where they are born and where they earn their livelihood? Palestine belongs to the Arabs in the same sense that England belongs to the English or France to the French. It is wrong and inhuman to impose the Jews on the Arabs. What is going on in Palestine today cannot be justified by any moral code of conduct.

          


          


          Rejection of violent resistance


          Gandhi also came under some political fire for his criticism of those who attempted to achieve independence through more violent means. His refusal to protest against the hanging of Bhagat Singh, Sukhdev, Udham Singh and Rajguru were sources of condemnation among some parties.


          Of this criticism, Gandhi stated, "There was a time when people listened to me because I showed them how to give fight to the British without arms when they had no arms...but today I am told that my non-violence can be of no avail against the [HinduMoslem riots] and, therefore, people should arm themselves for self-defense."


          He continued this argument in a number of articles reprinted in Homer Jack's The Gandhi Reader: A Sourcebook of His Life and Writings. In the first, "Zionism and Anti-Semitism," written in 1938, Gandhi commented upon the 1930s persecution of the Jews in Germany within the context of Satyagraha. He offered non-violence as a method of combating the difficulties Jews faced in Germany, stating,


          
            If I were a Jew and were born in Germany and earned my livelihood there, I would claim Germany as my home even as the tallest Gentile German might, and challenge him to shoot me or cast me in the dungeon; I would refuse to be expelled or to submit to discriminating treatment. And for doing this I should not wait for the fellow Jews to join me in civil resistance, but would have confidence that in the end the rest were bound to follow my example. If one Jew or all the Jews were to accept the prescription here offered, he or they cannot be worse off than now. And suffering voluntarily undergone will bring them an inner strength and joy...the calculated violence of Hitler may even result in a general massacre of the Jews by way of his first answer to the declaration of such hostilities. But if the Jewish mind could be prepared for voluntary suffering, even the massacre I have imagined could be turned into a day of thanksgiving and joy that Jehovah had wrought deliverance of the race even at the hands of the tyrant. For to the God-fearing, death has no terror.

          


          Gandhi was highly criticized for these statements and responded in the article "Questions on the Jews" with "Friends have sent me two newspaper cuttings criticizing my appeal to the Jews. The two critics suggest that in presenting non-violence to the Jews as a remedy against the wrong done to them, I have suggested nothing new...what I have pleaded for is renunciation of violence of the heart and consequent active exercise of the force generated by the great renunciation. He responded to the criticisms in "Reply to Jewish Friends" and "Jews and Palestine." by arguing that "What I have pleaded for is renunciation of violence of the heart and consequent active exercise of the force generated by the great renunciation."


          Gandhi's statements regarding Jews facing the impending Holocaust have attracted criticism from a number of commentators. Martin Buber, himself an opponent of a Jewish state, wrote a sharply critical open letter to Gandhi on February 24, 1939. Buber asserted that the comparison between British treatment of Indian subjects and Nazi treatment of Jews was inapposite; moreover, he noted that when Indians were the victims of persecution, Gandhi had, on occasion, supported the use of force.


          Gandhi commented upon the 1930s persecution of the Jews in Germany within the context of Satyagraha. In the November 1938 article on the Nazi persecution of the Jews quoted above, he offered non-violence as a solution:


          
            The German persecution of the Jews seems to have no parallel in history. The tyrants of old never went so mad as Hitler seems to have gone. And he is doing it with religious zeal. For he is propounding a new religion of exclusive and militant nationalism in the name of which any inhumanity becomes an act of humanity to be rewarded here and hereafter. The crime of an obviously mad but intrepid youth is being visited upon his whole race with unbelievable ferocity. If there ever could be a justifiable war in the name of and for humanity, a war against Germany, to prevent the wanton persecution of a whole race, would be completely justified. But I do not believe in any war. A discussion of the pros and cons of such a war is therefore outside my horizon or province. But if there can be no war against Germany, even for such a crime as is being committed against the Jews, surely there can be no alliance with Germany. How can there be alliance between a nation which claims to stand for justice and democracy and one which is the declared enemy of both?"

          


          


          Early South African articles


          Some of Gandhi's early South African articles are controversial. On 7 March 1908, Gandhi wrote in the Indian Opinion of his time in a South African prison: "Kaffirs are as a rule uncivilised - the convicts even more so. They are troublesome, very dirty and live almost like animals." Writing on the subject of immigration in 1903, Gandhi commented: "We believe as much in the purity of race as we think they do... We believe also that the white race in South Africa should be the predominating race." During his time in South Africa, Gandhi protested repeatedly about the social classification of blacks with Indians, who he described as "undoubtedly infinitely superior to the Kaffirs". It is worth noting that during Gandhi's time, the term Kaffir had a different connotation than its present-day usage. Remarks such as these have led some to accuse Gandhi of racism.


          Two professors of history who specialize in South Africa, Surendra Bhana and Goolam Vahed, examined this controversy in their text, The Making of a Political Reformer: Gandhi in South Africa, 18931914. (New Delhi: Manohar, 2005). They focus in Chapter 1, "Gandhi, Africans and Indians in Colonial Natal" on the relationship between the African and Indian communities under "White rule" and policies which enforced segregation (and, they argue, inevitable conflict between these communities). Of this relationship they state that, "the young Gandhi was influenced by segregationist notions prevalent in the 1890s." At the same time, they state, "Gandhi's experiences in jail seemed to make him more sensitive to their plight...the later Gandhi mellowed; he seemed much less categorical in his expression of prejudice against Africans, and much more open to seeing points of common cause. His negative views in the Johannesburg jail were reserved for hardened African prisoners rather than Africans generally."


          Former President of South Africa Nelson Mandela is a follower of Gandhi, despite efforts in 2003 on the part of Gandhi's critics to prevent the unveiling of a statue of Gandhi in Johannesburg. Bhana and Vahed commented on the events surrounding the unveiling in the conclusion to The Making of a Political Reformer: Gandhi in South Africa, 18931914. In the section "Gandhi's Legacy to South Africa," they note that "Gandhi inspired succeeding generations of South African activists seeking to end White rule. This legacy connects him to Nelson Mandela...in a sense Mandela completed what Gandhi started." They continue by referring to the controversies which arose during the unveiling of the statue of Gandhi. In response to these two perspectives of Gandhi, Bhana and Vahed argue: "Those who seek to appropriate Gandhi for political ends in post-apartheid South Africa do not help their cause much by ignoring certain facts about him; and those who simply call him a racist are equally guilty of distortion."


          


          Anti Statism


          Gandhi was an anti statist in the sense that his vision of India meant India without an underlying government. His idea was that true self rule in a country means that every person rules himself and that there is no state which enforces laws upon the people. On occasions he described himself as a philosophical anarchist. A free India for him meant existence of thousands of self sufficient small communities (an idea possibly from Tolstoy) who rule themselves without hindering others. It did not mean merely transferring a British established administrative structure into Indian hands which he said was just making Hindustan into Englistan. He wanted to dissolve the Congress Party after independence and establish a system of direct democracy in India, having no faith in the British styled parliamentary system.
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        Mohs scale of mineral hardness


        
          

          The Mohs scale of mineral hardness characterizes the scratch resistance of various minerals through the ability of a harder material to scratch a softer material. It was created in 1812 by the German mineralogist Friedrich Mohs and is one of several definitions of hardness in materials science. The method however, is of great antiquity, and is first mentioned by Pliny the Elder in his Naturalis Historia first published in about 77 AD.


          


          Minerals


          Mohs based the scale on ten minerals that are all readily available. As the hardest known naturally occurring substance, diamond is at the top of the scale. The hardness of a material is measured against the scale by finding the hardest material that the given material can scratch, and/or the softest material that can scratch the given material. For example, if some material is scratched by apatite but not by fluorite, its hardness on the Mohs scale would fall between 4 and 5.


          The Mohs scale is a purely ordinal scale. For example, corundum (9) is twice as hard as topaz (8), but diamond (10) is almost four times as hard as corundum. The table below shows comparison with absolute hardness measured by a sclerometer, with pictorial examples.


          
            
              	Hardness

              	Mineral

              	Absolute Hardness

              	Image
            


            
              	1

              	Talc (Mg3Si4O10(OH)2)

              	1

              	[image: ]
            


            
              	2

              	Gypsum (CaSO42H2O)

              	2

              	[image: ]
            


            
              	3

              	Calcite (CaCO3)

              	9

              	[image: ]
            


            
              	4

              	Fluorite (CaF2)

              	21

              	[image: ]
            


            
              	5

              	Apatite (Ca5(PO4)3(OH-,Cl-,F-)

              	48

              	[image: ]
            


            
              	6

              	Orthoclase (KAlSi3O8)

              	72

              	[image: ]
            


            
              	7

              	Quartz (SiO2)

              	100

              	[image: ]
            


            
              	8

              	Topaz (Al2SiO4(OH-,F-)2)

              	200

              	[image: ]
            


            
              	9

              	Corundum (Al2O3)

              	400

              	[image: ]
            


            
              	10

              	Diamond (C)

              	1500

              	[image: ]
            

          


          On the Mohs scale, a pencil lead has a hardness of 1; a fingernail has hardness 2.5; a copper penny, about 3.5; a knife blade, 5.5; window glass, 5.5; steel file, 6.5. Using these ordinary materials of known hardness can be a simple way to approximate the position of a mineral on the scale.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mohs_scale_of_mineral_hardness"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Molar mass


        
          

          Molar mass, symbol M, is the mass of one mole of a substance (chemical element or chemical compound). It is a physical property which is characteristic of each pure substance. The base SI unit for mass is the kilogram but, for both practical and historical reasons, molar masses are almost always quoted in grams per mole (g/mol or gmol1), especially in chemistry.


          Molar mass is closely related to the formula weight (F.W.) or relative molar mass (Mr) of a compound, and to the relative atomic masses or the standard atomic weights of its constituent elements. However, it should be distinguished from the molecular mass , which is the mass of one molecule (of any single isotopic composition) and is not directly related to the atomic mass, the mass of one atom (of any single isotope). The dalton, symbol Da, is also sometimes used as a unit of molar mass, especially in biochemistry, with the definition 1Da= 1g/mol, despite the fact that it is strictly a unit of molecular mass (1Da= 1.660538782(83)1027kg).


          Molar masses are almost never measured directly. They may be calculated from standard atomic weights, and are often listed in chemical catalogues and on material safety data sheets (MSDS). Molar masses typically vary between:


          
            	1238 g/mol for atoms of naturally-occurring elements;


            	101000 g/mol for simple chemical compounds;


            	10005,000,000 g/mol for polymers, proteins, DNA fragments, etc.

          


          


          Molar masses of elements


          The molar mass of atoms of an element is given by the standard atomic weight of the element multiplied by the molar mass constant, Mu= 1103kg/mol= 1g/mol:


          
            	M(H)= 1.00797(7) 1g/mol= 1.00794(7)g/mol


            	M(S)= 32.065(5) 1g/mol= 32.065(5)g/mol


            	M(Cl)= 35.453(2) 1g/mol= 35.453(2)g/mol


            	M(Fe)= 55.845(2) 1g/mol= 55.854(2)g/mol

          


          Multiplying by the molar mass constant ensures that the calculation is dimensionally correct: atomic weights are dimensionless quantities (ie, pure numbers) whereas molar masses have units (in this case, g/mol).


          Some elements are usually encountered as molecules, eg hydrogen (H2), sulfur (S8), chlorine (Cl2). The molar mass of molecules of these elements is the molar mass of the atoms multiplied by the number of atoms in each molecule:


          
            	M(H2)= 2 1.00797(7) 1g/mol= 2.01588(14)g/mol


            	M(S8)= 8 32.065(5) 1g/mol= 256.52(4)g/mol


            	M(Cl2)= 2 35.453(2) 1g/mol= 70.906(4)g/mol

          


          


          Molar masses of compounds


          The molar mass of a compound is given by the sum of the standard atomic weights of the atoms which form the compound multiplied by the molar mass constant, Mu:


          
            	M(NaCl)= [22.98976928(2)+ 35.453(2)] 1g/mol= 58.443(2)g/mol


            	M(C12H22O11)= ([12 12.0107(8)]+ [221.00794(7)]+ [1115.9994(3)]) 1g/mol= 486.424(10)g/mol

          


          An average molar mass may be defined for mixtures of compounds. This is particularly important in polymer science, where different polymer molecules may contain different numbers of monomer units (non-uniform polymers).


          


          Related properties


          Molecular weight (M.W.) and formula weight (F.W.) are older terms for what is now more correctly called the relative molar mass (Mr). This is a dimensionless quantity (ie, a pure number, without units) equal to the molar mass divided by the molar mass constant.


          


          Molecular mass


          The molecular mass (m) is the mass of a given molecule: it is measured in daltons (Da) or atomic mass units (u), where 1Da= 1u= 1.660538782(83)1027kg). Different molecules of the same compound may have different molecular masses because they contain different isotopes of an element. The molar mass is a measure of the average molecular mass of all the molecules in a sample, and is usually the more appropriate measure when dealing with macroscopic (weighable) quantities of a substance.


          Molecular masses are calculated from the relative atomic masses of each nuclide, while molar masses are calculated from the atomic weights of each element. The atomic weight takes into account the isotopic distribution of the element in a given sample (usually assumed to be "normal"). For example, water has a molar mass of 18.0153(3)g/mol, but individual water molecules have molecular masses which range between 18.0105646863(15)u (1H216O) and 22.0277364(9)u (2H218O).


          The distinction between molar mass and molecular mass is important because relative molecular masses can be measured directly by mass spectrometry, often to a precision of a few parts per million. This is accurate enough to directly determine the chemical formula of a molecule.


          


          Precision and uncertainties


          The precision to which a molar mass is known depends on the precision of the atomic weights from which it was calculated. Most atomic weights are known to a precision of at least one part in ten-thousand, often much better (the atomic weight of lithium is a notable, and serious, exception). This is adequate for almost all normal uses in chemistry: it is more precise than most chemical analyses, and exceeds the purity of most laboratory reagents.


          The precision of atomics weights, and hence of molar masses, is limited by the knowledge of the isotopic distribution of the element. If a more accurate value of the molar mass is required, it is necessary to determine the isotopic distribution of the sample in question, which may be different from the standard distribution used to calculate the standard atomic weight. The isotopic distributions of the different elements in a sample are not necessarily independent of one another: for example, a sample which has been distilled will be enriched in the lighter isotopes of all the elements present. This complicates the calculation of the standard uncertainty in the molar mass.


          A useful convention for normal laboratory work is to quote molar masses to two decimal places for all calculations. This is more accurate than is usually required, but avoids rounding errors during calculations. When the molar mass is greater than 1000g/mol, it is rarely appropriate to use more than one decimal place. These conventions are followed in most tabulated values of molar masses.


          


          Measurement


          While molar masses are almost always, in practice, calculated from atomic weights, they can also be measured in certain cases. Such measurements are much less precise than modern mass spectrometric measurements of atomic weights and molecular masses, and are of mostly historical interest. All of the procedures rely on colligative properties, and any dissociation of the compound must be taken into account.


          


          Vapour density


          The measurement of molar mass by vapour density relies on the principle, first enounced by Amadeo Avogadro, that equal volumes of gases under identical conditions contain equal numbers of particles. This principle is included in the ideal gas equation:


          
            	
              
                	pV = nRT

              

            

          


          where n is the amount of substance. The vapour density () is given by


          
            	
              
                	[image: \rho = {{nM}\over{V}}].

              

            

          


          Combining these two equations gives an expression for the molar mass in terms of the vapour density for conditions of known pressure and temperature.


          
            	
              
                	[image: M = {{RT\rho}\over{p}}]

              

            

          


          


          Freezing-point depression


          The freezing point of a solution is lower than that of the pure solvent, and the freezing-point depression (T) is directly proportional to the amount concentration for dilute solutions. When the amount concentration is expressed as a molality, the proportionality constant is known as the cryoscopic constant (Kf) and is characteristic for each solvent. If w represents the mass fraction of the solute in solution, and assuming no dissociation of the solute, the molar mass is given by


          
            	
              
                	[image: M = {{wK_f}\over{\Delta T}}].

              

            

          


          


          Boiling-point elevation


          The boiling point of a solution of an involatile solute is higher than that of the pure solvent, and the boiling-point elevation (T) is directly proportional to the amount concentration for dilute solutions. When the amount concentration is expressed as a molality, the proportionality constant is known as the ebullioscopic constant (Kb) and is characteristic for each solvent. If w represents the mass fraction of the solute in solution, and assuming no dissociation of the solute, the molar mass is given by


          
            	
              
                	[image: M = {{wK_b}\over{\Delta T}}].
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              Bread mold is one of the most common types of mold, and can cover a loaf of bread in less than three days.
            

          


          Moulds (or molds, see spelling differences) include all species of microscopic fungi that grow in the form of multicellular filaments, called hyphae. In contrast, microscopic fungi that grow as single cells are called yeasts. A connected network of these tubular branching hyphae has multiple, genetically identical nuclei and is considered a single organism, referred to as a colony or in more technical terms a mycelium.


          Molds do not form a specific taxonomic or phylogenetic grouping, but can be found in the divisions Zygomycota, Deuteromycota and Ascomycota. Although some molds cause disease or food spoilage, others are useful for their role in biodegradation or in the production of various foods, beverages, antibiotics and enzymes.


          



          


          Biology
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          There are thousands of known species of molds, which include opportunistic pathogens, exclusive saprotrophs, aquatic species and thermophiles. Like all fungi, molds derive energy not through photosynthesis but from the organic matter on which they live. Typically, molds secrete hydrolytic enzymes, mainly from the hyphal tips. These enzymes degrade complex biopolymers such as starch, cellulose and lignin into simpler substances which can be absorbed by the hyphae. In this way, molds play a major role in causing decomposition of organic material, enabling the recycling of nutrients throughout ecosystems. Many molds also secrete mycotoxins which, together with hydrolytic enzymes, inhibit the growth of competing microorganisms.


          Molds reproduce through small spores, which may contain a single nucleus or be multinucleate. Mold spores can be asexual (the products of mitosis) or sexual (the products of meiosis); many species can produce both types. Some can remain airborne indefinitely, and many are able to survive extremes of temperature and pressure.


          Although molds grow on dead organic matter everywhere in nature, their presence is only visible to the unaided eye when mold colonies grow. A mold colony does not comprise discrete organisms, but an interconnected network of hyphae called a mycelium. Nutrients and in some cases organelles may be transported throughout the mycelium. In artificial environments like buildings, humidity and temperature are often stable enough to foster the growth of mold colonies, commonly seen as a downy or furry coating growing on food or surfaces.


          Some molds can begin growing at temperatures as low as 2C. When conditions do not enable growth, molds may remain alive in a dormant state, within a large range of temperatures before they die. The many different mold species vary enormously in their tolerance to temperature and humidity extremes. Certain molds can survive harsh conditions such as the snow-covered soils of Antarctica, refrigeration, highly acidic solvents, and even petroleum products such as jet fuel.


          Xerophilic molds use the humidity in the air as their only water source; other molds need more moisture.


          


          Common molds


          
            
              	Acremonium


              	Aspergillus


              	Cladosporium


              	Fusarium


              	Mucor


              	Neurospora


              	Penicillium


              	Rhizopus


              	Stachybotrys


              	Trichoderma

            

          


          


          Uses
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              Stilton cheese contains edible mold.
            

          


          


          Food production


          Cultured molds are used in the production of foods, including:


          
            	cheese ( Penicillium spp.)


            	tempeh ( Rhizopus oligosporus)


            	Quorn ( Fusarium venenatum)


            	certain black teas pu-erh


            	sausages


            	shoyu

          


          The koji molds are a group of Aspergillus species, notably Aspergillus oryzae, that have been cultured in eastern Asia for many centuries. They are used to ferment a soybean and wheat mixture to make soybean paste and soy sauce. They are also used to break down the starch in rice (saccharification) in the production of sake and other distilled spirits.


          


          Drug creation


          Alexander Fleming's famous discovery of the antibiotic penicillin involved the mold Penicillium chrysogenum.


          Several cholesterol-lowering drugs (such as Lovastatin, from Aspergillus terreus) are derived from molds.


          The immunosuppressant drug cyclosporine, used to suppress the rejectionof transplanted organs, is derived from the mold Tolypocladium inflatum.


          


          Other Uses


          Other molds are cultivated for their ability to produce useful substances. Aspergillus niger is used in the production of citric acid, gluconic acid and many other compounds and enzymes.


          The mold Aspergillus nidulans is an important model organism.


          


          Health effects


          Mold spores can be allergenic, causing irritations of eye, nose, throat, and lungs.


          Molds may excrete liquids or gases; not all can be detected by smell. Some molds generate toxic liquid or gaseous compounds, called mycotoxins. Molds that produce mycotoxins are sometimes referred to as toxic molds. Of these molds, some only produce mycotoxins under specific growing conditions. Mycotoxins are harmful or lethal to humans and animals when exposure is high enough.


          Dermatophytes are the parasitic fungi that cause skin infections such as Athlete's foot and Jock Itch. Most dermataphyte fungi take the form of a mold, as opposed to a yeast, with appearance (when cultured) that is similar to other molds.


          Opportunistic infection by molds such as Penicillium marneffei and Aspergillus fumigatus is a common cause of illness and death among immunocompromised people, including AIDS victims.


          


          Growth in buildings


          Mold growth in buildings can lead to a variety of health issues. Various practices can be followed to mitigate mold issues in buildings, the most important of which is to reduce moisture levels that can facilitate mold growth. Removal of affected materials after the source of moisture has been reduced and/or eliminated may be necessary for remediation.


          



          


          Growth in Your Home


          A mold inspection in your home determines whether harmful mold is present. Exposure to bacteria and fungus in indoor air has emerged as a significant health problem in residential environments as well as in occupational settings. Molds and mildews are names given to thousands of species of filamentous fungi. The molds have clusters of spores that are located on the end of tiny stalks. The spores are the reproductive product of the mature mold.


          There are molds that can grow on wood, paper, carpet, and foods. When excessive moisture or water accumulates indoors, mold growth will often occur, particularly if the moisture problem remains undiscovered or un-addressed. There is no practical way to eliminate all molds and mold spores in the indoor environment; the way to control indoor mold growth is to control moisture.
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                  Location of Moldova(orange)

                  on the European continent(white)

                

              
            


            
              	Capital

              (and largest city)

              	Chişinău

            


            
              	Official languages

              	Moldovan
            


            
              	Recognised regionallanguages

              	Gagauz, Russian and Ukrainian
            


            
              	Demonym

              	Moldovan, Moldavian
            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Vladimir Voronin
            


            
              	-

              	Prime Minister

              	Zinaida Greceani ( PCRM)
            


            
              	Consolidation
            


            
              	-

              	Moldavian Principality

              	1356
            


            
              	-

              	Autonomous Bessarabian Oblast

              	April 29, 1818
            


            
              	-

              	Moldavian Democratic Republic

              	December 16, 1917
            


            
              	-

              	Moldavian Soviet Socialist Republic

              	August 2, 1940
            


            
              	-

              	Independence from the Soviet Union

              	August 27, 1991 (Declared)

              December 25, 1991 (Finalized)
            


            
              	Area
            


            
              	-

              	Total

              	33,846km( 139th)

              13,067 sqmi
            


            
              	-

              	Water(%)

              	1.4
            


            
              	Population
            


            
              	-

              	2008estimate

              	4,128,047( 121st2)
            


            
              	-

              	2004census

              	3,383,3323
            


            
              	-

              	Density

              	121,9/km( 87st)

              316/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$9,367 million( 141st)
            


            
              	-

              	Per capita

              	$2,962( 135th)
            


            
              	Gini(2007)

              	37.1(medium)
            


            
              	HDI(2007)

              	▲ 0.708(medium)( 111th)
            


            
              	Currency

              	Moldovan leu ( MDL)
            


            
              	Time zone

              	EET ( UTC+2)
            


            
              	-

              	Summer( DST)

              	EEST( UTC+3)
            


            
              	Internet TLD

              	.md
            


            
              	Calling code

              	+373
            


            
              	1

              	Used as formal official name; literary form shared with Romanian.
            


            
              	2

              	Ranking based on 2005 UN figure including Transnistria.
            


            
              	3

              	2004 census data from the National Bureau of Statistics. Figure does not include Transnistria and Bender.
            

          


          Moldova, officially the Republic of Moldova (Republica Moldova) is a landlocked country in Eastern Europe, located between Romania to the west and Ukraine to the north, east and south.


          In the Middle Ages, most of the present territory of Moldova was part of the Principality of Moldavia, and in 1812 it became part of the Russian Empire, under the name of Bessarabia. Upon the dissolution of the Russian Empire in 1917-1918, Bessarabia joined Romania. In 1940, Bessarabia was occupied by the Soviet Union, and after changing hands in 1941 and 1944 during World War II, it was split between the Ukrainian SSR and the newly-created Moldavian SSR. Moldova declared its independence from the USSR on August 27, 1991. Despite signing international obligations to withdraw, Russian military forces have remained on Moldovan territory; since 1993 they have been stationed in the breakaway territory of Transnistria against the will of the Moldovan Government.


          The country is a parliamentary democracy with a president as its head of state and a prime minister as its head of government. Moldova is a member state of the United Nations, WTO, OSCE, GUAM, CIS, BSEC and other international organizations. Moldova currently aspires to join the European Union and is implementing its first three-year Action Plan within the framework of the European Neighbourhood Policy (ENP) of the EU.


          


          History
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          In Antiquity Moldova's territory was inhabited by Dacian and Sarmatian tribes. Due to its strategic location on a route between Asia and Europe, Moldova faced several invasions, including those by the Bastarns, Huns, Magyars, Kievan Rus' and the Mongols. Beginning with the Late Middle Ages, the territory of Republic of Moldova, that of the Chernivtsi oblast and Budjak of Ukraine, as well as that of the eastern 8 of the 41 counties of Romania comprised the Principality of Moldavia (which, like the present-day republic, was known to the locals as Moldova). The principality became a tributary to the Ottoman Empire during the 16th century.


          In 1812, according to the Treaty of Bucharest between the Ottoman and the Russian Empires, the former ceded the eastern half of the territory of the Principality of Moldavia, along Khotyn and old Bessarabia (modern Budjak). At first, the Russians used the name " Oblast' of Moldavia and Bessarabia", allowing a large degree of autonomy, but later (in 1828) suspended the self-administration and called it Guberniya of Bessarabia, or simply Bessarabia, starting a process of Russification. The western part of Moldavia (which is not a part of present-day Moldova) remained an autonomous principality, and in 1859, united with Wallachia to form the Kingdom of Romania. In 1856, the Treaty of Paris saw two out of nine counties of Bessarabia, Cahul and Ismail, returned to Moldavia, but in 1878, the Treaty of Berlin saw the Kingdom of Romania returning them to the Russian Empire.


          Upon annexation, after the expulsion of the large Tatar population of Budjak, the Moldovan/ Romanian population of Bessarabia was predominant. The colonization of the region in the 19th century, generated by the need to better exploit the resources of the land, lead to an increase in the Russian, Ukrainian, Lipovan, and Cossack populations in the region; this together with a large influx of Bulgarian immigrants, saw an increase of the Slavic population to more than a fifth of the total population by 1920. With the settling of other nationals such as Gagauz, Jews, and Germans ( Bessarabian Germans), the proportion of the Moldovan population decreased from around 80% to 52% by some sources or to 70% by others during the course of the century. The Tsarist policy in Bessarabia was in part aimed at denationalization of the Romanian element by forbidding after the 1860s education and mass in Romanian. However, the effect was an extremely low literacy rate (in 1897 approx. 18% for males, approx. 4% for females) rather than a denationalization.


          World War I brought in a rise in political and cultural (national) awareness of the locals, as 300,000 Bessarabians were drafted into the Russian Army formed in 1917, within bigger units several "Moldavian Soldiers' Committees" were formed. Following the Russian Revolution of 1917, a Bessarabian parliament, Sfatul Ţării (October-November 1917), which was opened on December 3 [ O.S. November 21] 1917, proclaimed the Moldavian Democratic Republic ( December 15 [ O.S. December 2] 1917) within a federal Russian state, and formed its government ( December 21 [ O.S. December 8] 1917). Bessarabia proclaimed independence from Russia ( February 6 [ O.S. January 24] 1918), and, on April 9 [ O.S. March 27] 1918, Sfatul Ţării decided with 86 votes for, 3 against and 36 abstaining, on union with the Kingdom of Romania, conditional upon the fulfilment of the agrarian reform, local autonomy, and respect for universal human rights. The conditions were dropped after Bukovina and Transylvania also joined the Kingdom of Romania.


          


          Part of Greater Romania


          After 1918 Bessarabia was under Romanian jurisdiction for the next 22 years. This fact was recognized in the Treaty of Paris (1920) which, however, has never came into force since it was not ratified by Japan. The newly-communist Russia did not recognize the Romanian rule over Bessarabia, a stand that was tacitly accepted by many other countries such as the United States. Furthermore, Russia and later, the Soviet Union, considered the region to be Soviet territory under foreign occupation and conducted numerous diplomatic attempts to reclaim it. No diplomatic relations existed between the two states until 1934. Nonetheless, both countries have subscribed to the principle of non-violent resolution of territorial disputes in the Kellogg-Briand Treaty of 1928 and the Treaty of London of July 1933. Meanwhile, the neigboring region of Transnistria, part of the Ukrainian SSR at the time, was formed into the Moldavian ASSR after the failure of the Tatarbunary Uprising in 1924.


          The agrarian (land) reform, implemented by Sfatul Ţării in 1918-1919, resulted in a rise of a middle class, as 87% of the region's population lived in rural areas. Together with peace and favorable economic circumstances, this reform resulted in a small economic boom. However, urban development and industry were insignificant, and the region remained primarily an agrarian rural region throughout the interwar period. Certain improvements were achieved in the area of education, the literacy rate rising from 15.6% in 1897 to 37% by 1930, however Bessarabia continued to lag behind the rest of the country, the national literacy rate being at 60%. During the inter-war period, Romanian authorities also conducted a program of Romanianization that sought to assimilate ethnic minorities throughout the country. The enforcement of this policy was especially pervasive in Bessarabia due to its highly diverse population, and resulted in the closure of minority educational and cultural institutions.
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          Soviet era


          In August 1939, the Molotov-Ribbentrop Pact was signed, and Nazi Germany recognized Bessarabia as being within the Soviet sphere of influence, which led the latter to actively revive its claim to the region. On June 26, 1940, Romania received an ultimatum from the Soviet Union, demanding the evacuation of the Romanian military and administration from Bessarabia and from the northern part of Bukovina, with an implied threat invasion in the event of non-compliance. Under pressure from Moscow and Berlin, the Romanian administration and the army retreated from these territories, and on June 28, 1940 they were occupied by the Soviet Union. During the retreat, the Romanian Army was attacked by the Soviet Army, which entered Bessarabia before the Romanian administration finished retreating, as a result of which some 42,876 Romanian soldiers and officers were unaccounted for after the retreat. The northern and southern parts, which had sizeable non-Moldovan communities (of Ukrainians, Bessarabian Bulgarians, Bessarabian Germans and Lipovans), were transferred to the Ukrainian SSR as the Chernivtsi and Izmail Oblasts. At the same time, the Moldavian ASSR, where Moldovans were a plurality, was disbanded, and up to half its territory was joined with the remaining territory of Bessarabia to form the Moldavian Soviet Socialist Republic (MSSR), contiguous with present-day Moldova.


          By participating in the 1941 Axis invasion of the Soviet Union, Romania seized the territory of the MSSR, and re-established its administration there. In occupied Transnistria, Romanian forces, working with the Germans, deported or exterminated 300,000 Jews, including 147,000 from Bessarabia and Bukovina. The Soviet Army reconquered and re-annexed the area in February-August 1944.


          Under early Soviet rule, deportations of locals to the northern Urals, Siberia, and Kazakhstan occurred regularly throughout the Stalinist period, with the largest ones on 12-13 June 1941, and 5-6 July 1949, accounting for 19,000 and 35,000 deportees respectively. According to Russian historians, in 1940-1941, ca. 90,000 inhabitants of the annexed territories were subject to political persecutions. In 1946, as a result of a severe drought and excessive delivery quota obligations and requisitions imposed by the Soviet government, the southwestern part of the USSR suffered from widespread famine resulting in 216,000 deaths and about 350,000 cases of dystrophy in the Moldavian SSR alone. Similar events occurred in 1930s in the Moldavian ASSR. In 1944-53, there were numerous anti-Communist armed resistance groups active in Moldova; however the NKVD and later MGB managed to uproot most of them with arrests and deportation.


          The postwar period saw a wide scale migration of ethnic Russians and Ukrainians into the new Soviet republic, especially into urbanized areas, partly to compensate the demographic loss caused by the emigration of Germans in 1940. The Soviet government conducted a campaign to promote a Moldovan ethnic identity, different from that of the Romanians, based on a theory developed during the existence of the Moldavian ASSR. Official Soviet policy asserted that the language spoken by Moldovans was distinct from the Romanian language (see History of the Moldovan language). Moldovan was written in the Cyrillic alphabet, in contrast with Romanian, which was written in the Latin alphabet since 1860, to distinguish the two. In 1970s and 1980s, the Moldavian SSR received substantial allocations from the budget of the USSR to develop industrial and scientific facilities as well as housing. In 1971, the Council of Ministers of the USSR adopted a decision "About the measures for further development of the city of Kishinev", that allotted more than one billion Soviet rubles from the USSR budget; subsequent decisions also directed substantial funding and brought qualified specialists from other parts of the USSR to develop Moldova's industry. This influx of investments was stopped in 1991 with the dissolution of the Soviet Union, when Moldova became independent.


          


          Independence
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          Along with the other peripheral Soviet republics, Moldova started to move towards independence from 1988 onwards; on August 31, 1989 a language law was passed, adopting the Latin alphabet for Moldovan and declaring it the state language of the MSSR. The first independent elections into the local parliament were held in February and March 1990. After the attempted Moscow Putsch, Moldova declared its independence on August 27, 1991, and in December of that year joined the post-Soviet Commonwealth of Independent States (CIS) along with most of the former Soviet republics. Declaring itself a neutral state, it did not join the military branch of the CIS. At the end of that year, a former communist reformer, Mircea Snegur, won an unchallenged election for the presidency. Three months later, the country achieved formal recognition as an independent state at the United Nations.


          The part of Moldova east of the Dniester river, Transnistria, which included a larger proportion of ethnic Russians and Ukrainians, claimed independence in 1990, fearing the rise of nationalism in Moldova and the country's expected reunification with Romania upon secession from the USSR. This caused a brief military conflict between Moldova and forces supporting the secession of Transnistria in 1992. Russian military stationed in the region (14th Army) intervened on the Transnistrian side and remained on Moldovan territory east of the Dniester after the end of the military conflict, despite signing international obligations to withdraw, and against the will of Moldovan government. As of 2006, approximately 1200 of the 14th army personnel remain stationed in Transnistria. Negotiations between the Transnistrian and Moldovan leaders have been going on under the mediation of the OSCE, Russia, and Ukraine; lately observers from the European Union and the USA have become involved.


          The 1998 economic crisis in Russia, Moldova's main economic partner at the time, produced an economic crisis in the country. The political flux was cleared in 2001 when elections saw the Party of Communists of Moldova win the majority of seats in the Parliament. Its leader Vladimir Voronin was appointed president. In economic terms, the crisis provoked an emigration of labor, as well as permanent emigration from Moldova. According to the census data, from 1989 to 2004, Moldova has lost about 400,000 inhabitants, or 9% of the population. Analysts estimate that actual emigration could be higher, as many seasonal workers remain registered as living in the country.


          Relationships between Moldova and Russia deteriorated in November 2003 over a Russian proposal for the solution of the Transnistrian conflict, which Moldovan authorities refused to accept. In the following election, held in 2005, the Communist party made a formal 180 degree turn and was re-elected on a pro-Western platform, with Voronin being re-elected to a second term as a president. Since 1999, Moldova has constantly affirmed its desire to join the European Union, and implement its first three-year Action Plan within the framework of the European Neighbourhood Policy (ENP) of the EU.


          


          Government


          Moldova is a unitary parliamentary representative democratic republic. The Constitution of Moldova, adopted in 1994 sets the framework for the government of the country. In order to amend the constitution, a parliamentary majority of at least two thirds is required. Furthermore, the constitution cannot be revised in time of war or national emergency, and no revision can be made that limits the fundamental rights enumerated in the Constitution. Furthermore, amendments to the Constitution affecting the state's sovereignty, independence, or unity can only be made after a majority of voters support the proposal in a referendum.


          The country's central legislative body is the unicameral Moldovan parliament (Parlament), which has 101 seats, and whose members are elected by popular vote every four years. The head of state is the president, who is elected by Parliament, requiring the support of three fifths of the deputies (at least 61 votes). The president appoints a prime minister who functions as the head of government and who in turn assembles a cabinet, both subject to parliamentary approval. The Constitution also establishes an independent Constitutional Court, which has the power of judicial review over all acts of parliaments, Presidential decrees, and international treaties. Members of this Court are composed of six judges, two appointed by the President, Parliament, and the High Magistrates Council each. The judges serve for a term of six years, during which time they are not subordinate to any other power and cannot be removed from their posts.


          Currently, the President of Moldova is Vladimir Voronin. Voronin has held this post since 2001. The main party in parliament is the Party of Communists of the Republic of Moldova, which holds a majority of 55 seats. Other parties with deputies in Parliament are the Party Alliance Our Moldova, the Democratic Party of Moldova, the Social Liberal Party, and the Christian-Democratic People's Party. 17 deputies to parliament are independents.


          


          Foreign relations


          After achieving independence from the Soviet Union, Moldova established relations with other European countries. A course for European Union integration and neutrality define the country's foreign policy guidelines. In 1995 the country became the first post-Soviet state admitted to the Council of Europe. In addition to its participation in NATO's Partnership for Peace program, Moldova is also a member state of the United Nations, the OSCE, the North Atlantic Cooperation Council, the World Trade Organization, the International Monetary Fund, the World Bank, the Francophonie and the European Bank for Reconstruction and Development. In 2005 Moldova and EU established an action plan that sought to improve the collaboration between the two neighboring structures. In June 2007 the Vice President of the Moldovan Parliament Iurie Roşca signed a bilateral agreement with the International Parliament for Safety and Peace, an intergovernmental organization for the promotion of world peace, based in Italy. After the War of Transnistria, Moldova had sought a peaceful resolution to the conflict in the Transnistria region by working with Romania, Ukraine, and Russia, calling for international mediation, and cooperating with the OSCE and UN fact-finding and observer missions. On October 1st, 2007, the foreign minister of Moldova, Andrei Stratan, said at UN that Russian troops are in Republic of Moldova against the will of the Moldovan Government.


          


          Administrative divisions
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          Moldova is divided into thirty-two districts (raioane, singular raion); three municipalities ( Bălţi, Chişinău, Bender); and two autonomous regions ( Găgăuzia and Transnistria). The cities of Comrat and Tiraspol also have municipality status, however not as first-tier subdivisions of Moldova, but as parts of the regions of Găgăuzia and Transnistria, respectively. The status of Transnistria is however under dispute. Although it is de jure part of Moldova and is recognized as such by the international community, Transnistria is not de facto under the control of the central government of Moldova. It is administered by an unrecognized breakaway authority under the name Pridnestrovian Moldovan Republic.


          
            
              	#

              	City

              	Population

              	Year
            


            
              	1.

              	Chişinău

              	647,513

              	2005
            


            
              	2.

              	Tiraspol

              	159,163

              	2004
            


            
              	3.

              	Bălţi

              	122,778

              	2005
            


            
              	4.

              	Bendery

              	97,027

              	2004
            


            
              	5.

              	Rbniţa

              	53,648

              	2004
            

          


          


          Geography
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          The largest part of the country lies between two rivers, the Dniester and the Prut. Moldova's rich soil and temperate continental climate (with warm summers and mild winters) have made the country one of the most productive agricultural regions and a major supplier of agricultural products in the region. The western border of Moldova is formed by the Prut river, which joins the Danube before flowing into the Black Sea. In the north-east, the Dniester is the main river, flowing through the country from north to south.


          The country is landlocked, even though it is very close to the Black Sea. While the northern part of the country is hilly, elevations never exceed 430 meters (1,411ft)the highest point being the Dealul Bălăneşti. The country's main cities are the capital Chişinău, in the centre of the country, Tiraspol (in Transnistria), Bălţi and Tighina. Phytogeographically, Moldova is shared between the Central European and Eastern European provinces of the Circumboreal Region within the Boreal Kingdom. According to the WWF, the territory of Moldova can be subdivided into three ecoregions: the Central European mixed forests (in the central part, the region called colloquially Codrii, meaning "forests"), East European forest steppe (in the north, the Bălţi Steppe) and Pontic steppe (in the south, connected to Bugeac).


          


          Economy
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          Moldova enjoys a favorable climate and good farmland but has no major mineral deposits. As a result, the economy depends heavily on agriculture, featuring fruits, vegetables, wine, and tobacco. The country is considered to have the cleanest air in the world. Moldova must import all of its supplies of petroleum, coal, and natural gas, largely from Russia. After the break up of the Soviet Union in 1991, energy shortages contributed to sharp production declines. As part of an ambitious economic liberalization effort, Moldova introduced a convertible currency, liberalized all prices, stopped issuing preferential credits to state enterprises, backed steady land privatization, removed export controls, and liberalized interest rates. The government entered into agreements with the World Bank and the IMF to promote growth. Recent trends indicate that the Communist government intends to reverse some of these policies, and recollectivise land while placing more restrictions on private business. The economy returned to positive growth, of 2.1% in 2000 and 6.1% in 2001. Growth remained strong in 2007 (6%), in part because of the reforms and because of starting from a small base. The economy remains vulnerable to higher fuel prices, poor agricultural weather, and the skepticism of foreign investors. In agriculture, the economic reform started with the land cadastre reform.


          Following the regional financial crisis in 1998, Moldova has made significant progress towards achieving and retaining macroeconomic and financial stabilization. It has, furthermore, implemented many structural and institutional reforms that are indispensable for the efficient functioning of a market economy. These efforts have helped maintain macroeconomic and financial stability under difficult external circumstances, enabled the resumption of economic growth and contributed to establishing an environment conducive to the economys further growth and development in the medium term. Despite these efforts, and despite the recent resumption of economic growth, Moldova still ranks low in terms of commonly-used living standards and human development indicators in comparison with other transition economies. Although the economy experienced a constant economic growth after 2000: with 2.1%, 6.1%, 7.8% and 6.3% between 2000 and 2003 (with a forecast of 8% in 2004), one can observe that these latest developments hardly reach the level of 1994, with almost 40% of the GDP registered in 1990. Thus, during the last decade little has been done to reduce the countrys vulnerability. After a severe economic decline, social and economic challenges, energy uprooted dependencies, Moldova continues to occupy one of the last places among European countries in income per capita.


          In 2005 (Human Development Report 2008), the registered GDP per capita US $ 2,100 PPP, which is 4.5 times lower than the world average (US $ 9,543). Moreover, GDP per capita is under the average of its statistical region (US $ 9,527 PPP). In 2005, about 20.8% of the population were under the absolute poverty line and registered an income lower than US $ 2.15 (PPP) per day. Moldova is classified as medium in human development and is at the 111th spot in the list of 177 countries. The value of the Human Development Index (0.708) is below the world average. Moldova remains the poorest country in Europe in terms of GDP per capita: $ 2,500 in 2006.


          The GDP in 2007 constituted $4,104 mln. That constituted a grow with 3% from the 2006 indicator.
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          Wine


          Moldova is famous for its wines. For many years viticulture and winemaking in Moldova were the general occupation of the population. Evidence of this is present in historical memorials and documents, folklore, and the Moldovan spoken language.


          The country has a well established wine industry. It has a vineyard area of 147,000hectares (360,000 acres), of which 102,500ha (253,000 acres) are used for commercial production. Most of the country's wine production is made for export. Many families have their own recipes and strands of grapes that have been passed down through the generations.


          See also: Moldovan wine producers



          



          


          Demographics
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          Ethnic composition


          The last reference data is that of the 2004 Moldovan Census and the 2004 Census in Transnistria:


          
            
              	#

              	Ethnicity

              	Mold. census

              	% Mold

              	Transnistrian census

              	% Tran

              	Total

              	%
            


            
              	1.

              	Moldovans

              	2,564,849

              	75.8%

              	177,156

              	31.9%

              	2,742,005

              	69.6%
            


            
              	2.

              	Ukrainians

              	282,406

              	8.3%

              	159,940

              	28.8%

              	442,346

              	11.2%
            


            
              	3.

              	Russians

              	201,218

              	5.9%

              	168,270

              	30.3%

              	369,488

              	9.4%
            


            
              	4.

              	Gagauzians

              	147,500

              	4.4%

              	11,107

              	2.0%

              	158,607

              	4.0%
            


            
              	5.

              	Romanians

              	73,276

              	2.2%

              	NA

              	NA

              	73,276

              	1.9%
            


            
              	6.

              	Bulgarians

              	65,662

              	1.9%

              	11,107

              	2.0%

              	76,769

              	1.9%
            


            
              	7.

              	Others

              	48,421

              	1.4%

              	27,767

              	5.0%

              	76,188

              	1.9%
            


            
              	8.

              	TOTAL

              	3,383,332

              	100%

              	555,347

              	100%

              	3,938,679

              	100%
            

          


          


          Religion


          For the 2004 census, Eastern Orthodox Christians, who make up over 90% of Moldova's population, were not required to declare the particular church they belong to. The Moldovan Orthodox Church, autonomous and subordinated to the Russian Orthodox Church, and the Orthodox Church of Bessarabia, autonomous and subordinated to the Romanian Orthodox Church, both claim to be the national church of the country.


          Military


          
            	Military of Moldova


            	Moldovan Ground Forces


            	Moldovan Air Force
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              	Moldovans

              Moldoveni
            


            
              	Total population
            


            
              	
                3.2-3.5 million

              
            


            
              	Regions with significant populations
            


            
              	
                Moldova:

                2,741,849 (2004) ( Transnistria included)


                Ukraine (2001):

                258,619

                Russia:

                172,330 (2002)

                Italy:

                55,803 (2006)

                Brazil:

                20,000 - 30,000 (2006)

                Kazakhstan:

                19,458 (1999)

                Portugal:

                12,632 (2003)

                Spain:

                10,434 (2006)

                Belarus:

                4,300 (1999)

                Kyrgyzstan:

                778 (1999)

                Estonia

                645 (2000)

                Tajikistan:

                300 (2000)

              
            


            
              	Languages
            


            
              	Moldovan/ Romanian
            


            
              	Religion
            


            
              	Predominantly Eastern Orthodox.
            


            
              	Related ethnic groups
            


            
              	
                 Vlachs

                 Romanians

                 Aromanians

                 Megleno-Romanians

                 Istro-Romanians


              
            

          


          Moldovans, or Moldavians (original name: Moldoveni; Молдовень in the Moldovan Cyrillic script, used nowadays only in Transnistria) are the native population in, depending on one's interpretation, all or part of the lands that correspond to the former Principality of Moldavia. The first chronicle Descriptio Moldaviae attesting of Moldavians dates back to the beginning of the 18th century, which itself describes Moldavians as of the XIVth century. In the Republic of Moldova, the term Moldovans is used to officially denote an ethnicity separate from Romanians.


          The notion of Moldovans as a separate ethnicity, distinct from Romanians, is controversial. Among self-declared Moldovans, more than 80% consider themselves as different from Romanians. Outside of the Moldovan Republic, this group is currently recognized as a minority ethnic group only in several former Soviet republics.


          


          Population


          Moldovans constitute 76.1% of the population of Moldova. In the breakaway region of Transnistria, in the eastern part of the country, they compose a plurality with 31.9% of the population.


          The 2001 census in Ukraine counted 258,600 Moldovans. They live mostly in the Budjak region or south-west Odessa Oblast and the Novoselytskyi Raion, but also in other areas of Odessa Oblast, bordering the Republic of Moldova.


          In Romania, some six or seven million people consider themselves to be Moldovans as an integral part of, not distinct from, the Romanian nation . In 2007 a number of Romanian citizens have attempted to seek official recognition of the minority status for the Moldovans in Romania. Around the same time, during a visit of three delegates of this movement in Moldova, Moldovan President Vladimir Voronin spoke of 10 million Moldovans living in the neighbouring country, though this number may be exaggerated. People who declared themselves Moldovans in the last Romanian census were reported as Romanians in the census results.


          


          History
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          Until the 1920s, specialists generally considered the Moldovans a subgroup or regional group of the Romanian ethnos. After 1924, Soviet authorities began to emphasize a distinct Moldovan language, history and culture, and to support the claim that Moldovans constitute a separate ethnic group. Soviet policy on the Moldovan language was not constant: there were two intervals (1932-1937 and in the mid-1950s) during which the Soviet scholars declared the unity between the two languages.


          Numerous Romanians, as well as a part of the Moldovan population, claim that external interference rather than any actual differences led to Moldova's increasingly separate identity. Despite this, Moldovans have pressed for recognition of an ethnic Moldovan identity, separate from that of Romanians. In the 2004 census, out of the 3,383,332 people living in Moldova, 16.5% (558,508) chose Romanian as their mother tongue, whereas 60% chose Moldovan. While 37% of all urban Romanian/Moldovan speakers chose Romanian as their mother tongue, in the countryside this percentage was just under 15.


          


          Religion


          The major denomination in both Moldova and Romania is Eastern Orthodox Christianity. The difference between Moldova and Romania is the acceptance of different bishops authority (see Eastern Orthodox Church organization), expressed as affiliation to distinct autocefalous churches (respectively Russian and Romanian) within the Eastern Orthodox communion. Basically, in Moldova there is an ongoing politically charged bishop territorial jurisdiction and administrative succesional issue which, from an ecclesiastical point of view, is subject to canon laws (not a faith related, theological, or denominational difference). Thus, most Eastern Orthodox in Moldova belong to the autonomous Moldovan Orthodox Church, which depends on the Russian Orthodox Church. Immediately after Moldova declared independence from the Soviet Union (1991), the Romanian Orthodox Church reactivated a previous structure, forming the autonomous Metropolis of Bessarabia (1992), which was only officially recognized in 2002. The dispute's subject is the succession of the pre-WWII Metropolitan See of Bessarabia, the Supreme Court of Moldova ruling in favour of the Moldovan Orthodox Church, while the European Court of Human Rights in favour of the Metropolis of Bessarabia. It is also an open issue between the Russian and Romanian Orthodox Churches. As of 2007, the Moldovan Orthodox Church has 1255 parishes, while the Metropolis of Bessarabia has 219.


          


          Moldovan ethnos theory and the Romanian identity


          


          Moldovan ethnos theory


          In the past, the term Moldavian/Moldovan has been used to refer to the population of the historical Principality of Moldavia. Nevertheless, after 1924, Soviet sociologists began using the term to demonstrate the distinctiveness of the natives of Bessarabia, in a movement called Moldovenism. On December 19, 2003, the Moldovan Parliament adopted "The Concept on National Policy of the Republic of Moldova" which critics have accused is a revival of the Soviet-style Moldovenist theories. The document states that Moldovans and Romanians are two distinct peoples that speak two similar languages, Romanians form an ethnic minority in Moldova, and that the Republic of Moldova is the legitimate successor to the Principality.


          Today, Moldovans are recognized as an ethnic group by several ex-Soviet countries. Presently, the largest number of people who declared their ethnicity as Moldovan live in the Republic of Moldova, where according to the 2004 Census, they comprise 76.1% of the population. In Ukraine, according to that country's census in 2001, Moldovans constitute a recognized ethnic minority of 0.53% (7.28% in Chernivtsi Oblast and 5.01% in Odessa Oblast).


          


          Romanian identity


          On the other side of the debate, the arguments go that the self-designation of Romanians living in Transilvania, Wallachia and the Principality of Moldova as Romans is mentioned in scholarly works as early as the 16th century, such as works of Italian humanists traveling to those lands. Thus, Tranquillo Andronico writes in 1534 that Vlachs "now call themselves Romans". In 1532, Francesco della Valle accompanying Governor Aloisio Gritti to Transylvania, Wallachia and Moldavia notes that Romanians preserved the name of the Romans (Romani) and "they call themselves in their language Romei". Ferrante Capeci writes around 1575 that the inhabitants of these countries call themselves Romanesci, Other evidence about the name "Romanians" comes from authors having lived in the these principalities, such as Anton Verancsics, who writes around 1570 that Romanians living in Transylvania, Moldavia and Wallachia call themselves "Romans"


          As the appellative "Romanian" was gaining more and more popularity throughout the western Ottoman-dominated Moldavia during the 19th century, its introduction in Bessarabia, a province of the Russian Empire at the time, was welcomed mostly by the Romanian-oriented elite, while the majority of local population continued to use the old ethnonym "Moldavians".


          


          Modern controversy


          In Romania, there was no Moldovan ethnicity reported in the 2002 census, and people whose self-identification is considered regional by the Romanian government having been counted as Romanians. In the CIA World Factbook a single entry "Moldovan/Romanian" is used. A group of international census experts observing the census had stated that "the census had been generally conducted in a professional manner", however, they also identified certain problems in the collection of data for this census, among others in the domain of nationality and language. Experts have noted that large part of the population has responded spontaneously, however they have reported some cases when the census enumerators have encouraged respondents to declare that they were "Moldovans" rather than "Romanians". According to BBC, European observers that monitored the 2004 Moldovan census contested the data about the spoken language and the ethnic affiliation in reference to Moldovan-Romanian debate, noting that these data can not be considered as expressing the truth.
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              	Moles
            


            
              	
                [image: ]


                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Mammalia

                  


                  
                    	Order:

                    	Soricomorpha

                  


                  
                    	Family:

                    	Talpidae

                    G. Fischer, 1814
                  

                

              
            


            
              	Genera
            


            
              	
                17 genera, see text

              
            

          


          Moles are members of the family (Talpidae) of mammals in the order Soricomorpha that live underground, burrowing holes. Some species are aquatic or semi-aquatic. They have cylindrical bodies covered in fur with small or covered eyes; the ears are generally not visible. They feed on small invertebrate animals living underground. Moles can be found in North America, Europe, Asia and the eastern seaboard of Australia.


          Male moles are called boars, females are called sows. A group of moles is called a labour.


          


          Diet


          A mole's diet is primarily composed of earthworms and other small invertebrates. The mole will also occasionally catch small mice at the entrance to its burrow. Once the food is caught, the mole will either store it for later or feed it to its young.


          The Star-nosed Mole can detect, catch and eat food faster than the human eye can follow (under 300 milliseconds).


          


          Evolution


          Darwin cites moles as an example of organs being phased out:


          
            The eyes of moles and of some burrowing rodents are rudimentary in size, and in some cases are quite covered by skin and fur. This state of the eyes is probably due to gradual reduction from disuse, but aided perhaps by natural selection. In South America, a burrowing rodent, the tuco-tuco, or Ctenomys, is even more subterranean in its habits than the mole; and I was assured by a Spaniard, who had often caught them, that they were frequently blind. One which I kept alive was certainly in this condition, the cause, as appeared on dissection, having been inflammation of the nictitating membrane. As frequent inflammation of the eyes must be injurious to any animal, and as eyes are certainly not necessary to animals having subterranean habits, a reduction in their size, with the adhesion of the eyelids and growth of fur over them, might in such case be an advantage; and if so, natural selection would aid the effects of disuse. (Charles Darwin, The Origin of Species, Laws of Variation)

          


          


          Classification


          The family is divided into 3 subfamilies, 7 tribes, and 17 genera:


          
            	Subfamily Scalopinae

              
                	Tribe Condylurini

                  
                    	Genus Condylura

                  

                


                	Tribe Scalopini

                  
                    	Genus Parascalops


                    	Genus Scalopus


                    	Genus Scapanulus


                    	Genus Scapanus

                  

                

              

            


            	Subfamily Talpinae

              
                	Tribe Desmanini

                  
                    	Genus Desmana


                    	Genus Galemys

                  

                


                	Tribe Neurotrichini

                  
                    	Genus Neurotrichus

                  

                


                	Tribe Scaptonychini

                  
                    	Genus Scaptonyx

                  

                


                	Tribe Talpini

                  
                    	Genus Euroscaptor


                    	Genus Mogera


                    	Genus Parascaptor


                    	Genus Scaptochirus


                    	Genus Talpa

                  

                


                	Tribe Urotrichini

                  
                    	Genus Dymecodon


                    	Genus Urotrichus

                  

                

              

            


            	Subfamily Uropsilinae

              
                	Genus Uropsilus

              

            

          


          


          Pest status


          Moles are considered to be an agricultural pest in some countries, while in others such as Germany they are a protected species. Problems caused are cited as contamination of silage with soil particles making it unpalatable to animals, the covering of pasture with fresh soil reducing its size and yield , damage to agricultural machinery by the exposure of stones, damage to young plants through disturbance of the soil, weed invasion of pasture through exposure of fresh tilled soil, and damage to drainage systems and watercourses. Other species such as weasels and voles may use mole tunnels to gain access to enclosed areas or plant roots.


          Moles that burrow in the lawns of humans can disturb the earth, raising molehills and causing enough aesthetic problems to be considered as pests. They do however benefit the soil by aerating and tilling it, adding to its fertility. Contrary to popular belief, moles don't eat plant roots.


          They are controlled with traps and poisons such as calcium carbide and strychnine.


          Moles are considered to be a very dirty, smelly and filthy animal in India. The Hindi word for a mole, viz., छछुन्दर / tʃʰətʃʰund̪ər /, when used for a man, implies a very filthy and cowardly person.


          


          Similarly named animals


          Other similar animals are found in family Chrysochloridae (the golden moles) and family Notoryctidae (the marsupial moles) which are not related to true moles.


          There are also similar-looking but herbivorous rodents called mole-rats that lead a similar life-style and are commonly called "moles", although, unlike mole-rats, no species of true mole is known to be eusocial.


          


          Trivia
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              A mole hill
            

          


          
            	Contrary to what many believe, moles do not hibernate. Having to eat their own body weight daily, their metabolism will not allow them to store fat. As the surface of the ground gets cold, their food source goes deeper -- so does the mole.


            	The silky fur of mole, moleskin, was originally being used in bounding the famous moleskine notebooks.


            	Even though the soft mole is considered to be small and helpless, it is said to have caused the death of William III of England in 1702, when he fell from his horse after it stumbled over a mole hill.


            	Many types of earth-burrowing machines take their names from moles.


            	An adult mole has 44 teeth, one of the largest number for a terrestrial mammal.


            	Dogs have been known to dig moles out of the ground and bite them to death.


            	One of British comedian Jasper Carrott's sketches involves him trying to get rid of a mole that had moved into to his garden, at one point, as he described, trying to use a shotgun, a swirling chair, and a torch.


            	In a study done in 2007 in the Lake District, UK, an average mole hill weight was calculated to be about 4.5 kg.
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          The molecular mass (abbreviated Mr) of a substance, formerly also called molecular weight and abbreviated as MW, is the mass of one molecule of that substance, relative to the unified atomic mass unit u (equal to 1/12 the mass of one atom of carbon-12). This is distinct from the relative molecular mass of a molecule, which is the ratio of the mass of that molecule to 1/12 of the mass of carbon 12 and is a dimensionless number. Relative molecular mass is abbreviated to Mr.


          


          Definition


          There are varying interpretations of this definition. Many chemists use molecular mass as a synonym of molar mass, differing only in units (see average molecular mass below). A stricter interpretation does not equate the two, as the mass of a single molecule is not the same as the average of an ensemble. A mole of molecules may contain a variety of molecular masses due to natural isotopes, so the average mass is usually not identical to the mass of any single molecule. The actual numerical difference can be very small when considering small molecules and the molecular mass of the most common isotopomer in which case the error only matters to physicists and a small subset of highly specialized chemists; however it is always more correct, accurate and consistent to use molar mass in any bulk stoichiometric calculations. The size of this error becomes much larger when considering larger molecules or less abundant isotopomers. The molecular mass of a molecule which happens to contain heavier isotopes than the average molecule in the sample can differ from the molar mass by several mass units.


          


          Average molecular mass


          The average molecular mass (sometimes abbreviated as average mass) is another variation on the use of the term molecular mass. The average molecular mass is the abundance weighted mean (average) of the molecular masses in a sample. This is often closer to what is meant when "molecular mass" and "molar mass" are used synonymously and may have derived from shortening of this term. The average molecular mass and the molar mass of a particular substance in a particular sample are in fact numerically identical and may be interconverted by avogadro's number. It should be noted, however, that the molar mass is almost always a computed figure derived from the standard atomic weights, whereas the average molecular mass, in fields that need the term, is often a measured figure specific to a sample. Therefore, they often vary since one is theoretical and the other is experimental. Specific samples may vary significantly from the expected isotopic composition due to real deviations from earth average isotopic abundances.


          


          Computing the Molecular Mass


          The molecular mass can be calculated as the sum of the individual isotopic masses (as found in a table of isotopes) of all the atoms in any one molecule. This is possible because molecules are created by chemical reactions which, unlike nuclear reactions, have very small binding energies compared to the rest mass of the atoms ( < 10-9) and therefore create a negligible mass defect. Note that the use of average atomic masses derived from the standard atomic weights found on a standard periodic table will result in an average molecular mass, whereas the use of isotopic masses will result in a molecular mass consistent with the strict interpretation of the definition, i.e. that of a single molecule. Note that any given molecule may contain any given combination of isotopes, so there may be multiple molecular masses for each chemical compound.


          


          Measuring the Molecular Mass


          The molecular mass can also be measured directly using mass spectrometry. In mass spectrometry, the molecular mass of a small molecule is usually reported as the monoisotopic mass, that is, the mass of the molecule containing only the most common isotope of each element. Note that this also differs subtly from the molecular mass in that the choice of isotopes is defined and thus is a single specific molecular mass of the many possible. The masses used to compute the monoisotopic molecular mass are found on a table of isotopic masses and are not found on a typical periodic table. The average molecular mass is often used for larger molecules since molecules with many atoms are unlikely to be composed exclusively of the most abundant isotope of each element. A theoretical average molecular mass can be calculated using the standard atomic weights found on a typical periodic table, since there is likely to be a statistical distribution of atoms representing the isotopes throughout the molecule. This however may differ from the true average molecular mass of the sample due to natural (or artificial) variations in the isotopic distributions.


          


          Example: Average Molecular Mass versus Molecular Mass versus Molar Mass


          The molar mass of a substance is the mass of 1 mol (the SI unit for the basis SI quantity amount of substance, having the symbol n) of the substance. This has a numerical value which is the average molecular mass of the molecules in the substance multiplied by Avogadro's constant approximately 6.022*1023. The most common units of molar mass are g/mol because in those units the numerical value equals the average molecular mass in units of u.


          Conversion Factor of average molecular mass to molar mass:


          
            	molar mass = average molecular mass * (6.022*10-23g/u)*(6.022*1023/mol)


            	or


            	molar mass in g/mol= average molecular mass in u

          


          (Note that these relations are true for theoretical and experimental values, but not between experimental and theoretical values. Molar mass is most often theoretical and average molecular mass is most often experimental)


          The average atomic mass of natural hydrogen is 1.00794 u and that of natural oxygen is 15.9994 u; therefore, the molecular mass of natural water with formula H2O is (2  1.00794 u) + 15.9994 u = 18.01528 u. Therefore, one mole of water has a mass of 18.01528 grams. However, the exact mass of hydrogen-1 (the most common hydrogen isotope) is 1.00783, and the exact mass of oxygen-16 (the most common oxygen isotope) is 15.9949, so the mass of the most common molecule of water is 18.01056 u. The difference of 0.00472 u or 0.03% comes from the fact that natural water contain traces of water molecules containing, oxygen-17, oxygen-18 or hydrogen-2 ( Deuterium) atoms. Although this difference is trivial in bulk chemistry calculations, it can result in complete failure in situations where the behaviour of individual molecules matters, such as in mass spectrometry and particle physics (where the mixture of isotopes does not act as an average).


          There are also situations where the isotopic distributions are not typical such as with heavy water used in some nuclear reactors which is artificially enriched with Deuterium. In these cases the computed values of molar mass and average molecular mass, which are ultimately derived from the standard atomic weights, will not be the same as the actual molar mass or average molecular mass of the sample. In this case the mass of deuterium is 2.0136 u and the average molecular mass of this water (assuming 100% deuterium enrichment) is (2  2.0136 u) + 15.9994 u = 20.0266 u. This is a very large difference of ~11% error from the expected average molecular mass based on the standard atomic weights. Furthermore the most abundant molecular mass is actually slightly less than the average molecular mass since oxygen-16 is still the most common. (2  2.0136 u) + 15.9949 u = 20.0221 u. Although this is an extreme artificial example, natural variation in isotopic distributions do occur and are measurable.
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          Molecular physics is the study of the physical properties of molecules and of the chemical bonds between atoms that bind them. Its most important experimental techniques are the various types of spectroscopy. The field is closely related to atomic physics and overlaps greatly with theoretical chemistry, physical chemistry and chemical physics.


          Additionally to the electronic excitation states which are known from atoms, molecules are able to rotate and to vibrate. These rotations and vibrations are quantized, there are discrete energy levels. The smallest energy differences exist between different rotational states, therefore pure rotational spectra are in the far infrared region (about 30 - 150 m wavelength) of the electromagnetic spectrum. Vibrational spectra are in the near infrared (about 1 - 5 m) and spectra resulting from electronic transitions are mostly in the visible and ultraviolet regions. From measuring rotational and vibrational spectra properties of molecules like the distance between the nuclei can be calculated.


          One important aspect of molecular physics is that the essential atomic orbital theory in the field of atomic physics expands to the molecular orbital theory.
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          In chemistry, a molecule is defined as a sufficiently stable electrically neutral group of at least two atoms in a definite arrangement held together by strong chemical bonds. In organic chemistry and biochemistry, the term molecule is used less strictly and also is applied to charged organic molecules and biomolecules. Molecules are distinguished from polyatomic ions in this strict sense.


          This definition has evolved as knowledge of the structure of molecules has increased. Earlier definitions were less precise defining molecules as the smallest particles of pure chemical substances that still retain their composition and chemical properties. This definition often breaks down since many substances in ordinary experience, such as rocks, salts, and metals, are composed of atoms or ions, but are not made of molecules.


          In the kinetic theory of gases the term molecule is often used for any gaseous particle regardless of their composition. According to this definition noble gases would also be considered molecules despite the fact that they are composed of a single non-bonded atom.


          


          History


          The term "molecule", from the French molcule meaning "extremely minute particle," was coined by French philosopher Rene Descartes in the 1620s. Although the existence of molecules was accepted by many chemists since the early 19th century as a result of Dalton's laws of Definite and Multiple Proportions (1803-1808) and Avogadro's law (1811), there was some resistance among positivists and physicists such as Mach, Boltzmann, Maxwell, and Gibbs, who saw molecules merely as convenient mathematical constructs. The work of Perrin on Brownian motion (1911) is considered to be the final proof of the existence of molecules.


          In a molecule, at least two atoms are joined by shared pairs of electrons in a covalent bond. It may consist of atoms of the same chemical element, as with oxygen (O2), or of different elements, as with water (H2O). Atoms and complexes connected by non-covalent bonds such as hydrogen bonds or ionic bonds are generally not considered single molecules.


          No typical molecule can be defined for ionic (salts) and covalent crystals ( network solids) which are composed of repeating unit cells that extend either in a plane (such as in graphite) or three-dimensionally (such as in diamond or sodium chloride).


          The science of molecules is called molecular chemistry or molecular physics, depending on the focus. Molecular chemistry deals with the laws governing the interaction between molecules that results in the formation and breakage of chemical bonds, while molecular physics deals with the laws governing their structure and properties. In practice, however, this distinction is vague. In molecular sciences, a molecule consists of a stable system ( bound state) comprising two or more atoms. Polyatomic ions may sometimes be usefully thought of as electrically charged molecules. The term unstable molecule is used for very reactive species, i.e., short-lived assemblies ( resonances) of electrons and nuclei, such as radicals, molecular ions, Rydberg molecules, transition states, van der Waals complexes, or systems of colliding atoms as in Bose-Einstein condensates.


          


          Molecular size


          Most molecules are far too small to be seen with the naked eye, but there are exceptions. DNA, a macromolecule, can reach macroscopic sizes, as can molecules of many polymers. The smallest molecule is the diatomic hydrogen (H2), with an overall length of roughly twice the 74 picometres (0.74 ) bond length. Molecules commonly used as building blocks for organic synthesis have a dimension of a few  to several dozen . Single molecules cannot usually be observed by light (as noted above), but small molecules and even the outlines of individual atoms may be traced in some circumstances by use of an atomic force microscope. Some of the largest molecules are macromolecules or supermolecules.


          


          Radius


          Effective molecular radius is the size a molecule displays in solution. . The table of permselectivity for different substances contains examples.


          


          Molecular formula


          The empirical formula of a molecule is the simplest integer ratio of the chemical elements that constitute the compound. For example, in their pure forms, water is always composed of a 2:1 ratio of hydrogen to oxygen, and ethyl alcohol or ethanol is always composed of carbon, hydrogen, and oxygen in a 2:6:1 ratio. However, this does not determine the kind of molecule uniquely - dimethyl ether has the same ratio as ethanol, for instance. Molecules with the same atoms in different arrangements are called isomers. The empirical formula is often the same as the molecular formula but not always. For example the molecule acetylene has molecular formula C2H2, but the simplest integer ratio of elements is CH. The molecular formula reflects the exact number of atoms that compose a molecule.


          The molecular mass can be calculated from the chemical formula and is expressed in conventional atomic mass units equal to 1/12th of the mass of a neutral carbon-12 (12C isotope) atom. For network solids, the term formula unit is used in stoichiometric calculations.


          


          Molecular geometry


          Molecules have fixed equilibrium geometriesbond lengths and angles about which they continuously oscillate through vibrational and rotational motions. A pure substance is composed of molecules with the same average geometrical structure. The chemical formula and the structure of a molecule are the two important factors that determine its properties, particularly its reactivity. Isomers share a chemical formula but normally have very different properties because of their different structures. Stereoisomers, a particular type of isomers, may have very similar physico-chemical properties and at the same time very different biochemical activities.


          


          Molecular spectroscopy


          Molecular spectroscopy deals with the response ( spectrum) of molecules interacting with probing signals of known energy (or frequency, according to Planck's formula). Scattering theory provides the theoretical background for spectroscopy.


          The probing signal used in spectroscopy can be an electromagnetic wave or a beam of particles (electrons, positrons, etc.) The molecular response can consist of signal absorption ( absorption spectroscopy), the emission of another signal ( emission spectroscopy), fragmentation, or chemical changes.


          Spectroscopy is recognized as a powerful tool in investigating the microscopic properties of molecules, in particular their energy levels. In order to extract maximum microscopic information from experimental results, spectroscopy is often coupled with chemical computations.


          


          Theoretical aspects


          The study of molecules by molecular physics and theoretical chemistry is largely based on quantum mechanics and is essential for the understanding of the chemical bond. The simplest of molecules is the hydrogen molecule-ion, H2+, and the simplest of all the chemical bonds is the one-electron bond. H2+ is composed of two positively-charged protons and one negatively-charged electron bound by photon exchange, which means that the Schrdinger equation for the system can be solved more easily due to the lack of electronelectron repulsion. With the development of fast digital computers, approximate solutions for more complicated molecules became possible and are one of the main aspects of computational chemistry.


          When trying to define rigorously whether an arrangement of atoms is "sufficiently stable" to be considered a molecule, IUPAC suggests that it "must correspond to a depression on the potential energy surface that is deep enough to confine at least one vibrational state". This definition does not depend on the nature of the interaction between the atoms, but only on the strength of the interaction. In fact, it includes weakly-bound species that would not traditionally be considered molecules, such as the helium dimer, He2, which has one vibrational bound state but is so loosely bound that it is only likely to be observed at very low temperatures.


          


          Etymology


          According to Merriam-Webster and the Online Etymology Dictionary, the word "molecule" derives from the Latin " moles" or small unit of mass.


          
            	Molecule (1794) - "extremely minute particle," from Fr. molcule (1678), from Mod.L. molecula, dim. of L. moles "mass, barrier". A vague meaning at first; the vogue for the word (used until late 18th century only in Latin form) can be traced to the philosophy of Descartes.

          


          Most molecules are made up of multiple atoms; for example, a molecule of water is a combination of two hydrogen atoms and one oxygen atom. The term 'molecule' in gases has been used as a synonym for the fundamental particles of the gas, whatever their structure. This definition results in a few types of gases (for example inert elements that do not form compounds, such as neon), which has 'molecules' consisting of only a single atom.
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              	General
            


            
              	Name, Symbol, Number

              	molybdenum, Mo, 42
            


            
              	Chemical series

              	transition metals
            


            
              	Group, Period, Block

              	6, 5, d
            


            
              	Appearance

              	gray metallic

              [image: ]
            


            
              	Standard atomic weight

              	95.94 (2) gmol1
            


            
              	Electron configuration

              	[Kr] 4d5 5s1
            


            
              	Electrons per shell

              	2, 8, 18, 13, 1
            


            
              	Physical properties
            


            
              	Phase

              	solid
            


            
              	Density (near r.t.)

              	10.28 gcm3
            


            
              	Liquid density at m.p.

              	9.33 gcm3
            


            
              	Melting point

              	2896 K

              (2623 C, 4753 F)
            


            
              	Boiling point

              	4912 K

              (4639 C, 8382 F)
            


            
              	Heat of fusion

              	37.48  kJmol1
            


            
              	Heat of vaporization

              	617  kJmol1
            


            
              	Specific heat capacity

              	(25C) 24.06 Jmol1K1
            


            
              	
                
                  
                    Vapor pressure
                  

                  
                    	P(Pa)

                    	1

                    	10

                    	100

                    	1 k

                    	10 k

                    	100 k
                  


                  
                    	at T(K)

                    	2742

                    	2994

                    	3312

                    	3707

                    	4212

                    	4879
                  

                

              
            


            
              	Atomic properties
            


            
              	Crystal structure

              	cubic body centered
            


            
              	Oxidation states

              	6, 5, 4, 3, 2, 1

              (strongly acidic oxide)
            


            
              	Electronegativity

              	2.16 (Pauling scale)
            


            
              	Ionization energies

              ( more)

              	1st: 684.3  kJmol1
            


            
              	2nd: 1560 kJmol1
            


            
              	3rd: 2618 kJmol1
            


            
              	Atomic radius

              	145  pm
            


            
              	Atomic radius (calc.)

              	190 pm
            


            
              	Covalent radius

              	145 pm
            


            
              	Miscellaneous
            


            
              	Magnetic ordering

              	no data
            


            
              	Electrical resistivity

              	(20C) 53.4 nm
            


            
              	Thermal conductivity

              	(300K) 138 Wm1K1
            


            
              	Thermal expansion

              	(25C) 4.8 mm1K1
            


            
              	Speed of sound (thin rod)

              	( r.t.) 5400  ms1
            


            
              	Young's modulus

              	329 GPa
            


            
              	Shear modulus

              	126 GPa
            


            
              	Bulk modulus

              	230 GPa
            


            
              	Poisson ratio

              	0.31
            


            
              	Mohs hardness

              	5.5
            


            
              	Vickers hardness

              	1530 MPa
            


            
              	Brinell hardness

              	1500 MPa
            


            
              	CAS registry number

              	7439-98-7
            


            
              	Selected isotopes
            


            
              	
                
                  
                    Main article: Isotopes of molybdenum
                  

                  
                    	iso

                    	NA

                    	half-life

                    	DM

                    	DE ( MeV)

                    	DP
                  


                  
                    	92Mo

                    	14.84%

                    	92Mo is stable with 50 neutrons
                  


                  
                    	93Mo

                    	syn

                    	4103 y

                    	

                    	-

                    	93Nb
                  


                  
                    	94Mo

                    	9.25%

                    	94Mo is stable with 52 neutrons
                  


                  
                    	95Mo

                    	15.92%

                    	95Mo is stable with 53 neutrons
                  


                  
                    	96Mo

                    	16.68%

                    	96Mo is stable with 54 neutrons
                  


                  
                    	97Mo

                    	9.55%

                    	97Mo is stable with 55 neutrons
                  


                  
                    	98Mo

                    	24.13%

                    	98Mo is stable with 56 neutrons
                  


                  
                    	99Mo

                    	syn

                    	65.94 h

                    	-

                    	0.436, 1.214

                    	99Tc
                  


                  
                    	

                    	0.74, 0.36,

                    0.14

                    	-
                  


                  
                    	100Mo

                    	9.63%

                    	7.81018 y

                    	--

                    	3.04

                    	100Ru
                  

                

              
            


            
              	References
            

          


          Molybdenum (pronounced /məˈlɪbdənəm/, from the Greek meaning "lead-like"), is a Group 6 chemical element with the symbol Mo and atomic number 42. It has the sixth-highest melting point of any element, and for this reason it is often used in high-strength steel alloys. Molybdenum is found in trace amounts in plants and animals, although excess molybdenum can be toxic in some animals. Molybdenum was discovered in 1778 by Carl Wilhelm Scheele and first isolated in 1781 by Peter Jacob Hjelm.


          


          Characteristics


          Molybdenum is a transition metal with an electronegativity of 1.8 on the Pauling scale and an atomic mass of 95.9g/mole. It does not react with oxygen or water at room temperature. At elevated temperatures, molybdenum trioxide is formed in the reaction 2Mo + 3O2  2MoO3.


          In its pure metal form, molybdenum is silvery white and very hard, though it is somewhat more ductile than tungsten. It has a melting point of 2623C, and only tantalum, osmium, rhenium, and tungsten have higher melting points. Molybdenum burns only at temperatures above 600C. It also has the lowest heating expansion of any commercially used metal.


          Molybdenum has a value of approximately $65,000 per tonne as of 4 May 2007. It maintained a price at or near $10,000 per tonne from 1997 through 2002, and reached a high of $103,000 per tonne in June 2005.


          


          Isotopes


          There are 35 known isotopes of molybdenum ranging in atomic mass from 83 to 117, as well as four metastable nuclear isomers. Seven isotopes occur naturally, with atomic masses of 92, 94, 95, 96, 97, 98, and 100. Of these naturally occurring isotopes, five are stable, with atomic masses from 94 to 98. All unstable isotopes of molybdenum decay into isotopes of niobium, technetium, and ruthenium.


          Molybdenum-92 and molybdenum-100 are the only naturally occurring isotopes that are not stable. Molybdenum-100 has a half-life of approximately 11019 y and undergoes double beta decay into ruthenium-100. Molybdenum-98 is the most common isotope, comprising 24.14% of all molybdenum. Molybdenum isotopes with mass numbers from 111 to 117 all have half-lives of approximately .15s.


          


          Occurrence
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              Molybdenum output in 2005
            

          


          The world's largest producers of molybdenum materials are the United States, Canada, Chile, Russia, and China.


          Though molybdenum is found in such minerals as wulfenite (PbMoO4) and powellite (CaMoO4), the main commercial source of molybdenum is molybdenite (MoS2). Molybdenum is mined as a principal ore, and is also recovered as a byproduct of copper and tungsten mining. The large mining areas in Colorado ( Climax) and in British Columbia yield molybdenite while the Chuquicamata mines in northern Chile produce molybdenum as a byproduct of copper mining. The Knaben mine in southern Norway was opened in 1885, making it the first molybdenum mine. It remained open until 1973.


          Molybdenum is the 42nd-most-abundant element in the universe, and the 25th-most-abundant element in Earth's oceans, with an average of 10.8mt/km. The Russian Luna 24 mission discovered a single molybdenum-bearing grain (1  0.6m) in a pyroxene fragment taken from Mare Crisium on the Moon.


          A side product of molybdenum mining is rhenium. As it is always present in small varying quantities in molybdenite, the only commercial source for rhenium is molybdenum mines.


          


          Compounds


          Molybdenum has several common oxidation states, +2 +3 +4 +5 and +6. The highest oxidation state is common in the molybdenum(VI) oxide MoO3 while the normal sulfur compound is molybdenum disulfide MoS2. The broad range of oxidation states shows up in the chlorides of molybdenum:


          
            	Molybdenum(II) chloride MoCl2 (yellow solid),


            	Molybdenum(III) chloride MoCl3 (dark red solid),


            	Molybdenum(V) chloride MoCl5 (dark green solid),


            	Molybdenum(IV) chloride MoCl6 (brown solid),

          


          Like chromium and some other transition metals molybdenum is able to form quadruple bonds


          


          Biological role


          The most important use of the molybdenum atom in in living organisms is as a metal hetero-atom at the active site in certain in enzymes. In nitrogen fixation in certain bacteria, the nitrogenase enzyme which is involved in the terminal step of reducing molecular nitrogen, usually contains molybdenum in the active site (though replacement of Mo with iron or vanadium is known).


          Though molybdenum forms compounds with various organic molecules, including carbohydrates and amino acids, it is transported throughout the human body as MoO42-. Molybdenum is present in approximately 20 enzymes in animals, including aldehyde oxidase, sulfite oxidase, xanthine oxidase. In some animals, the oxidation of xanthine to uric acid, a process of purine catabolism, is catalyzed by xanthine oxidase, a molybdenum-containing enzyme. The activity of xanthine oxidase is directly proportional to the amount of molybdenum in the body. However, an extremely high concentration of molybdenum reverses the trend, and can act as an inhibitor in both purine catabolism and other processes. Molybdenum concentrations also affect protein synthesis, metabolism, and growth.


          In a 70kg human body, there is approximately 9.3mg molybdenum, comprising .00001% of the total body mass. It occurs in higher concentrations in the liver and kidneys, and in lower concentrations in the vertebrae. Molybdenum is also present within human tooth enamel and may help prevent the decaying thereof. Pork, lamb, and beef liver each have approximately 1.5 parts molybdenum per million. Other significant dietary sources include green beans, eggs, sunflower seeds, wheat flour, lentils, and cereal grain.


          The average daily intake of molybdenum is .3mg. Daily intake above .4mg can be toxic. Molybdenum deficiency, caused by less than .05mg/day, can cause stunted growth, reduced appetite, and impaired reproduction. Sodium tungstate is a competitive inhibitor of molybdenum. Dietary tungsten reduces the concentration of molybdenum in tissues.


          


          Copper-molybdenum antagonism


          High amounts of molybdenum can interfere with the body's uptake of copper, both by preventing plasma proteins from binding the copper and by increasing the amount of copper that is excreted in urine. Ruminants that consume high amounts of molybdenum develop symptoms including diarrhea, stunted growth, anaemia, and achromotrichia. These symptoms can be alleviated by the administration of more copper into the system, both in dietary form and by injection. The condition can be aggravated by excess sulfur.


          


          Applications


          The ability of molybdenum to withstand extreme temperatures without significantly expanding or softening makes it useful in applications that involve intense heat, including the manufacture of aircraft parts, electrical contacts, industrial motors, and filaments. Molybdenum is also used in alloys for its high corrosion resistance and weldability. Most high-strength steel alloys are .25% to 8% molybdenum. Despite being used in such small portions, more than 43 million kg of molybdenum is used as an alloying agent each year in stainless steels, tool steels, cast irons, and high-temperature superalloys.


          Because of its lower density and more stable price, molybdenum is implemented in the place of tungsten. Molybdenum can be implemented both as an alloying agent and as a flame-resistant coating for other metals. Although its melting point is 2623 C, molybdenum rapidly oxidizes at temperatures above 760 C, making it better-suited for use in vacuum environments.


          Molybdenum disulfide (MoS2) is used as a lubricant and an agent. It forms strong films on metallic surfaces, and is highly resistant to both extreme temperatures and high pressure. Lead molybdate co-precipitated with lead chromate and lead sulfate is a bright-orange pigment used with ceramics and plastics. Molybdenum trioxide (MoO3) is used as an adhesive between enamels and metals. Molybdenum powder is used as a fertilizer for some plants, such as cauliflower.


          Also used in NO, NO2, NOx analyzers in power plants for pollution controls. At 350 C the element acts as a catalyst for NO2/NOx to form only NO molecules for consistent readings by infrared light.


          


          History


          Molybdenite (from the Greek ό molybdos, meaning lead), the principal ore from which molybdenum is now extracted, was previously known as molybdena. Molybdena was confused with and often implemented as though it were graphite. Even when the two ores were distinguishable, molybdena was thought to be a lead ore. In 1754, Bengt Qvist examined the mineral and determined that it did not contain lead.


          It was not until 1778 that Swedish chemist Carl Wilhelm Scheele realized molybdena was neither graphite nor lead. He and other chemists then correctly assumed that it was the ore of a distinct new element, named molybdenum for the mineral in which it was discovered. Peter Jacob Hjelm successfully isolated molybdenum using carbon and linseed oil in 1781. For a long time there was no industrial use for molybdenum. The French Schneider Electrics company produced the first steel molybdenum alloy armor plates in 1894. Until World War I most other armor factories also used molybdenum alloys. In World War I, some British tanks were protected by 75mm manganese plating, but this proved to be ineffective. The manganese plates were then replaced with 25mm molybdenum plating. These allowed for higher speed, greater maneuverability, and, despite being thinner, better protection. The high demand of molybdenum in World War I and World War II and the steep decrease after the wars had a great influence on prices and production of molybdenum.


          


          Precautions


          Molybdenum dusts and fumes, as can be generated by mining or metalworking, are not toxic. There are no long-term effects associated with exposure to molybdenum; however, prolonged exposure can cause irritation to the eyes and skin. The direct inhalation or ingestion of molybdenum should also be avoided. OSHA regulations specify the maximum permissible molybdenum exposure in an 8-hour day to be 5 mg/m. Chronic exposure to 60 to 600 mg Mo/m can cause symptoms including fatigue, headaches, and joint pains.
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          In classical mechanics, momentum ( pl. momenta; SI unit kg m/s, or, equivalently, N s) is the product of the mass and velocity of an object (p=mv). For more accurate measures of momentum, see the section "modern definitions of momentum" on this page. It is sometimes referred to as linear momentum to distinguish it from the related subject of angular momentum. Linear momentum is a vector quantity, since it has a direction as well as a magnitude. Angular momentum is a pseudovector quantity because it gains an additional sign flip under an improper rotation the total momentum of any groups of objects remains the same unless outside forces act on the object.


          Momentum is a conserved quantity, meaning that the total momentum of any closed system (one not affected by external forces) cannot change.


          


          History of the concept


          The word and the general concept of mōmentum was used in the Roman Republic primarily to mean "a movement, motion (as an indwelling force ...)." A fish was able to change velocity (velocitas) through the mōmentum of its tail. The word is formed by an accretion of suffices on the stem of Latin movēre, "to move." A movi-men- is the result of the movēre just as frag-men- is the result of frangere, "to break." Extension by -to- obtains mōvimentum and fragmentum, the former contracting to mōmentum.


          The mōmentum was not merely the motion, which was mōtus, but was the power residing in a moving object, captured by today's mathematical definitions. A mōtus, "movement", was a stage in any sort of change, while velocitas, "swiftness", captured only speed. The Romans, due to limitations inherent in the Roman numeral system, were unable to go further with the perception.


          The arrival of Arabic numerals in the 10th century opened the gate to modern quantitative philosophy. The concept of momentum in classical mechanics was originated by a number of great thinkers and experimentalists. The first of these was Ibn Sina (Avicenna) circa 1000, who referred to impetus as proportional to weight times velocity. Ren Descartes later referred to mass times velocity as the fundamental force of motion. Galileo in his Two New Sciences used the Italian word "impeto."


          The question has been much debated as to what Sir Isaac Newton's contribution to the concept was. Apparently nothing, except to state more fully and with better mathematics what was already known. The first and second of Newton's Laws of Motion had already been stated by John Wallis in his 1670 work, Mechanica sive De Motu, Tractatus Geometricus: "the initial state of the body, either of rest or of motion, will persist" and "If the force is greater than the resistance, motion will result...." Wallis uses momentum and vis for force.


          Newton's "Mathematical Principles of Natural History" when it first came out in 1686 showed a similar casting around for words to use for the mathematical momentum. His Definition II defines quantitas motus, "quantity of motion," as "arising from the velocity and quantity of matter conjointly", which identifies it as momentum. Thus when in Law II he refers to mutatio motus, "change of motion," being proportional to the force impressed, he is generally taken to mean momentum and not motion.


          It remained only to assign a standard term to the quantity of motion. The first use of "momentum" in its proper mathematical sense is not clear but by the time of Jenning's Miscellanea in 1721, four years before the final edition of Newton's Principia Mathematica, momentum M or "quantity of motion" was being defined for students as "a rectangle", the product of Q and V where Q is "quantity of material" and V is "velocity", s/t.


          


          Linear momentum of a particle


          
            [image: Newton's apple in Einstein's elevator, a frame of reference. In it the apple has no velocity or momentum; outside, it does.]

            
              Newton's apple in Einstein's elevator, a frame of reference. In it the apple has no velocity or momentum; outside, it does.
            

          


          If an object is moving in any reference frame, then it has momentum in that frame. It is important to note that momentum is frame dependent. That is, the same object may have a certain momentum in one frame of reference, but a different amount in another frame. For example, a moving object has momentum in a reference frame fixed to a spot on the ground, while at the same time having 0 momentum in a reference frame attached to the object's centre of mass.


          The amount of momentum that an object has depends on two physical quantities: the mass and the velocity of the moving object in the frame of reference. In physics, the usual symbol for momentum is a small bold p (bold because it is a vector); so this can be written:


          
            	[image: \mathbf{p}= m \mathbf{v}]

          


          where:


          
            	[image: \ \mathbf{p}] is the momentum


            	[image: \ m] is the mass


            	[image: \ \mathbf{v}] the velocity

          


          Example: a model airplane of 1 kg travelling due north at 1 m/s in straight and level flight has a momentum of 1 kg m/s due north measured from the ground. To the dummy pilot in the cockpit it has a velocity and momentum of zero.


          According to Newton's second law the rate of change of the momentum of a particle is proportional to the resultant force acting on the particle and is in the direction of that force. In the case of constant mass, and velocities much less than the speed of light, this definition results in the equation


          
            	[image: \ \sum{\mathbf{F}} = {\mathrm{d}\mathbf{p} \over \mathrm{d}t} = {\mathrm{d}m \over \mathrm{d}t}\mathbf{v}+ {\mathrm{d}\mathbf{v} \over \mathrm{d}t}m=0+ {\mathrm{d}\mathbf{v} \over \mathrm{d}t}m = m\mathbf{a} ]

          


          or just simply


          
            	[image: \mathbf{F}= m \mathbf{a}]

          


          where F is understood to be the resultant.


          Example: a model airplane of 1 kg accelerates from rest to a velocity of 1 m/sec due north in 1 sec. The thrust required to produce this acceleration is 1 newton. The change in momentum is 1 kg-m/sec. To the dummy pilot in the cockpit there is no change of momentum. Its pressing backward in the seat is a reaction to the unbalanced thrust, shortly to be balanced by the drag.


          


          Linear momentum of a system of particles


          


          Relating to mass and velocity


          The linear momentum of a system of particles is the vector sum of the momenta of all the individual objects in the system.


          
            	[image: \mathbf{P}= \sum_{i = 1}^n m_i \mathbf{v}_i = m_1 \mathbf{v}_1 + m_2 \mathbf{v}_2 + m_3 \mathbf{v}_3 + \cdots + m_n \mathbf{v}_n ]

          


          where


          
            	[image: \mathbf{P}] is the momentum of the particle system


            	[image: \ m_i] is the mass of object i


            	[image: \mathbf{v}_i] the vector velocity of object i


            	[image: \ n] is the number of objects in the system

          


          It can be shown that, in the centre of mass frame the momentum of a system is zero. Additionally, the momentum in a frame of reference that is moving at a speed [image: \mathbf{v}_{cm}] with respect to that frame is simply:


          
            	[image: \mathbf{P}= M\mathbf{v}_{cm}]

          


          where:


          
            	[image: M=\sum_{i = 1}^n m_i].

          


          


          Relating to force- General equations of motion


          
            [image: Motion of a material body]

            
              Motion of a material body
            

          


          The linear momentum of a system of particles can also be defined as the product of the total mass [image: \ M] of the system times the velocity of the centre of mass [image: \mathbf{v}_{cm}]


          
            	[image: \ \sum{\mathbf{F}} = {\mathrm{d}\mathbf{P} \over \mathrm{d}t}= M \frac{\mathrm{d}\mathbf{v}_{cm}}{\mathrm{d}t}=M\mathbf{a}_{cm}]

          


          This is commonly known as Newton's second law.


          For a more general derivation using tensors, we consider a moving body (see Figure), assumed as a continuum, occupying a volume [image: \ V] at a time [image: \ t], having a surface area [image: \ S], with defined traction or surface forces [image: \ T_i^{(n)}] acting on every point of the body surface, body forces [image: \ F_i] per unit of volume on every point within the volume [image: \ V], and a velocity field [image: \ v_i] prescribed throughout the body. Following the previous equation, The linear momentum of the system is:


          
            	[image: \ \int_S T_i^{(n)}dS + \int_V F_i dV = \int_V \rho \frac{d v_i}{dt} \, dV]

          


          By definition the stress vector is [image: \ T_i^{(n)} =\sigma_{ij}n_j], then


          
            	[image: \ \int_S \sigma_{ij}n_j \, dS + \int_V F_i \, dV = \int_V \rho \frac{d v_i}{dt} \, dV]

          


          Using the Gauss's divergency theorem to convert a surface integral to a volume integral gives


          
            	[image: \ \int_V \sigma_{ij,j} \, dV + \int_V F_i \, dV = \int_V \rho \frac{d v_i}{dt} \, dV]


            	[image: \ \int_V \sigma_{ij,j} + F_i \, dV = \int_V \rho \frac{d v_i}{dt} \, dV]

          


          For an arbitrary volume the integrand vanishes, and we have the Cauchy's equations of motion


          
            	[image: \ \sigma_{ij,j} + F_i = \rho \frac{d v_i}{dt}]

          


          If a system is in equilibrium, the change in momentum with respect to time is equal to 0, as there is no acceleration.


          
            	[image: \ \sum{\mathbf{F}} = {\mathrm{d}\mathbf{P} \over \mathrm{d}t}=\ M\mathbf{a}_{cm}= 0]

          


          or using tensors,


          
            	[image: \ \sigma_{ij,j} + F_i = 0]

          


          These are the equilibrium equations which are used in solid mechanics for solving problems of linear elasticity. In engineering notation, the equilibrium equations are expressed as


          
            	[image: \frac{\partial \sigma_x}{\partial x} + \frac{\partial \tau_{yx}}{\partial y} + \frac{\partial \tau_{zx}}{\partial z} + F_x = 0]

          


          
            	[image: \frac{\partial \tau_{xy}}{\partial x} + \frac{\partial \sigma_y}{\partial y} + \frac{\partial \tau_{zy}}{\partial z} + F_y = 0]

          


          
            	[image: \frac{\partial \tau_{xz}}{\partial x} + \frac{\partial \tau_{yz}}{\partial y} + \frac{\partial \sigma_z}{\partial z} + F_z = 0]

          


          


          Conservation of linear momentum


          The law of conservation of linear momentum is a fundamental law of nature, and it states that the total momentum of a closed system of objects (which has no interactions with external agents) is constant. One of the consequences of this is that the centre of mass of any system of objects will always continue with the same velocity unless acted on by a force from outside the system.


          Conservation of momentum is a mathematical consequence of the homogeneity (shift symmetry) of space (position in space is the canonical conjugate quantity to momentum). So, momentum conservation can be philosophically stated as "nothing depends on location per se".


          In an isolated system (one where external forces are absent) the total momentum will be constant: this is implied by Newton's first law of motion. Newton's third law of motion, the law of reciprocal actions, which dictates that the forces acting between systems are equal in magnitude, but opposite in sign, is due to the conservation of momentum.


          Since position in space is a vector quantity, momentum (being the canonical conjugate of position) is a vector quantity as well - it has direction. Thus, when a gun is fired, the final total momentum of the system (the gun and the bullet) is the vector sum of the momenta of these two objects. Assuming that the gun and bullet were at rest prior to firing (meaning the initial momentum of the system was zero), the final total momentum must also equal 0.


          In an isolated system with only two objects, the change in momentum of one object must be equal and opposite to the change in momentum of the other object. Mathematically,


          [image: \Delta \mathbf{p}_1 = -\Delta \mathbf{p}_2]


          Momentum has the special property that, in a closed system, it is always conserved, even in collisions and separations caused by explosive forces. Kinetic energy, on the other hand, is not conserved in collisions if they are inelastic. Since momentum is conserved it can be used to calculate an unknown velocity following a collision or a separation if all the other masses and velocities are known.


          A common problem in physics that requires the use of this fact is the collision of two particles. Since momentum is always conserved, the sum of the momenta before the collision must equal the sum of the momenta after the collision:


          
            	[image: m_1 \mathbf u_{1} + m_2 \mathbf u_{2} = m_1 \mathbf v_{1} + m_2 \mathbf v_{2} \,]

          


          where:


          
            	u signifies vector velocity before the collision


            	v signifies vector velocity after the collision.

          


          Usually, we either only know the velocities before or after a collision and would like to also find out the opposite. Correctly solving this problem means you have to know what kind of collision took place. There are two basic kinds of collisions, both of which conserve momentum:


          
            	Elastic collisions conserve kinetic energy as well as total momentum before and after collision.


            	Inelastic collisions don't conserve kinetic energy, but total momentum before and after collision is conserved.

          


          


          Elastic collisions


          A collision between two billiard balls is a good example of an almost totally elastic collision. In addition to momentum being conserved when the two balls collide, the sum of kinetic energy before a collision must equal the sum of kinetic energy after:


          
            	
              
                	[image: \begin{matrix}\frac{1}{2}\end{matrix} m_1 v_{1,i}^2 + \begin{matrix}\frac{1}{2}\end{matrix} m_2 v_{2,i}^2 = \begin{matrix}\frac{1}{2}\end{matrix} m_1 v_{1,f}^2 + \begin{matrix}\frac{1}{2}\end{matrix} m_2 v_{2,f}^2 \,]

              

            

          


          Since the 1/2 factor is common to all the terms, it can be taken out right away.


          


          Head-on collision (1 dimensional)


          In the case of two objects colliding head on we find that the final velocity


          
            	
              
                	[image:  v_{1,f} = \left( \frac{m_1 - m_2}{m_1 + m_2} \right) v_{1,i} + \left( \frac{2 m_2}{m_1 + m_2} \right) v_{2,i} \,]

              

            

          


          
            	
              
                	[image:  v_{2,f} = \left( \frac{2 m_1}{m_1 + m_2} \right) v_{1,i} + \left( \frac{m_2 - m_1}{m_1 + m_2} \right) v_{2,i} \,]

              

            

          


          which can then easily be rearranged to


          
            	
              
                	[image: m_{1} \cdot v_{1,f} + m_{2} \cdot v_{2,f} = m_{1} \cdot v_{1,i} + m_{2} \cdot v_{2,i}\,]

              

            

          


          Special Case: m1>>m2


          Now consider the case when the mass of one body, say m1, is far greater than that of the other, m2 (m1>>m2). In that case m1+m2 is approximately equal to m1 and m1-m2 is approximately equal to m1.


          Using these approximations, the above formula for v2,f reduces to v2,f = 2v1,i  v2,i. Its physical interpretation is that in the case of a collision between two bodies, one of which is much more massive than the other, the lighter body ends up moving in the opposite direction with twice the original speed of the more massive body.


          Special Case: m1=m2


          Another special case is when the collision is between two bodies of equal mass.


          Say body m1 moving at velocity v1 strikes body m2 that is at rest (v2). Putting this case in the equation derived above we will see that after the collision, the body that was moving (m1) will start moving with velocity v2 and the mass m2 will start moving with velocity v1. So there will be an exchange of velocities.


          Now suppose one of the masses, say m2, was at rest. In that case after the collision the moving body, m1, will come to rest and the body that was at rest, m2, will start moving with the velocity that m1 had before the collision.


          Note that all of these observations are for an elastic collision.


          This phenomenon is demonstrated by Newton's cradle, one of the best known examples of conservation of momentum, a real life example of this special case.


          


          Multi-dimensional collisions


          In the case of objects colliding in more than one dimension, as in oblique collisions, the velocity is resolved into orthogonal components with one component perpendicular to the plane of collision and the other component or components in the plane of collision. The velocity components in the plane of collision remain unchanged, while the velocity perpendicular to the plane of collision is calculated in the same way as the one-dimensional case.


          For example, in a two-dimensional collision, the momenta can be resolved into x and y components. We can then calculate each component separately, and combine them to produce a vector result. The magnitude of this vector is the final momentum of the isolated system.


          See the elastic collision page for more details. x = 2a


          


          Inelastic collisions


          A common example of a perfectly inelastic collision is when two snowballs collide and then stick together afterwards. This equation describes the conservation of momentum:


          
            	
              
                	[image: m_1 \mathbf v_{1,i} + m_2 \mathbf v_{2,i} = \left( m_1 + m_2 \right) \mathbf v_f \,]

              

            

          


          It can be shown that a perfectly inelastic collision is one in which the maximum amount of kinetic energy is converted into other forms. For instance, if both objects stick together after the collision and move with a final common velocity, one can always find a reference frame in which the objects are brought to rest by the collision and 100% of the kinetic energy is converted. This is true even in the relativistic case and utilized in particle accelerators to efficiently convert kinetic energy into new forms of mass-energy (i.e. to create massive particles).


          In case of Inelastic collision, there is a parameter attached called coefficient of restitution (denoted by small 'e' or 'c' in many text books). It is defined as the ratio of relative velocity of separation to relative velocity of approach. It is a ratio hence it is a dimensionless quantity.


          When we have an elastic collision the value of e (= coefficient of restitution) is 1, i.e. the relative velocity of approach is same as the relative velocity of separation of the colliding bodies. In an elastic collision the Kinetic energy of the system is conserved.


          When a collision is not elastic (e<1) it is an inelastic collision. In case of a perfectly inelastic collision the relative velocity of separation of the centre of masses of the colliding bodies is 0. Hence after collision the bodies stick together after collision. In case of an inelastic collision the loss of Kinetic energy is maximum as stated above.


          In all types of collision if no external force is acting on the system of colliding bodies, the momentum will always get preserved.


          


          Explosions


          An explosion occurs when an object is divided into two or more fragments due to a release of energy. Note that kinetic energy in a system of explosion is not conserved because it involves energy transformation. (i.e. kinetic energy changes into heat and sound energy)


          http://www.glenbrook.k12.il.us/gbssci/phys/Class/momentum/u4l2e.html


          In the exploding cannon demonstration, total system momentum is conserved. The system consists of two objects - a cannon and a tennis ball. Before the explosion, the total momentum of the system is zero since the cannon and the tennis ball located inside of it are both at rest. After the explosion, the total momentum of the system must still be zero. If the ball acquires 50 units of forward momentum, then the cannon acquires 50 units of backwards momentum. The vector sum of the individual momenta of the two objects is 0. Total system momentum is conserved.


          See the inelastic collision page for more details.


          


          Modern definitions of momentum


          


          Momentum in relativistic mechanics


          In relativistic mechanics, in order to be conserved, momentum must be defined as:


          
            	[image:  \mathbf{p} = \gamma m_0\mathbf{v} ]

          


          where


          
            	[image: m_0\,] is the invariant mass of the object moving,


            	[image:  \gamma = \frac{1}{\sqrt{1 - \frac{v^2}{c^2}}}] is the Lorentz factor


            	[image: v\,] is the relative velocity between an object and an observer


            	[image: c\,] is the speed of light.

          


          Relativistic momentum can also be written as invariant mass times the object's proper velocity, defined as the rate of change of object position in the observer frame with respect to time elapsed on object clocks (i.e. object proper time). Relativistic momentum becomes Newtonian momentum: [image:  m\mathbf{v} ] at low speed [image:  \big(\mathbf{v}/c \rightarrow 0 \big)].


          
            [image: The diagram can serve as a useful mnemonic for remembering the above relations involving relativistic energy , invariant mass , and relativistic momentum . Please note that in the notation used by the diagram's creator, the invariant mass is subscripted with a zero, .]

            
              The diagram can serve as a useful mnemonic for remembering the above relations involving relativistic energy [image: E\,], invariant mass [image: m_0\,], and relativistic momentum [image: p\,]. Please note that in the notation used by the diagram's creator, the invariant mass [image: m\,] is subscripted with a zero, [image: m_0\,].
            

          


          Relativistic four-momentum as proposed by Albert Einstein arises from the invariance of four-vectors under Lorentzian translation. The four-momentum is defined as:


          
            	[image: \left( {E \over c} , p_x , p_y ,p_z \right)]

          


          where


          
            	[image: p_x\,] is the [image: x\,] component of the relativistic momentum,


            	[image: E \,] is the total energy of the system:


            	[image:  E = \gamma m_0c^2 \,]

          


          The "length" of the vector is the mass times the speed of light, which is invariant across all reference frames:


          
            	[image: (E/c)^2 - p^2 = (mc)^2\,]

          


          Momentum of massless objects


          Objects without a rest mass, such as photons, also carry momentum. The formula is:


          
            	[image: p = \frac{h}{\lambda} = \frac{E}{c} ]

          


          where


          
            	[image: h\,] is Planck's constant,


            	[image: \lambda\,] is the wavelength of the photon,


            	[image: E\,] is the energy the photon carries and


            	[image: c\,] is the speed of light.

          


          Generalization of momentum


          Momentum is the Noether charge of translational invariance. As such, even fields as well as other things can have momentum, not just particles. However, in curved space-time which is not asymptotically Minkowski, momentum isn't defined at all.


          


          Momentum in quantum mechanics


          In quantum mechanics, momentum is defined as an operator on the wave function. The Heisenberg uncertainty principle defines limits on how accurately the momentum and position of a single observable system can be known at once. In quantum mechanics, position and momentum are conjugate variables.


          For a single particle with no electric charge and no spin, the momentum operator can be written in the position basis as


          
            	[image: \mathbf{p}={\hbar\over i}\nabla=-i\hbar\nabla]

          


          where:


          
            	[image: \nabla] is the gradient operator;


            	[image: \hbar] is the reduced Planck constant;


            	[image:  i = \sqrt{-1} ] is the imaginary unit.

          


          This is a commonly encountered form of the momentum operator, though not the most general one.


          


          Momentum in electromagnetism


          Electric and magnetic fields possess momentum regardless of whether they are static or they change in time. It is a great surprise for freshmen who are introduced to the well known fact of the pressure P of an electrostatic (magnetostatic) field upon a metal sphere, cylindrical capacity or ferromagnetic bar:


          
            	[image: P_{static} = {W}= [ {\epsilon_0 \epsilon}{\frac{{\mathbf E}^2 }{ {2}}} +{\frac{ 1 }{ {\mu_0 \mu} }} {\frac{{\mathbf B}^2}{{2}}}],]

          


          where W, [image: {\mathbf E}], [image: {\mathbf B}], are electromagnetic energy density , electric and magnetic fields respectively. The electromagnetic pressure P = W may be sufficiently high to explode capacity. Thus electric and magnetic fields do carry momentum.


          Light (visible, UV, radio) is an electromagnetic wave and also has momentum. Even though photons (the particle aspect of light) have no mass, they still carry momentum. This leads to applications such as the solar sail.


          Momentum is conserved in an electrodynamic system (it may change from momentum in the fields to mechanical momentum of moving parts). The treatment of the momentum of a field is usually accomplished by considering the so-called energy-momentum tensor and the change in time of the Poynting vector integrated over some volume. This is a tensor field which has components related to the energy density and the momentum density.


          The definition canonical momentum corresponding to the momentum operator of quantum mechanics when it interacts with the electromagnetic field is, using the principle of least coupling:


          
            	[image: \mathbf P = m\mathbf v + q\mathbf A],

          


          instead of the customary


          
            	[image: \mathbf p = m\mathbf v],

          


          where:


          
            	[image: \mathbf A] is the electromagnetic vector potential


            	m the charged particle's invariant mass


            	[image: \mathbf v] its velocity


            	q its charge.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Momentum"
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              	Capital

              	Monaco
            


            
              	Largest Mostpopulated quartier

              	

              Monte Carlo
            


            
              	Official languages

              	French
            


            
              	Demonym

              	Mongasque or Monagasque
            


            
              	Government

              	Constitutional monarchy and Principality
            


            
              	-

              	Prince

              	Albert II
            


            
              	-

              	Minister of State

              	Jean-Paul Proust
            


            
              	-

              	President of the National Council

              	Stphane Valeri ( UPM)
            


            
              	Independence
            


            
              	-

              	House of Grimaldi

              	1297
            


            
              	Area
            


            
              	-

              	Total

              	1.95km( 233rd)

              0.76 sqmi
            


            
              	-

              	Water(%)

              	0.0
            


            
              	Population
            


            
              	-

              	2007estimate

              	32,671( 210th)
            


            
              	-

              	2000census

              	32,020
            


            
              	-

              	Density

              	16,754/km( 2nd)

              47,358/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$976 million( ?)
            


            
              	-

              	Per capita

              	$70,670 (50,000) (Mid Sept. 07 est.)( 2/3)
            


            
              	HDI(2003)

              	n/a(n/a)( unranked)
            


            
              	Currency

              	Euro ( EUR)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.mc
            


            
              	Calling code

              	+377
            

          


          Monaco, officially the Principality of Monaco ( Mongasque: Principatu de Mnegu; Occitan: Principat de Mnegue; French: Principaut de Monaco) is a small sovereign city-state located in Western Europe. The territory lies on the northern coast of the Mediterranean Sea and is completely enclosed by France. Monaco is often regarded as a tax haven, and many of its inhabitants are wealthy and from foreign countries (including France), although they are not a majority.


          Monaco is a Constitutional Monarchy and Principality with Prince Albert II as head of state. The Grimaldi family has ruled over Monaco since 1292 and the state's sovereignty was officially recognized by the Franco-Monegasque Treaty of 1861. Despite being independent, Monacos defense is still the responsibility of France.


          Monaco is the worlds most densely populated sovereign country, and the world's smallest French-speaking country.


          


          Administrative division


          Monaco is a small country in Europe, and the distinction between the State and City of Monaco is purely theoretical. The state in fact consists of one municipality (commune) only. According to the constitution of 1911, the principality was subdivided into three municipalities:


          
            	Monaco ( Monaco-Ville), the old city on a rocky promontory extending into the Mediterranean, known as the Rock of Monaco, or simply le Rocher (the rock), where the palace is located


            	Monte Carlo, the principal residential and resort area with the Monte Carlo Casino in the east and northeast


            	La Condamine, the northwest section including the port area.

          


          The three municipalities were merged into one in 1954 (after accusations that the government was acting according to the motto "divide and conquer"), and they had the status of wards (quartiers) thereafter.


          
            	Fontvieille was added as fourth ward, a newly constructed area reclaimed from the sea (in the 1970s)


            	Moneghetti became the fifth ward, created from a part of La Condamine


            	Larvotto became the sixth ward, created from a part of Monte Carlo


            	La Rousse/Saint Roman (including Le Tnao) became the seventh ward, also created from a part of Monte Carlo

          


          Subsequently, three additional wards were created:


          
            	Saint Michel, from a part of Monte Carlo


            	La Colle, from a part of La Condamine


            	Les Rvoires, from a part of La Condamine

          


          An additional ward is planned by new land reclamation, to be settled from 2014:


          
            	Le Portier

          


          Currently the principality is subdivided into 10 wards (with their official numbers - Le Portier, the planned ward, is anticipated as number 11):


          
            
              	Nr

              	Ward

              	Area

              (m)

              	Population

              ( Census

              of 2000)

              	Density

              km2

              	City

              Blocks

              (lots)

              	Remarks
            


            
              	Former municipality of Monaco
            


            
              	05

              	Monaco-Ville

              	184,750

              	1,034

              	5597

              	19

              	Old City with palace
            


            
              	Former municipality of Monte Carlo
            


            
              	01

              	Monte Carlo/Splugues (Bd. Des Moulins-Av. de la Madone)

              	281,461

              	3,034

              	10779

              	20

              	the casino and resort area
            


            
              	02

              	La Rousse/ Saint Roman (Annonciade-Chteau Prigord)

              	105,215

              	3,223

              	30633

              	15

              	in the northeast, incl. Le Tnao
            


            
              	03

              	Larvotto/Bas Moulins (Larvotto-Bd Psse Grace)

              	328,479

              	5,443

              	16570

              	15

              	eastern beach area
            


            
              	10

              	Saint Michel (Psse Charlotte-Park Palace)

              	142,223

              	3,807

              	26768

              	24

              	central residential area
            


            
              	Former municipality of La Condamine
            


            
              	04

              	La Condamine

              	237,283

              	3,847

              	16213

              	27

              	port area in the northwest
            


            
              	07

              	La Colle (Plati-Pasteur-Bd Charles III)

              	188,073

              	2,822

              	15005

              	15

              	on the western border with Cap d'Ail
            


            
              	08

              	Les Rvoires (Hector Otto-Honor Labande)

              	75,747

              	2,515

              	33203

              	11

              	containing the Jardin Exotique
            


            
              	09

              	Moneghetti/ Bd de Belgique (Bd Rainier III-Bd de Belgique

              	107,056

              	3,003

              	28051

              	18

              	
            


            
              	new land reclaimed from the sea
            


            
              	06

              	Fontvieille

              	324,157

              	3,292

              	10156

              	9

              	started 1971
            


            
              	11

              	Le Portier

              	275,0001)

              	-

              	-

              	-

              	planned (for 2014)
            


            
              	

              	Monaco

              	1,974,444

              	32,020

              	16217

              	173

              	
            


            
              	1) Area not included in total, as it is only proposed
            

          


          For statistical purposes, the wards of Monaco are further subdivided into 173 city blocks (lots), which are comparable to the census blocks in the United States.


          


          History
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          Monaco first gained its name from the nearby Phocaean Greek colony, in the sixth century BC, which referred to the Ligurians as Monoikos, from the Greek ό "single house", from ό "alone, single" + ί "house", which bears the sense of a people either settled in a "single habitation" or of "living apart" from others. According to an ancient myth, Hercules passed through the Monaco area and turned away the previous gods. As a result a temple was constructed there by Phocaeans, the temple of Hercules Monoikos. Because the only temple of this area was the "House" of Hercules, the city was called Monoikos.


          Following a land grant from Emperor Henry VI in 1191, Monaco was re-founded in 1228 as a colony of Genoa. Monaco has been ruled by the House of Grimaldi since 1297, when Franois Grimaldi ("Malizia", Italian for "The Malicious") and his men captured the fortress protecting the famous Rock of Monaco while he was dressed as a Franciscan monk  or, in Italian Monaco, although this is a coincidence as the area was already known by this name.


          From 1793 to 1814, Monaco was under French control. The Congress of Vienna designated Monaco as a protectorate of the Kingdom of Sardinia from 1815 until 1860 when the Treaty of Turin ceded to France the surrounding county of Nice (as well as Savoy). During this time there was unrest in the towns of Menton and Roquebrune, which declared independence, hoping for annexation by Sardinia. The unrest continued until the ruling prince gave up his claim to the two towns (some 95% of the country), and they were ceded to France in return for four million francs. This transfer and Monaco's sovereignty was recognised by the Franco-Monegasque Treaty of 1861.


          Until the 1911 constitution, the princes of Monaco were absolute rulers. In July 1918, a treaty was signed providing for limited French protection over Monaco. The treaty, part of the Treaty of Versailles, established that Monegasque international policy would be aligned with French political, military, and economic interests.


          In 1943, the Italian army invaded and occupied Monaco, setting up a Fascist administration. Shortly thereafter, following Mussolini's collapse in Italy, the Nazi German Wehrmacht occupied Monaco and began the deportation of the Jewish population. Among them was Ren Blum (Paris, 13 March 1878 - Auschwitz, 30 April 1943), who founded the Ballet de l'Opera in Monte Carlo. He was held in the Drancy deportation camp outside of Paris, France from where he was then shipped to the Auschwitz concentration camp where he died.


          Rainier III, Prince of Monaco acceded to the throne following the death of his grandfather, Prince Louis II, in 1949. A new constitution, proclaimed in 1962, abolished capital punishment, provided for women's suffrage, and established a Supreme Court of Monaco to guarantee fundamental liberties. In 1993, the Principality of Monaco became a member of the United Nations, with full voting rights.


          In 2002, a new treaty between France and Monaco specified that, should there be no heirs to carry on the Grimaldi dynasty, the principality would still remain an independent nation rather than revert to France. Monaco's military defense, however, is still the responsibility of France.


          On 31 March 2005, Prince Rainier III, too ill to exercise his duties, relinquished them onto his only son and heir, Prince Albert Alexandre Louis. Prince Rainier died on 6 April 2005, after a reign of fifty-six years, and his son succeeded him as Albert II, Sovereign Prince of Monaco.


          Following a period of official mourning, Prince Albert II formally assumed the princely crown on 12 July 2005, in a celebration that began with a solemn Mass at Monaco cathedral, where his father had been buried three months earlier. His accession to the Monegasque throne was a two-step event, with a further ceremony, drawing heads of state for an elaborate leve, held on 19 November 2005 at the historic palace in Monaco-Ville. Albert II is also the son of the late princess Grace, once the actress, Grace Kelly.


          


          Law and government
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          Monaco has been governed as a constitutional monarchy since 1911, with the Sovereign Prince of Monaco as Head of state. The executive branch consists of a Minister of State (the head of government), who presides over a four-member Council of Government (the Cabinet). The minister of state is a French citizen appointed by the prince from among candidates proposed by the French government. Under the 1962 constitution, the prince shares his power with the unicameral National Council (parliament). The twenty-four members of this legislative body are elected from lists by universal suffrage for five-year terms. The principality's local affairs are directed by the Communal Council, which consists of fifteen elected members and is presided over by the mayor.


          


          Economy
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          One of Monaco's main sources of income is tourism; each year many are attracted to its casino and pleasant climate. In 2001, a major new construction project extended the pier used by cruise ships in the main harbour. The principality has successfully sought to diversify into services and small, high-value-added, non-polluting industries such as cosmetics and biothermics.


          The state retains monopolies in numerous sectors, including tobacco and the postal service. The telephone network ( Monaco Telecom) used to be owned by the state; it now owns 45%, while the remaining 55% is owned by Cable and Wireless (49%) and Compagnie Mongasque de Banque (6%). It is still, however, a monopoly. Living standards are high, roughly comparable to those in prosperous French metropolitan areas.


          Monaco is not a member of the European Union but is very closely linked to it via a customs union with France, and as such its currency is the same as that of France: the euro. Prior to 2002, Monaco minted their own franc coins, the Monegasque franc. Monaco has acquired the right to mint euro coins with Monegasque designs on their national side.


          


          Tax haven


          The State has no income tax for individuals. The lack of personal income tax has led to a considerable number of wealthy "tax refugee" residents from European countries who derive the majority of their income from activity outside Monaco; celebrities such as Formula One drivers attract most of the attention, but the vast majority of them are considerably less well-known business people.


          In 2000, a report by French parliamentarians Arnaud Montebourg and Vincent Peillon alleged that Monaco has lax policies with respect to money laundering, including within its famed casino, and that the government of Monaco puts political pressure on the judiciary so that alleged crimes are not properly investigated.


          The Organisation for Economic Co-operation and Development ( OECD) issued in 1998 a first report on the consequences of the tax havens financial systems. Monaco did not appear in the list of these territories until 2004, when OECD became indignant regarding the Monegasque situation and denounced it in its last report (as well as Andorra, the Principality of Liechtenstein, Liberia and the Republic of the Marshall Islands) underlining its lack of co-operation as regards financial information disclosure and availability.


          In 2000, the Financial Action Task Force ( FATF) underlined that Monaco suffers a great lack of adequate resources. The Principality is no longer blamed in the FATF 2005 report, as well as all other territories in 2006.


          Since 2003, the International Monetary Fund ( IMF) has identified Monaco, along with 36 other territories, as a tax haven.


          The Council of Europe also decided to issue reports naming tax havens. 22 territories, Monaco included, were thus evaluated between 1998 and 2000 on a first round. Monaco is the only territory that refuses to perform the second round, initially forecast between 2001 and 2003, whereas the 21 other territories are implementing the third and last round, planned between 2005 and 2007.


          


          Geography of Monaco


          Monaco is completely bordered by France to the north, west, and south; to the east it is bordered by the Mediterranean Sea.


          


          Sport


          


          Football


          Football in Monaco is overwhelmingly dominated by AS Monaco FC, a club which plays in the French League, which they have won on seven occasions. The club plays their games at the Stade Louis II.


          There is also a Monaco national football team who play matches against other small nations, islands and dependencies. They are currently seeking membership of FIFA which would allow them to try and qualify for the FIFA World Cup.


          Every year Monaco plays host to the UEFA Super Cup and the draw for the UEFA Champions League.


          


          Monaco Grand Prix


          Since 1929, the Monaco Grand Prix has been held annually in the streets of Monaco. It is widely considered to be one of the most prestigious automobile races in the world, along with the Indianapolis 500 and the 24 Hours of Le Mans. The erecting of the circuit takes six weeks to complete, and the removal after the race another three weeks. The circuit has many elevation changes and tight corners, along with a tunnel. This together with being incredibly narrow make it perhaps the most demanding Formula One track. Only two drivers have ever crashed into the harbour, the most famous being Alberto Ascari in 1955 (Ascari would lose his life four days later at Monza). The other was Paul Hawkins during the 1965 race.


          


          Monte Carlo Rally


          The Monte Carlo Rally has been held since 1911, having originally been held at the behest of Albert I, Prince of Monaco, and is, like the principality's Grand Prix, organised by the Automobile Club de Monaco. It has long been considered to be one of the toughest and most prestigious events in rallying and since 1973 has been the opening round of the World Rally Championship.


          


          Other Sports


          The Monte Carlo Masters is currently held annually in neighbouring Roquebrune-Cap-Martin, France, as a professional tournament for men as part of tennis' ATP Masters Series. The tournament has been held since 1897. Golf's Monte Carlo Open was also held at the Monte Carlo Golf Club at Mont Agel in France between 1984 and 1992.


          


          Education


          


          Primary and secondary schools


          Monaco has ten state-operated schools, including seven nursery and primary schools, one secondary school ( Collge Charles III), one lyce that provides general and technological training ( Lyce Albert 1er), and one lyce that provides vocational and hotel training. There are also two grant-aided denominational private schools (including Institution Franois d'Assise Nicolas Barr) and (Ecole des Surs Dominicaines) and one international school (International School of Monaco).


          


          Colleges and universities


          
            	International University of Monaco

          


          


          Demographics


          Monaco's population is unusual in that the native Monegasques are a minority in their own country. The largest proportion of residents are French nationals (47%), followed by Monegasque (16%), and Italians (16%). The remaining 21% belong to one of the other 125 nationalities that make up Monaco's international population.


          


          Languages


          French is the only official language, but Italian, English, and the two local languages, Mongasque (a local variety of Ligurian) and Occitan, are also spoken. The literacy rate is 99%.


          The Mongasque language is expected to experience a revival in the near future following a recent decision to teach it to all children in Monaco's schools.


          


          Religion
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          Roman Catholic


          The official religion is Roman Catholicism, with freedom of other religions guaranteed by the constitution. There are five Catholic parish churches in Monaco and one cathedral presided over by an archbishop.


          


          Anglican


          There is one Anglican church ( St. Paul's Church), located in the Avenue de Grande Bretagne in Monte Carlo. In 2007 this had a formal membership of 135 Anglicans resident in the principality, but was also serving a considerably larger number of Anglicans temporarily in the country, mostly as tourists. The church site also accommodates an English-language library of over 3,000 books.


          


          Jewish


          The Association Culturelle Israelite de Monaco (founded 1948) is a house that has been converted into a synagogue, a community Hebrew school, and kosher food shop, located in Monte Carlo. There are weekly services on Shabbat. Several organizations, including WIZO and Bnai Brith, are active in the Jewish community of Monaco. The community (approximately 1,500 strong) is mainly retired Jews from Britain (40%) and North Africa. There are also several Turkish and French Ashkenazi families. Half the population is Ashkenazi, while the other half are Sephardic.


          


          Security


          The wider defence of the nation is provided by France.


          Monaco has no navy or air force, but on both a per-capita and per-area basis, Monaco has the largest police force (515 police officers for 32,000 people) and police presence in the world. Its police includes a specialist unit which operates patrol and surveillance boats. There is also a small military consisting of a (mainly ceremonial) bodyguard unit for the Prince and his palace called the Compagnie des Carabiniers du Prince which numbers 112 officers and men and is equipped with modern weapons such as M-16 rifles and 9 mm pistols, and a militarized (and armed) fire and civil defence Corps.


          The Compagnie des Carabiniers du Prince (Prince's Company of Carabiniers) is the main ceremonial unit of the military force of Monaco. It was created by Prince Honor IV in 1817 for the protection of the Principality and the Princely family. The company numbers exactly 121 officers and men; while the NCOs and soldiers are local, the officers have generally served in the French Army. Together with the local fire service, the Carabiniers form Monaco's total public forces. In addition to their guard duties, the company patrols the Principality's beaches and coastal waters, as well as duties around the Palace in Monaco-Ville.


          


          Flag


          The flag of Monaco reflects the heraldic colours of the Grimaldi family. It is one of the world's oldest national flag designs. The flag of Monaco is identical to that of Indonesia (except for the ratio of height to width).


          


          Transport


          Several train systems serve Monaco.


          The closest airport is Cote d'Azur Airport in Nice, France. Some airlines marketed Monaco via Nice Airport.
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              	Circuit de Monaco
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              	Race information
            


            
              	Laps

              	78
            


            
              	Circuit length

              	3.340 km (2.075 mi)
            


            
              	Race length

              	260.520 km (161.887 mi)
            


            
              	First held

              	1929
            


            
              	Last held

              	2008
            


            
              	Most wins (drivers)

              	[image: Flag of Brazil] Ayrton Senna (6)
            


            
              	Most wins (constructors)

              	[image: Flag of the United Kingdom] McLaren (15)
            


            
              	Last race ( 2008):
            


            
              	Pole position

              	[image: Flag of Brazil] Felipe Massa

              Ferrari

              1:15.787
            


            
              	Podium

              	1. [image: Flag of Brazil] Felipe Massa

              Ferrari

              +4.811s
            


            
              	Fastest lap

              	[image: Flag of Finland] Kimi Rikknen

              Ferrari

              1:16.689
            

          


          The Monaco Grand Prix (Grand Prix de Monaco) is a Formula One race held each year on the Circuit de Monaco. Run since 1929, it is widely considered to be one of the most important and prestigious automobile races in the world alongside the Indianapolis 500 and the 24 Hours of Le Mans (with which it forms the Triple Crown of Motorsport). The history, spectacle and glamour result in the race being considered "the jewel of the Formula One crown".


          The first race in 1929, was organised by Anthony Noghs under the auspices of the "Automobile Club de Monaco", and was won by William Grover-Williams driving a Bugatti. The event was part of the pre-Second World War European Championship and was included in the first Formula One World Championship in 1950. The race is held on a narrow course laid out in the streets of Monaco, with many elevation changes and tight corners, making it one of the most demanding tracks in Formula One. In spite of the relatively low average speeds, it is a dangerous place to race.


          Brazil's Ayrton Senna has won the race more times than any other driver, with six victories, winning five consecutively between 1989 and 1993. Graham Hill was known as "Mr Monaco" due to his five Monaco wins in the 1960s.


          


          History


          


          Origin


          


          Like many European races, the Monaco Grand Prix predates the current World Championship. The principality's first Grand Prix was organised in 1929 by Anthony Noghs, under the auspices of Prince Louis II, through the Automobile Club de Monaco (ACM). Alexandre Noghs, Anthony's father, was founding president of the ACM, originally named Sport Vlocipdique Mongasque. The ACM made their first foray into motorsport by holding the Rallye Automobile Monte Carlo from 1911. In 1928 the club applied to the Association Internationale des Automobiles Clubs Reconnus (AIACR), the international governing body of motorsport, to be upgraded from a regional French club to full national status. Their application was refused due to the lack of a major motorsport event held wholly within Monaco's boundaries. The rally could not be considered as it mostly used the roads of other European countries.


          In order to attain full national status, Noghs proposed the creation of an automobile Grand Prix in the streets of Monte Carlo. Noghs obtained the official support of Prince Louis II. Noghs also gained support for his plans from Monegasque Louis Chiron, a top-level driver in European Grand Prix racing. Chiron thought that the topography of the location would be well suited to setting up a race track.


          The first Grand Prix Automobile de Monaco was an invitation only event, but not all of those invited decided to attend. The leading Maserati and Alfa Romeo drivers decided not to compete but Bugatti was well represented. Mercedes sent their leading driver, Rudolf Caracciola, to drive a Mercedes SSK. Caracciola drove a fighting race, bringing his SSK up to second position at the end of the race, despite starting in fifteenth. The race was won by "Williams" (pseudonym of expatriate Briton William Grover-Williams) driving a Bugatti Type 35B painted in what would become the famous British racing green. Another driver who competed using a pseudonym was " Georges Philippe", the Baron Philippe de Rothschild. Chiron was unable to compete, having a prior commitment to compete in the Indianapolis 500 on the same day. However, Chiron did compete the following year, finishing second, and took victory in the 1931 race driving a Bugatti. As of 2007, he remains the only native of Monaco to have won the event.


          


          Pre-war


          The race quickly grew in importance. Because of the large number of races which were being termed 'Grands Prix', the AIACR formally recognised the most important race of each of its affiliated national automobile clubs as International Grands Prix, or Grandes preuves, and in 1933 Monaco was ranked as such alongside the French, Belgian, Italian, and Spanish Grands Prix. That year's race was the first Grand Prix where grid positions were decided, as they are now, by practice time rather than the established method of balloting. The race saw Achille Varzi and Tazio Nuvolari exchange the lead many times before being settled in Varzi's favour on the final lap when Nuvolari's car caught fire. The race became a round of the new European Championship in 1936 and 1937, and both races were won by Mercedes-Benz before the Second World War ended organised racing in Europe until 1945.


          


          Formula One


          Racing in Europe started again on 9 September 1945 at the Bois de Boulogne park in the city of Paris, four months and one day after the end of the war in Europe. In 1946 a new premier racing category, Formula One, was defined by the Fdration Internationale de l'Automobile (FIA), the successor of the AIACR, based on the pre-war voiturette class. A Monaco Grand Prix was run to this formula in 1948, won by the future world champion Nino Farina in a Maserati 4CLT. Although the 1949 event was canceled due to the death of Prince Louis II, it was included in the new World Drivers' Championship the following year. The race provided future five-time world champion Juan Manuel Fangio with his first win in a World Championship race, as well as third place for the 51yearold Louis Chiron; his best result in the World Championship era. However, there was no race in 1951, and in 1952, a year in which the world drivers' championship was run for less powerful Formula Two cars, the race was run to sports car rules instead and did not form part of the World Championship. Since 1955 - when Chiron again scored points and at 56 became the oldest driver to compete in a Formula One Grand Prix - the Monaco Grand Prix has continuously been part of the Formula One World Championship.


          It was not until 1957, when Fangio won again, that the Grand Prix saw a double winner. Between 1954 and 1961 Fangio's former Mercedes colleague, Stirling Moss, went one better. The 1961 race saw Moss fend off three works Ferrari 156s in a year-old privateer Rob Walker Racing Team Lotus 18, to take his third Monaco victory.
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          Britain's Graham Hill won the prestigious race five times in the 1960s and became known as "King of Monaco" and "Mr. Monaco". The 1965 race is considered his best. He took pole position and led from the start. On lap25, he went up an escape road to avoid hitting a slow backmarker. Rejoining in fifth place, Hill set several new lap records on the way to winning. The race was also notable for the debut of Honda in the World Championship, and for Paul Hawkins' Lotus ending up in the harbour. A similar incident was included in the 1966 film Grand Prix.


          By the early 1970s, as Brabham team owner Bernie Ecclestone started to marshal the collective bargaining power of the Formula One Constructors Association (FOCA), Monaco was prestigious enough to become an early bone of contention. Historically the number of cars permitted in a race was decided by the race organiser, in this case the ACM, which had always set a low number, around 16. In 1972 Ecclestone was starting to negotiate deals which relied on FOCA guaranteeing at least 18 entrants for every race. A stand off over this issue left the 1972 race in jeopardy until the ACM gave in and agreed that 26 cars could participate - the same number permitted at most other circuits. Two years later, in 1974, the ACM managed to get the numbers back down to 18.


          Because of its tight confines and punishing nature, Monaco has often thrown up unexpected results. In the 1982 race Ren Arnoux led the first 15laps, before retiring. Alain Prost then led until four laps from the end, when he spun off on the wet track, hit the barriers and lost a wheel, giving Riccardo Patrese the lead. Patrese himself spun with only a lap and a half to go, letting Didier Pironi through to the front, followed by Andrea de Cesaris. On the last lap, Pironi ran out of fuel in the tunnel, letting de Cesaris past, who also then ran out of fuel. In the meantime Patrese had bump-started his car and went through to score his first Grand Prix win.


          In 1983 the ACM became entangled in the disagreements between Fdration Internationale du Sport Automobile (FISA) and FOCA. The ACM, with the agreement of Bernie Ecclestone, negotiated an individual television rights deal with ABC in the United States. This broke an agreement enforced by FISA for a single central negotiation of television rights. Jean-Marie Balestre, president of FISA, announced that the Monaco Grand Prix would not form part of the Formula One world championship in 1985. The ACM fought their case in the French courts. They lost the case and the race was eventually reinstated.


          For the decade from 1984 to 1993 the race was won by only two drivers - Frenchman Prost and Brazilian Ayrton Senna. Prost, already a winner of the support race for Formula Three cars in 1979, took his first Monaco win at the 1984 race. The race started 45minutes late after heavy rain. Prost led briefly before Nigel Mansell overtook him on lap 11. Mansell crashed out five laps later, letting Prost back into the lead. On lap27, Prost led from Ayrton Senna's Toleman and Stefan Bellof's Tyrrell. Senna was catching Prost and Bellof was catching both of them. However on lap 31, the race was controversially stopped. Later, FISA fined the clerk of the course, Jacky Ickx, $6,000 and suspended his licence for not consulting the stewards before stopping the race. The drivers received only half of the points that would usually be awarded, as the race had been stopped before two thirds of the intended race distance had been completed. Prost lost that year's championship by only half a point, less than the points lost by the early stoppage of the race.
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          Senna holds the record for the most victories in Monaco, with six, including five between 1989 and 1993, as well as eight podium finishes in ten starts. His 1987 win was the first time a car with an active suspension had won a Grand Prix. His win was very popular with the people of Monaco, and when he was arrested on the Monday following the race, for riding a motorcycle without wearing a helmet, he was released by the officers after they realised who he was. At the 1992 event Nigel Mansell, who had won all five races held to that point in the season, took pole and dominated the race in his Williams FW14B- Renault. However, with seven laps remaining, Mansell suffered a loose wheel nut and was forced into the pits, emerging behind Ayrton Senna's McLaren-Honda. Mansell, on fresh tyres, set a lap record almost two seconds quicker than Senna's and closed from 5.2 to 1.9 seconds in only two laps. The pair duelled around Monaco for the final four laps but Mansell could find no way past, finishing just two tenths of a second behind the Brazilian. It was Senna's fifth win at Monaco, equalling Graham Hill's record. After Senna took his sixth win at the 1993 race, breaking Graham Hill's record for most wins at the Monaco Grand Prix, runner-up Damon Hill commented that "If my father was around now, he would be the first to congratulate Ayrton."


          The 1996 race saw Michael Schumacher take pole position before crashing out on the first lap. Damon Hill led the first 40laps before his engine expired in the tunnel. Jean Alesi took the lead but suffered suspension failure 20laps later. Olivier Panis, who started in 14th place, moved into the lead and stayed there until the end of the race, being pushed all the way by David Coulthard. It was Panis' only win, and the last for his Ligier team. Only four cars finished the race.


          Seven-time world champion Schumacher would eventually win the race five times, matching Graham Hill's record. As of 2008, he also holds the current lap record with a 1:14.439, according to the official Formula One website. In his last appearance, at the 2006 event, he attracted criticism while provisionally holding pole position with the qualifying session drawing to a close, by stopping his car at the Rascasse hairpin, blocking the track. A result of this was that yellow flags were waved, so that competitors were obliged to slow down, thus meaning they would not be able to beat Schumacher's lap time. Although Schumacher claimed it was a genuine accident, the FIA disagreed and Schumacher was sent to the back of the grid.


          


          Circuit
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          The Circuit de Monaco consists of the city streets of Monte Carlo and La Condamine, which includes the famous harbour. It is unique in having been held on the same circuit every time it has been run over such a long period  only the Italian Grand Prix, which has been held at Autodromo Nazionale Monza every year except 1980 and 1921, has a similarly lengthy and close relationship with a single circuit.


          The race circuit has many elevation changes, tight corners, and a narrow course that make it perhaps the most demanding track in Formula One racing. As of 2008 only two drivers have crashed and ended up in the harbour, the most famous being Alberto Ascari in 1955. Despite the fact that the course has had minor changes several times during its history, it is still is considered the ultimate test of driving skills in Formula One, and if it were not already an existing Grand Prix, it would not be permitted to be added to the schedule for safety reasons. Even in 1929, 'La Vie Automobile' magazine offered the opinion that "Any respectable traffic system would have covered the track with <<Danger>> sign posts left, right and centre".


          Triple Formula One champion Nelson Piquet was fond of saying that racing at Monaco was "like trying to cycle round your living room," but added that "a win here was worth two anywhere else".


          


          Organisation


          


          The Monaco Grand Prix is organised each year by the Automobile Club de Monaco which also runs the Monte Carlo Rally and the Monaco Kart Cup.


          As of 2007, the race is the only Formula One event held in the centre of a town. It differs in several ways from other Grands Prix. The practice session for the race is held on the Thursday preceding the race instead of Friday. This allows the streets to be opened to the public again on the Friday. Until the late 1990s the race started at 3:30 p.m. local time - an hour and a half later than other European Formula One races. In recent years the race has fallen in line with the other Formula One races for the convenience of television viewers. Also, earlier the event was traditionally held on the week of Ascension Day. For many years, the numbers of cars admitted to Grands Prix was at the discretion of the race organisers - Monaco had the smallest grids, ostensibly because of its narrow and short track. Only 18 cars were permitted to enter the 1975 Monaco Grand Prix, compared to 23 to 26 cars at all other rounds that year.


          The erecting of the circuit takes six weeks, and the removal after the race takes three weeks. The temporary buildings, grandstands, crash-barriers and other infrastructure that are used to convert the streets of Monaco into a racing circuit are stored to the west of the D6007 approximately half a kilometre from the end of the A8.


          There is no podium as such at the race. Instead a section of the track is closed after the race to act as parc ferm, a place where the cars are held for official inspection. The first three drivers in the race leave their cars there and walk directly to the royal box where the 'podium' ceremony is held, a location much closer to the crowd than at other races.


          


          Fame


          The Monaco Grand Prix is widely considered to be one of the most important and prestigious automobile races in the world alongside the Indianapolis 500-Mile Race and 24 Hours of Le Mans. These three races are considered to form a Triple Crown of the three most famous motor races in the world. Graham Hill is the only driver to have completed the Triple Crown, by winning all three races. The practice session for Monaco overlaps with that for the Indianapolis 500, and the races themselves sometimes clash. As the two races take place on opposite sides of the Atlantic Ocean and form part of different championships, it is difficult for one driver to compete effectively in both during his career. Juan Pablo Montoya, who won the Monaco Grand Prix in 2003 and the Indianapolis 500 in 2000, is the only driver still racing in 2007 who has won two of the three races and who is therefore able to complete the Triple Crown.


          In awarding its first Gold medal for motor sport to Prince Rainier III, the Fdration Internationale de l'Automobile (FIA) characterised the Monaco Grand Prix as contributing "an exceptional location of glamour and prestige" to motor sport. It has been run under the patronage of three generations of Monaco's royal family: Louis II, Rainier III and Albert II, all of whom have taken a close interest in the race. A large part of the principality's income comes from tourists attracted by the warm climate and the famous casino, but it is also a tax haven and is home to many millionaires, including several Formula One drivers.


          Monaco has produced only three native Formula One drivers, Louis Chiron, Andr Testut and Olivier Beretta, but its tax status has made it home to many drivers over the years, including Gilles Villeneuve and Ayrton Senna. Of the 2006 Formula One contenders, several have property in the principality, including Jenson Button and David Coulthard, who is part owner of a hotel there. Because of the small size of the town and the location of the circuit, drivers whose races end early can usually get back to their apartments in minutes. Ayrton Senna famously retired to his apartment after crashing out of the lead of the 1988 race.


          


          Winners


          


          Multiple winners (drivers)


          Embolded drivers are still competing in the Formula One championship


          
            
              	# Wins

              	Driver

              	Years Won
            


            
              	6

              	[image: Flag of Brazil] Ayrton Senna

              	1987, 1989, 1990, 1991, 1992, 1993
            


            
              	5

              	[image: Flag of the United Kingdom] Graham Hill

              	1963, 1964, 1965, 1968, 1969
            


            
              	[image: Flag of Germany] Michael Schumacher

              	1994, 1995, 1997, 1999, 2001
            


            
              	4

              	[image: Flag of France] Alain Prost

              	1984, 1985, 1986, 1988
            


            
              	3

              	[image: Flag of the United Kingdom] Stirling Moss

              	1956, 1960, 1961
            


            
              	[image: Flag of the United Kingdom] Jackie Stewart

              	1966, 1971, 1973
            


            
              	2

              	[image: Flag of Argentina] Juan Manuel Fangio

              	1950, 1957
            


            
              	[image: Flag of France] Maurice Trintignant

              	1955, 1958
            


            
              	[image: Flag of Austria] Niki Lauda

              	1975, 1976
            


            
              	[image: Flag of South Africa] Jody Scheckter

              	1977, 1979
            


            
              	[image: Flag of the United Kingdom] David Coulthard

              	2000, 2002
            


            
              	[image: Flag of Spain] Fernando Alonso

              	2006, 2007
            

          


          


          Multiple winners (constructors)


          Embolded teams are still competing in the Formula One championship


          
            
              	# Wins

              	Constructor

              	Years Won
            


            
              	15

              	[image: Flag of the United Kingdom] McLaren

              	1984, 1985, 1986, 1988, 1989, 1990,

              1991, 1992, 1993, 1998, 2000, 2002,

              2005, 2007, 2008
            


            
              	9

              	[image: Flag of Italy] Ferrari

              	1952, 1955, 1975, 1976, 1979, 1981,

              1997, 1999, 2001
            


            
              	7

              	[image: Flag of the United Kingdom] Lotus

              	1960, 1961, 1968, 1969, 1970, 1974,

              1987
            


            
              	5

              	[image: Flag of the United Kingdom] British Racing Motors

              	1963, 1964, 1965, 1966, 1972
            


            
              	4

              	[image: Flag of France] Bugatti

              	1929, 1930, 1931, 1933
            


            
              	3

              	[image: Flag of Italy] Alfa Romeo

              	1932, 1934, 1950
            


            
              	[image: Flag of the United Kingdom] Cooper

              	1958, 1959, 1962
            


            
              	[image: Flag of Italy] Maserati

              	1948, 1956, 1957
            


            
              	[image: Flag of Germany] Mercedes-Benz

              	1935, 1936, 1937
            


            
              	[image: Flag of the United Kingdom] Tyrrell

              	1971, 1973, 1978
            


            
              	[image: Flag of the United Kingdom] Williams

              	1980, 1983, 2003
            


            
              	2

              	[image: Flag of the United Kingdom] Benetton

              	1994, 1995
            


            
              	[image: Flag of the United Kingdom] Brabham

              	1967, 1982
            


            
              	[image: Flag of France] Renault

              	2004, 2006
            

          


          


          By year


          A pink background indicates an event which was not part of the Formula One World Championship.

          A cream background indicates an event which was part of the pre-war European Championship.


          
            
              	Year

              	Driver

              	Constructor

              	Report
            


            
              	2008

              	[image: Flag of the United Kingdom] Lewis Hamilton

              	McLaren- Mercedes

              	Report
            


            
              	2007

              	[image: Flag of Spain] Fernando Alonso

              	McLaren- Mercedes

              	Report
            


            
              	2006

              	[image: Flag of Spain] Fernando Alonso

              	Renault

              	Report
            


            
              	2005

              	[image: Flag of Finland] Kimi Rikknen

              	McLaren- Mercedes

              	Report
            


            
              	2004

              	[image: Flag of Italy] Jarno Trulli

              	Renault

              	Report
            


            
              	2003

              	[image: Flag of Colombia] Juan Pablo Montoya

              	Williams- BMW

              	Report
            


            
              	2002

              	[image: Flag of the United Kingdom] David Coulthard

              	McLaren- Mercedes

              	Report
            


            
              	2001

              	[image: Flag of Germany] Michael Schumacher

              	Ferrari

              	Report
            


            
              	2000

              	[image: Flag of the United Kingdom] David Coulthard

              	McLaren- Mercedes

              	Report
            


            
              	1999

              	[image: Flag of Germany] Michael Schumacher

              	Ferrari

              	Report
            


            
              	1998

              	[image: Flag of Finland] Mika Hkkinen

              	McLaren- Mercedes

              	Report
            


            
              	1997

              	[image: Flag of Germany] Michael Schumacher

              	Ferrari

              	Report
            


            
              	1996

              	[image: Flag of France] Olivier Panis

              	Ligier- Mugen Honda

              	Report
            


            
              	1995

              	[image: Flag of Germany] Michael Schumacher

              	Benetton- Renault

              	Report
            


            
              	1994

              	[image: Flag of Germany] Michael Schumacher

              	Benetton-Ford

              	Report
            


            
              	1993

              	[image: Flag of Brazil] Ayrton Senna

              	McLaren-Ford

              	Report
            


            
              	1992

              	[image: Flag of Brazil] Ayrton Senna

              	McLaren- Honda

              	Report
            


            
              	1991

              	[image: Flag of Brazil] Ayrton Senna

              	McLaren- Honda

              	Report
            


            
              	1990

              	[image: Flag of Brazil] Ayrton Senna

              	McLaren- Honda

              	Report
            


            
              	1989

              	[image: Flag of Brazil] Ayrton Senna

              	McLaren- Honda

              	Report
            


            
              	1988

              	[image: Flag of France] Alain Prost

              	McLaren- Honda

              	Report
            


            
              	1987

              	[image: Flag of Brazil] Ayrton Senna

              	Lotus- Honda

              	Report
            


            
              	1986

              	[image: Flag of France] Alain Prost

              	McLaren- TAG

              	Report
            


            
              	1985

              	[image: Flag of France] Alain Prost

              	McLaren- TAG

              	Report
            


            
              	1984

              	[image: Flag of France] Alain Prost

              	McLaren- TAG

              	Report
            


            
              	1983

              	[image: Flag of Finland] Keke Rosberg

              	Williams-Ford

              	Report
            


            
              	1982

              	[image: Flag of Italy] Riccardo Patrese

              	Brabham-Ford

              	Report
            


            
              	1981

              	[image: Flag of Canada] Gilles Villeneuve

              	Ferrari

              	Report
            


            
              	1980

              	[image: Flag of Argentina] Carlos Reutemann

              	Williams-Ford

              	Report
            


            
              	1979

              	[image: Flag of South Africa] Jody Scheckter

              	Ferrari

              	Report
            


            
              	1978

              	[image: Flag of France] Patrick Depailler

              	Tyrrell-Ford

              	Report
            


            
              	1977

              	[image: Flag of South Africa] Jody Scheckter

              	Wolf-Ford

              	Report
            


            
              	1976

              	[image: Flag of Austria] Niki Lauda

              	Ferrari

              	Report
            


            
              	1975

              	[image: Flag of Austria] Niki Lauda

              	Ferrari

              	Report
            


            
              	1974

              	[image: Flag of Sweden] Ronnie Peterson

              	Lotus-Ford

              	Report
            


            
              	1973

              	[image: Flag of the United Kingdom] Jackie Stewart

              	Tyrrell-Ford

              	Report
            


            
              	1972

              	[image: Flag of France] Jean-Pierre Beltoise

              	BRM

              	Report
            


            
              	1971

              	[image: Flag of the United Kingdom] Jackie Stewart

              	Tyrrell-Ford

              	Report
            


            
              	1970

              	[image: Flag of Austria] Jochen Rindt

              	Lotus-Ford

              	Report
            


            
              	1969

              	[image: Flag of the United Kingdom] Graham Hill

              	Lotus-Ford

              	Report
            


            
              	1968

              	[image: Flag of the United Kingdom] Graham Hill

              	Lotus-Ford

              	Report
            


            
              	1967

              	[image: Flag of New Zealand] Denny Hulme

              	Brabham- Repco

              	Report
            


            
              	1966

              	[image: Flag of the United Kingdom] Jackie Stewart

              	BRM

              	Report
            


            
              	1965

              	[image: Flag of the United Kingdom] Graham Hill

              	BRM

              	Report
            


            
              	1964

              	[image: Flag of the United Kingdom] Graham Hill

              	BRM

              	Report
            


            
              	1963

              	[image: Flag of the United Kingdom] Graham Hill

              	BRM

              	Report
            


            
              	1962

              	[image: Flag of New Zealand] Bruce McLaren

              	Cooper- Climax

              	Report
            


            
              	1961

              	[image: Flag of the United Kingdom] Stirling Moss

              	Lotus- Climax

              	Report
            


            
              	1960

              	[image: Flag of the United Kingdom] Stirling Moss

              	Lotus- Climax

              	Report
            


            
              	1959

              	[image: Flag of Australia] Jack Brabham

              	Cooper- Climax

              	Report
            


            
              	1958

              	[image: Flag of France] Maurice Trintignant

              	Cooper- Climax

              	Report
            


            
              	1957

              	[image: Flag of Argentina] Juan Manuel Fangio

              	Maserati

              	Report
            


            
              	1956

              	[image: Flag of the United Kingdom] Stirling Moss

              	Maserati

              	Report
            


            
              	1955

              	[image: Flag of France] Maurice Trintignant

              	Ferrari

              	Report
            


            
              	1954

              	Not held
            


            
              	1953

              	Not held
            


            
              	1952

              	[image: Flag of Italy] Vittorio Marzotto

              	Ferrari

              	Report
            


            
              	1951

              	Not held
            


            
              	1950

              	[image: Flag of Argentina] Juan Manuel Fangio

              	Alfa Romeo

              	Report
            


            
              	1949

              	Not held
            


            
              	1948

              	[image: Flag of Italy] Giuseppe Farina

              	Maserati

              	Report
            


            
              	1947

              -

              1938

              	Not held
            


            
              	1937

              	[image: Flag of Nazi Germany] Manfred von Brauchitsch

              	Mercedes-Benz

              	Report
            


            
              	1936

              	[image: Flag of Nazi Germany] Rudolf Caracciola

              	Mercedes-Benz

              	Report
            


            
              	1935

              	[image: Flag of Italy] Luigi Fagioli

              	Mercedes-Benz

              	Report
            


            
              	1934

              	[image: Flag of France] Guy Moll

              	Alfa Romeo

              	Report
            


            
              	1933

              	[image: Flag of Italy] Achille Varzi

              	Bugatti

              	Report
            


            
              	1932

              	[image: Flag of Italy] Tazio Nuvolari

              	Alfa Romeo

              	Report
            


            
              	1931

              	[image: Flag of Monaco] Louis Chiron

              	Bugatti

              	Report
            


            
              	1930

              	[image: Flag of France] Ren Dreyfus

              	Bugatti

              	Report
            


            
              	1929

              	[image: Flag of the United Kingdom] William Grover-Williams

              	Bugatti

              	Report
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monaco_Grand_Prix"
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        Mona Lisa


        
          

          
            
              	[image: ]
            


            
              	Mona Lisa

              (Italian: La Gioconda, French:La Joconde)
            


            
              	Leonardo da Vinci, c. 15031506
            


            
              	Oil on poplar
            


            
              	77  53 cm, 30  21 in
            


            
              	Muse du Louvre, Paris
            

          


          Mona Lisa (also known as La Gioconda) is a 16th century portrait painted in oil on a poplar panel by Leonardo Da Vinci during the Italian Renaissance. The work is owned by the French government and hangs in the Muse du Louvre in Paris, France with the title Portrait of Lisa Gherardini, wife of Francesco del Giocondo.


          The painting is a half-length portrait and depicts a woman whose expression is often described as enigmatic. The ambiguity of the sitter's expression, the monumentality of the half-figure composition, and the subtle modeling of forms and atmospheric illusionism were novel qualities that have contributed to the painting's continuing fascination. Few other works of art have been subject to as much scrutiny, study, mythologizing and parody.


          


          Historical context


          
            [image: Self-portrait by Leonardo da Vinci. Executed in red chalk sometime between 1512 and 1515]

            
              Self-portrait by Leonardo da Vinci. Executed in red chalk sometime between 1512 and 1515
            

          


          Leonardo da Vinci began painting the Mona Lisa in 1503 (during the Italian Renaissance) and, according to Vasari, "after he had lingered over it four years, left it unfinished...." He is thought to have continued to work on it for three years after he moved to France and to have finished it shortly before he died in 1519. Leonardo took the painting from Italy to France in 1516 when King Franois I invited the painter to work at the Clos Luc near the king's castle in Amboise. Most likely through the heirs of Leonardo's assistant Salai, the king bought the painting for 4,000 cus and kept it at Fontainebleau, where it remained until given to Louis XIV. Louis XIV moved the painting to the Palace of Versailles. After the French Revolution, it was moved to the Louvre. Napoleon I had it moved to his bedroom in the Tuileries Palace; later it was returned to the Louvre. During the Franco-Prussian War (18701871) it was moved from the Louvre to a hiding place elsewhere in France.


          Mona Lisa was not well known until the mid-19th century when artists of the emerging Symbolist movement began to appreciate it, and associated it with their ideas about feminine mystique. Critic Walter Pater, in his 1867 essay on Leonardo, expressed this view by describing the figure in the painting as a kind of mythic embodiment of eternal femininity, who is "older than the rocks among which she sits" and who "has been dead many times and learned the secrets of the grave."


          


          Subject and title


          Mona Lisa is named for Lisa del Giocondo, a member of the Gherardini family of Florence and Tuscany and the wife of wealthy Florentine silk merchant Francesco del Giocondo. The painting was commissioned for their new home and to celebrate the birth of their second son, Andrea.


          The sitter's identity was ascertained at the University of Heidelberg in 2005 by a library expert who discovered a 1503 margin note written by Agostino Vespucci. Scholars had been of many minds, identifying at least four different paintings as the Mona Lisa and several people as its subject. Isabella of Naples or Aragon, Cecilia Gallerani, Costanza d'Avaloswho was also called the "merry one" or La Gioconda, Isabella d'Este, Pacifica Brandano or Brandino, Isabela Gualanda, Caterina Sforza, Leonardo's mother Caterina, and Leonardo himself had all been named the sitter. Today the subject's identity is held with certainty to be Lisa, which was always the traditional view.


          
            [image: A margin note by Agostino Vespucci from October 1503 in a book in the library of the University of Heidelberg identifies Lisa del Giocondo as the subject of Mona Lisa]

            
              A margin note by Agostino Vespucci from October 1503 in a book in the library of the University of Heidelberg identifies Lisa del Giocondo as the subject of Mona Lisa
            

          


          The painting's title stems from a description by Giorgio Vasari in his biography of Leonardo da Vinci published in 1550, 31 years after the artist's death. "Leonardo undertook to paint, for Francesco del Giocondo, the portrait of Mona Lisa, his wife...." (one version in Italian: Prese Lionardo a fare per Francesco del Giocondo il ritratto di mona Lisa sua moglie). In Italian, ma donna means my lady. This became madonna, and its contraction mona. Mona is thus a polite form of address, similar to Maam, Madam, or my lady in English. In modern Italian, the short form of madonna is usually spelled Monna, so the title is sometimes Monna Lisa, rarely in English and more commonly in Romance languages such as French and Italian.


          At his death in 1525, Leonardo's assistant Salai owned the portrait named in his personal papers la Gioconda which had been bequeathed to him by the artist. Italian for jocund, happy or jovial, Gioconda was a nickname for the sitter, a pun on the feminine form of her married name Giocondo and her disposition. In French, the title La Joconde has the same double meaning.


          


          Aesthetics


          
            [image: Detail of the background (right side)]

            
              Detail of the background (right side)
            

          


          Leonardo used a pyramid design to place the woman simply and calmly in the space of the painting. Her folded hands form the front corner of the pyramid. Her breast, neck and face glow in the same light that models her hands. The light gives the variety of living surfaces an underlying geometry of spheres and circles. Leonardo referred to a seemingly simple formula for seated female figure: the images of seated Madonna, which were widespread at the time. He effectively modified this formula in order to create the visual impression of distance between the sitter and the observer. The armrest of the chair functions as a dividing element between Mona Lisa and the viewer.


          The woman sits markedly upright with her arms folded, which is also a sign of her reserved posture. Only her gaze is fixed on the observer and seems to welcome him to this silent communication. Since the brightly lit face is practically framed with various much darker elements (hair, veil, shadows), the observer's attraction to Mona Lisa's face is brought to even greater extent. Thus, the composition of the figure evokes an ambiguous effect: we are attracted to this mysterious woman but have to stay at a distance as if she were a divine creature. There is no indication of an intimate dialogue between the woman and the observer as is the case in the Portrait of Baldassare Castiglione (Louvre) painted by Raphael about ten years after Mona Lisa, and undoubtedly influenced by Leonardo's portrait.


          
            [image: Detail of Lisa's hands, her right hand resting on her left hand. Leonardo chose this gesture rather than a wedding ring to depict Lisa as a virtuous woman and faithful wife.]

            
              Detail of Lisa's hands, her right hand resting on her left hand. Leonardo chose this gesture rather than a wedding ring to depict Lisa as a virtuous woman and faithful wife.
            

          


          The painting was among the first portraits to depict the sitter before an imaginary landscape. The enigmatic woman is portrayed seated in what appears to be an open loggia with dark pillar bases on either side. Behind her a vast landscape recedes to icy mountains. Winding paths and a distant bridge give only the slightest indications of human presence. The sensuous curves of the woman's hair and clothing, created through sfumato, are echoed in the undulating imaginary valleys and rivers behind her. The blurred outlines, graceful figure, dramatic contrasts of light and dark, and overall feeling of calm are characteristic of Leonardo's style. Due to the expressive synthesis that Leonardo achieved between sitter and landscape it is arguable whether Mona Lisa should be considered as a traditional portrait, for it represents an ideal rather than a real woman. The sense of overall harmony achieved in the paintingespecially apparent in the sitter's faint smilereflects Leonardo's idea of a link connecting humanity and nature.


          Mona Lisa has no visible facial hairincluding eyebrows and eyelashes. Some researchers claim that it was common at this time for genteel women to pluck them off, since they were considered to be unsightly. For modern viewers the missing eyebrows add to the slightly semi-abstract quality of the face.


          


          


          Conservation


          The Mona Lisa has survived for more than 500 years, and an international commission convened in 1952 noted that "the picture is in a remarkable state of preservation." This is partly due to the result of a variety of conservation treatments the painting has undergone. A detailed analysis in 1933 by Madame de Gironde revealed that earlier restorers had "acted with a great deal of restraint." Nevertheless, applications of varnish made to the painting had darkened even by the end of the 16th century, and an aggressive 1809 cleaning and re-varnish removed some of the uppermost portion of the paint layer, resulting in a washed-out appearance to the face of the figure. Despite the treatments, the Mona Lisa has been well-cared for throughout its history, and the 2004-05 conservation team was optimistic about the future of the work.


          The painting has been restored numerous times; X-ray examinations have shown that there are three versions of the Mona Lisa hidden under the present one.


          


          Poplar panel


          The thin poplar backing is beginning to show signs of deterioration at a higher rate than previously thought, causing concern from museum curators about the future of the painting.


          At some point in its history, the Mona Lisa was removed from its original frame. The unconstrained poplar panel was allowed to warp freely with changes in humidity, and as a result, a crack began to develop near the top of the panel. The crack extends down to the hairline of the figure. In the mid 18th to early 19th century, someone attempted to stabilize the crack by inlaying two butterfly shaped walnut braces into the back of the panel to a depth of about 1/3 the thickness of the panel. This work was skillfully executed, and has successfully stabilized the crack. Sometime between 1888 and 1905, or perhaps at some point during the picture's theft, the upper brace fell out. A later restorer glued and lined the resulting socket and crack with cloth. The flexible oak frame (added 1951) and crossbraces (1970) help to keep the panel from warping further. A butterfly brace prevents the panel from further cracking.


          The picture is currently kept under strict, climate controlled conditions in its bullet-proof glass case. The humidity is maintained at 50% 10%, and the temperature is maintained between 18 and 21C. To compensate for fluctuations in relative humidity, the case is supplemented with a bed of silica gel treated to provide 55% relative humidity.


          


          Frame


          Because the Mona Lisa's poplar support expands and contracts with changes in humidity, the picture has experienced some warping. In response to warping and swelling experienced during its storage during World War II, and to prepare the picture for an exhibit to honour the anniversary of Da Vinci's 500th birthday, the Mona Lisa was fitted in 1951 with a flexible oak frame with beech crosspieces. This flexible frame, which is used in addition to the decorative frame described below, exerts pressure on the panel to keep it from warping further. In 1970, the beech crosspieces were switched to maple after it was found that the beech wood had been infested with insects. In 2004-05, a conservation and study team replaced the maple crosspieces with sycamore ones, and an additional metal crosspiece was added for scientific measurement of the panel's warp. The Mona Lisa has had many different decorative frames in its history, owing to changes in taste over the centuries. In 1906, the picture was given its current frame by the countess of Barn, a Renaissance frame consistent with the historical period of the Mona Lisa. The edges of the painting have been trimmed at least once in its history to fit the picture into various frames, but none of the original paint layer has been trimmed.


          


          Cleaning and touch-up


          
            [image: Museum visitors viewing the Mona Lisa through security glass (prior to 2005 move)]

            
              Museum visitors viewing the Mona Lisa through security glass (prior to 2005 move)
            

          


          The first and most extensive recorded cleaning, revarnishing, and touch up of the Mona Lisa was an 1809 wash and re-varnish undertaken by Jean-Marie Hooghstoel, who was responsible for restoration of paintings for the galleries of the Muse Napolon. The work involved cleaning with spirits, touch up of colour, and revarnishing the painting. In 1906, Louvre restorer Eugne Denizard performed watercolor retouches on areas of the paint layer disturbed by the crack in the panel. Denizard also retouched the edges of the picture with varnish, to mask areas that had been covered initially by an older frame. In 1913, when the painting was recovered after its theft, Denizard was again called upon to work on the Mona Lisa. Denizard was directed to clean the picture without solvent, and to lightly touch up several scratches to the painting with watercolor. In 1952, the varnish layer over the background in the painting was evened out. After the second 1956 attack, restorer Jean-Gabriel Goulinat was directed to touch up the damage to Mona Lisa's left elbow with watercolor.


          In 1977, a new insect infestation was discovered in the back of the panel as a result of crosspieces installed to keep the painting from warping. This was treated on the spot with carbon tetrachloride, and later with an ethylene oxide treatment. In 1985, the spot was again treated with carbon tetrachloride as a preventive measure.


          


          Infrared scan


          In 2004 experts from the National Research Council of Canada conducted a three-dimensional infrared scan. Because of the aging of the varnish on the painting it is difficult to discern details. Data from the scan and infrared were used by Bruno Mottin of the French Museums' "Centre for Research and Restoration" to argue that the transparent gauze veil worn by the sitter is a guarnello, typically used by women while pregnant or just after giving birth. A similar guarnello was painted by Sandro Botticelli in his Portrait of Smeralda Brandini (1470), depicting a pregnant woman ( on display in the Victoria and Albert Museum in London). Furthermore, this reflectography revealed that Mona Lisa's hair is not loosely hanging down, but seems attached at the back of the head to a bonnet or pinned back into a chignon and covered with a veil, bordered with a sombre rolled hem. In the 16th century, hair hanging loosely down on the shoulders was the customary style of unmarried young women or prostitutes. This apparent contradiction with her status as a married woman has now been resolved.


          Researchers also used the data to reveal details about the technique used and to predict that the painting will degrade very little if current conservation techniques are continued. During 2006, Mona Lisa underwent a major scientific observation that proved through infrared cameras she was originally wearing a bonnet and clenching her chair (something that Leonardo decided to change as an afterthought).


          


          Display


          On April 6, 2005following a period of curatorial maintenance, recording, and analysisthe painting was moved to a new location within the museum's Salle des tats. It is displayed in a purpose-built, climate-controlled enclosure behind bullet proof glass. About 6 million people view the painting at the Louvre each year.


          


          Theft and vandalism


          
            [image: Vacant wall in the Salle Carr�, Louvre]

            
              Vacant wall in the Salle Carr, Louvre
            

          


          The Mona Lisa painting now hangs in the Muse du Louvre in Paris, France. The painting's increasing fame was further emphasized when it was stolen on August 21, 1911. The next day, Louis Broud, a painter, walked into the Louvre and went to the Salon Carr where the Mona Lisa had been on display for five years. However, where the Mona Lisa should have stood, he found four iron pegs. Broud contacted the section head of the guards, who thought the painting was being photographed for marketing purposes. A few hours later, Broud checked back with the section head of the museum, and it was confirmed that the Mona Lisa was not with the photographers. The Louvre was closed for an entire week to aid in investigation of the theft.


          French poet Guillaume Apollinaire, who had once called for the Louvre to be "burnt down," came under suspicion; he was arrested and put in jail. Apollinaire tried to implicate his friend Pablo Picasso, who was also brought in for questioning, but both were later exonerated.


          At the time, the painting was believed to be lost forever, and it would be two years before the real thief was discovered. Louvre employee Vincenzo Peruggia stole it by entering the building during regular hours, hiding in a broom closet and walking out with it hidden under his coat after the museum had closed. Peruggia was an Italian patriot who believed Leonardo's painting should be returned to Italy for display in an Italian museum. Peruggia may have also been motivated by a friend who sold copies of the painting, which would skyrocket in value after the theft of the original. After having kept the painting in his apartment for two years, Peruggia grew impatient and was finally caught when he attempted to sell it to the directors of the Uffizi Gallery in Florence; it was exhibited all over Italy and returned to the Louvre in 1913. Peruggia was hailed for his patriotism in Italy and only served a few months in jail for the crime.


          During World War II, the painting was again removed from the Louvre and taken safely, first to Chteau d'Amboise, then to the Loc-Dieu Abbey and finally to the Ingres Museum in Montauban. In 1956, the lower part of the painting was severely damaged when a vandal doused the painting with acid. On December 30 of that same year, Ugo Ungaza Villegas, a young Bolivian, damaged the painting by throwing a rock at it. This resulted in the loss of a speck of pigment near the left elbow, which was later painted over. The painting is now covered with bulletproof security glass.


          


          Fame


          Historian Donald Sassoon cataloged the growth of the painting's fame. During the mid-1800s, Thophile Gautier and the Romantic poets were able to write about Mona Lisa as a femme fatale because Lisa was an ordinary person. Mona Lisa "...was an open text into which one could read what one wanted; probably because she was not a religious image; and, probably, because the literary gazers were mainly men who subjected her to an endless stream of male fantasies." During the 20th century, the painting was stolen, an object for mass reproduction, merchandising, lampooning and speculation, and was reproduced in "300 paintings and 2,000 advertisements". The subject was described as deaf, in mourning, toothless, a "highly-paid tart", various people's lover, a reflection of the artist's neuroses, and a victim of syphilis, infection, paralysis, palsy, cholesterol or a toothache. Scholarly as well as amateur speculation assigned Lisa's name to at least four different paintings and the sitter's identity to at least ten different people.
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          Until the 20th century, Mona Lisa was one among many and certainly not the "most famous painting" in the world as it is termed today. Among works in the Louvre, in 1852 its market value was 90,000 francs compared to works by Raphael valued at up to 600,000 francs. In 1878, the Baedeker guide called it "the most celebrated work of Leonardo in the Louvre". Between 1851 and 1880, artists who visited the Louvre copied Mona Lisa roughly half as many times as certain works by Bartolom Esteban Murillo, Antonio da Correggio, Paolo Veronese, Titian, Jean-Baptiste Greuze and Pierre Paul Prud'hon.


          Prior to the 19621963 tour, the painting was assessed for insurance purposes at $100 million. According to the Guinness Book of Records, this makes the Mona Lisa the most valuable painting ever insured. As an expensive painting, it has only recently been surpassed (in terms of actual dollar price) by three other paintings, the Adele Bloch-Bauer I by Gustav Klimt, which was sold for $135 million (73 million), the Woman III by Willem de Kooning sold for $137.5 million in November of 2006, and most recently No. 5, 1948 by Jackson Pollock sold for a record $140 million on November 2, 2006. Although these figures are greater than that which the Mona Lisa was insured for, the comparison does not account for the change in prices due to inflation -- $100 million in 1962 is approximately $670 million in 2006 when adjusted for inflation using the US Consumer Price Index.


          


          


          Speculation about the painting


          Although the sitter has traditionally been identified as Lisa de Giocondo, a lack of definitive evidence had long fueled alternative theories, including the possibility that Leonardo used his own likeness. However, on January 14, 2008, German academics of Heidelberg University made public a finding that corroborates the traditional identification: dated notes scribbled into the margins of a book by its owner on October 1503 established Lisa de Giocondo as the model for the painting.


          Other aspects of the painting that have been subject to speculation are the original size of the painting, whether there were other versions of it, and various explanations for how the effect of an enigmatic smile was achieved.


          In a National Geographic presentation titled "Testing The Mona Lisa" it was deduced, after rigorous assessment, that the figure depicted in the painting might be maternal, or pregnant. It was found, after extensive infrared reflectography, that Lisa herself had a haze around her clothing indictative of a guarnello, the attire worn by pregnant women. Another theory proposed by various health professionals was that Leonardo's representation of her hands as slightly 'large' was further indicative of Lisa's pregnancy. Conversely, as many scholars or persons suggest, this representation is merely a stylistic concept of beauty exemplified by numerous Renaissance painters, including Leonardo himself.


          


          Legacy


          


          The avant-garde art world has also taken note of the undeniable fact of the Mona Lisa's popularity. Because of the painting's overwhelming stature, Dadaists and Surrealists often produce modifications and caricatures. In 1919, Marcel Duchamp, one of the most influential Dadaists, made a Mona Lisa parody by adorning a cheap reproduction with a moustache and a goatee, as well as adding the rude inscription L.H.O.O.Q., when read out loud in French sounds like "Elle a chaud au cul" (translating to "she has a hot ass" as a manner of implying the woman in the painting is in a state of sexual excitement and availability). This was intended as a Freudian joke, referring to Leonardo's alleged homosexuality. According to Rhonda R. Shearer, the apparent reproduction is in fact a copy partly modelled on Duchamp's own face. Salvador Dal, famous for his pioneering surrealist work, painted Self portrait as Mona Lisa in 1954.


          In 1963 Andy Warhol created serigraph prints of the Mona Lisa, in an effort to reduce her gravity to that of a disposable modern icon; to a similar cultural stature of the modern celebrities Marilyn Monroe or Elvis Presley. A later reproduction of the Mona Lisa was discovered painted onto a hillside near Newport, Oregon on August 15, 2006. It was created by artist Samuel Clemens using a tarp stencil and water-based paint. The painting has also been parodied by street artists such as Banksy, Anthony Lister and Dolk.
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          There are twelve monarchies in Europe today, eleven of these are states whose head of state (a monarch) inherits his or her office, and usually keeps it for life or until they abdicate. The head of state in the State of the Vatican City, the pope, is elected at the papal conclave. At the dawn of the 20th century, France was the only major European nation to have a republican form of government. Among the smaller nations, Switzerland and San Marino held long republican traditions. The ascent of republicanism to the political mainstream only started at the beginning of the 20th century; as at the beginning of the 21st century, most of the states in the world, and in Europe, are republics (have a directly or indirectly elected head of state).


          Europe's monarchies are:


          
            	the [image: Flag of the Vatican City] State of the Vatican City

          


          Most of the monarchies in Europe are constitutional monarchies, which means that the monarch does not influence the politics of the state: either the monarch is legally prohibited from doing so, or the monarch does not utilise the political powers vested in the office by convention. The exceptions are Liechtenstein, which is usually considered a semi-constitutional monarchy due to the large influence the prince still has on politics, and the Vatican City, which is a theocratic absolute elective monarchy. There is currently no major campaign to abolish the monarchy (see monarchism and republicanism) in any of the twelve states, although there is a significant minority of republicans in many of them (e. g. the political organisation Republic in the United Kingdom). Currently seven of the twelve monarchies are members of the European Union: Belgium, Denmark, Luxembourg, the Netherlands, Spain, Sweden and the United Kingdom.


          


          Current monarchies
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              monarchy  republic
            

          


          Belgium has been a kingdom since 21 July 1831 without interruption, after it became independent from the United Kingdom of the Netherlands with Lopold I as its first king. Belgium is the only remaining popular monarchy in the European Union: The monarch is formally known as the "King of the Belgians", not the "King of Belgium". While in a referendum held on 12 March 1950, 57.68 per cent of the Belgians voted in favour of allowing Lopold III, whose conduct during World War II had been considered questionable and who had been accused of treason, to return to the throne; due to civil unrest, however, he opted to abdicate in favour of his son Baudouin I on 16 July 1951. The current monarch is Albert II.


          In Denmark, the monarchy goes back to the prehistoric times of the legendary kings, before the 10th century. Currently, about 80 per cent support keeping the monarchy. The current monarch is Margrethe II. The Danish monarchy also includes the Faroe Islands and Greenland which are parts of the Kingdom of Denmark with internal home rule. Due to this status, the monarch has no separate title for these regions.


          Luxembourg has been an independent grand duchy since 9 June 1815. Originally, Luxembourg was in personal union with the United Kingdom of the Netherlands and the Kingdom of the Netherlands from 16 March 1815 until 23 November 1890. While Wilhelmina succeeded Willem III in the Netherlands, this was not possible in Luxembourg due to the order of succession being based on Salic law at that time; he was succeeded instead by Adolphe. In a referendum held on 28 September 1919, 80.34 per cent voted in favour of keeping the monarchy. The current monarch is Henri.
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          The Netherlands originally became independent as the Republic of the Seven United Netherlands, which lasted from 26 July 1581 until 18 January 1795, when the Netherlands became a French puppet state as the Batavian Republic. The Batavian Republic existed from 19 January 1795 until 4 June 1806. It was transformed into the Kingdom of Holland on 5 June 1806; since then, the Netherlands have been a kingdom. They were subsequently annexed to the French Empire in 1810. The United Kingdom of the Netherlands was established on 16 March 1815. With the independence of Belgium on 21 July 1831, the Netherlands again took a new form, as the Kingdom of the Netherlands. Nowadays, about 80 per cent of the Dutch are in favour of keeping the monarchy. The current monarch is Beatrix.


          Norway was united and independent for the first time in the period around 1000 1400. Norway was part of the Kalmar Union from 1397 until 1524, then part of DenmarkNorway from 1536 until 1814, and finally part of the Union between Sweden and Norway from 1814 until 1905. Norway became independent again on June 7, 1905. Support for establishing a republic lies around 20 per cent. The current monarch is Harald V.


          Spain came into existence as a single, united kingdom under Carlos Ⅰ on 23 January 1516. The monarchy was briefly interrupted by the First Spanish Republic from 11 February 1873 until 29 December 1874. The monarchy was abolished again on 14 April 1931, first by the Second Spanish Republic  which lasted until 1 April 1939  and subsequently by the dictatorship of Generalsimo Francisco Franco, who reigned until his death on 20 November 1975. Monarchy was restored on 22 November 1975 under Juan Carlos I, who is also the current monarch. Today, there is a large number of organisations campaigning in favour of establishing a Third Spanish Republic; however, only 25 per cent of Spaniards are in favour of establishing a republic.


          Sweden and its monarchy goes back as far as the Danish one, to the semilegendary kings before the 10th century, since when it has not been interrupted up to today. Nonetheless, it is not considered impossible that monarchy could be abolished in Sweden. The current monarch is Carl XVI Gustaf.
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          The monarchy of the United Kingdom of Great Britain and Northern Ireland can be defined to have started in either with the Kingdoms of England (871) or Scotland (843), with the Union of the Crowns on 24 March 1603, or with the Acts of Union of 1 May 1707. It was briefly interrupted by the English Interregnum, with the Commonwealth of England existing in its stead from 30 January 1649 until 15 December 1653 and from 26 May 1659 until 25 May 1660 and The Protectorate taking its place from 16 December 1653 until 25 May 1659. The current monarch is Elizabeth II.


          Support for establishing a republic instead of a monarchy is around 20 per cent in the United Kingdom. While a majority thinks that there will still be monarchy in the United Kingdom ten years from now, public opinion is rather uncertain about a monarchy still existing in fifty years' time, and a clear majority believes that the monarchy will no longer exist a century from now. Public opinion is, however, certain that the monarchy will still exist in thirty years. About 30 per cent are in favour of discontinuing the monarchy after Elizabeth's death.


          


          Commonwealth realms


          The monarch of the United Kingdom is also the monarch of the fifteen other Commonwealth realms, all of which have varying levels of support for republicanism, most notably in:


          
            	Australia: A referendum was held on the issue on 6 November 1999, which mostly failed due to the way the president would have been chosen under the provisions proposed. While long-time former Prime Minister John Howard was a monarchist, another attempt at establishing a republic will be made now that Kevin Rudd, who is a republican, replaced Howard as Prime Minister following the 2007 general election.


            	Barbados: Prime Minister Owen Arthur called for a referendum on the issue to be held in 2005; the referendum had been pushed back to "at least 2006" in order to speed up Barbados' integration into the CARICOM Single Market and Economy; it was assumed the referendum would be held in 2007, but it was announced on 2007- 11-26 that the referendum would be held in 2008.


            	Jamaica: (Now former) Prime Minister P. J. Patterson in 2003 called for Jamaica to become a republic by the end of his term in 2007; he has since been replaced by Portia Simpson-Miller and after the general election in 2007 by Bruce Golding, who has repeated that Jamaica would become a republic very soon, as had been expected before the election.


            	Solomon Islands: The country has been working on a new constitution for several years now, and a constitutional convention is expected to finish their work in October 2008. The draft from 2004 declared the Solomon Islands a republic, and it is expected that this change will be part of the final new constitution.


            	Tuvalu: (Now former) Prime Minister Saufatu Sopoanga had stated in 2004 that he was in favour of replacing the Queen as Tuvalu's head of state, a view supported by popular former Prime Minister Ionatana Ionatana; Sopoanga also stated that public opinion would be evaluated first before taking any further moves, however, no action has been taken since then. He has since been replaced by Apisai Ielemia.


            	Canada and New Zealand, where the debate on republicanism is currently a secondary issue.

          


          


          European microstates


          Andorra has been a co-principality since the signing of a parage in 1278, when the count of Foix and the bishop of La Seu d'Urgell agreed to share sovereignty over the landlocked country. After the title of the count of Foix had been passed to the kings of Navarre, and after Henry of Navarre had become Henry IV of France, an edict was issued in 1607 which established the French head of state as the legal successor to the count of Foix in regard to the parage. Andorra was annexed by the First French Empire together with Catalonia in 18121813. After the Empire's demise, Andorra became independent again. The current monarchs are Joan Enric Vives Siclia and Nicolas Sarkozy.
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              Alois, Hereditary Prince of Liechtenstein.
            

          


          Liechtenstein formally came into existence on 23 January 1719, when Charles VI, Holy Roman Emperor decreed the lordship of Schellenberg and the countship of Vaduz united and raised to the dignity of a principality. Liechtenstein was a part of the Holy Roman Empire until the Treaty of Pressburg was signed on 26 December 1805; this marked Liechtenstein's formal independence, though it was a member of the Confederation of the Rhine and the German Confederation afterwards. While Liechtenstein was still closely aligned with Austria-Hungary until World War I, it realigned its politics and its customs and monetary institutions with Switzerland instead. Having been a constitutional monarchy since 1921, Hans Adam II demanded more influence in Liechtenstein's politics in the early 21st century, which he was granted in a referendum held on 16 March 2003, effectively making Liechtenstein a semi-constitutional monarchy again. However, the constitutional changes also provide for the possibility of a referendum to abolish the monarchy entirely. The current monarch is Hans-Adam II.


          Monaco has been ruled by the House of Grimaldi since 1297. From 1793 until 1814, Monaco was under French control; the Congress of Vienna designated Monaco as being a protectorate of the Kingdom of Sardinia from 1815 until 1860, when the Treaty of Turin ceded the surrounding counties of Nice and Savoy to France. Menton and Roquebrune-Cap-Martin, part of Monaco until the mid-19th century before seceding in hopes of being annexed by Sardinia, were ceded to France in exchange for 4,000,000 French francs with the Franco-Monegasque Treaty in 1861, which also formally guaranteed Monaco its independence. Until 2002, Monaco would have become part of France had the house of Grimaldi ever died out; in a treaty signed that year, the two nations agreed that Monaco would remain independent even in such a case. The current monarch is Albert II.


          The Vatican City became independent from Italy through the Lateran Treaty of 1929. Since then, the pope is the elected monarch of the city-state. The current monarch is Benedict XVI.


          


          Succession laws
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          The succession order is determined by primogeniture in most European monarchies. Belgium, the Netherlands, Norway and Sweden adhere to equal primogeniture, whereby the eldest child inherits the throne, regardless of gender; Denmark, Monaco, Spain and the United Kingdom still have the older system of male primogeniture, whereby sons have precedence over daughters in the order of succession. There are plans to change this in Denmark and Spain through rather complicated processes, as the change entails constitutional amendments.


          In Denmark, the parliament elected in 2005 has already passed the law. After the next election on November 13, 2007, the next parliament will have to pass the law again, whereafter it has to be confirmed in a referendum in which at least 40 per cent of all potential voters will have to support the change for it to take place. Likewise, in Spain two successive parliaments will have to pass the law by a two-thirds majority and then put it to a referendum. As parliament has to be dissolved and new elections have to be called after the constitutional amendment is passed for the first time, the current Presidente del Gobierno Jos Luis Rodrguez Zapatero has indicated he will wait until the end of his current term in 2008 before passing the law. The amendment enjoys strong public support.


          There have also been suggestions to change the order of succession in the United Kingdom; however, as the Queen of the United Kingdom is also the Queen of the fifteen other Commonwealth realms who have independent regulations regarding the order of succession, a change would have to be made simultaneously in all of the Commonwealth realms to continue the current personal union, and since the need for change is not imminent yet (as Charles will succeed his mother Elizabeth II, and Charles' oldest son William will succeed him in turn, with no older sisters who would be skipped under the current male primogeniture laws), the change has been postponed to a later time.


          Liechtenstein and Luxembourg have an even older system of succession (agnatic primogeniture/Salic law), which completely excludes women from the order of succession unless there are no male heirs of any kind present, and the monarchs of Andorra and the Vatican City are elected (the president of the French Republic and the pope) and appointed (the bishop of La Sea d'Urgell). Liechtenstein was criticised for this by a United Nations committee for gender equality in November 2007.


          


          


          Table of monarchies in Europe


          
            
              
                	State

                	Type

                	Succession

                	Incumbent

                	Born

                	Age

                	Reigns since

                	Successor
              


              
                	[image: Flag of Andorra]Andorra

                	co-principality

                	special case:

                two co-princes

                	J.E.VivesiSiclia

                ( Bishop of Urgell)

                	24 Jul1949

                	58y.

                	12 May2003

                	to be appointed by the pope
              


              
                	Nicolas Sarkozy

                ( President of France)

                	28 Jan1955

                	53y.

                	17 May 2007

                	to be elected in 2012
              


              
                	[image: Flag of Belgium]Belgium

                	kingdom

                	equal primogeniture

                	Albert II

                	6 Jun1934

                	74y.

                	9 Aug1993

                	Philippe (I)
              


              
                	[image: Flag of Denmark]Denmark

                	kingdom

                	male primogeniture

                (equal primog. planned)

                	Margrethe II

                	16 Apr1940

                	68y.

                	14 Jan1972

                	Frederik (X)
              


              
                	[image: Flag of Liechtenstein]Liechtenstein

                	principality

                	agnatic primogeniture

                	Hans-Adam II

                	14 Feb1945

                	63y.

                	13 Nov1989

                	Alois (III)
              


              
                	[image: Flag of Luxembourg]Luxembourg

                	grand duchy

                	agnatic primogeniture

                	Henri I

                	16 Apr1955

                	53y.

                	7 Oct2000

                	Guillaume (V)
              


              
                	[image: Flag of Monaco]Monaco

                	principality

                	male primogeniture

                	Albert II

                	14 Mar1958

                	50y.

                	6 Apr 2005

                	Caroline (I) (sister)
              


              
                	[image: Flag of the Netherlands]Netherlands

                	kingdom

                	equal primogeniture

                	Beatrix I

                	31 Jan1938

                	70y.

                	30 Apr1980

                	Willem (IV)
              


              
                	[image: Flag of Norway]Norway

                	kingdom

                	equal primogeniture

                	Harald V

                	21 Feb1937

                	71y.

                	17 Jan1991

                	Haakon (VIII)
              


              
                	[image: Flag of Spain]Spain

                	kingdom

                	male primogeniture

                (equal primog. planned)

                	Juan Carlos I

                	5 Jan1938

                	70y.

                	22 Nov1975

                	Felipe (VI)
              


              
                	[image: Flag of Sweden]Sweden

                	kingdom

                	equal primogeniture

                	Carl XVI Gustaf

                	30 Apr1946

                	62y.

                	15 Sep1973

                	Victoria (I)
              


              
                	[image: Flag of the United Kingdom]United Kingdom

                	kingdom

                	male primogeniture

                (equal primog. considered)

                	Elizabeth II

                	21 Apr1926

                	82y.

                	6 Feb1952

                	Charles (III)
              


              
                	[image: Flag of the Vatican City]Vatican City

                	theocracy

                	elective monarchy

                	Benedictus XVI

                	16 Apr1927

                	81y.

                	19 Apr 2005

                	to be elected in Papal conclave
              


              
                	
                  I^ Caroline is, as the ruling prince's eldest sister, the current Heiress Presumptive and therefore, following Monegasque tradition, also Heiress Apparent; should Albert II father legitimate children, however, they would be first in line to succeed him instead of Caroline.

                  II^ The monarch of the United Kingdom is also the sovereign of the fifteen other Commonwealth realms: [image: Flag of Tuvalu]Tuvalu in Oceania.


                  III^ While Charles would be the third kind of his name to sit on the British throne, it has also been suggested that he will choose George VII as his regnal name instead in light of the unpopularity of Charles I and Charles II.
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          A monarchy, from the Greek , "one," and , "to rule," is a form of government in which a monarch, usually a single person, is the head of state. Monarchy is one of the oldest types of government and has been in continuous existence for most of recorded history.


          In most monarchies, the monarch holds their position for life and passes the responsibilities and power of the position to their children or family when they die. In a few republics the head of state, often styled president, might remain in office for life, but most are elected for a term of office, after which he or she must step down or seek re-election, and any successors must then also be elected. There are currently 30 monarchs reigning over 44 extant sovereign monarchies in the world; the disconnect in numbers between monarchs and countries is explained by the fact that the sixteen Commonwealth realms - vast geographic areas including the trans-continental realms of Canada and Australia - are separate realms of one Sovereign in personal union; and one other monarchy, Andorra, has two non-resident foreign (French and Spanish) co-monarchs, one of which is part of the government of a republic (the French one).


          The term monarchy is also used to refer to the people (especially the dynasty, also known as royalty) and institutions that make up the royal or imperial establishment, or to the realm over which the monarch reigns. Monarchs serve as symbols of continuity and statehood. Today, the extent of a monarch's actual powers varies from monarchy to monarchy. In constitutional monarchies, wherein sovereignty rests formally with the crown but politically with 'the people' (usually the electorate, as represented by a parliament), the monarch now usually serves largely ceremonial functions, except in times of crisis. Many monarchies are constituted by tradition or by codified law, so that the monarch has little real political power; in others the monarch holds some power but is limited from exercising it by popular opinion or precedent; in still others the monarch holds substantial power and may exercise it without limit. However, the majority of monarchs today are bound by rule of law rather than rule of human will.


          Monarchy is one of the oldest forms of government, with echoes in the leadership of tribal chiefs. Many monarchs once claimed to rule by divine right, or at least by divine grace, ruling either by the will of the god(s) or even claiming to be (incarnated) gods themselves (see theocracy). Monarchs have also been selected by election (either in a broad popular assembly, as in Germanic tribal states; or by a small body, such as in the Holy Roman Empire, and as in Malaysia and the UAE today; or by dynastic succession; or by conquest; or a combination of any number of ways). In some early systems the monarch was overthrown or sacrificed when it became apparent that divine sanction had been withdrawn.


          Since 1800, most of the world's monarchies have been abolished by dismemberment or annexation, or have been transformed into republics; most current countries that are monarchies are constitutional ones. Among the few states that retain aspects of absolute monarchy are Brunei, Oman, Qatar, Saudi Arabia, Swaziland and the Vatican City (the papal city-state, an electoral theocracy). In Jordan and Morocco, the monarch also retains considerable power. There are also recent (2003) developments in Liechtenstein, wherein the regnant prince was given the constitutional power to dismiss the government at will. Nepal had several swings between constitutional rule and direct rule related to the Maoist rebel movement and killings by a suicidal crown prince. In December 2007 the Nepalese government agreed to abolish the country's monarchy after the Constituent Assembly elections in 2008. The monarchy was formally abolished on the 28 May, 2008.
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          Types of monarchy


          In an absolute monarchy, the monarchy has absolute power over every aspect of the state, if not of social life in general, and has the power to grant or withdraw a constitution; a constitutional monarch is subject to the constitution like other citizens, though in some cases he has certain constitutional privileges such as inviolability.


          An elected monarchy was popular in various states of Northern Europe even up until the Middle Ages. When Charlemagne was a child, his father was elected King of the Franks. Stanislaw of Poland was an elected king, as was Frederick I of Denmark. The tradition of an elected monarchy is very ancient and still exists today in the office of the Pope. In Antiquity, there were various traditions of elected monarchs of various titles, usually rendered as king, especially in not fully sedentary societies such as the Germanic tribes (before they established a sedentary kingdom in territories of the former Roman empire). Often there was a mix of conflicting principles and interests, the ruling house tending to reserve succession for itself, with the nobility rivaling it. Actual succession often depended on popular assent and/or the support of the armed forces, which could take their role of king-maker as far as deposing an incompetent or 'criminal' ruler- or even pure mutiny to seize the throne. The Hellenistic kings of Macedon and of Epirus were elected by the army (a body that was very close in composition to the ecclesia of democracies, the council of all free citizens; military service was often linked with citizenship) among the male member of the royal house. In Macedon this tradition continued until the kingdom was dissolved by the Romans after the Third Macedonian War.


          Most of today's hereditary monarchs serve as living national symbols of their nation-state. Most constitutional monarchs retain reserve powers, and other constitutionally defined roles and responsibilities. Many are also constitutional monarchs who can dissolve parliament and call for new elections (usually at the request of the prime minister). Though the latter may technically still propose legislation, the conventions of constitutional monarchy disallow them from doing so, as well as from wielding power in the unlimited manner of ancient monarchies, unless in the face of a constitutional, governmental, or some other crisis.


          In some ancient hereditary monarchies, power often resided with the military, as often has been the case in Thailand and Japan (where its eventually hereditary military chief, the Shogun, developed into a de facto monarch, nominally under the Emperor), with an (at least) nominally 'prime ministerial' office (separate Head of government), which may tend to become hereditary itself, in the Hindu kingdom of Nepal even formally styled a hereditary Maharajah. In Fascist Italy a monarchy coexisted with a fascist party for longer than such co-existences occurred in Romania or Greece. Spain under Francisco Franco (his " Spanish State") was officially a monarchy, even though there was no monarch on the throne; upon his death, Franco was succeeded as Head of state by the Bourbon heir to the throne, King Juan Carlos I.


          There have also been situations in which a dictator proclaimed himself monarch of a previous republic, thus starting a self-proclaimed monarchy with no historical ties to a previous dynasty. The most famous example of this was general Napoleon I Bonaparte, who crowned himself first Emperor of the French after legally assuming political control of the French Republic (which in his lifetime has succeeded to the absolutist kingdom) as First Consul for life; a blatant operetta-imitation of his empire was that of dictator Bokassa I in the very poor Central African Empire. Also, Yuan Shikai crowned himself Emperor of the short-lived " Empire of China", a few years after the Republic of China was founded.


          On several occasions throughout history, the same person has served as monarch of separate independent states, in a situation known as a personal union. An empire was traditionally ruled by a monarchy whose leader may have been known by different, traditional or self-assumed titles in his different realms. Several former colonies of the British Empire, such as Australia, Canada, Jamaica, New Zealand etc., are now independent realms, which, along with the United Kingdom, continue to recognize one person as their respective sovereign head of state, with a distinctive title in each nation (King/Queen of Canada, Jamaica and so forth); these countries, including the UK, are known as Commonwealth Realms. In other cases, such as England and Scotland, a personal union was the precursor to a merger of the states. Often a personal union between nation states ends in complete separation, e.g. Norway, first in union with Denmark and later with Sweden, then finally opting for its own monarchy again. Similar to that after 816 years of personal union with Hungary, Croatia had in 1918 opted for separation and entry into the kingdom of Yugoslavia.


          Some republics can be called 'virtual monarchies' as they appear to have introduced de facto inheritance for the Head of state, usually establishing a 'dynasty' by making his son (informally) designated heir, without constitutionally declaring themselves monarchies. These nations may be republics in theory, but dynastic monarchies in practice. The 'Roman Empire' in Latin existed only in the territorial sense, legally it was always a republic, theoretically the Principate was not hereditary monarchy, and even the Byzantine Empire had republican features. In the twentieth century, de facto monarchies existed in Nicaragua and Haiti. Today, formal constitutional republics like North Korea (communist single-party state) and Syria have been called de facto monarchies; however, one father-son succession without a constitutional mechanism is more an appearance than an actual de facto monarchy, the next succession may just as well be determined otherwise by the real king makers (a dead dictator ceases to dictate) and democratic republics too have produced de facto successions -albeit often not along strict lines such as primogeniture- and even three or more generation 'dynasties' (as India's Gandhi family), except that these only rule when their party is in power. See also family dictatorship.


          Although in theory a monarch is the sovereign ruler of a state, historical developments often produced more complicated realities: when a state loses its true sovereignty, while internally retaining its monarchic constitution, its monarchy will often become similarly dependent on the greater power, e.g. as a feudal vassal under a suzerain, or in the colonial era become redefined as an actor in indirect rule, under a paramount power (such as each princely state in the British raj). Successions in such dependent states were often subject to the assent of the dominant power, which then often reserved the right to dethrone (and replace) a 'disloyal' incumbent..


          


          Succession


          The rules for selection of monarchs varies from country to country. In constitutional monarchies the rule of succession is generally embodied in a law passed by a representative body, such as a parliament.


          Elective monarchies, distinguished by the monarchs being appointed for life, have in most cases been succeeded by hereditary monarchies, but both secular sovereign nation cases at present - those of Malaysia and the United Arab Emirates - are 20th-century creations. In the hereditary system, the position of monarch involves inheritance according to an order of succession, usually within one royal family tracing its origin back to a historical dynasty or bloodline. In some cases the ruling family may claim to hold authority by virtue of the associated god's choosing, as reflected in the style-phrase " by the Grace of God," or other religion-based authority.


          The order of succession in most European monarchical states of the 21st century is by primogeniture, meaning that either the eldest child of the monarch or the eldest son of the monarch is first in line. Currently, there is some controversy over the succession laws of some monarchies such as that of the United Kingdom (UK), Canadian, or the Scandinavian monarchies, which require their monarch to be of a certain faith (in the Commonwealth Realms under the Act of Settlement 1701). This has been challenged as violating European Union rules that prohibit religious disqualification for positions of state authority, as well as a violation of the Canadian Charter of Rights and Freedoms. , successions in dependent states could be subject to the assent of the (colonial or other) dominant power, which then often reserved the right to dethrone (and replace) a 'disloyal' incumbent.


          


          Titles as political statements


          Official styles and titles of monarchs often reflect the ambitions and ideals of the governments they head or represent and actual historical ties or claims to territories no longer under their administration or even extinguished as political units.


          Some titles are specifically designed to express a relative rank, usually higher if self-assumed, as in the case of King of Kings and various equivalents, or Tipu Sultan who assumed the rank Padshah Bahadur when declaring his new Muslim empire Khudadad independent from the Mughal Padshah, it has no other meaning then 'in rank above Padhsah'. Some monarchic titles suggest a unique exalted rank, even universal supremacy, such as the Caliph, and yet there may be parallel dynasties, e.g. a branch of the Umayyad in Cordoba while the Oriental caliphate had been take over by the Abassids (in Baghdad). Other titles are perceived as carrying a protocolary rank, so granting (often as a reward for a loyal vassal) or assuming (as an assertion) a higher title can mean a 'promotion' regardless of political reality.


          Additional elements in the full style may refer to the legitimation of the throne, either directly as by a phrase like " by the Grace of God," or indirectly by referring to a legitimating function, such as protecting the official religion, e.g. for a Muslim ruler by the style Commander of the faithful. The Protestant Successors to Henry VIII of England have all retained the " Defender of the Faith" originally granted by the Pope to Henry VIII before the 'annulment crisis' led to the Anglican Schism.


          Thus Queen Elizabeth II is "by the Grace of God, Queen" in fifteen of her sixteen realms, only Papua New Guinea omitting this phrase from her title there. During Spain's transition to a constitutional monarchy under Isabella II, her Style was changed from the 'Long Form' which included "by the Grace of God" and some 20 states to "By divine grace and the constitution, queen of the Spains".


          The kings and queens of England and Great Britain retained the title King of France until the union with Ireland to form the United Kingdom in 1801, during the reign of King George III. The kings and queens of Spain retained a long list of kingdoms, that didn't include Spain until Isabella II in 1837. The Council of Ministers authorized in 1987 Juan Carlos I, King of Spain, to also use "historical titles," presumably including the crusader relict King of Jerusalem, which passed through several dynasties, none of which actually had any authority in the obliterated former realm.


          


          Demise of monarchies


          Monarchies can come to an end in several ways. There may be a revolution in which the monarchy is overthrown; or, as in Italy or Greece, the electorate decides to form a republic by constitutional referendum. In some cases, as with England and Spain, the monarchy has been overthrown and later restored. After the abdication of Napoleon I, which ended the First Empire, the French restored the royal Bourbon dynasty which had been abolished by the republic within which Napoleon had established the Empire. At the same time, his emperorship was "revived" outside France, as a "golden cage" principality was created for him on the island of Elba, so in a sense the empire was succeeded by a kingdom and an emperor without an empire.


          Dependent monarchies have been abolished by their dominant power, often for the purposes of being fully annexed, split or merged with another. In Uganda, for example, local tribal monarchies were abolished when the country became a unitary state.


          The most recent monarchy to be abolished was the former Commonwealth Realm monarchy of Mauritius in 1992. In 1999 Australians voted to keep their status as a constitutional monarchy under Queen Elizabeth II. In December 2007 the Nepalese government agreed to abolish the country's monarchy after the Constituent Assembly elections in 2008. Nepal officially became a federal democratic republic on May 28, 2008.


          Countries may regard themselves as monarchies even without an actual monarch on the vacant throne, as Spain did from 1947 to 1975, and Hungary from 1920 to 1946.


          A person who can be taken into consideration as future monarch in case of restoration of monarchy (or who even claims to be the legitimate heir to the throne of a deposed or in the royalist view suspended monarchy) is called a pretender, but that term also applies to a rival claimant of a filled throne, such as the several Russians who claimed to be a Tsar simultaneously.


          See also abolished monarchy for a list of recently-abolished monarchies and the Republican Monarchist Debate.


          


          Unusual Monarchies


          Sometimes, component members of federal states are monarchies, even though the federal state as a whole is not; for example each of the emirates that form the United Arab Emirates has its own monarch (an emir). Another unique situation is Malaysia, in which the federal king, called the Yang di-Pertuan Agong or Paramount Ruler, is elected for a five year term from and by the hereditary rulers (mostly sultans) of nine of the federation's constitutive States, all on the Malay peninsula.


          In addition to his ecclesiastical role as Supreme Pontiff of all Christians worldwide in communion with the Bishop of Rome, the Pope is ex officio the absolute monarch of Vatican City, the last truly sovereign Prince of the Church. He is elected by (and customarily from among) the College of Cardinals. (Since the Catholic episcopate is celibate, naturally there can be no official hereditary succession to the papal throne.) Notwithstanding this, the papacy has at times been under the control of powerful Italian families. Several popes have been succeeded by near relatives (officially described as Nepotes, literally 'nephews').


          Andorra is the world's only co-principality: it had two co-princes: the Bishop of Urgell in Spain (thus a Prince-Bishop), and the President of Francea unique case where an independent country's Monarch is democratically elected by the citizens of another country, which is not even in full personal union.


          Since 1947, the Emperors of Japan have reigned as neither sovereign, nor the de jure head of state. Emperor Hirohito having ceded sovereignty to the people shortly after World War II, the Japanese monarchy is bound by supreme law as opposed to constitutional convention under the provisos of the Constitution of Japan.


          Samoa was often disputably described as a monarchy. The Constitution designated the o le Ao o le Malo, rendered as Head of State for life with a royal style, but the last incumbent, Malietoa Tanumafili II, a past member of one of the three princely families, died and has been succeeded by an elected leader for a five year term. It has since been stated as a constitutional presidency.


          


          Monarchy and Oligarchy


          Currently 44 nations in the world have monarchs as heads of state, 16 of which are Commonwealth Realms that formally recognize Queen Elizabeth II as their head of state and Prince Charles as heir.


          
            
              	State

              	Title

              	Extent

              	Currently

              	Notes
            


            
              	[image: Flag of Andorra]Andorra

              	Co-Princes

              	Constitutional Monarchy

              	Nicolas Sarkozy and Joan Enric Vives Siclia

              	Political structure in place since 1278.
            


            
              	[image: Flag of Antigua and Barbuda]Antigua and Barbuda

              	King/Queen of Antigua and Barbuda

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Dame Louise Lake-Tack
            


            
              	[image: Flag of Australia]Australia

              	King/Queen of Australia

              	Federal Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Michael Jeffery, and six Governors
            


            
              	[image: Flag of the Bahamas]Bahamas

              	King/Queen of the Bahamas

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Arthur Dion Hannat
            


            
              	[image: Flag of Bahrain]Bahrain

              	King, styled Malik

              	Semi-Constitutional Monarchy

              	Hamad ibn Isa al-Khalifah

              	Known as " emir" until 2002.
            


            
              	[image: Flag of Barbados]Barbados

              	King/Queen of Barbados

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Clifford Husbands
            


            
              	[image: Flag of Belgium]Belgium

              	King/Queen of the Belgians

              	Constitutional Monarchy

              	Albert II

              	Ruled by the king of the Netherlands until 1830. At the 1830 independence the constitution was a model of how to limit royal power.
            


            
              	[image: Flag of Belize]Belize

              	King/Queen of Belize

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Colville Young
            


            
              	[image: Flag of Bhutan]Bhutan

              	Druk Gyalpo 'Dragon King'

              	Constitutional Monarchy

              	Jigme Khesar Namgyal Wangchuck

              	Buddhist constitutional monarchy.
            


            
              	[image: Flag of Brunei]Brunei

              	Sultan

              	Absolute sultanate

              	Hassanal Bolkiah

              	
            


            
              	[image: Flag of Cambodia]Cambodia

              	King; individual throne styles, but most Kings include the titles of Brhat Pada, Samdach Brhat, Varman, Rajadhiraja, Parama, and Adipati

              	Constitutional Monarchy

              	Norodom Sihamoni

              	Reinstituted in 1993.
            


            
              	[image: Flag of Canada]Canada

              	King/Queen of Canada

              	Federal Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor General, currently Michalle Jean, and by ten Lieutenant Governors, one in each province.
            


            
              	[image: Flag of Denmark]Denmark

              	King/Queen

              	Constitutional Monarchy

              	Margrethe II of Denmark

              	Also queen of Greenland and the Faroe Islands. Act of Succession revised in 1953 to allow for female monarchs.
            


            
              	[image: Flag of Grenada]Grenada

              	King/Queen of Grenada

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Daniel Williams
            


            
              	[image: Flag of Jamaica]Jamaica

              	King/Queen of Jamaica

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Kenneth Hall
            


            
              	[image: Flag of Japan]Japan

              	Emperor

              	Constitutional Monarchy/ Empire

              	Akihito

              	World's only remaining emperor.
            


            
              	[image: Flag of Jordan]Jordan

              	Hashemite King, styled Malik

              	Semi-constitutional Hashemite monarchy

              	Abdullah II

              	Monarchy established by United Kingdom in 1921.
            


            
              	[image: Flag of Kuwait]Kuwait

              	Emir, styled Amir ad-Dawlat al-Kuwayt "Emir of the State of Kuwait"

              	Semi-constitutional emirate

              	Sabah Al-Sabah

              	Was Hakim al-Kuwayt "Ruler of Kuwait" until 1961; still prefixed " sheikh", as every member of a Gulf dynasty).
            


            
              	[image: Flag of Lesotho]Lesotho

              	King

              	Constitutional Monarchy

              	Letsie III

              	Known as Paramount Chief until 1965. Regarded as a symbol of national unity, the King does not exercise any executive or legislative powers.
            


            
              	[image: Flag of Liechtenstein]Liechtenstein

              	Prince

              	Semi-constitutional principality

              	Hans-Adam II

              	Some powers delegated to Prince Alois.
            


            
              	[image: Flag of Luxembourg]Luxembourg

              	Grand Duke/Duchess

              	Constitutional grand duchy

              	Henri

              	Only remaining Grand Duchy. Ruled by the king of the Netherlands until 1890.
            


            
              	[image: Flag of Malaysia]Malaysia

              	Yang di-Pertuan Agong or "Paramount Ruler"

              	Constitutional federation

              	Sultan Mizan Zainal Abidin

              	Position electoral amongst -de facto tends to rotate between- the nine hereditary rulers of the peninsular Malay states, only for 5 years.
            


            
              	[image: Flag of Monaco]Monaco

              	Sovereign Prince/Princess

              	Semi-constitutional principality

              	Albert II

              	Last sovereign monarchy under (French, amical) protection
            


            
              	[image: Flag of Morocco]Morocco

              	King, styled Malik

              	Semi-Constitutional Monarchy

              	Mohammed VI
            


            
              	[image: Flag of the Netherlands]Netherlands

              	King/Queen

              	Constitutional Monarchy

              	Beatrix

              	Also queen of both overseas autonomous areas: Aruba and Netherlands Antilles.
            


            
              	[image: Flag of New Zealand]New Zealand annex Cook Islands and Niue

              	King/Queen of New Zealand

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by Governor-General Anand Satyanand
            


            
              	[image: Flag of Norway]Norway

              	King/Queen

              	Constitutional Monarchy

              	Harald V

              	Act of Succession revised in 1990 to allow for female monarchs (full cognatic primogeniture).
            


            
              	[image: Flag of Oman]Oman

              	Sultan

              	Absolute sultanate

              	Qaboos

              	
            


            
              	[image: Flag of Papua New Guinea]Papua New Guinea

              	King/Queen of Papua New Guinea

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Paulias Matane
            


            
              	[image: Flag of Qatar]Qatar

              	Emir

              	Absolute emirate

              	Hamad bin Khalifa

              	Formerly Hakim Qatar "Ruler of Qatar", from 3-9-1971: Amir Dawlat Qatar "Emir of the State of Qatar"
            


            
              	[image: Flag of Saint Kitts and Nevis]Saint Kitts and Nevis

              	King/Queen of Sain Kitts and Nevis

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Cuthbert Sebastian
            


            
              	[image: Flag of Saint Lucia]Saint Lucia

              	King/Queen of Saint Lucia

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Dame Pearlette Louisy
            


            
              	[image: Flag of Saint Vincent and the Grenadines]Saint Vincent and the Grenadines

              	King/Queen of Saint Vincent and the Grenadines

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Frederick Ballantyne
            


            
              	[image: Flag of Saudi Arabia]Saudi Arabia

              	King styled Malik but also The Custodian of the Two Holy Mosques (خادم الحرمين الشريفين), i.e. Protector of the Holy Cities

              	Absolute Monarchy

              	Abdullah

              	Saudi Arabia was unified in 1932.
            


            
              	[image: Flag of the Solomon Islands]Solomon Islands

              	King/Queen of the Solomon Islands

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Sir Nathaniel Waena
            


            
              	[image: Flag of Spain]Spain

              	King/Queen

              	Constitutional Monarchy

              	Juan Carlos I

              	Monarchy was restored in 1975; and holds the title King of Jerusalem.
            


            
              	[image: Flag of Swaziland]Swaziland

              	King (also Indovuzaki -lit. She-Elephant- or Queen Mother)

              	Absolute Monarchy

              	Mswati III (and Ntombi)

              	Currently democratizing.
            


            
              	[image: Flag of Sweden]Sweden

              	King/Queen

              	Constitutional Monarchy

              	Carl XVI Gustaf

              	Act of Succession revised in 1979 to allow for female monarchs (full cognatic primogeniture).
            


            
              	[image: Flag of Thailand]Thailand

              	King

              	Constitutional Monarchy

              	Bhumibol Adulyadej

              	The world's longest-serving current head of state. Known as Rama, the throne name with numeral officially used by every king of the present Chakri dynasty, currently Rama IX; Buddhist monarchy.
            


            
              	[image: Flag of Tonga]Tonga

              	King/Queen

              	Constitutional Monarchy

              	George Tupou V

              	The traditional Polynesian style of Tu'i Tonga, still the dynasty's birthright, was superseded by the western royal style in 1865, i.e. before the British protectorate
            


            
              	[image: Flag of Tuvalu]Tuvalu

              	King/Queen of Tuvalu

              	Constitutional Monarchy

              	Elizabeth II

              	Commonwealth realm. The Monarch is represented by a Governor-General, currently Filoimea Telito
            


            
              	[image: Flag of the United Arab Emirates]United Arab Emirates

              	President

              	Constitutional federation

              	Khalifa bin Zayed Al Nahyan

              	Position formally elected amongst the seven rulers of the Trucial states, de facto always from premier state Abu Dhabi.
            


            
              	[image: Flag of the United Kingdom]United Kingdom

              	King/Queen of the United Kingdom

              	Constitutional Monarchy

              	Elizabeth II

              	
                Commonwealth realm. Also Sovereign of Guernsey, Jersey, Isle of Man, and the non-sovereign states of the British overseas territories of Anguilla, Bermuda, British Virgin Islands, British Indian Ocean Territory, Cayman Islands, Falkland Islands, Gibraltar, Montserrat, Pitcairn Islands, Saint Helena, Ascension Island, Tristan da Cunha, South Georgia and the South Sandwich Islands and the Turks and Caicos Islands.

                It was under complete Parliamentary control between 1649 and 1660 (see " The Protectorate").

              
            


            
              	[image: Flag of the Vatican City]Vatican City ( Holy See)

              	Supreme Pontiff, more commonly as "Pope" or "Holy Father"

              	Absolute theocracy

              	Benedict XVI

              	Electoral (by Cardinals in conclave), sovereign Prince of the church
            

          


          


          Current subnational and trans-national traditional monarchies


          Not only are the Monarchs of constitutive Monarchies part of the federal establishment of both present elective monarchies (Malaysia, mainly sultanates, and the UAE, so named after its emirates), in many other modern states -often republics- tribal and other traditional states persist, with a dynasty that retains a court and often local prestige and influence; some are officially installed with the consent of the official government (as some of the many in Indonesia- waiting for the go-ahead can mean years of vacancy on the throne), others are merely condoned, or even in exile. Within Africa a great percentage of these ancient African Monarchies have active Power and Rule independently alongside the National Governments there respective Empires and Kingdoms in Africa; including internal Kingdoms Government and Kingdoms Judicary systems. Most have there own internal Warrior Armies and have the power to call upon the National Government Forces; if the situation is so needed. Vice-Versa the National or Trans-National Governments can call upon the Monarchies for support in times of Tribal conflicts, to command Peace, due to the Kingdoms massive influence with the People of the respective Kingdoms and Tribal Nations. Many of these Kingdoms Empires are crossed-border covering parts of two or more Countries, some Empires covers parts of complete regions, and a few the Continent itself, with 1000s of Royal Kingdoms within and under the respective Empire of a multiple or Tribal Nations Kingdoms, covering populations of 100s of millions in collective Populations on the African Continent.


          
            
              	State

              	Title

              	Ruler

              	Part of

              	Notes
            


            
              	Abrons

              	King

              	KOUASSI Adjoumani

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King KOUASSI Adjoumani is the King of Abrons Kingdom in Bondoukou.
            


            
              	Abeokuta

              	King

              	Gbadebo II

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Gbadebo II is the King of the Abeokuta Kingdom is in Nigeria.
            


            
              	Abengourou

              	King

              	BOA Kouassi III

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King Boa Kouassi III is the King of lIndni Kingdom in Abengourou.
            


            
              	Abomey

              	King

              	Agboli-Agbo Dedjlani

              	[image: Flag of Benin]Benin

              	H.R.M King Agboli-Agbo Dedjlani is the King of the Abomey Kingdom.
            


            
              	Adamawa

              	King

              	Aliyu Mustapha

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Joseph Adekola Ogunoye is the King of Adamawa Kingdom
            


            
              	Akropong-Akuapem

              	King

              	Oseadeefyo Addo Dankwa III

              	[image: Flag of Ghana]Ghana

              	H.R.M King Oseadeefyo Addo Dankwa III is the King of the Akropong-Akuapem Kingdom. The King of Akropong holds for the last sixteen years the "sacred seat" of the Akuapem-Asona, one of the seven major Akan clans.
            


            
              	Anloga

              	King of Anloga (Ewe)Torghui

              	Subo II

              	[image: Flag of Ghana]Ghana

              	H.R.M King Subo II is the King of the Anloga Royal Kingdoms. King Subo II is of the Anloga Royal Kingdoms lines in Ghana, and a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet.
            


            
              	Allangoua

              	King

              	KOUAME Atta Etienne

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King KOUAME Atta Etienne is the King of Allangoua Kingdom in Assahara (MBatto).
            


            
              	Arra

              	Emperor

              	Tehoua II

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Emperor Tehoua II is the Emperor of the Arra Empire Royal Kingdoms, crossed border through several West African Countries. H.R.M Emperor Tehoua II is a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet and Chief of the Tribunal of Arra Empire Kingdoms Nations.
            


            
              	Ashanti

              	Asantehene

              	Otumfuo Nana Osei Tutu II

              	[image: Flag of Ghana]Ghana

              	The succession is decided by a series of councils of local notables and other royal family members.
            


            
              	Awka

              	Igwe

              	Eze-Uzu II

              	[image: Flag of Nigeria]Nigeria

              	H.R.M Igwe Gibson Nwosu Igwe of the Awka Kingdom.
            


            
              	Bana

              	King

              	Hapi IV

              	[image: Flag of Cameroon]Cameroon

              	H.R.M King Hapi IV is the King of the Bana Kingdom.
            


            
              	Bandjun

              	King

              	Ngie Kamga Joseph

              	[image: Flag of Cameroon]Cameroon

              	H.R.M King Ngie Kamga Joseph the King of Bandjun Kingdom
            


            
              	Benin

              	Ekegbian

              	Isienwenro James Iyoha Inneh

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Isienwenro James Iyoha Inneh is the King of the Benin Royal Kingdom.
            


            
              	Bnin

              	Oba Erediauwa

              	Salomon Igbinoghodua

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Salomon Igbinoghodua is the Oba Erediauwa of the Bnin Kingdom.
            


            
              	Bibemi

              	King

              	Halidou Sali

              	[image: Flag of Cameroon]Cameroon

              	H.R.M King Halidou Sali the King of Bibemi Kingdom
            


            
              	Bouna

              	King

              	Aka Ahor Franois

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King Aka Ahor Franois is the King of Bouna Kingdom in Bouna (MBatto).
            


            
              	Bohmong Circle

              	Bohmong Raja

              	Aong Swe Prue Choudhury

              	[image: Flag of Bangladesh]Bangladesh

              	Under the Chittagong Hill Tracts Regulation of 1900, the Government of Bangladesh recognizes three hereditary traditional rulers in the Chittagong Hill Tracts: the Mong Raja in Manikchari, the Chakma Raja in Rangamati and the Bohmong Raja in Bandarban. The rajas, also known as circle chiefs, exercise limited judicial authority, have responsibility for collection of land taxes in their respective territories and also exercise certain ceremonial roles. The Bohmong Raja is always a member of the Marma tribe.
            


            
              	Buganda

              	Kabaka and Nnabagereka

              	Muwenda Mutebi II and Queen Sylvia of Buganda

              	[image: Flag of Uganda]Uganda

              	Due to constitutional reform in 1993, the government of Uganda restored several traditional monarchies.
            


            
              	Bunyoro

              	Omukama

              	Iguru

              	[image: Flag of Uganda]Uganda

              	Due to constitutional reform in 1993, the government of Uganda restored several traditional monarchies.
            


            
              	Busoga

              	Kyabazinga

              	Henry Wako Muloki

              	[image: Flag of Uganda]Uganda

              	Due to constitutional reform in 1993, the government of Uganda restored several traditional monarchies.
            


            
              	Chakma Circle

              	Chakma Raja

              	Raja Devasish Roy

              	[image: Flag of Bangladesh]Bangladesh

              	Under the Chittagong Hill Tracts Regulation of 1900, the Government of Bangladesh recognizes three hereditary traditional rulers in the Chittagong Hill Tracts, the Mong Raja in Manikchari, the Chakma Raja in Rangamati and the Bohmong Raja in Bandarban. The rajas, also known as circle chiefs, exercise limited judicial authority, have responsibility for collection of land taxes in their respective territories and also exercise certain ceremonial roles. The Chakma Raja is always a member of the Chakma Tribe.
            


            
              	Dagbon

              	Yaa Naa

              	Kampakuya Naa Abdulai Yakubu Andani (title)

              	[image: Flag of Ghana]Ghana

              	The Yaa Naa is selected by a group of Kingmakers led by the Kuga Naa who is the embodiment of the customs and traditions of the Dagbon people. The King is selected after consulting the oracles and soothsayers. The current occupier is the prince and elder son of the immediate past Yaa Naa, Yaa Naa Yakubu Andani II who died in 2002. He is the Regent of Dagbon and acts as Yaa Naa until a new Yaa Naa is selected. The Regent is also qualified to be selected.
            


            
              	Djuablin

              	Emperor

              	Agninibil II

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Emperor Agninibil II of the Djuablin Empire Kingdom is amongst the Major Nubian descendent Empire Kingdoms Emperors in West Africa. The Djuablin Empire of Royal Kingdoms is crossed-border through several West and Central African Countries. H.R.M Emperor Agninibil II is a member of Imperial Empire Cabinet of the Nubian Sheba Imperial Empire Kingdom Central Government.
            


            
              	Dimbokro

              	King

              	PEDRIN III

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King PEDRIN III is the King of Dimbokro Kingdom in Dimbokro.
            


            
              	Ebra

              	King

              	ASSEMIEN Nogbou

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King ASSEMIEN Nogbou is the King of Ebra Kingdom in Ebra.
            


            
              	Fumban,Bamun

              	Sultan

              	El Hadj Seidoi Njimoluh Njoya

              	[image: Flag of Cameroon]Cameroon

              	H.R.M Sultan El Hadj Seidoi Njimoluh Njoya is the Sultan of Fumban and Mfon of the Bamun Kingdoms
            


            
              	Gbese,Nyan,Aborbiamo

              	Emperor

              	Ashirifi I

              	[image: Flag of Ghana]Ghana

              	H.R.M Emperor Ashirifi I is the Emperor of the Gbese, Nyan, and Aborbiamo Empire Royal Kingdoms, and the Prime Minister of the Nubian Sheba Imperial Empire Kingdom Central Government and a member of Empire Cabinet.
            


            
              	IFE

              	Oni

              	Sijuwade

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Sijuwadeis the King of the IFE Kingdom
            


            
              	Katsina

              	Emir

              	El Hadj Mamadou Kabir Usman

              	[image: Flag of Nigeria]Nigeria

              	H.R.M Emir El Hadj Mamadou Kabir Usman is the Emir of the Katsina Kingdom.
            


            
              	Keta,Anlo

              	Emperor

              	James-Ocloo V

              	[image: Flag of Ghana]Ghana

              	H.R.M Emperor James-Ocloo V is the Emperor of the Keta and Anlo Empire Royal Kingdoms and is a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet.
            


            
              	Kong

              	King

              	EL Hadj Gaoussou Ouattara

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Nanan EL Hadj Gaoussou Ouattara is the King of Kong Kingdom in Kong.
            


            
              	Krindjabo

              	King

              	Amon NDOUFFOU V

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King Amon NDOUFFOU V is the King of Krindjabo Kingdom in Krindjabo.
            


            
              	Kuba

              	King

              	Nyimi Kok Mabiintsh III

              	[image: Flag of the Democratic Republic of the Congo]Democratic Republic of the Congo

              	H.R.M King Nyimi Kok Mabiintsh III is the King of the Kuba Kingdom.
            


            
              	Mooussou

              	H.R.M King KANGA Assoumou

              	KANGA Assoumou

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King KANGA Assoumou is the King of Mooussou Kingdom in Mooussou.
            


            
              	Māori

              	Ariki (Kiingi or Kuini)

              	Tuheitia Paki

              	[image: Flag of New Zealand]New Zealand

              	Holding no constitutional but ceremonial roles.
            


            
              	Mong Circle

              	Mong Raja

              	Pahaila Prue Choudhury

              	[image: Flag of Bangladesh]Bangladesh

              	Under the Chittagong Hill Tracts Regulation of 1900, the Government of Bangladesh recognizes three hereditary traditional rulers in the Chittagong Hill Tracts: the Mong Raja in Manikchari, the Chakma Raja in Rangamati and the Bohmong Raja in Bandarban. The rajas, also known as circle chiefs, exercise limited judicial authority, have responsibility for collection of land taxes in their respective territories and also exercise certain ceremonial roles. The Mong Raja is always a member of the Marma tribe.
            


            
              	Mustang

              	gyelpo

              	Jigme Palbar Bista

              	[image: Flag of Nepal]Nepal

              	Mustang once was an independent kingdom annexed by Nepal at the end of the 18th century. The monarchy still survives as the Kingdom of Lo in Upper (northern) Mustang.
            


            
              	New Juabeng (Ashanti)

              	Daasebere

              	Daasebere Oti Boateng

              	[image: Flag of Ghana]Ghana

              	H.R.M Emperor Oti Boateng is the Emperor of the New Juabeng Empire Royal Kingdoms and a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet.
            


            
              	Nnewi

              	Obi

              	Kenneth Nnaji Onyemaeke Orizu III

              	[image: Flag of Nigeria]Nigeria

              	H.R.M King Kenneth Nnaji Onyemaeke Orizu III is the King of the Nnewi Kingdom.
            


            
              	New Juabeng (Ashanti)

              	Queen

              	Alana Yaa Daani III

              	[image: Flag of Ghana]Ghana

              	H.R.M Queen Alana Yaa Daani III is the Queen of the New Juabeng Empire Royal Kingdoms, and a member of the Nubian Sheba Imperial Empire Kingdom Empire Queens Council.
            


            
              	Nzima

              	King

              	AMON Tanoe

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King AMON Tanoe is the King of Nzima Kingdom in Grand-Bassam.
            


            
              	Pinango and Abron

              	Emperor/King

              	Kouadjo Yeboau Adou Bibi II

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Emperor Koaudjo Yeboua Adou Bibi II is the Emperor and King of the Pinango and Abron Empire Royal Kingdoms that crossed-border through several West African Countries. H.R.M Emperor Adou Bibi III is a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet.
            


            
              	Pinango and Abron Empire

              	Empress/Queen

              	Abena Nyamtch I

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Empress Abena Nyamtch I is the Empress and Queen of the Pinango and Abron Empire and Royal Kingdoms that cross-border through several West African Countries. Abena Nyamtch I, is as well the Head of Empire Central Government and Imperial Empress of the Nubian Kingdoms Sheba Imperial Empire Kingdoms of the African Continent Nubian descendent Kingdoms Nations, under Imperial Throne name H.I.M Imperial Empress Shebah `Ra  Queen Shebah III .
            


            
              	Rey-Bouba

              	Sultan

              	Bouba Abdoulaye

              	[image: Flag of Cameroon]Cameroon

              	H.R.M Sultan Bouba Abdoulaye is the Sultan of Rey-Bouba Kingdom, as large as Belgium and Luxemburg combined.
            


            
              	Sokoto

              	Sultan

              	Abubakar Sidiq

              	[image: Flag of Nigeria]Nigeria

              	H.R.M Sultan Abubakar Sidiq is the Sultan of the Sokoto Kingdom.
            


            
              	Tabou

              	King

              	DOUOPO Yi

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M King DOUOPO Yi is the King of Tabou Kingdom in Tabou.
            


            
              	Sheba

              	Queen

              	Shebah`Ra - Queen Shebah III

              	[image: Flag of the African Union]African Union

              	H.I.M Empress Shebah `Ra - Queen Shebah III is the Imperial Empress of the African Continent Nubian descendent Kingdoms Nations and Head of the African Continents African Kingdoms Federation and African Kingdoms Federation Government.
            


            
              	Sigave

              	Tu'i (King or chief)

              	Visesio Moeliku

              	[image: Flag of Wallis and Futuna]Wallis and Futuna

              	The Council of the Territory of Wallis and Futuna consists of three kings and three members appointed by the high administrator on the advice of the Territorial Assembly.
            


            
              	Toro

              	Omukama

              	Rukidi IV

              	[image: Flag of Uganda]Uganda

              	Due to constitutional reform in 1993, the government of Uganda restored several traditional monarchies.
            


            
              	Tu'a (Alo)

              	Tu`i Agaifo (king)

              	Soane Patita Maituku

              	[image: Flag of Wallis and Futuna]Wallis and Futuna

              	The Council of the Territory of Wallis and Futuna consists of three kings and three members appointed by the high administrator on the advice of the Territorial Assembly.
            


            
              	Uvea

              	Tui `Uvea (King, also styled Hau and Lavelua)

              	(currently none)

              	[image: Flag of Wallis and Futuna]Wallis and Futuna

              	The Council of the Territory of Wallis and Futuna consists of three kings and three members appointed by the high administrator on the advice of the Territorial Assembly.
            


            
              	Special Region of Yogyakarta

              	Sultan

              	Hamengkubuwono X

              	[image: Flag of Indonesia]Indonesia

              	The sultan is de facto governor of the province of Yogyakarta Special Region. It is the only monarchy in Indonesia that is officially recognized by the central government.
            


            
              	Zanzan

              	Emperor

              	Adingra

              	[image: Flag of Côte d'Ivoire]Cte d'Ivoire

              	H.R.M Emperor Kouassi Adingra is the Emperor of the Zanzan Empire Royal Kingdoms. Emperor Adingra of the Nubian descendent Zanzan Major Kingdoms Empire lines Kingdoms, crossed-bordered through several West and Central African Countries. S.M Nanan Adingra is a member of the Nubian Sheba Imperial Empire Kingdom Central Government Empire Cabinet.
            


            
              	Zululand

              	King

              	Goodwill Zwelethini kaBhekuzulu

              	[image: Flag of South Africa]South Africa

              	Although the king does not hold any direct political power, he is provided a stipend by the government of South Africa, and holds considerable sway over more traditionalist Zulu people in the KwaZulu-Natal Province.
            

          


          In many countries that are legally republics, an heir to the throne is recognized by the royalist part of the nation. A list of such countries is available in the pretender article.
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                Incumbent:

                Elizabeth II

                

              
            


            
              	Style:

              	Her Majesty
            


            
              	Heir apparent:

              	Charles, Prince of Wales
            


            
              	First monarch:

              	open to interpretation
            


            
              	Formation:

              	1 May 1707
            

          


          The monarchy of the United Kingdom (commonly referred to as the British monarchy) is a system of government in which a hereditary monarch is the sovereign of the United Kingdom and its overseas territories; the terms British monarch and British monarchy may also mean different things in different contexts beyond the United Kingdom.


          The present monarch is Queen Elizabeth II, who has reigned since 6 February 1952. The Queen, the current heir apparent  Elizabeth's eldest son, Charles, Prince of Wales (known as Duke of Rothesay in Scotland)  the Queen's consort, Prince Philip, Duke of Edinburgh, and the remainder of the Royal Family, undertake various public duties in accordance with their positions; since the Magna Carta, and through the English Civil War and the Restoration, the political powers of the monarch have gradually decreased. Today, the monarch's role is constitutional, and limited to non-partisan functions such as bestowing honours. Despite this, the ultimate executive authority over the government of the United Kingdom is still, by and through, the monarch's royal prerogative. Such powers include the dissolution of parliament, and the making of the rules for the government and regulation of the civil service and the armed forces. But these powers are only used according to the policies and procedures set down by laws enacted in Parliament and; where the laws be silent, within the constraints of convention and precedent. The monarch has a variety of official and private royal residences, and the Crown Estate, with assets worth over 7 billion, is one of the largest property owners in the world.


          Following the declaration of Indian independence, George VI and his successor, Elizabeth II, adopted the title Head of the Commonwealth. Besides reigning in the UK, Queen Elizabeth II also serves as head of state for 15 other Commonwealth countries, putting the United Kingdom in a personal union relationship with those other countries. This developed from the former colonial relationship of these countries to Britain, but these countries are now independent and the monarchy of each is legally distinct.


          


          Context


          


          Monarchical lineage


          The British monarchy can trace its institutional lineage back to the kings of the Angles and the early Scottish kings. By the year 1000, the petty kingdoms of early medieval Britain had resolved into the kingdoms of England and Scotland. The last Anglo-Saxon monarch (Harold II) was defeated and killed in the Norman invasion of 1066 and the English monarchy passed to the Norman conquerors. From 1603, when the Scottish king James VI inherited the English throne as James I, both kingdoms were ruled by a single monarch. From 1649 to 1660, the tradition of monarchy was broken by the republican Commonwealth of England that followed the War of the Three Kingdoms. In 1707 the kingdoms of England and Scotland were merged to create the Kingdom of Great Britain and, in 1801, the Kingdom of Ireland became joined to create the United Kingdom of Great Britain and Ireland. Most of Ireland seceded from the Union in 1922 as the Irish Free State, but in law the Monarch remained sovereign there until 1949.


          


          Terms


          The terms British monarch and British monarchy can refer, respectively, to the monarch of the United Kingdom and the royal institution he or she heads in that country. However, despite the splitting, in 1931, of the unitary British monarchy throughout its empire into legally distinct crowns for each of the Commonwealth realms, the two terms are still frequently applied in non-British legal fields to the extranational person and the institution shared amongst all 16 of those countries. Similarly, for reasons historical, political, and of convenience, the terms are also commonly used beyond the UK, including in the non-UK Commonwealth realms, to refer to the monarch and crown in non-British contexts, at variance with the official national titles and terms for each of those jurisdictions.


          


          Modern status


          


          International and domestic aspects


          
            [image: The Commonwealth realms, indicated in blue.]

            
              The Commonwealth realms, indicated in blue.
            

          


          Fifteen states within the 53-member Commonwealth of Nations; former territories of the British Empire are in a personal union with the United Kingdom. These 16 countries are known as the Commonwealth realms, each of which is sovereign and independent of the others.


          


          Development of shared monarchy


          Prior to 1926 the British Crown reigned over the British Empire collectively, the Dominions and Crown colonies being subordinate to the United Kingdom. The Balfour Declaration of 1926 gave the Dominions the right to be considered equal to Britain, effectively creating a system whereby a single monarch operated independently in each Commonwealth realm. The monarchy thus ceased to be an exclusively British institution, although it is often still referred to as "British" for legal and historical reasons and for convenience.


          The first indication of this shift in constitutional law was the Royal and Parliamentary Titles Act, 1927, and the concept was solidified by the Statute of Westminster, 1931. According to the latter, which has been likened to a treaty amongst the Commonwealth realms, the personal union relationship is such that any change to the laws governing succession to the throne in any realm requires the unanimous consent of all the realms. Thus, neither the United Kingdom nor any other realm can unilaterally change the rules of succession, unless they explicitly remove themselves from the shared monarch relationship.


          On all matters pertaining to the United Kingdom of Great Britain and Northern Ireland the monarch is advised solely by her British Ministers of the Crown.


          


          Succession


          
            [image: Sophia of Hanover, who became heiress to the English throne as a result of the Act of Settlement 1701 (later heiress to the British throne). Queen Elizabeth II is directly descended from her.]

            
              Sophia of Hanover, who became heiress to the English throne as a result of the Act of Settlement 1701 (later heiress to the British throne). Queen Elizabeth II is directly descended from her.
            

          


          Succession is governed by several enactments, the most important being the Bill of Rights 1689 and Act of Settlement 1701. The rules of succession may be changed by an Act of Parliament.


          Succession is according to the rules of male-preference cognatic primogeniture, under which sons inherit before daughters, and elder children inherit before younger ones of the same sex. The Act of Settlement, however, restricts the succession to the natural (i.e. not adopted) legitimate descendants of Sophia of Hanover (16301714), a granddaughter of James I.


          The Bill of Rights and Act of Settlement include religious restrictions, which were imposed because of the English and Scots' distrust of Roman Catholicism during the late 17th century. Most importantly, only individuals who are Protestants at the time of the succession may inherit the Crown. A person who has at any time professed Roman Catholicism, or has ever married a Roman Catholic, is also prohibited from succeeding. An individual who is thus disabled from inheriting the Crown is deemed "naturally dead" for succession purposes, and the disqualification does not extend to the individual's descendants. In recent years there have been efforts to remove the religious restrictions (especially the specific rules relating to Roman Catholicism), but the provisions remain in effect.


          Upon a "demise in the Crown" (the death of a sovereign) his or her heir immediately and automatically succeeds, without any need for confirmation or further ceremony (hence the phrase " The King is dead. Long live the King!"). Nevertheless, it is customary for the accession of the sovereign to be publicly proclaimed by an Accession Council that meets at St. James's Palace. After an appropriate period of mourning has passed, the monarch is crowned in Westminster Abbey, normally by the Archbishop of Canterbury. A coronation is not necessary for a sovereign to reign; for example, Edward VIII was never crowned because he abdicated before the ceremony.


          After an individual ascends the throne, he or she reigns until death. There is no provision for a monarch to abdicate; the only monarch to do so, Edward VIII (1936), was authorised by a special Act of Parliament, His Majesty's Declaration of Abdication Act 1936. Numerous reigns have ended due to irregular or extralegal procedures; several monarchs have been killed, deposed, or forced to abdicate, chiefly during the 14th and 15th centuries. The last monarch involuntarily removed from power was James VII and II, who fled the realm in 1688 during the Glorious Revolution; the English Parliament deemed him to have abdicated, while the Scottish Parliament declared him to have forfeited the throne.


          The current Government has announced that it intends to bring forward legislation to change the law of succession to give equal rights to males and females, and to remove the exclusion of those marrying Roman Catholics.


          


          Regency


          Under the Regency Act, 1937, and Regency Act 1953, the powers of a monarch who has not reached the age of 18 or who is physically or mentally incapacitated must be exercised by a regent. A physical or mental incapacity must be certified by at least three of the following persons: the sovereign's spouse, the Lord Chancellor, the Speaker of the House of Commons, the Lord Chief Justice of England and Wales, and the Master of the Rolls. The declaration of three of the same people is necessary to terminate the regency and to allow the monarch to resume power.


          When a regency is necessary, the next qualified individual in the line of succession automatically becomes regent. The regent must be at least 21-years old (18 years for the heir apparent or heir presumptive), be a British subject and be domiciled in the United Kingdom. Special provisions were made for Queen Elizabeth II by the Regency Act, 1953, which states that the Duke of Edinburgh (the Queen's husband) may act as regent in certain circumstances. The only individual to have acted as regent was the future George IV, who took over while his father, George III, was considered insane (18111820).


          During a temporary physical infirmity or an absence from the kingdom, the sovereign may temporarily delegate his or her functions to Counsellors of State, the monarch's spouse and the first four qualified people in the line of succession. The qualifications for Counsellors of State are the same as those for regents. The present Counsellors of State are: The Duke of Edinburgh, The Prince of Wales, Prince William of Wales, Prince Henry of Wales and The Duke of York.


          


          Finances


          Parliament meets much of the sovereign's official expenditure from public funds. The Civil List covers most expenses, including those for staffing, state visits, public engagements, and official entertainment. The size of the Civil List is fixed by parliament every 10 years; any money saved may be carried forward to the next 10-year period. The Civil List expenditure in 2003 was approximately 9.9 million. In addition, the sovereign receives an annual Property Services Grant-in-Aid (15.3 million for FY 20032004) to pay for the upkeep of the royal residences, and an annual Royal Travel Grant-in-Aid (5.9 million for FY 20032004). The Civil List and the Grants-in-Aid are paid from public funds.


          Until 1760 the monarch met all official expenses from hereditary revenues, including the profits of the Crown Estate. King George III agreed to surrender the hereditary revenues of the Crown in return for the Civil List, and this arrangement persists. In modern times, the profits surrendered from the Crown Estate have by far exceeded the Civil List and Grants-in-Aid provided to the monarch. For example, the Crown Estate produced over 170 million for the Treasury in the financial year 20032004, whereas parliamentary funding for the monarch was less than 40 million during the same period. The monarch continues to own the Crown Estate, but cannot sell it; the estate passes from one sovereign to the next.


          The sovereign also owns the Duchy of Lancaster as private inherited property. Like the Crown Estate the Duchy is held in trust, and cannot be sold. The revenues of the Duchy of Lancaster need not be surrendered to the Treasury; they form part of the Privy Purse, and are used for expenses not borne by the Civil List. The Duchy of Cornwall is a similar estate held in trust to meet the expenses of the monarch's eldest son.


          The sovereign is subject to indirect taxes such as the value added tax (VAT), but is exempt from income tax and capital gains tax. Since 1993 the Queen has paid taxes on personal income. As the Civil List and Grants-in-Aid are used solely for official expenditure, they are not taken into account when calculating taxes.


          


          Assets


          The Crown Estate (the royal property portfolio) is one of the largest property owners in the United Kingdom, with a portfolio worth over 7 billion (US$14.35 billion) in 2007.


          In 1999 Eurobusiness magazine listed the Windsors' assets as:


          
            	Cash and investments: 520 million


            	Art collection: 1 billion


            	Jewellery: 130 million

          


          The Royal Collection is not the personal property of the Windsors but is administered by the Royal Collection Trust, a registered charity.


          


          Constitutional role


          In the uncodified Constitution of the United Kingdom political power is ultimately exercised by the Parliament of the United Kingdom, of which the Sovereign is a non-partisan component. Political power is exercised by the House of Lords and the House of Commons, and by the Prime Minister and the Cabinet. The monarchy is a constitutional one; the Sovereign's role is limited to non-partisan functions such as granting honours. This role has been recognised since the 19th century; in The English Constitution (1867) Walter Bagehot identified the monarchy as the "dignified part" rather than the "efficient part" of government. The sovereign is the Supreme Governor of the established Church of England, although spiritual leadership of the Church is the responsibility of the Archbishop of Canterbury.


          
            [image: The English Bill of Rights of 1689, which further curtailed the monarch's governmental power]

            
              The English Bill of Rights of 1689, which further curtailed the monarch's governmental power
            

          


          Whenever necessary, the Sovereign is responsible for appointing a new Prime Minister (with an option to appoint none at all, which, politically, is extremely unlikely); the appointment is formalised at a ceremony known as Kissing Hands. In accordance with unwritten constitutional conventions, the Sovereign must appoint the individual most likely to maintain the support of the House of Commons, usually the leader of the party that has a majority in that House. If no party has a majority (an unusual occurrence, given the United Kingdom's First Past the Post electoral system), two or more groups may form a coalition, whose agreed leader is then appointed Prime Minister. In a " hung parliament", in which no party or coalition holds a majority, the monarch has an increased degree of latitude in his or her choice of Prime Minister, but the individual most likely to command the support of the Commons, usually the leader of the largest party, must be appointed. For example, following the February 1974 general election, after failed negotiations between Edward Heath and Liberal leader Jeremy Thorpe, Heath resigned and Harold Wilson was appointed Prime Minister although his Labour Party did not have a majority. According to Lascelles Principles, if a minority government tried to dissolve Parliament to call an election early to strengthen its position, the monarch could refuse and allow opposition parties to form a coalition government. Harold Wilson's February 1974 minority government called an early election in October 1974, which gave it a small majority.


          The Sovereign appoints and dismisses Cabinet and other ministers, on the Prime Minister's advice  in practice, the Prime Minister, and not the Sovereign, exercises control over the composition of the Cabinet. The monarch may in theory unilaterally dismiss a Prime Minister, but convention and precedent tightly restrict such an action. The last monarch to remove a Prime Minister was William IV, who dismissed Lord Melbourne in 1834. In practice, a Prime Minister's term comes to an end only with death, resignation or electoral defeat.


          The monarch holds a weekly audience with the Prime Minister and regular audiences with other members of the Cabinet. The monarch may express his or her views, but, as a constitutional ruler, must ultimately accept the Prime Minister's and Cabinet's decisions (subject to the Crown's authority to appoint a new Prime Minister and ministers, itself limited by convention). Walter Bagehot, the 19th-century constitutional writer, summarised this concept: "the Sovereign has, under a constitutional monarchy ... three rights  the right to be consulted, the right to encourage, the right to warn."


          Any member of the Cabinet who wishes to be absent from the United Kingdom for any reason, except for official visits to European Union or NATO member countries, must seek both the Prime Minister's and the Queen's approval to leave the country, and must at the same time inform "Her Majesty ... of the arrangements made for the administration of the Minister's Department during his or her absence".


          The monarch has a similar relationship with the devolved governments of Scotland, Wales, and Northern Ireland. The Sovereign appoints the First Minister of Scotland on the nomination of the Scottish Parliament. The First Minister of Wales is nominated by the National Assembly for Wales and appointed upon approval by the Sovereign. In Scottish matters, the Sovereign acts on the advice of the Scottish Government. However, as devolution is more limited in Wales, the Sovereign acts on the advice of the Prime Minister and Cabinet of the United Kingdom in Welsh matters. The Sovereign can strike out any Northern Ireland law, although voted by the Assembly, if deemed unconstitutional by the Secretary of State for Northern Ireland.


          The Sovereign is the Head of State in the United Kingdom. Oaths of allegiance are made to the Queen, not to Parliament or to the nation. Moreover, God Save the Queen (or God Save the King) is the British national anthem. The monarch's visage appears on postage stamps, on coins, and on banknotes issued by the Bank of England. Banknotes issued by other British banks, such as the Bank of Scotland and the Ulster Bank, do not depict the Sovereign.


          


          Royal Prerogative


          The executive authority of the government is theoretically and nominally vested in the Sovereign, collectively known as the Royal Prerogative. The Royal Prerogative includes many powers, such as the powers to dissolve Parliament, regulate the civil service, issue passports, make treaties or send ambassadors, and duties such as the duties to defend the realm and to maintain the Queen's peace. As the monarchy is constitutional, the monarch acts within the constraints of convention and precedent, exercising the Royal Prerogative on the advice of ministers. Parliamentary approval is not required for the exercise of the Royal Prerogative; the Consent of the Crown must be obtained before either House may even debate a bill affecting the Sovereign's prerogatives or interests. Although the Royal Prerogative is extensive, it is not unlimited. For example, the monarch does not have the prerogative to impose and collect new taxes; such an action requires the authorisation of an Act of Parliament.


          According to a parliamentary report, "The Crown cannot invent new prerogative powers", many Crown prerogatives have been permanently transferred to Parliament, and more may be in the future.


          The Sovereign is one of the three components of Parliament; the others are the House of Lords and the House of Commons. It is the prerogative of the monarch to summon, prorogue and dissolve Parliament. Each parliamentary session begins with the monarch's summons. The new parliamentary session is marked by the State Opening of Parliament, during which the Sovereign reads the Speech from the Throne in the Chamber of the House of Lords, outlining the Government's legislative agenda. Prorogation usually occurs about one year after a session begins, and formally concludes the session. Dissolution ends a parliamentary term (which lasts a maximum of five years), and is followed by general elections for all seats in the House of Commons. These powers, however, are always exercised on the Prime Minister's advice. The timing of a dissolution is affected by a variety of factors; the Prime Minister normally chooses the most politically opportune moment for his or her party. Per the Lascelles Principles, the Sovereign may theoretically refuse a dissolution, but the circumstances under which such an action would be warranted are unclear. No parliamentary term may last more than five years; at the end of this period, a dissolution is automatic under the Parliament Act 1911.


          All laws are enacted in the monarch's name. The words "BE IT ENACTED by the Queen's [King's] most Excellent Majesty, by and with the advice and consent of the Lords Spiritual and Temporal, and Commons, in this present Parliament assembled, and by the authority of the same, as follows", known as the enacting formula, form a part of each Act of Parliament. Before a bill can become law, the Royal Assent (the monarch's approval) is required. The Sovereign may, in theory, either "grant" the Royal Assent (make the bill law) or "withhold" the Royal Assent (veto the bill). In practice the Royal Assent is almost always granted; the last monarch to withhold Assent was Anne, who rejected a Scots militia bill in 1708. There is no provision for Parliamentary override of a veto (lack of Royal Assent) comparable to a U.S. Congressional (legislative) override of a President's veto.


          The Royal Prerogative with respect to domestic affairs is extensive. The Crown is responsible for the appointment and dismissal of ministers, Privy Counsellors, members of various executive agencies and other officials. Effectively, however, the appointees are chosen by the Prime Minister, or, for less important offices, by other ministers. In addition, the monarch is the head or commander in chief of the Armed Forces (the Royal Navy, the British Army, and the Royal Air Force). It is the Sovereign's prerogative to declare war, make peace and direct the actions of the military, although the Prime Minister holds de facto decision-making power over the British armed forces. Many of the Sovereign's prerogative powers are exercised through the Privy Council.


          The Royal Prerogative extends to foreign affairs. The Sovereign may negotiate and ratify treaties, alliances, and international agreements; no parliamentary approval is required. A treaty cannot alter the domestic laws of the United Kingdom; an Act of Parliament is necessary in such cases. The Sovereign accredits British High Commissioners and ambassadors, and receives diplomats from foreign states. British passports are issued in the monarch's name.


          The Sovereign is deemed the "fount of justice", and is responsible for rendering justice for all subjects. The Sovereign does not personally rule in judicial cases, but judicial functions are performed in his or her name. For instance, prosecutions are brought on the monarch's behalf, and courts derive their authority from the Crown. The common law holds that the Sovereign "can do no wrong"; the monarch cannot be prosecuted for criminal offences. The Crown Proceedings Act 1947 allows civil lawsuits against the Crown in its public capacity (that is, lawsuits against the government), but not lawsuits against the monarch personally. The Sovereign exercises the "prerogative of mercy", and may pardon offences against the Crown before, during, or after a trial.


          The monarch is the " fount of honour", the source of all honours and dignities in the United Kingdom. The Crown creates all peerages, appoints members of the orders of chivalry, grants knighthoods and awards other honours. In practice, peerages and most other honours are granted on the advice of the Prime Minister. Some honours are within the personal gift of the Sovereign, and are not granted on ministerial advice  the monarch alone appoints members of the Order of the Garter, the Order of the Thistle, the Royal Victorian Order and the Order of Merit.


          The Sovereign is the Supreme Governor of the Church of England, the officially established church in England, with the power to appoint archbishops and bishops. The Prime Minister, however, chooses the appointee from a list of nominees prepared by the Crown Nominations Commission. The Crown's role in the Church of England is titular; the most senior clergyman, the Archbishop of Canterbury, is the spiritual leader of the Church and of the worldwide Anglican Communion. The monarch is only an ordinary member, of the Church of Scotland, but he or she holds the power to appoint the Lord High Commissioner to the Church's General Assembly. The Sovereign plays no formal role in the Church in Wales and the Church of Ireland, neither of which is an established church.


          The Great Seal of the Realm authenticates important official documents, including letters patent, proclamations and writs of election. It is in the custody of the Lord Chancellor. For matters relating exclusively to Scotland or Northern Ireland, the Great Seal of Scotland or the Great Seal of Northern Ireland are used.


          The monarch has the power to claim any sturgeons, porpoises, whales or dolphins that are either washed ashore or captured within 3miles (4.8km) of the British coast. This power comes from a statute from King Edward II in 1324. One who purchases these fish, abiding by the statute, has the honour of being loyal to the crown.


          


          History


          


          English monarchy


          Following the Viking raids and settlement of the ninth century, the kingdom of Wessex emerged as the dominant English kingdom. Alfred the Great secured Wessex and achieved dominance over western Mercia, and assumed the title "King of the English". His grandson Athelstan was the first king to rule over a unitary kingdom roughly corresponding to the present borders of England, but even by the reign of Edgar the Peaceful England was not beyond fracturing into its constituent parts. The 11th century saw England become more stable, despite a number of wars with the Danes, which resulted in a Danish monarchy for some years. When William, Duke of Normandy conquered England in 1066 he became monarch of a kingdom with probably the strongest royal authority in Europe. The Norman Conquest was crucial in British history, in terms of both political and social change. The new monarch continued the centralization of power begun in the Anglo-Saxon period, while the Feudal System continued to develop.
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          William I was succeeded by two of his sons: William II, then Henry I. Henry made a controversial decision to name his daughter Matilda (his only surviving child) as his heir. Following Henry's death in 1135, one of William I's grandsons, Stephen, laid claim to the Throne, and took power with the support of most of the barons. Stephen's weak rule allowed Matilda to challenge his reign; as a result England descended into a period of disorder known as The Anarchy. Stephen maintained a precarious hold on power for the rest of his life, but he agreed to a compromise under which he would be succeeded by Matilda's son Henry, who accordingly became the first monarch of the Angevin, or Plantagenet, dynasty as Henry II in 1154.


          The reigns of most of the Angevin monarchs were marred by civil strife and conflicts between the monarch and the nobility. Henry II faced rebellions from his own sons, the future monarchs Richard I and John. Nevertheless, Henry managed to expand his kingdom, most notably with the conquest of Ireland, which had previously consisted of a multitude of rival kingdoms. Henry granted Ireland to his younger son John, who ruled as "Lord of Ireland".


          Upon Henry's death, his elder son Richard succeeded to the throne; he was absent from England for most of his reign, as he was fighting the Crusades in the Near East. When he died, John succeeded him, thereby uniting England and Ireland under a single monarch. John's reign was marked by conflict with the barons, particularly over the limits of royal power. In 1215. the barons coerced the king into issuing the Magna Carta (Latin for "Great Charter") to guarantee the rights and liberties of the nobility. Soon afterwards John repealed the charter, plunging England into a civil war known as the First Barons' War. The war came to an abrupt end after John died in 1216, leaving the Crown to his nine-year-old son Henry III. The barons, led by Simon de Montfort, 6th Earl of Leicester, rebelled again later in Henry's reign, beginning the Second Barons' War. The war ended in a clear royalist victory, and in the execution of many rebels, but not before the king had agreed to summon a parliament in 1265.


          The next monarch, Edward I, was far more successful in maintaining royal power, and was responsible for the conquest of Wales and the attempt to establish English domination in Scotland. However, gains in Scotland were reversed during the reign of his successor, Edward II, who was also occupied with a disastrous conflict with the nobility. Edward II was, in 1311, forced to relinquish many of his powers to a committee of baronial "ordainers"; however, military victories helped him regain control in 1322. Nevertheless, in 1327, Edward was deposed (and later murdered) by his wife Isabella and by his son, who became Edward III. The new monarch soon also claimed the French Crown, setting off the Hundred Years' War between England and France. Edward III's campaigns were largely successful, and culminated in the conquest of much French territory. Edward's reign was also marked by the further development of Parliament, which came to be divided into two Houses for the first time. In 1377, Edward III died, leaving the Crown to his 10-year-old grandson Richard II. The new monarch, like many of his predecessors, conflicted with the nobles, especially by attempting to concentrate power in his own hands. In 1399, while he was away in Ireland, his cousin Henry Bolingbroke seized power. Richard was then forced to abdicate and was murdered.
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          Henry IV was the grandson of Edward III and the son of John of Gaunt, Duke of Lancaster; hence, his dynasty was known as the House of Lancaster. For most of his reign, Henry IV was forced to fight off plots and rebellions; his success was partly due to the military skill of his son, the future Henry V. Henry V's own reign, which began in 1413, was largely free from domestic strife, leaving the king free to pursue the Hundred Years' War in France. Henry V was victorious in his conquest; however, his sudden death in 1422 left his infant son Henry VI on the Throne, and gave the French an opportunity to overthrow English rule. The unpopularity of Henry's regents, and afterwards, Henry's own ineffectual leadership, led to the weakening of the House of Lancaster. The Lancastrians faced a challenge from the House of York, so called because its head, a descendant of Edward III, was Richard, Duke of York. Although the Duke of York died in battle in 1460, his eldest son Edward led the Yorkists to victory in 1461. The Wars of the Roses, nevertheless, continued intermittently during the reigns of the Yorkists Edward IV, Edward V, and Richard III. Ultimately, the conflict culminated in success for the Lancastrian branch, led by Henry Tudor (Henry VII), in 1485, when Richard III was killed in the Battle of Bosworth Field.


          The end of the Wars of the Roses formed a major turning point in the history of the monarchy. Much of the nobility was either decimated on the battlefield or executed for participation in the war, and many aristocratic estates were lost to the Crown. Moreover, feudalism was dying, and the feudal armies controlled by the barons became obsolete. Hence, the Tudor monarchs easily re-established absolute supremacy in the realm, and the conflicts with the nobility that had plagued previous monarchs came to an end. The power of the Crown reached its zenith during the reign of the second Tudor king, Henry VIII. Henry VIII's reign was one of great political change; England was transformed from a weak kingdom into one of the powers of Europe. Religious upheaval also occurred, as disputes with the Pope led the monarch to break away from the Roman Catholic Church and to establish the Church of England (the Anglican Church). Another important result of Henry VIII's reign was the annexation of Wales (which had been conquered centuries earlier, but had remained a separate dominion) to England under the Laws in Wales Acts 15351542.


          Henry VIII's son and successor, the young Edward VI, continued with further religious reforms. Edward VI died in 1553, precipitating a succession crisis. He was wary of allowing his Catholic elder half-sister Mary to succeed to the Throne, and therefore drew up a will designating Lady Jane Grey as his heiress, even though no woman had ever reigned over England. Jane's reign however lasted only nine days; with tremendous popular support, Mary deposed her, revoked her proclamation as Queen, and declared herself the lawful Sovereign. Mary I attempted to return England to Roman Catholicism, in the process burning numerous Protestants at the stake as heretics. Mary I died in 1558, and was succeeded by her half-sister Elizabeth I, who returned England to Protestantism.


          


          Scottish monarchy


          In Scotland, as in England, monarchies emerged after the withdrawal of Rome in the early fifth century. The three groups that lived in Scotland at this time were the Picts (who inhabited the kingdom of Pictavia), the Britons (who lived in several kingdoms in southern Scotland, including the Kingdom of Strathclyde), and the Gaels, or Scotti (who would later give their name to Scotland), of the Irish province of Dl Riata. Kenneth MacAlpin is traditionally viewed as the founder of united Scotland (or kingdom of Alba). The expansion of Scottish dominions continued over the next two centuries, as other territories such as Strathclyde were conquered.
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          Early Scottish monarchs did not inherit the Crown directly; instead the custom of alternating segments was followed, as in Ireland and previously among the Picts. The monarchy alternated between two, sometimes three, branches of the House of Alpin. As a result, however, the rival dynastic lines clashed, often violently. The problems relating to succession were especially illustrated by the period from 942 to 1005, during which seven consecutive monarchs were either murdered or killed in battle. The rotation of the monarchy between different lines was abandoned after Malcolm II of Scotland ascended the throne in 1005 having killed many rivals. Thus, when Duncan I of Scotland succeeded Malcolm II in 1034, he did so with no recorded opposition.


          In 1040, Duncan suffered defeat in battle at the hands of Macbeth, the subject of William Shakespeare's play The Tragedy of Macbeth. Later, in 1057, Donnchad's son Malcolm III of Scotland avenged his father's death by defeating and killing Macbeth. The following year, after the murder of Macbeth's stepson Lulach on 17 March 1058, Malcolm ascended the throne as Malcolm III, becoming the first monarch of the House of Dunkeld.


          From 1107 Scotland was briefly partitioned under the will of Edgar, who divided his dominions between his eldest surviving brother Alexander I (who ruled northern Scotland as a king) and his younger brother David (who ruled southern Scotland as an earl). After Alexander's death in 1124, David inherited his dominions, and Scotland became unified once more. David was succeeded by the ineffective Malcolm IV, and then by William the Lion, the longest-reigning King of Scots before the Union of the Crowns. William participated in a rebellion against King Henry II of England; however, the rebellion failed, and William was captured by the English. In exchange for his release, William was forced to acknowledge Henry as his feudal overlord. The English King Richard I agreed to terminate the arrangement in 1189, in return for a large sum of money needed for the Crusades. William died in 1214, and was succeeded by his son Alexander II. Alexander II, as well as his successor Alexander III, attempted to take over the Western Isles, which were still under the overlordship of Norway. During the reign of Alexander III, Norway launched an unsuccessful invasion of Scotland; the ensuing Treaty of Perth recognised Scottish control of the Western Isles and other disputed areas.


          Alexander III's death in 1286 brought his three-year-old Norwegian granddaughter Margaret to the throne. On her way to Scotland in 1290, however, Margaret died at sea, precipitating a major succession crisis, during which there were 13 rival claimants. Several Scottish leaders appealed to King Edward I of England to settle the dispute. A court was set up with the Balliol and Bruce "factions" each nominating "assessors". Contrary to popular opinion, Edward did not choose John Balliol to be king. Balliol won the overwhelming support of the majority of assessors. However, Edward proceeded to treat Balliol as a vassal, and tried to exert considerable influence over Scottish affairs. In 1295, when Balliol renounced his allegiance to England, Edward I invaded and conquered Scotland. During the first ten years of the ensuing Wars of Scottish Independence, Scotland had no monarch present; however, it was informally led by William Wallace. After Wallace's execution in 1305, Robert the Bruce took over and declared himself king. Robert's efforts culminated in success, and Scottish independence was acknowledged in 1328. However, only one year later, Robert died, and the English again invaded under the pretext of restoring John Balliol's rightful heir, Edward Balliol, to the throne. Nonetheless, during further military campaigns, Scotland once again won its independence under Robert the Bruce's son David II.


          In 1371, David II was succeeded by Robert II, the first Scottish monarch from the House of Stewart (later Stuart). The reigns of both Robert II and his successor, Robert III, were marked by a general decline in royal power. When Robert III died in 1406, regents had to rule the country; the monarch, Robert III's son James I, had been taken captive by the English. Having paid a large ransom, James returned to Scotland in 1424; in order to restore his authority, he used ruthless measures, including the execution of several of his enemies. James II continued his father's policies by subduing influential noblemen. At the same time, however, the Estates of Scotland (the Scottish Parliament) became increasingly powerful, often openly defying the King. Parliamentary power reached its zenith during the reign of the ineffective King James III. As a result, James IV and his successors tended to avoid calling parliamentary sessions, thereby checking the power of the Estates.


          In 1513, James IV launched an invasion of England, attempting to take advantage of the absence of the English King Henry VIII. His forces met with disaster at Flodden Field; the King, many senior noblemen, and over 10,000 soldiers were killed. As James IV's son and successor, James V, was an infant, the government was taken over by regents. After he reached adulthood, James ruled successfully until another disastrous war with the English in 1542. James's death in the same year left the Crown in the hands of his six-day-old daughter, Mary; once again, a regency was established. Mary, a Roman Catholic, reigned during a period of great religious upheaval in Scotland. Due to the efforts of reformers such as John Knox, a Protestant ascendancy was established. Mary caused considerable alarm by marrying a fellow Catholic, Lord Darnley, in 1565. After Lord Darnley's assassination in 1567, Mary contracted an even more unpopular marriage with the Earl of Bothwell, who was widely suspected of Darnley's murder. The nobility rebelled against the Queen, forcing her to abdicate and to flee to England (where she was imprisoned and later executed by Elizabeth I). The Crown went to her infant son James VI, who was brought up as a Protestant. James VI would later become King of England upon the death of Queen Elizabeth I.


          


          Personal union and republican phase


          Elizabeth's death in 1603 brought about the end of the rule of the House of Tudor in England. She had no children, and was succeeded by the Scottish monarch James VI, whose maternal great-grandmother was Henry VIII's older sister. James VI ruled in England as James I after what was known as the " Union of the Crowns". Although England and Scotland were in personal union under one monarch  James I became the first monarch to style himself "King of Great Britain", in 1604  they remained separate kingdoms. James belonged to the House of Stuart, a royal house whose monarchs experienced frequent conflicts with the English Parliament. The disputes frequently related to the issue of royal and parliamentary powers, especially the power to impose taxes. The conflict was especially pronounced during the reign of James I's successor Charles I, who provoked opposition by ruling without Parliament from 1629 to 1640 (the " Eleven Years' Tyranny"), unilaterally levying taxes, and adopting controversial religious policies (many of which were offensive to the Scottish Presbyterians and the English Puritans). In about 1642, the conflict between King and Parliament reached its climax as the English Civil War began. The war culminated in the execution of the king, the overthrow of the monarchy, and the establishment of a republic known as the Commonwealth of England. In 1653 Oliver Cromwell, the most prominent military and political leader in the nation, seized power and declared himself Lord Protector (effectively becoming a military dictator). Cromwell ruled until his death in 1658, when he was succeeded by his son Richard. The new Lord Protector had little interest in governing; he soon abdicated, allowing the brief re-establishment of the Commonwealth. The lack of clear leadership led to civil and military unrest, and for a popular desire to restore the monarchy. The Restoration came about in 1660, when Charles I's son Charles II was declared king. The establishment of the Commonwealth and Protectorate was deemed illegal; Charles II was declared to have been the de jure king since his father's death in 1649.
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          Charles II's reign was marked by the development of the first modern political parties in England. Charles had no legitimate children, and was due to be succeeded by his Roman Catholic brother, James, Duke of York. There arose a parliamentary effort to exclude James from the line of succession; the "Abhorrers", who opposed it, became the Tory Party, whereas the "Petitioners", who supported it, became the Whig Party. The Exclusion Bill, however, failed; on several occasions, Charles II dissolved Parliament because he feared that the bill might pass. After the dissolution of the Parliament of 1681, Charles ruled as an absolute monarch until his death in 1685. The Catholic James II accordingly succeeded Charles (who himself converted to Catholicism on his deathbed). James pursued a policy of offering religious tolerance to Roman Catholics, thereby drawing the ire of many of his Protestant subjects. Many opposed James's decisions to maintain a large standing army, to appoint Roman Catholics to high political and military offices, and to imprison Church of England clerics who challenged his policies (see Seven Bishops). As a result, a group of Protestant nobles and other notable citizens known as the Immortal Seven invited James II's daughter Mary II and her husband William of Orange to depose the king. William obliged, arriving in England on 5 November 1688 to great public support. Faced with the defection of many of his Protestant officials, James fled the realm on 23 December of the same year. On 12 February 1689, the Convention Parliament declared that James's flight constituted an abdication, and that William III and Mary II (not James II's Catholic son James Francis Edward Stuart) were joint Sovereigns of England and Ireland. The Scottish Estates soon followed suit.


          James's overthrow is normally known as the Glorious Revolution, and was one of the most important events in the long evolution of parliamentary power. The Bill of Rights 1689 affirmed parliamentary supremacy, and declared that the English people held certain rights, including the freedom from taxes imposed without parliamentary consent. The Bill of Rights also required future monarchs to be Protestants, and provided that, after any children of William and Mary, Mary's sister Anne would inherit the Crown. Mary died childless in 1694, leaving William as the sole monarch. By 1700, a political crisis arose, as all of the Princess Anne's children had died, leaving Anne as the only individual left in the line of succession. Parliament, afraid that the former James II or his Roman Catholic relatives might attempt to reclaim the Throne, passed the Act of Settlement 1701, which placed William's distant Protestant cousin Sophia, Electress of Hanover, in the line of succession. Soon after the passage of the Act, William III died, leaving the Crown to his sister-in-law Anne.


          


          After the 1707 Acts of Union


          After Anne's accession, the succession issue quickly re-emerged. The Scottish Estates, infuriated that the English Parliament did not consult them on the choice of Sophia of Hanover, passed the Act of Security, threatening to end the personal union between England and Scotland. The Parliament of England retaliated with the Alien Act 1705, threatening to devastate the Scottish economy by restricting trade. The Scottish and English parliaments negotiated the Act of Union 1707, under which England and Scotland were united into a single Kingdom of Great Britain, with succession under the rules prescribed by the Act of Settlement.
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          In 1714 Queen Anne was succeeded by the son of the deceased Sophia of Hanover, George I, who consolidated his position by defeating Jacobite rebellions in 1715 and 1719. The new monarch grew less active in government than many of his British predecessors, though retaining control over the affairs of his German kingdoms. Instead, much of George's power shifted to his ministers, especially to Sir Robert Walpole, who is often considered the first (unofficial) Prime Minister of Great Britain. The decline of the influence of the monarch and the rise of the power of the Prime Minister and Cabinet continued during the reign of the next monarch, George II, but was slowed during that of George III. George III resisted attempts by his ministers to assume more power for themselves, and acted to keep the Tories (who favoured royal control in government more than the Whigs) in power whenever possible. George III's reign also marked the union of Great Britain and Ireland into the United Kingdom under the Act of Union 1800. At the same time, George III dropped the claim to the French Throne, which had been nominally made by all English monarchs since Edward III.


          From 1811 to 1820 George III suffered a severe bout of what is now believed to be porphyria, an illness rendering him incapable of ruling, forcing his son, the future George IV, to rule in his stead as Prince Regent. During the Regency and his own reign, the power of the monarchy declined further and by the time of his successor, William IV, the monarch was no longer able to effectively interfere with parliamentary power. In 1834, William dismissed the Whig Prime Minister, William Lamb, 2nd Viscount Melbourne, and appointed a Tory, Sir Robert Peel. In the ensuing elections, however, the Whigs maintained a large majority in the House of Commons; they forced Peel to resign by blocking most of his legislation, thus leaving the King with no choice but to recall Lord Melbourne. Since 1834, no monarch has appointed or dismissed a Prime Minister contrary to the will of the House of Commons. William IV's reign was also marked by the passage of the Great Reform Act, which reformed parliamentary representation and abolished many rotten boroughs. Together with others passed later in the century that act led to an expansion of the electoral franchise, and the rise of the House of Commons as the most important branch of Parliament.
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          The final transition to a constitutional monarchy was made during the long reign of William IV's successor, Victoria. As a woman, Victoria could not rule Hanover, so the personal union of the United Kingdom and Hanover came to an end. The Victorian Era was an historic one for the United Kingdom, and was marked by great cultural change, technological progress, and the establishment of the United Kingdom as one of the world's foremost powers. In recognition of British rule over India, Victoria was declared Empress of India in 1876. However, the reign was also marked by increased support for the republican movement, due in part to Victoria's permanent mourning and lengthy period of seclusion following the death of her husband in 1861.


          Victoria's son, Edward VII, became the first monarch of the House of Saxe-Coburg-Gotha in 1901. In 1917 the next monarch, George V, replaced "Saxe-Coburg-Gotha" with "Windsor" due to the anti-German sympathies aroused by the First World War. George V's reign was marked by the separation of Ireland into Northern Ireland, which remained a part of the United Kingdom, and the Irish Free State, an independent nation, in 1922.


          


          Monarchy in Ireland


          In the 12th century the only English pope, Adrian IV, gave a papal bull authorizing King Henry II of England to take possession of Ireland. This was because Celtic Christianity at the time was not closely following the practices of the Roman Catholic Church, and was thereby accused of heretical beliefs. So the pope wanted the English monarch to annex Ireland and bring the Irish church into line with the Catholic Church. The pope granted Ireland to the king of England as a feudal territory nominally under papal overlordship.


          Around 1170 King Dermot MacMurrough of Leinster was deposed and his country taken by his arch-enemy King Rory O'Connor of Connaught. Dermot escaped to England and asked Henry for help. Henry refused but agreed to allow him to use a group of Anglo-Norman aristocrats and adventurers, led by Richard de Clare, the earl of Pembroke, to help him regain his throne. Dermot and his Anglo-Norman allies succeeded and he became King of Leinster again. As a reward Dermot let de Clare marry his daughter. Because of this when Dermot died in 1171 de Clare inherited his throne and became King of Leinster. This made Henry afraid that de Clare would make Ireland a rival Norman state or a place of refuge for Anglo-Saxons, so he took advantage of the papal bull giving him possession of Ireland and went to the island with his English armies and forced de Clare and the other Anglo-Norman aristocrats in Ireland and some of the Gaelic Irish chieftains to recognize him as their overlord. Henry was thus Lord of Ireland under nominal papal overlordship.


          This remained the status of Ireland until 1541. By then King Henry VIII of England had broken with the Catholic Church and made England Protestant. This made the pope's granting of Ireland to the English monarch invalid, so he summoned a meeting of the Irish Parliament that year to change his title of sovereignty over the island. There his title was changed from Lord of Ireland to King of Ireland, thus making the island a kingdom in personal union with the kingdom of England.


          Ireland continued to have this status until 1800, when the Act of Union merged the kingdom of Great Britain and the kingdom of Ireland into the United Kingdom of Great Britain and Ireland. Ireland continued to be an integral part of the United Kingdom until 1922, when what is now the Republic of Ireland won independence as the Irish Free State. Ireland was a separate kingdom with the same monarch as Great Britain in a personal union from its independence in 1922 until 1949, when the Free State became a republic and severed all ties with the monarchy, while Northern Ireland remained within the Union, thus creating the United Kingdom of Great Britain and Northern Ireland.


          


          After the Empire
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          Between the Balfour Declaration of 1926 and the passage of the Statute of Westminster in 1931 the unitary British Crown that operated over the entire empire was replaced by separate Crowns for each Dominion. Thus, the institution of the monarchy ceased to be exclusively British, the particular British monarchy existing only within the Crown's British jurisdiction, the UK. Reflecting this, George VI was separately King of the United Kingdom, King of Australia, King of Canada, and so forth. This "division" was enhanced with the subsequent patriation of each Realm's constitution from the UK over the ensuing decades.


          Formerly every member of the British Commonwealth was a Commonwealth Realm. However, when India became a republic in 1950, it was decided that it should be permitted to remain in the Commonwealth, even though it would no longer share a common monarch with the other Commonwealth Realms. It was nevertheless decided that the British monarch would be acknowledged as " Head of the Commonwealth" in all Commonwealth member states, whether realms or not. The position is purely ceremonial.


          George V's death in 1936 was followed by the accession of Edward VIII, who caused a public scandal by announcing his desire to marry a divorced American woman, Wallis Simpson, even though the Church of England opposed the remarriage of divorces. Accordingly, Edward announced his intention to abdicate; the Parliaments of the United Kingdom and of other Commonwealth realms granted his request. Edward VIII and any children by his new wife were excluded from the line of succession, and the Crown went to his brother, George VI. George served as a rallying figure for the British people during the Second World War, making morale-boosting visits to the troops as well as to munitions factories and to areas bombed by Nazi Germany. George VI was the last British monarch to hold the title "Emperor of India", a title relinquished when India became independent in 1947.


          George VI's death in 1952 was followed by the accession of the present monarch, Elizabeth II. Like her recent predecessors, Elizabeth II continues to function as a constitutional monarch. During her reign, there has been some support for the republican movement, especially due to negative publicity associated with the Royal Family (for instance, following the death of Diana, Princess of Wales). Nevertheless, a large majority of the British public supports the continuation of the monarchy.


          


          Residences
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          The Sovereign's primary official residence is Buckingham Palace in the City of Westminster. It is the site of most state banquets, investitures, royal christenings and other ceremonies. Visiting heads of state usually stay in Buckingham Palace. Another principal residence is Windsor Castle, the largest occupied castle in the world. It is used principally as a weekend retreat; the monarch also resides there during Royal Ascot, an annual race meeting that forms a major part of the social calendar. The Sovereign's principal official residence in Scotland is the Palace of Holyroodhouse, more commonly called Holyrood Palace, in Edinburgh. The monarch stays at Holyrood Palace for at least one week each year, and when visiting Scotland on state occasions.


          There are other palaces not used as residences by the monarch. The Palace of Westminster was the Sovereign's primary residence until 1530; although it is still officially a royal palace, it is the home of both Houses of Parliament. Thereafter the Sovereign's principal London residence was the Palace of Whitehall, which was destroyed by fire in 1698, to be replaced by St James's Palace. Although replaced as the monarch's primary residence by Buckingham Palace in 1837, St James's is still used for various official functions. For example, foreign ambassadors are accredited to the Court of St James's, and the Palace is the site of the meeting of the Accession Council. It is not one of the Sovereign's official residences: it is used by other members of the Royal Family. Other residences used by the Royal Family include Clarence House, the home of the heir-apparent, The Prince of Wales, and Kensington Palace.


          The aforementioned residences belong to the Crown; they are held in trust for future rulers, and cannot be sold by the monarch. The monarch also owns homes in a private capacity: Sandringham House in Norfolk, is typically used from Christmas to the end of January; during parts of August and September the monarch resides in Balmoral Castle in Aberdeenshire in Scotland.


          


          Style


          The present Sovereign's full style and title is "Elizabeth the Second, by the Grace of God, of the United Kingdom of Great Britain and Northern Ireland and of Her other Realms and Territories Queen, Head of the Commonwealth, Defender of the Faith". The title " Head of the Commonwealth" is held by the Queen personally, and is not vested in the British Crown. Pope Leo X first granted the title " Defender of the Faith" to King Henry VIII in 1521, rewarding him for his support of the Papacy during the early years of the Protestant Reformation, particularly for his book the Defence of the Seven Sacraments. Henry VIII later broke from the Roman Catholic Church and established the Church of England; Pope Paul III revoked the grant, but Parliament passed a law authorising its continued use.


          The Sovereign is known as "His Majesty" or "Her Majesty": in certain formal circumstances, "Most Gracious Majesty" or "Most Excellent Majesty" is used. The form "Britannic Majesty" appears in international treaties and on passports to differentiate the British monarch from foreign rulers. Queens Consort (wives of Kings) and Queens Dowager (widows of Kings) are entitled to the style "Majesty", but husbands of female monarchs are not. Thus the husband of the present Queen, the Duke of Edinburgh, is styled "Royal Highness".


          The monarch chooses his or her regnal name, not necessarily his or her first name  King George VI, King Edward VII and Queen Victoria did not use their first names.


          The ordinal used for the monarch takes into account only monarchs since the Norman conquest of England. If only one monarch has used a particular name, no ordinal is used; for example, Queen Victoria is not known as "Victoria I". After the Union of England and Scotland in 1707, numbering was based on previous English monarchs, not Scottish ones. In 1953 Scottish nationalists challenged the right of the Queen to style herself "Elizabeth II", on the grounds that there had never before been an "Elizabeth I" in Scotland. In MacCormick v. Lord Advocate, the Scottish Court of Session ruled against the plaintiffs, finding that the Queen's title was a matter of her own choice and prerogative. Nevertheless, it was announced that future monarchs would use the higher of the English and Scottish ordinals. Retroactively applying this policy yields no change in numbering.


          Traditionally, the signature of the monarch includes their regnal name but not ordinal, followed by the letter R, which stands for rex or regina (Latin for king and queen, respectively). The present monarch's signature is "Elizabeth R". From 1877 until 1948 reigning monarchs also added the letter I to their signatures, standing for imperator or imperatrix (emperor or empress in Latin), due to their status as Emperor or Empress of India. Queen Victoria, for example, signed her name, "Victoria RI" from 1877 on.


          


          Arms of Dominion
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          The coat of arms used by the Sovereign, known as the Arms of Dominion, are "Quarterly, I and IV Gules three lions passant guardant in pale Or [for England]; II Or a lion rampant within a double tressure flory-counter-flory Gules [for Scotland]; III Azure a harp Or stringed Argent [for Ireland]". The supporters are the lion and the unicorn; the motto is " Dieu et mon droit" (French for "God and my Right", which had been the personal motto of Henry VIII and has been the Sovereign's motto since his reign). Ireland is represented somewhat controversially, as most of the island is the independent Republic of Ireland, not a part of the United Kingdom  only Northern Ireland, a sixth of the island, is part of the UK.


          In Scotland the monarch uses an alternative form of the Arms of Dominion in which quarters I and IV represent Scotland, II England, and III Ireland. The motto is "Nemo me impune lacessit" (Latin for "No-one provokes me with impunity"); the supporters are the unicorn and lion.


          The monarch's official flag in the United Kingdom is the Royal Standard, and depicts the Arms of Dominion. (The Royal Standard used in Scotland depicts the Scottish version of the arms.) This flag is flown only from buildings, vessels and vehicles in which the Sovereign is present; elsewhere, the Union Flag is flown. The Royal Standard is never flown at half-mast because there is always a sovereign: when one dies, his or her successor becomes the sovereign instantly.
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            	This article concerns the buildings occupied by monastics.


            	For the life inside monasteries and its historical roots see Monasticism.


            	For monastic communities see Religious orders.
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          Monastery (plural: Monasteries), a term derived from the Greek word ή (monastērion, from ό - monos "alone" ), denotes the building, or complex of buildings, that houses a room reserved for prayer (e.g. an oratory) as well as the domestic quarters and workplace(s) of monastics, whether monks or nuns, and whether living in community or alone ( hermits).


          Many religions and philosophies have monastic traditions, in which individuals commit themselves to a religious life and live apart from secular society in a monastery.


          The earliest extant use of the term monastērion is by the first century CE Jewish philosopher Philo (On The Contemplative Life, ch. III).


          Monasteries may vary greatly in size  a small dwelling accommodating only a hermit, or in the case of communities anything from a single building housing only a one senior and two or three junior monks or nuns, to vast complexes and estates housing tens or hundreds.


          In English usage, the term monastery is generally used to denote the buildings of a community of male monastics (monks), while convent tends to be used for the buildings accommodating female monastics (nuns). The term nunnery for the latter is outmoded. Various religions, however, use these terms, and a number of other terms as well, in rather technical and specific ways. Usage can vary extensively by language, as English speakers try to choose the most appropriate translation for foreign institutions and organizations.


          In most religions the life inside monasteries is governed by community rules that stipulates the gender of the inhabitants and requires them to remain celibate and own little or no personal property. The degree to which life inside a particular monastery is socially separate from the surrounding populace can also vary widely; some religious traditions mandate isolation for purposes of contemplation removed from the everyday world, in which case members of the monastic community may spend most of their time isolated even from each other. Others are focused on interacting with the local communities in order to provide some service, such as teaching, medical care, or evangelism. Some monastic communties are only occupied seasonally, depending both on the traditions involved and the local weather, and people may be part of a monastic community for periods ranging from a few days at a time to almost an entire lifetime.


          The life within the walls of a monastery may be supported in several ways: by manufacturing and selling goods, often agricultural products such as cheese, wine, beer, liquor, and jellies; by donations or alms; by rental or investment incomes; and by funds from other organizations within the religion which in the past has formed the traditional support of Monasteries. However, today Christian Monastics have updated and adapted themselves to modern society by offering computer services, accounting services, management as well as modern hospital administration in addition to running schools, colleges and universities.


          For a discussion of the history and development of the life inside monasteries see monasticism and abbey.


          


          Etymology


          The word monastery comes from the Greek ή "monasterion", from the root "monos" = alone (originally all Christian monks were hermits), and the suffix "-terion" = place for doing something. For early usage, contemporary with the birth of the Christian Church, see Philo, On the Contemplative Life III.25.


          In England the word monastery was also applied to the habitation of a bishop and the cathedral clergy who lived apart from the lay community. Most cathedrals were not monasteries, and were served by canons secular, which were communal but not monastic. However some were run by monastic orders, such as York Minster. Westminster Abbey was for a short time a cathedral, and was a Benedictine monastery until the Reformation, and its Chapter preserves elements of the Benedictine tradition. See the entry cathedral. They are also to be distinguished from collegiate churches, such as St George's Chapel, Windsor.


          


          Terms for monasteries


          In most of this article, the term monastery is used generically to refer to any of a number of types of religious community. In the Roman Catholic religion and to some extent in certain other branches of Christianity, there is a somewhat more specific definition of the term and many related terms.


          Buddhist monasteries are generally called vihara ( Pali language). Viharas may be occupied by males or females, and in keeping with common English usage, a vihara populated by females may often be called a nunnery or a convent. However, vihara can also refer to a temple. In Tibetan Buddhism, monasteries are often called gompa. In Thailand, Laos and Cambodia, a monastery is called a wat.


          A monastery may be an abbey (i.e., under the rule of an abbot), or a priory (under the rule of a prior), or conceivably a hermitage (the dwelling of a hermit). It may be a community of men (monks) or of women (nuns). A charterhouse is any monastery belonging to the Carthusian order. In Eastern Christianity a very small monastic community can be called a skete, and a very large or important monastery can be given the dignity of a lavra.


          The communal life of a Christian monastery is called cenobitic, as opposed to the anchoretic (or anchoritic) life of an anchorite and the eremitic life of a hermit.


          In Hinduism monasteries are called matha, mandir, koil, or most commonly an ashram.


          Jains use the Buddhist term vihara.


          


          Buddhist monasteries
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          By the time Christian cenobites emerged in the 4th century AD, Buddhist monasteries had been in existence for seven hundred years or more, and had spread deep into the Persian empire. Thurman says "It is quite likely that (Buddhist monasticism) influenced West Asia, North Africa, and Europe through lending its institutional style to Manicheism and Aramaic and Egyptian Christianity."


          Buddhist monasteries, known as vihara, emerged sometime around the fourth century BC, from the practice of vassa, the retreat undertaken by Buddhist monks and nuns during the South Asian rainy season. In order to prevent wandering monks from disturbing new plant growth or becoming stranded in inclement weather, Buddhist monks and nuns were instructed to remain in a fixed location for the roughly three month period typically beginning in mid-July. Outside of the vassa period, monks and nuns both lived a migratory existence, wandering from town to town begging for food. These early fixed vassa retreats were held in pavilions and parks that had been donated to the sangha by wealthy supporters. Over the years, the custom of staying on property held in common by the sangha as a whole during the vassa retreat evolved into a more cenobitic lifestyle, in which monks and nuns resided year round in monasteries.


          In India, Buddhist monasteries gradually developed into centers of learning where philosophical principles were developed and debated; this tradition is currently preserved by monastic universities of Vajrayana Buddhists, as well as religious schools and universities founded by religious orders across the Buddhist world. In modern times, living a settled life in a monastery setting has become the most common lifestyle for Buddhist monks and nuns across the globe.
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          Whereas early monasteries are considered to have been held in common by the entire sangha, in later years this tradition diverged in a number of countries. Despite vinaya prohibitions on possessing wealth, many monasteries became large land owners, much like monasteries in medieval Christian Europe. In China, peasant families worked monastic-owned land in exchange for paying a portion of their yearly crop to the resident monks in the monastery, just as they would to a feudal landlord. In Sri Lanka and Tibet, the ownership of a monastery often became vested in a single monk, who would often keep the property within the family by passing it on to a nephew who ordained as a monk. In Japan, where civil authorities required Buddhist monks to marry, being the head of a temple or monastery sometimes became a hereditary position, passed from father to son over many generations.


          Forest monasteries  most commonly found in the Theravada traditions of Southeast Asia and Sri Lanka  are monasteries dedicated primarily to the study of Buddhist meditation, rather than scholarship or ceremonial duties. Forest monasteries often function like early Christian monasteries, with small groups of monks living an essentially hermit-like life gathered loosely around a respected elder teacher. While the wandering lifestyle practiced by the Buddha and his disciples continues to be the ideal model for forest tradition monks in Thailand and elsewhere, practical concerns- including shrinking wilderness areas, lack of access to lay supporters, dangerous wildlife, and dangerous border conflicts- dictate that more and more 'meditation' monks live in monasteries, rather than wandering.


          Tibetan Buddhist monasteries are sometimes known as lamaseries and the monks are sometimes (mistakenly) known as lamas.


          Some famous Buddhist monasteries include:


          
            	Jetavana, Sravasti


            	Nalanda, India


            	Shaolin, China


            	Donglin Temple, China


            	Tengboche, Nepal

          


          A further list of Buddhist monasteries is available at the list of Buddhist temples


          


          Christian monasteries


          
            	Main article: Christian monasticism

          


          Traditionally, it is often said Christian monasticism started in Egypt. However, St. John the Baptist maybe said to have been the first Christian monk, albeit he was Jewish in a time when Christianity and Hebrewism were one and the same. After St. Anthony founded his group the practice later continued on into Abyssinia (Ethiopia). According to tradition, in the 3rd century St. Anthony was the first Christian to adopt this lifestyle. After a short while others followed. Originally, all Christian monks were hermits seldom encountering other people. But because of the extreme difficulty of the solitary life, many monks failed, either returning to their previous lives, or becoming spiritually deluded.


          A transitional form of monasticism was later created by Saint Amun in which solitary monks lived close enough to one another to offer mutual support as well as gathering together on Sundays for common services.


          It was St. Pachomios who developed the idea of having monks live together and worship together under the same roof (Coenobitic Monasticism). Soon the Egyptian desert blossomed with monasteries, especially around Nitria, which was called the "Holy City. Estimates are the upwards of 50,000 monks lived in this area at any one time.


          Hermitism never died out though, but was reserved only for those advanced monks who had worked out their problems within a cenobitic monastery. The idea caught on, and other places followed:


          
            	Saint Eugenios founded a monastery on Mt. Izla above Nisibis in Mesopotamia (~350), and from this monastery the cenobitic tradition spread in Mesopotamia, Persia, Armenia, Georgia and even India and China.

          


          
            	Saint Saba organized the monks of the Judean Desert in a monastery close to Bethlehem (483), and this is considered the mother of all monasteries of the Eastern Orthodox churches.

          


          
            	St. Benedict of Nursia founded the monastery of Monte Cassino in Italy (529), which was the seed of Roman Catholic monasticism in general, and of the order of Benedict in particular.

          


          
            	' La Grande Chartreuse' the mother house of the Carthusian Order founded by Saint Bruno of Cologne was established in the 11th century as an eremitic community. The documentary " Into Great Silence" allows viewers a sense of life within the Western Church's most austere religious order.

          


          
            	Kecharis Monastery is a 13th century monastery, located 60 km from Yerevan.

          


          


          Monastic life in Western Medieval Europe
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          The life of prayer and communal living was one of rigorous schedules and self sacrifice. Prayer was their work, and the Office prayers took up much of a monk's waking hours - Matins, Lauds, Prime, Terce, daily Mass, Sext, None, Vespers, Compline. In between prayers, monks were allowed to sit in the cloister and work on their projects of writing, copying, or decorating books. These would have been assigned based on a monk's abilities and interests. The non-scholastic types were assigned to physical labor of varying degrees.


          The main meal of the day took place around noon, often taken at a refectory table, and consisted of the most simple and bland foods i.e. poached fish, boiled oats. Anything tastier, which appeared on occasion, was criticised. While they ate, scripture would be read from a pulpit above them. Since no other words were allowed to be spoken, monks developed communicative gestures. Abbotts and notable guests were honored with a seat at the high table, while everyone else sat perpendicular to that in the order of seniority. This practice remained when monasteries became universities after the first millennium, and can still be seen at Oxford University and Cambridge University.


          Monasteries were important contributors to the surrounding community. They were centers of intellectual progression and education. They welcomed aspiring priests to come study and learn, allowing them even to challenge doctrine in dialogue with superiors. The earliest forms of musical notation are attributed to a monk named Notker of St Gall, and was spread to musicians throughout Europe by way of the interconnected monasteries. Since monasteries offered respite for weary pilgrim travelers, monks were obligated also to care for their injuries or emotional needs. Over time, lay people started to make pilgrimages to monasteries instead of just using them as a stop over. By this time, they had sizable libraries which were sort of a tourist attraction. Families would also donate a son in return for blessings. During the plagues, monks helped to till the fields and provide food for the sick.


          A Warming House is a common part of a medieval monastery, where monks went to warm themselves. It was often the only room in the monastery where a fire was lit.


          


          Orthodox Christian monasteries


          In the Eastern Orthodox Church, monks and nuns follow a similar ascetic discipline. Unlike Roman Catholics, there is only one form of monasticism for the Orthodox. Monastics, male or female, live lives away from the world, in order to pray for the world. They do not run hospitals and orphanages, they do not teach or care for the sick; it is expected for lay people to do these things to work out their own salvation. Monasteries can be very large or very small. The largest monasteries can hold many thousands of monks and are called lavras. Small monasteries are often called  sketes and usually only have one elder and 2 or 3 disciples. There are higher levels to ascetic practice but the monks who practice these do not live in monasteries, but alone. When monks live together, work together, and pray together, following the directions of the abbot and the elder monks, this is called a cenobium. The idea behind this is when you put many men together, like rocks with sharp edges, their sharpness becomes worn away and they become smooth and polished.
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          One of the great centers of Orthodox monasticism is the Holy Mountain (also called Mt. Athos) in Greece, an isolated, self-governing peninsula approximately 20miles (32km) long and 5miles (8.0km) wide (similar to the Vatican, being a separate government), administered by the heads of the 20 major monasteries, and dotted with hundreds of smaller monasteries, sketes, and hesicaterons. Even today the population of the Holy Mountain numbers in the tens of thousands of monastics (men only) and cannot be visited except by men with special permission granted by both the Greek government and the government of the Holy Mountain itself.


          The leading monasteries of the Holy Mountain are:


          
            	Great Lavra


            	Vatopedi


            	Iviron ( Georgian)


            	Dionysiou


            	Koutloumousiou


            	Cheropotamou


            	Zograf ( Bulgarian)


            	Dochiariou


            	Simonos Petra


            	Stavronikita


            	Xenophontos


            	Gregoriou


            	St. Panteleimon ( Russian)


            	Esphigmenou


            	Philotheou


            	Konstamonitou
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          Other famous Orthodox monasteries include:


          
            	Meteora, Greece


            	St Catherine's Monastery, Mount Sinai


            	The Trinity-Sergius Lavra, Russia


            	Kiev Monastery of the Caves, Ukraine


            	Rila Monastery, Bulgaria


            	Putna Monastery, Romania


            	Solovetsky Monastery, Russia


            	Kirillo-Belozersky Monastery, Russia


            	Alexander Nevsky Lavra, St Petersburg, Russia


            	Novodevichy Convent, Moscow


            	Pochayiv Lavra, Ukraine


            	Valaam Monastery, Russia


            	Studenica Monastery, Serbia


            	Sopocani Monastery, Serbia


            	Visoki Decani Monastery, Serbia


            	Gračanica Monastery, Serbia


            	Ostrog Monastery, Montenegro


            	Kykkos Monastery, Cyprus


            	Monastery of the Cross, Jerusalem


            	Mar Saba, Kidron Valley


            	Curtea de Argeş Monastery, Romania


            	Voroneţ Monastery, Romania


            	Horezu Monastery, Romania


            	Neamţ Monastery, Romania


            	Monastery of Saint John the Theologian and the Cave of the Apocalypse on the Island of Ptmos, Greece

          


          


          Eastern (Oriental Orthodox) monasteries
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          The Oriental Orthodox Churches, distinguished by their Myaphisite beliefs consist of the Armenian Apostolic Church, the Coptic Orthodox Church of Alexandria (whose Patriarch, is considered first among equals for the following churches), as well as the Ethiopian Orthodox Church, the Eritrean Orthodox Church, the Indian Orthodox Church, and the Syriac Orthodox Church of Antioch. The now extinct Caucasian Albanian Church also fell under this group.


          St. Anthony's (Deir Mar Antonios) is the oldest monastery in the world and under the patronage of the Patriarch of the Coptic Orthodox Church.


          


          Latin Catholic and Eastern Catholic monasticism
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          A number of distinct monastic orders developed within Roman Catholicism. Eastern Orthodoxy does not have a system of individual Orders, per se.


          
            	Augustinian canons ('The Black Canons'), which evolved from the Priests Canon who would normally work with the Bishop: now living together with him as monks under St. Augustine's rule


            	Benedictine monks ('The Black Monks'), founded by St. Benedict, stresses manual labor in a self-subsistent monastery. See Cluniac Reforms.


            	Cistercian monks ('The White Monks') / * Trappist


            	Camaldolese


            	Bridgettine sisters


            	Carthusian monks


            	Gilbertine


            	Poor Clares


            	Byzantine Discalced Carmelites


            	Premonstratensian canons ('The White Canons')


            	Tironensian monks ('The Grey Monks')


            	Valliscaulian monks

          


          Famous Christian monasteries include:


          
            	Monte Cassino


            	El Escorial


            	Melk Abbey


            	Pannonhalma Archabbey


            	Buckfast Abbey


            	Monastery of Santo Domingo de Silos


            	Taiz Community

          


          Dissolved Communities and Famous Dissolved Monasteries:


          
            	Fountains Abbey


            	Cluny Abbey


            	Lindisfarne


            	Whitby Abbey


            	Rievaulx Abbey


            	Glastonbury Abbey


            	Westminster Abbey


            	St Michael's Mount


            	Glendalough


            	St Andrews Abbey


            	Cluniac monks


            	Celestines

          


          The last years of the 18th century marked in the Christian Church the beginnings of growth of monasticism among Protestant denominations the centrus of the this movement was in the United States and Canada beginning with the Shaker Church, which was founded in England and then moved to the United States. In the 19th century many of these monastic societies were founded as Utopian communities based on the monastic model in many cases. Aside from the Shakers, there were the Amanna, the Anabaptists et al. Many did allow marriage but most had a policy of celibacy and communal life in which members shared all things communally and disavowed personal ownership.


          In the 19th century monasticism was revived in the Church of England, leading to the foundation of such institutions as the House of the Resurrection, Mirfield ( Community of the Resurrection), Nashdom Abbey ( Benedictine), Cleeve Priory ( Community of the Glorious Ascension) and Ewell Monastery ( Cistercian), Benedictine orders, Franciscan orders and the Orders of the Holy Cross, Order of St. Helena. Other Prostestant Christian denominations also engage in Monastacism. In the 1960s, expermental monastic groups were formed in which both men and women were members of the same house and also were permitted to be married and have children--these were operated on a communal form. The Jewish Kibutz is a form of monasticsm operating on a communal basis.


          


          Hindu monasteries


          In Hinduism, monks have existed for a long time, and with them, their respective monasteries, called mathas. Most famous among them are the chatur-amnaya mathas established by Adi Shankara, Ashta matha (Eight monasteries) of Udupi founded by Madhvacharya (Madhwa acharya) a dwaitha philosopher.
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          Recent trends


          In the second half of the twentieth century, Fr. Thomas Merton, a Trappist Monk from the Abbey of Gethsemani, in Trappist, Kentucky, tried to reform Catholic monasticism. Father Merton saw the monastic as little more than a slave of the Church and its orders, requiring Monastics to do back-breaking work with no pay other than the food they ate and the clothing on their back.


          The number of dedicated monastics in any religion has waxed and waned due to many factors. There have been Christian monasteries such as "The Cappadocian Caves" that used to shelter upwards of 50,000 monks, or St Pantelaimon's on the " Holy Mountain" in Greece, which had 30,000 in its heyday. Today those numbers have dwindled considerably. Currently the monasteries containing the largest numbers are Buddhist: Drepung Monastery in Tibet housed around 15,000 monks prior to the Chinese invasion. Today its relocated monastery in India houses around 8,000 - nearly five times the current monastic population of the entire Holy Mountain.


          On the other hand, there are those among monastic leaders that are critical of monasteries that are too large. Such become institutions and lose that intensity of spiritual training that can better be handled when an elder has only 2 or 3 disciples. There are on the Holy Mountain areas such as the Skete of St Anne, which could be considered one entity but is in fact many small "Sketes" (monastic houses containing one elder and 2 or 3 disciples) who come together in one church for services.


          Additionally, there is a growing Christian neo-monasticism, particularly among evangelical Christians. Established upon at least some of the customary monastic principles, they have attracted many who seek to live in relationship with other, or who seek to live in an intentionally-focused lifestyle, such as a focus upon simplicity or pacifism. Some include rites, novitiate-periods which a newly interested person can test out living, sharing of resources, while others are more pragmatic, providing a sense of family in addition to a place to live.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monastery"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Money


        
          

          
            [image: Various denominations of currency, one form of money.]

            
              Various denominations of currency, one form of money.
            

          


          Money is anything that is generally accepted as payment for goods and services and repayment of debts. The main uses of money are as a medium of exchange, a unit of account, and a store of value. Some authors explicitly require money to be a standard of deferred payment.


          Money includes both currency, particularly the many circulating currencies with legal tender status, and various forms of financial deposit accounts, such as demand deposits, savings accounts, and certificates of deposit. In modern economies, currency is the smallest component of the money supply.


          Money is not the same as real value, the latter being the basic element in economics. Money is central to the study of economics and forms its most cogent link to finance. The absence of money causes a market economy to be inefficient because it requires a coincidence of wants between traders, and an agreement that these needs are of equal value, before a barter exchange can occur. The use of money is thought to encourage trade and the division of labour.


          


          Economic characteristics


          Money is generally considered to have the following characteristics, which are summed up in a rhyme found in older economics textbooks: "Money is a matter of functions four, a medium, a measure, a standard, a store." That is, money functions as a medium of exchange, a unit of account, and a store of value.


          There have been many historical arguments regarding the combination of money's functions, some arguing that they need more separation and that a single unit is insufficient to deal with them all. One of these arguments is that the role of money as a medium of exchange is in conflict with its role as a store of value: its role as a store of value requires holding it without spending, whereas its role as a medium of exchange requires it to circulate. 'Financial capital' is a more general and inclusive term for all liquid instruments, whether or not they are a uniformly recognized tender.


          


          Medium of exchange


          Money is used as an intermediary for trade, in order to avoid the inefficiencies of a barter system, which are sometimes referred to as the ' double coincidence of wants problem'. Such usage is termed a medium of exchange.


          


          Unit of account


          A unit of account is a standard numerical unit of measurement of the market value of goods, services, and other transactions. Also known as a "measure" or "standard" of relative worth and deferred payment, a unit of account is a necessary prerequisite for the formulation of commercial agreements that involve debt.


          
            	Divisible into small units without destroying its value; precious metals can be coined from bars, or melted down into bars again.


            	Fungible: that is, one unit or piece must be perceived as equivalent to any other, which is why diamonds, works of art or real estate are not suitable as money.


            	A specific weight, or measure, or size to be verifiably countable. For instance, coins are often made with ridges around the edges, so that any removal of material from the coin (lowering its commodity value) will be easy to detect.

          


          


          Store of value


          To act as a store of value, a commodity, a form of money, or financial capital must be able to be reliably saved, stored, and retrieved  and be predictably useful when it is so retrieved. Fiat currency like paper or electronic currency no longer backed by gold in most countries is not considered by some economists to be a store of value.


          


          Market liquidity


          Liquidity describes how easily an item can be traded for another item, or into the common currency within an economy. Money is the most liquid asset because it is universally recognised and accepted as the common currency. In this way, money gives consumers the freedom to trade goods and services easily without having to barter.


          Liquid financial instruments are easily tradable and have low transaction costs. There should be no  or minimal  spread between the prices to buy and sell the instrument being used as money.


          


          Types of money


          In economics, money is a broad term that refers to any instrument that can be used in the resolution of debt. However, different types of money have different economic strengths and liabilities. Theoretician Ludwig von Mises made that point in his book The Theory of Money and Credit, and he argued for the importance of distinguishing among three types of money: commodity money, fiat money, and credit money. Modern monetary theory also distinguishes among different types of money, using a categorization system that focuses on the liquidity of money.


          


          Commodity money


          Commodity money is any money whose value comes from the commodity out of which it is made. The commodity itself constitutes the money, and the money is the commodity. Examples of commodities that have been used as mediums of exchange include gold, silver, copper, salt, peppercorns, large stones, decorated belts, shells, alcohol, cigarettes, cannabis, and candy. Since payment by commodity generally provides a useful good, commodity money is similar to barter, but is distinct because commodity money uses a single recognized unit of exchange.


          


          Representative money


          Representative money is money that consists of token coins, other physical tokens such as certificates, and even non-physical "digital certificates" (authenticated digital transactions) that can be reliably exchanged for a fixed quantity of a commodity such as gold, silver or potentially water, oil or food. Representative money thus stands in direct and fixed relation to the commodity which backs it, while not itself being composed of that commodity.
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          Credit money


          Credit money is any claim against a physical or legal person that can be used for the purchase of goods and services. Credit money differs from commodity and fiat money in two ways: It is not payable on demand (although in the case of fiat money, "demand payment" is a purely symbolic act since all that can be demanded is other types of fiat currency) and there is some element of risk that the real value upon fulfillment of the claim will not be equal to real value expected at the time of purchase.


          This risk comes about in two ways and affects both buyer and seller.


          First it is a claim and the claimant may default (not pay). High levels of default have destructive supply side effects. If manufacturers and service providers do not receive payment for the goods they produce, they will not have the resources to buy the labor and materials needed to produce new goods and services. This reduces supply, increases prices and raises unemployment, possibly triggering a period of stagflation. In extreme cases, widespread defaults can cause a lack of confidence in lending institutions and lead to economic depression. For example, abuse of credit arrangements is considered one of the significant causes of the Great Depression of the 1930s.


          The second source of risk is time. Credit money is a promise of future payment. If the interest rate on the claim fails to compensate for the combined impact of the inflation (or deflation) rate and the time value of money, the seller will receive less real value than anticipated. If the interest rate on the claim overcompensates, the buyer will pay more than expected.


          Over the last two centuries, credit money has steadily risen as the main source of money creation, progressively replacing first commodity and then representative money. In many cases credit money has been converted to fiat money (see below), as governments have backed certain private credit instruments (first banknotes from central banks, then later certain types of deposits to banks), thus converting central banknotes to legal tender, and other types of notes (deposit certificates of less than a certain value) to a status not very different from fiat money, since they are backed by the power of the central government to redeem eventually with tax collection.


          A particular problem with credit money is that its supply moves in line with the business cycle. When lenders are optimistic, notably when the debt level is low, they increase their lending activity which creates new money. This may also trigger inflation and bull markets. When creditors are pessimistic (for instance, when debt level is perceived as too high, or unwise lending activity in the past has resulted in situations where defaults are expected to follow), then creditors reduce their lending activity and money becomes "tight" or "illiquid." Bear markets, characterized by bankruptcies and market recessions, then follow.


          


          Fiat money


          Fiat money is any money whose value is determined by legal means, rather than the strict availability of goods and services which are named on the representative note.


          Fiat money is created when a type of credit money (typically notes from a central bank, such as the Federal Reserve System in the U.S.) is declared by a government act (fiat) to be acceptable and officially-recognized payment for all debts, both public and private. Fiat money may thus be symbolic of a commodity or a government promise, though not a completely specified amount of either of these. Fiat money is thus not technically fungible or tradable directly for fixed quantities of anything, except more of the same government's fiat money. Fiat moneys usually trade against each other in value in an international market, as with other goods. An exception to this is when currencies are locked to each other, as explained below. Many but not all fiat moneys are accepted on the international market as having value. Those that are trade indirectly against any internationally available goods and services . Thus the number of U.S. dollars or Japanese yen which are equivalent to each other, or to a gram of gold metal, are all market decisions which change from moment to moment on a daily basis. Occasionally, a country will peg the value of its fiat money to that of the fiat money of a larger economy: for example the Belize dollar trades in fixed proportion (at 2:1) to the U.S. dollar, so there is no floating value ratio of the two currencies.


          Representative, credit, and fiat money all provide solutions to several limitations of commodity money. Depending on the laws, there may be little or no need to physically transport the money  an electronic exchange may be sufficient. Other types of moneys have as their sole use to be medium of exchange, so their supply is not limited by competing alternate uses. Credit and fiat monies can be created without limit in theory, so there is no limit on trade volumes.


          Fiat money, if physically represented in the form of currency (paper or coins) can be easily damaged or destroyed. However, here fiat money has an advantage over representative or commodity money, in that the same laws that created the money can also define rules for its replacement in case of damage or destruction. For example, the U.S. government will replace mutilated federal reserve notes (U.S. fiat money) if at least half of the physical note can be reconstructed, or if it can be otherwise proven to have been destroyed. . By contrast, commodity money which has been destroyed or lost is gone.


          Paper currency is especially vulnerable to everyday hazards: from fire, water, termites, and simple wear and tear. Currency in the form of minted coins is more durable but a significant portion is simply lost in everyday use. In order to reduce replacement costs, many countries are converting to plastic currency. For example, Mexico has changed its twenty and fifty peso notes, Singapore its $2, $5, $10 and $50 bills, Malaysia with RM5 bill, and Australia and New Zealand their $5, $10, $20, $50 and $100 to plastic, both for the increased durability and because plastic may be easily specifically constructed for each denomination, thus making it impossible for counterfeiters to "lift" or raise the value of a bill by using the material of a bill of lesser value as a primary source to make a counterfeit note of higher value.


          Some of the benefits of fiat money can be a double-edged sword. For example, if the amount of money in active circulation outstrips the available goods and services for sale, the effect can be inflationary. This can easily happen if governments print money without attention to the level of economic activity, or if successful counterfeiters flourish.


          A criticism of credit and fiat moneys relates to the fact that their stabilities are highly dependent on the stability of the legal system backing the currency: should the legal system fail, so will the value of any type of money that depends on it. However, this situation is typical of the maintenance of the value of any promisory note system: if a guarantor creates money or wealth by means of any legal promise to provide goods or services in the future (as is the case with both credit and fiat type moneys), then any failure of a legal system which backs up the rights of the debt-holder to collect on the promise, will act to jeopardize the value of future promises.


          


          Money supply


          The money supply is the amount of money within a specific economy available for purchasing goods or services. The supply in the US is usually considered as four escalating categories M0, M1, M2 and M3. The categories grow in size with M3 representing all forms of money (including credit) and M0 being just base money (coins, bills, and central bank deposits). M0 is also money that can satisfy private banks' reserve requirements. In the US, the Federal Reserve is responsible for controlling the money supply, while in the Euro area the respective institution is the European Central Bank. Other central banks with significant impact on global finances are the Bank of Japan, People's Bank of China and the Bank of England.


          When gold is used as money, the money supply can grow in either of two ways. First, the money supply can increase as the amount of gold increases by new gold mining at about 2% per year, but it can also increase more during periods of gold rushes and discoveries, such as when Columbus discovered the new world and brought gold back to Spain, or when gold was discovered in California in 1848. This kind of increase helps debtors, and causes inflation, as the value of gold goes down. Second, the money supply can increase when the value of gold goes up. This kind of increase in the value of gold helps savers and creditors and is called deflation, where items for sale are less expensive in terms of gold. Deflation was the more typical situation for over a century when gold and credit money backed by gold were used as money in the US from 1792 to 1913.


          


          Monetary policy


          Monetary policy is the process by which a government, central bank, or monetary authority manages the money supply to achieve specific goals. Usually the goal of monetary policy is to accommodate economic growth in an environment of stable prices. For example, it is clearly stated in the Federal Reserve Act that the Board of Governors and the Federal Open Market Committee should seek to promote effectively the goals of maximum employment, stable prices, and moderate long-term interest rates.


          A failed monetary policy can have significant detrimental effects on an economy and the society that depends on it. These include hyperinflation, stagflation, recession, high unemployment, shortages of imported goods, inability to export goods, and even total monetary collapse and the adoption of a much less efficient barter economy. This happened in Russia, for instance, after the fall of the Soviet Union.


          Governments and central banks have taken both regulatory and free market approaches to monetary policy. Some of the tools used to control the money supply include:


          
            	currency purchases or sales


            	increasing or lowering government spending


            	increasing or lowering government borrowing


            	changing the rate at which the government loans or borrows money


            	manipulation of exchange rates


            	taxation or tax breaks on imports or exports of capital into a country


            	raising or lowering bank reserve requirements


            	regulation or prohibition of private currencies

          


          For many years much of monetary policy was influenced by an economic theory known as monetarism. Monetarism is an economic theory which argues that management of the money supply should be the primary means of regulating economic activity. The stability of the demand for money prior to the 1980s was a key finding of Milton Friedman and Anna Schwartz supported by the work of David Laidler, and many others.


          The nature of the demand for money changed during the 1980s owing to technical, institutional, and legal factors and the influence of monetarism has since decreased.


          


          History of money


          According to some fables, inventors of money were Demodike (or Hermodike) of Kymi (the wife of Midas), Lykos (son of Pandion II and ancestor of the Lycians) and Erichthonius, the Lydians or the Naxians. However, the use of proto-money may date back to at least 100,000 years ago, and the use of precious metals as money dates back at least 6000 years. The use of gold as money has been traced back to the fourth millennium B.C. when the Egyptians used gold bars of a set weight as a medium of exchange, as the Sumerians had done somewhat earlier with silver bars. Coins or at least minted tokens of a fixed value first appear in the 7th century BC in Greece. The first banknotes was used in China in the 7th century, and the first in Europe was issued by Stockholms Banco in 1661.
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          The money supply, or money stock, refers to the total amount of money held by the nonbank public at a point in time in an economy. There are several ways to measure such an amount (called a monetary aggregate), but each includes currency in circulation plus demand deposits (checking-account money).


          


          Purpose


          Money supply data is recorded and published in order to monitor the growth of the money supply. Public- and private-sector analysts have long monitored this growth because of the effects that it is believed to have on real economic activity and on the price level. The money supply is considered an important instrument for controlling inflation by economists who say that growth in money supply will only lead to inflation if money demand is stable.


          


          Convention


          Because (in principle) money is anything that can be used in settlement of a debt, there are varying measures of money supply. Since most modern economic systems are regulated by governments through monetary policy, the supply of money is broken down into types of money based on how much of an effect monetary policy can have on that type of money. Narrow money is the type of money that is more easily affected by monetary policy whereas broad money is more difficult to affect through monetary policy. Narrow money exists in smaller quantities while broad money exists in much larger quantities. Each type of money can be classified by placing it along a spectrum between narrow (easily affected) and broad (difficult to affect) money. The different types of money are typically classified as M's. The number of M's usually range from M0 (most narrow) to M3 (broadest) but which M's are actually used depends on the system. The typical layout for each of the M's is as follows:


          
            	M0: Physical currency. A measure of the money supply which combines any liquid or cash assets held within a central bank and the amount of physical currency circulating in the economy. M0 (M-zero) is the most liquid measure of the money supply. It only includes cash or assets that could quickly be converted into currency. This measure is known as narrow money because it is the smallest measure of the money supply.


            	M1: M0 + demand deposits, which are checking accounts. This is used as a measurement for economists trying to quantify the amount of money in circulation. The M1 is a very liquid measure of the money supply, as it contains cash and assets that can quickly be converted to currency.


            	M2: M1 + small time deposits (less than $100,000), savings deposits, and non-institutional money-market funds. M2 is a broader classification of money than M1. Economists use M2 when looking to quantify the amount of money in circulation and trying to explain different economic monetary conditions. M2 is key economic indicator used to forecast inflation.


            	M3: M2 + all large time deposits, institutional money-market funds, short-term repurchase agreements, along with other larger liquid assets. The broadest measure of money; it is used by economists to estimate the entire supply of money within an economy.

          


          


          Fractional-reserve banking


          The different forms of money in government money supply statisitics arise from the practice of fractional-reserve banking. Whenever a bank gives out a loan in a fractional-reserve banking system, a new type of money is created. This new type of money is what makes up the non-M0 components in the M1-M3 statistics. In short, there are two types of money in a fractional-reserve banking system:


          
            	
              
                	central bank money (physical currency)


                	commercial bank money (money created through loans) - sometimes referred to as checkbook money

              

            

          


          In the money supply statistics, central bank money is M0 while the commercial bank money is divided up into the M1-M3 components. Generally, the types of commercial bank money that tend to be valued at lower amounts are classified in the narrow category of M1 while the types of commercial bank money that tend to exist in larger amounts are categorized in M2 and M3, with M3 having the largest.


          


          Money supplies around the world


          


          United States
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          The Federal Reserve previously published data on three monetary aggregates, but now it only publishes data on 2 of them. The first, M1, is made up of types of money commonly used for payment, basically currency (M0) and checking deposits. The second, M2, includes M1 plus balances that generally are similar to transaction accounts and that, for the most part, can be converted fairly readily to M1 with little or no loss of principal. The M2 measure is thought to be held primarily by households. The third aggregate, M3, which is no longer published, included M2 plus certain accounts that are held by entities other than individuals and are issued by banks and thrift institutions to augment M2-type balances in meeting credit demands; it also includes balances in money market mutual funds held by institutional investors. The aggregates have had different roles in monetary policy as their reliability as guides has changed. The following details their principal components:


          
            	M0: The total of all physical currency, plus accounts at the central bank that can be exchanged for physical currency.


            	M1: M0 - those portions of M0 held as reserves or vault cash + the amount in demand accounts ("checking" or "current" accounts).


            	M2: M1 + most savings accounts, money market accounts, and small denomination time deposits ( certificates of deposit of under $100,000).


            	M3: M2 + all other CDs (large time deposits, institutional money market mutual fund balances), deposits of eurodollars and repurchase agreements.

          


          The Federal Reserve ceased publishing M3 statistics in March 2006, claiming that M3 did not appear to convey additional information about economic activity compared to M2, had not been used in determining economic policy, and that the costs to collect M3 data outweighed the benefits. Some politicians have spoken out against the Federal Reserve's decision to cease publishing M3 statistics and have urged the U.S. Congress to take steps requiring the Federal Reserve to do so. Congressman Ron Paul claimed that "M3 is the best description of how quickly the Fed is creating new money and credit. Common sense tells us that a government central bank creating new money out of thin air depreciates the value of each dollar in circulation.". Some of the data used to calculate M3 are still collected and published on a regular basis. Current alternate sources of M3 data are available from the private sector.


          


          United Kingdom
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          There are just two official UK measures. M0 is referred to as the "wide monetary base" or "narrow money" and M4 is referred to as " broad money" or simply "the money supply".


          
            	M0: Cash outside Bank of England + Banks' operational deposits with Bank of England.


            	M4: Cash outside banks (ie. in circulation with the public and non-bank firms) + private-sector retail bank and building society deposits + Private-sector wholesale bank and building society deposits and Certificate of Deposit.

          


          



          


          European Union
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          The European Central Bank's definition of euro area monetary aggregates:


          
            	M1: Currency in circulation + overnight deposits


            	M2: M1 + Deposits with an agreed maturity up to 2 years + Deposits redeemable at a period of notice up to 3 months


            	M3: M2 + Repurchase agreements + Money market fund (MMF) shares/units + Debt securities up to 2 years

          


          



          


          Australia
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          The Reserve Bank of Australia defines the monetary aggregates as:


          
            	M1: currency + bank current deposits of the private non-bank sector


            	M3: M1 + all other bank deposits of the private non-bank sector


            	Broad Money: M3 + borrowings from the private sector by NBFIs, less the latter's holdings of currency and bank deposits


            	Money Base: holdings of notes and coins by the private sector plus deposits of banks with the Reserve Bank of Australia (RBA) and other RBA liabilities to the private non-bank sector

          


          



          


          New Zealand


          
            [image: New Zealand money supply 1988-2008]

            
              New Zealand money supply 1988-2008
            

          


          The Reserve Bank of New Zealand defines the monetary aggregates as:


          
            	M1: notes and coin held by the public plus chequeable deposits, minus inter-institutional chequeable deposits, and minus central government deposits


            	M2: M1 + all non-M1 call funding (call funding includes overnight money and funding on terms that can of right be broken without break penalties) minus inter-institutional non-M1 call funding


            	M3: the broadest monetary aggregate. It represents all New Zealand dollar funding of M3 institutions and any Reserve Bank repos with non-M3 institutions. M3 consists of notes & coin held by the public plus NZ dollar funding minus inter-M3 institutional claims and minus central government deposits
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          The Reserve Bank of India defines the monetary aggregates as:


          
            	Reserve Money (M0): Currency in circulation + Bankers deposits with the RBI + Other deposits with the RBI = Net RBI credit to the Government + RBI credit to the commercial sector + RBIs claims on banks + RBIs net foreign assets + Governments currency liabilities to the public  RBIs net non-monetary liabilities.


            	M1: Currency with the public + Demand deposits with the banking system + Other deposits with the RBI.


            	M2: M1 + Savings deposits of post office savings banks.


            	M3: M1+ Time deposits with the banking system. = Net bank credit to the Government + Bank credit to the commercial sector + Net foreign assets of the banking sector + Governments currency liabilities to the public  Net non-monetary liabilities of the banking sector.


            	M4: M3 + All deposits with post office savings banks (excluding National Savings Certificates).

          


          


          Link with inflation


          


          Monetary exchange equation


          Money supply is important because it is linked to inflation by the "monetary exchange equation":


          MV = PQ


           M is the total dollars in the nations money supply  V is the number of times per year each dollar is spent  P is the average price of all the goods and services sold during the year  Q is the quantity of goods and services sold during the year
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              U.S. M3 money supply as a proportion of gross domestic product.
            

          


          where:


          
            	velocity = the number of times per year that money turns over in transactions for goods and services (if it is a number it is always simply nominal GDP / money supply)


            	nominal GDP = real Gross Domestic Product  GDP deflator


            	GDP deflator = measure of inflation. Money supply may be less than or greater than the demand of money in the economy

          


          In other words, if the money supply grows faster than real GDP growth (described as "unproductive debt expansion"), inflation is likely to follow ("inflation is always and everywhere a monetary phenomenon"). This statement must be qualified slightly, due to changes in velocity. While the monetarists presume that velocity is relatively stable, in fact velocity exhibits variability at business-cycle frequencies, so that the velocity equation is not particularly useful as a short run tool. Moreover, in the US, velocity has grown at an average of slightly more than 1% a year between 1959 and 2005 (which is to be expected due to the increase in population, unless money supply grows very rapidly).


          Another aspect of money supply growth that has come under discussion since the collapse of the housing bubble in 2007 is the notion of "asset classes." Economists have noted that M3 growth may not affect all assets equally. For example, following the stock market run up and then decline in 2001, home prices began an historically unusual climb that then dropped sharply in 2007. The dilemma for the Federal Reserve in regulating the money supply is that lowering interest rates to slow price declines in one asset class, e.g. real estate, may cause prices in other asset classes to rise, e.g. commodities.


          


          Percentage


          In terms of percentage changes (to a small approximation, the percentage change in a product, say XY is equal to the sum of the percentage changes%X +%Y). So:


          
            	%P +%Y =%M +%V

          


          That equation rearranged gives the "basic inflation identity":


          
            	%P =%M +%V -%Y

          


          Inflation (%P) is equal to the rate of money growth (%M), plus the change in velocity (%V), minus the rate of output growth (%Y).


          



          


          Bank reserves at central bank


          When a central bank is "easing", it triggers an increase in money supply by purchasing government securities on the open market thus increasing available funds for private banks to loan through fractional-reserve banking (the issue of new money through loans) and thus grows the money supply. When the central bank is "tightening", it slows the process of private bank issue by selling securities on the open market and pulling money (that could be loaned) out of the private banking sector. It reduces or increases the supply of short term government debt, and inversely increases or reduces the supply of lending funds and thereby the ability of private banks to issue new money through debt. Note that while the terms "easing" and "tightening" are commonly used to describe the central bank's stated interest rate policy, a central bank has the ability to influence the money supply in a much more direct fashion, as explained earlier in this paragraph.


          The operative notion of easy money is that the central bank creates new bank reserves (in the US known as " federal funds"), which let the banks lend out more money. These loans get spent, and the proceeds get deposited at other banks. Whatever is not required to be held as reserves is then lent out again, and through the "multiplying" effect of the fractional-reserve system, loans and bank deposits go up by many times the initial injection of reserves.


          However, in the 1970s the reserve requirements on deposits started to fall with the emergence of money market funds, which require no reserves. Then in the early 1990s, reserve requirements were dropped to zero on savings deposits, CDs, and Eurodollar deposit. At present, reserve requirements apply only to " transactions deposits"  essentially checking accounts. The vast majority of funding sources used by private banks to create loans are not limited by bank reserves. Most commercial and industrial loans are financed by issuing large denomination CDs. Money market deposits are largely used to lend to corporations who issue commercial paper. Consumer loans are also made using savings deposits, which are not subject to reserve requirements. These loans can be bunched into securities and sold to somebody else, taking them off of the bank's books.


          Therefore, neither commercial nor consumer loans are any longer limited by bank reserves. Since 1995 the amount of consumer loans has steadily increased, while bank reserves have generally remained constant:
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          In recent years, the irrelevance of open market operations has also been argued by academic economists renown for their work on the implications of rational expectations, including Robert Lucas, Jr., Thomas Sargent, Neil Wallace, Finn E. Kydland, Edward C. Prescott and Scott Freeman.


          


          Arguments


          Assuming that prices do not instantly adjust to equate supply and demand, one of the principal jobs of central banks is to ensure that aggregate (or overall) demand matches the potential supply of an economy. Central banks can do this because overall demand can be controlled by the money supply. By putting more money into circulation, the central bank can stimulate demand. By taking money out of circulation, the central bank can reduce demand.


          For instance, if there is an overall shortfall of demand relative to supply (that is, a given economy can potentially produce more goods than consumers wish to buy) then some resources in the economy will be unemployed (i.e., there will be a recession). In this case the central bank can stimulate demand by increasing the money supply. In theory the extra demand will then lead to job creation for the unemployed resources (people, machines, land), leading back to full employment (more precisely, back to the natural rate of unemployment, which is basically determined by the amount of government regulation and is different in different countries).


          However, central banks have a difficult balancing act because, if they put too much money into circulation, demand will outstrip an economy's ability to supply so that, even when all resources are employed, demand still cannot be satisfied. In this case, unemployment will fall back to the natural rate and there will then be competition for the last remaining labour, leading to wage rises and inflation. This can then lead to another recession as the central bank takes money out of circulation (raising interest rates in the process) to try to damp down demand.


          The main debate amongst economists in the second half of the twentieth century concerned the central banks ability to know how much money to inject into or take out of circulation under different circumstances. Some economists like Milton Friedman believed that the central bank would always get it wrong, leading to wider swings in the economy than if it were just left alone. That is why they advocated a non-interventionist approach.


          Current Chairman of the U.S. Federal Reserve, Ben Bernanke, has suggested that over the last 10 to 15 years, many modern central banks have become relatively adept at manipulation of the money supply, leading to a smoother business cycle, with recessions tending to be smaller and less frequent than in earlier decades, a phenomenon he terms " The Great Moderation" .
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          The Mongol Empire ( Mongolian: Монголын Эзэнт Гүрэн, Mongolyn Ezent Gren or Их Mонгол улс, Ikh Mongol Uls; 12061405) was the largest contiguous empire and the second largest empire overall in world history. At its greatest extent it stretched from Moscow to the South China Sea. It emerged from the unification of Mongol and Turkic tribes in modern day Mongolia, and grew through invasions, after Genghis Khan had been proclaimed ruler of all Mongols in 1206.


          By 1279, the Mongol Empire covered over 33,000,000km (12,741,000sqmi), 22% of the Earth's total land area. It held sway over a population of over 100 million people. However, by that time the empire had already partly fragmented, with the Golden Horde and the Chagatai Khanate being de facto independent and refusing to accept Kublai Khan as Khagan. By the time of Kublai Khan's death, with no accepted Khagan in existence, the Mongol Empire became divided into four separate khanates.


          


          Formation
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          Genghis Khan, through political manipulation and military might, united the nomadic, previously ever-rivaling Mongol- Turkic tribes under his rule by 1206. He quickly came into conflict with the Jin Dynasty empire of the Jurchens and the Western Xia of the Tanguts in northern China. Under the provocation of the Muslim Khwarezmid Empire, he moved into Central Asia as well, devastating Transoxiana and eastern Persia, then raiding into Kievan Rus' (a predecessor state of Russia, Belarus and Ukraine) and the Caucasus. Before dying, Genghis Khan divided his empire among his sons and immediate family, but as custom made clear, it remained the joint property of the entire imperial family who, along with the Mongol aristocracy, constituted the ruling class.


          


          Major events in the Early Mongol Empire
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            	1206: Upon domination of Mongolia, Temjin from the Orkhon Valley received the title Genghis Khan, thought to mean Universal Ruler or, Oceanic Ruler or Firm, Resolute Ruler


            	1207: The Mongols operations against the Western Xia, which comprised much of northwestern China and parts of Tibet. This campaign lasted until 1210 with the Western Xia ruler submitting to Genghis Khan. During this period, the Uyghur Turks also submitted peacefully to the Mongols and became valued administrators throughout the empire. The creation of classic mongolian script.


            	1211: Genghis Khan led his armies across the Gobi desert against the Jin Dynasty of northern China.


            	1218: The Mongols captured Zhetysu and the Tarim Basin, occupying Kashgar.


            	1218: The execution of Mongol envoys by the Khwarezmian Shah Muhammad set in motion the first Mongol westward thrust.


            	1219: The Mongols crossed the Jaxartes ( Syr Darya) and begin their invasion of Transoxiana.


            	12191221: While the campaign in northern China was still in progress, the Mongols waged a war in central Asia and destroyed the Khwarezmid Empire. One notable feature was that the campaign was launched from several directions at once. In addition, it was notable for special units assigned by Genghis Khan personally to find and kill Ala al-Din Muhammad II, the Khwarazm shah who fled from them, and ultimately ended up hiding on an island in the Caspian Sea.


            	1223: The Mongols gained a decisive victory at the Battle of the Kalka River, the first engagement between the Mongols and the East Slavic warriors.


            	1227: Genghis Khan's death; Mongol leaders returned to Mongolia for kuriltai. The empire at this point covered nearly 26 million km, about four times the size of the Roman or Macedonian Empires.


            	1229: Ogedei elected as Great Khan.


            	1232: The siege of Kaifeng. Missile- rockets were used by Jurcheds for the first time in world history.


            	1234: Mongols conquered Jurched Jin dynasty.


            	1236: Mongols invaded Korea and fully conquered northern regions of Koguryo. The beginning of Mongol invasion of Europe.


            	1236-1237: Mongol-Song war began.


            	1237: Under the leadership of Batu Khan, the Mongols returned to the West and began their campaign to subjugate Kievan Rus'


            	1236-1239: Mongol invasion of Georgia and Armenia under Chormaqan.


            	1240: Mongols sacked Kiev.


            	1241: Mongols defeated Hungarians and Croatians at the Battle of Sajo and Poles, Templars and Teutonic Knights at the Battle of Legnica.


            	1241: Ogodei khan's death.


            	1241 and 1242 Mongols under Batu and Khadan invaded Bulgaria and forced them to pay annual tribute as vassal.


            	1243: Western army made Seljuks of Anatolia a part of Mongol empire.


            	1246: Guyuk elected as Great khan.


            	1247: The first registration of the population of the empire.


            	1248: Great khan Guyuk died.


            	1251: Mongke, the elder son of Tolui, elected as Great khan.


            	1252: Mongol control over Yunnan.


            	1253: The first Mongol invasion of Dai Viet, Annam Vietnam. Mongols sacked an empty Thang Long, Hanoi. Deadly heat forced them to leave Vietnam.


            	1256: Hulagu exterminated the order of Hashshashins, whose leader known as Old man of the mountain. The foundation of Ilkhanate.


            	1258: Mongols occupied Baghdad. The fate of Abbasid caliphate.


            	1259: Mongol invasion of Syria. The death of Mongke.


            	1260: The battle of Ain Jalut. Mongol defeat to Mamluks.

          


          


          Major events in the Late Mongol Empire


          
            	1260: Kublai Khan made Wonjong the king of Goryeo and helped stabilized his control over Korean peninsula.


            	1261: Two Great Khans in Mongol Empire: Kublai Khan and Ariq Boke. The succession war had begun, which marked the end of a united empire.


            	1262: Berke-Hulagu war


            	1264: Kublai won the supporters of Ariq Boke.


            	1269: The School of Mongolian language studies was established by Kublai khan's decree. Square script was introduced by Phagspa lama.


            	1271: The establishment of Yuan Dynasty and the National Academy of the empire.


            	1273: Paper money issued by the decree of Kublai khan.


            	1274: The first Mongol invasion of Japan.


            	1276: The fall of Song Dynasty.


            	1279: Mongols of Yuan Dynasty became supreme lords of all China.


            	1281: The second Mongol invasion of Japan.


            	1284: Failed second Mongol invasion of Vietnam.


            	1287: Pagan Kingdom falls to Mongols of Yuan dynasty who install a puppet king.


            	1288: Failed third Mongol invasion of Vietnam ( Battle of Bach Dang (1288)), which made Annam and Champa tributary vassals of Mongol Empire.


            	1292: Mongol raid on Java.


            	1294: Kublai Khan died. His grandson Oljeitu Temur was elected as his successor.


            	1304: Peace negotitation between Mongol khanates.


            	1310: Chapar, the son of Qaidu, submitted to the emperor of Yuan Dynasty. End of the wars between Mongol khanates.


            	1335: Last effective Ilkhan Abu Said died.


            	1368: Yuan Dynasty overthrown by Ming Dynasty.

          


          


          Organization


          


          Military setup


          The Mongol military organization was simple, but effective. It was based on an old tradition of the steppe, which was a decimal system known in Iranian cultures since Achaemenid Persia, and later: the army was built up from squads of ten men each, called an arbat; ten arbats constituted a company of a hundred, called a zuut; ten zuuts made a regiment of a thousand called myanghan and ten myanghans would then constitute a regiment of ten thousand (tumen), which is the equivalent of a modern division.


          Unlike other mobile-only warriors, such as the Xiongnu or the Huns, the Mongols were very comfortable in the art of the siege. They were very careful to recruit artisans and military talents from the cities they conquered, and along with a group of experienced Chinese engineers and bombardier corps, they were experts in building the trebuchet, Xuanfeng catapults and other machines with which they could lay siege to fortified positions. These were effectively used in the successful European campaigns under General Subutai. These weapons may be built on the spot using immediate local resources such as nearby trees.


          Within a battle Mongol forces used extensive coordination of combined arms forces. Though they were famous for their horse archers, their lance forces were equally skilled and just as essential to their success. Mongol forces also used their engineers in battle. They used siege engines and rockets to disrupt enemy formations, confused enemy forces with smoke, and used smoke to isolate portions of an enemy force while destroying that force to prevent their allies from sending aid.


          The army's discipline distinguished Mongol soldiers from their peers. The forces under the command of the Mongol Empire were generally trained, organized, and equipped for mobility and speed. To maximize mobility, Mongol soldiers were relatively lightly armored compared to many of the armies they faced. In addition, soldiers of the Mongol army functioned independently of supply lines, considerably speeding up army movement. Skillful use of couriers enabled these armies to maintain contact with each other and with their higher leaders. Discipline was inculcated in nerge (traditional hunts), as reported by Juvayni. These hunts were distinct from hunts in other cultures which were the equivalent to small unit actions. Mongol forces would spread out on line, surrounding an entire region and drive all of the game within that area together. The goal was to let none of the animals escape and to slaughter them all.


          All military campaigns were preceded by careful planning, reconnaissance and gathering of sensitive information relating to the enemy territories and forces. The success, organization and mobility of the Mongol armies permitted them to fight on several fronts at once. All males aged from 15 to 60 and capable of undergoing rigorous training were eligible for conscription into the army, the source of honour in the tribal warrior tradition.


          Another advantage of the Mongols was their ability to traverse large distances even in debilitatingly cold winters; in particular, frozen rivers led them like highways to large urban conurbations on their banks. In addition to siege engineering, the Mongols were also adept at river-work, crossing the river Saj in spring flood conditions with thirty thousand cavalry in a single night during the battle of Mohi (April, 1241), defeating the Hungarian king Bela IV. Similarly, in the attack against the Muslim Khwarezmshah, a flotilla of barges was used to prevent escape on the river.


          


          Law and governance


          The Mongol Empire was governed by a code of law devised by Genghis, called Yassa, meaning "order" or "decree". A particular canon of this code was that the nobility shared much of the same hardship as the common man. It also imposed severe penalties  e.g., the death penalty was decreed if the mounted soldier following another did not pick up something dropped from the mount in front. On the whole, the tight discipline made the Mongol Empire extremely safe and well-run; European travelers were amazed by the organization and strict discipline of the people within the Mongol Empire.


          Under Yassa, chiefs and generals were selected based on merit, religious tolerance was guaranteed, and thievery and vandalizing of civilian property was strictly forbidden. According to legend, a woman carrying a sack of gold could travel safely from one end of the Empire to another.


          The empire was governed by a non-democratic parliamentary-style central assembly, called Kurultai, in which the Mongol chiefs met with the Great Khan to discuss domestic and foreign policies.


          Genghis also demonstrated a rather liberal and tolerant attitude to the beliefs of others, and never persecuted people on religious grounds. This proved to be good military strategy, as when he was at war with Sultan Muhammad of Khwarezm, other Islamic leaders did not join the fight against Genghis  it was instead seen as a non-holy war between two individuals.


          Throughout the empire, trade routes and an extensive postal system (yam) were created. Many merchants, messengers and travelers from China, the Middle East and Europe used the system. Genghis Khan also created a national seal, encouraged the use of a written alphabet in Mongolia, and exempted teachers, lawyers, and artists from taxes, although taxes were heavy on all other subjects of the empire.


          At the same time, any resistance to Mongol rule was met with massive collective punishment. Cities were destroyed and their inhabitants slaughtered if they defied Mongol orders.


          


          Religions
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          Mongols were highly tolerant of most religions, and typically sponsored several at the same time. At the time of Genghis Khan, virtually every religion had found converts, from Buddhism to Christianity and Manichaeanism to Islam. To avoid strife, Genghis Khan set up an institution that ensured complete religious freedom, though he himself was a shamanist. Under his administration, all religious leaders were exempt from taxation, and from public service.


          Initially there were few formal places of worship, because of the nomadic lifestyle. However, under gedei, several building projects were undertaken in Karakorum. Along with palaces, Ogodei built houses of worship for the Buddhist, Muslim, Christian, and Taoist followers. The dominant religion at that time was Shamanism, Tengriism and Buddhism, although Ogodei's wife was a Christian. Later, three of the four principle khanates embraced Islam.


          


          Buddhism


          Ogedei's son and Guyuk's younger brother, Khoten (Хүдэн, Ktn), became the governor of Ningxia and Gansu. He launched a military campaign into Tibet under the command of Generals Lichi and Dhordha. The marauding Mongols burned down Tibetan monuments such as the Reting monastery and the Gyal temple in 1240. Prince Ktn was convinced that no power in the world exceeded the might of the Mongols. However, he believed that religion was necessary in the interests of the next life. Thus he invited Sakya Pandita to Mongolia. Prince Ktn was impressed by Sakya Pandita's teachings. Then he became the first known Buddhist prince of Mongol empire.


          Khatun Chabi influenced Kublai to be converted to Buddhism. She received the Hvajra tantra initiations from Phagspa and was very impressed. Khubilai offered Phagpa rule over the thirteen trikhors of Tibet. On the completion of the second stage, Khubilai offered Phagpa a white dharma conch shell and rule over all the three provinces of Tibet. The third stage of the initiation was followed by Khubilai taking a vow to renounce the yearly mass sacrifices of his Chinese subjects. The sacrifices involved an annual ritual of throwing a large number of Chinese subjects into Lake Miyou to check the growth of the Chinese population in his empire.


          Scientists says Hulagu and Abaqa were buddhists. And their religion flourished in Persia until Ghazan's reign. Tokhta of Golden Horde also encouraged lamas to settle in Russia.


          


          Christianity
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          Some Mongols had been proselytized by Christian Nestorians since about the 7th century, and a few Mongols were converted to Catholicism, esp. by John of Montecorvino.


          Some of the major Christian figures among the Mongols were: Sorghaghtani Beki, daughter in law of Genghis Khan, and mother of the Great Khans Mngke, Kublai, Hulagu and Ariq Boke; Sartaq, khan of Golden Horde; Doquz Khatun, the mother of the ruler Abaqa; Kitbuqa, general of Mongol forces in the Levant, who fought in alliance with Christians. Marital alliances with Western powers also occurred, as in the 1265 marriage of Maria Despina Palaiologina, daughter of Emperor Michael VIII Palaeologus, with Abaqa.


          The 13th century saw attempts at a Franco-Mongol alliance with exchange of ambassadors and even military collaboration with European Christians in the Holy Land. The Nestorian Mongol Rabban Bar Sauma visited some European courts in 1287-1288. At the same time however, Islam began to take firm root amongst the Mongols, as those who embraced Christianity such as Tekuder, became Muslim.


          


          Islam


          Mongols employed many Muslims in various fields and increasingly took their advice in administrative affairs. Muslims became a favored class of officials as they were well educated and knew Turkish and Mongolian. Notable Mongol converts to Islam include Nogai Khan, Oljeitu, Tuda Mengu, Negudar and Berke who was the first Muslim leader of any the Mongol khanates.


          Ghazan was the first Muslim khan to adopt Islam as national religion of Ilkhanate followed by Uzbek who urged his subjects to accept the religion as well. Though in Moghulistan, Mongols continued their nomadic lifestyle as Buddhism and shamanism flourished until the 1350's. While three out of the four Mongol khanates converted to Islam, Mongol men did not fully prohibit women's political influence.


          Though the Yuan Dynasty was the only Khanate not to convert to Islam, there had been many Muslim foreigners since the khans were tolerant of other religions. Contact between Yuan emperors in China and Papal states and other Muslim states lasted until the mid-14th century. But Chingisid princes maintained contact with Muslims in Central Asia and Northwestern China so long during the post imperial period. According to Jack Weatherford, there were more than one million Muslims in Yuan Dynasty.


          


          Tengerism (Shamanism)


          Shamans which practics a form of animism with several meaning and with different characters, was popular religion in Ancient Central asia and Siberia. The central in the raltionship between humen and nature will be the worship of the Blue Mighty Eternal Heaven - "Blue Sky" (Хөх тэнгэр, Эрхэт мөнх тэнгэр). There are a total of 99 Tengris (sky-spirits) or Heavenly creatures in the lower and upper world. In which Kke Mngke Tengri (Eternal Blue Heaven) is the higest. He is the creator of the visible and invisible world. In the Asian mythologies it is referred to such as a monotheistic world with multiple Gods (Tengris, Burkhans and Lords). The next to Kke Mngke Tengri is the Qurmusata King.


          There were famous shamans in Mongol Empire such as Teb tengri and Khorchi. And Most of early Great khagans except Kublai and khans of Golden Horde and Chagatai Khanate such as Batu, Tokhta, Chagatai, Duwa and Kebek were shamanists.


          While Ghazan converted to Islam, he still practiced some elements of Mongol Shamanism. The Yassa code remained in place and Mongol Shamans were allowed to remain in the Ilkhanate empire and remained politically influential throughout his reign as well as Oljeitu's. However ancient Mongol shamanistic traditions went into decline with the demise of Oljeitu and with the rise of rulers practicing a purified form of Islam.


          


          Trade networks


          Mongols prized their commercial and trade relationships with neighboring economies and this policy they continued during the process of their conquests and during the expansion of their empire. All merchants and ambassadors, having proper documentation and authorization, traveling through their realms were protected. This greatly increased overland trade.


          During the thirteenth and early fourteenth centuries, European merchants, numbering hundreds, perhaps thousands, made their way from Europe to the distant land of China  Marco Polo is only one of the best known of these. Well-traveled and relatively well-maintained roads linked lands from the Mediterranean basin to China. The Mongol Empire had negligible influence on seaborne trade.


          


          Mail system
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          The Mongol Empire had an ingenious and efficient mail system for the time, often referred to by scholars as the Yam, which had lavishly furnished and well guarded relay posts known as rt set up all over the Mongol Empire. The yam system would be replicated later in the U.S. in the form of the Pony Express. A messenger would typically travel 25miles (40km) from one ordu to the next, and he would either receive a fresh, rested horse or relay the mail to the next rider to ensure the speediest possible delivery. The Mongol riders regularly covered 125 miles per day, which is faster than the fastest record set by the Pony Express some 600 years later.


          


          Military conquests


          


          Central Asia


          Mongol invasion of Central Asia initially was composed of Genghis Khan's victory over and unification of the Mongol and Turkic central Asian confederations such as Merkits, Tartars, Mongols, Uighurs that eventually created the Mongol Empire. It then continued with invasion of Khwarezmid Empire in Persia.


          


          Middle East


          The Mongol invasion of the Middle East consists of the conquest, by force or voluntary submission, of the areas today known as Iran, Iraq, Syria, and parts of Turkey, with further Mongol raids reaching southwards as far as Gaza into the Palestine region in 1260 and 1300. The major battles were the Battle of Baghdad (1258), when the Mongols sacked the city which for 500 years had been the centre of Islamic power; and the Battle of Ain Jalut in 1260, when the Muslim Egyptian Mamluks, with some unusual provisioning assistance from the Christian European Crusaders, were for the first time able to stop the Mongol advance at Ain Jalut, in the northern part of what is today known as the West Bank.


          Due to a combination of political and geographic factors, such as lack of sufficient grazing room for their horses, the Mongol invasion of the Middle East turned out to be the farthest that the Mongols would ever reach, towards the Mediterranean and Africa.


          


          East Asia


          Mongol invasion of East Asia refers to the Mongols 13th and 14th century conquests under Genghis Khan and his descendants of Mongol invasion of China, the invasion of Korea which forced Korea to become a vassal, and attempted Mongol invasion of Japan, and it also can include Mongols attempted invasion of Vietnam. The biggest conquest was the total invasion of China in the end.


          


          Europe


          Mongol invasion of Europe largely constitute of their invasion and conquest of Kievan Rus, much of Russia, invasion of Poland and Hungary among others.


          Popes envoy to Mongol Khan Giovanni de Plano Carpini, who passed through Kiev in February 1246, wrote:


          
            "They [the Mongols] attacked Russia, where they made great havoc, destroying cities and fortresses and slaughtering men; and they laid siege to Kiev, the capital of Russia; after they had besieged the city for a long time, they took it and put the inhabitants to death. When we were journeying through that land we came across countless skulls and bones of dead men lying about on the ground. Kiev had been a very large and thickly populated town, but now it has been reduced almost to nothing, for there are at the present time scarce two hundred houses there and the inhabitants are kept in complete slavery."

          


          


          After Genghis Khan
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          At first, the Mongol Empire was ruled by gedei Khan, Genghis Khan's third son and designated heir, but after his death in 1241, the fractures which would ultimately crack the Empire began to show. Enmity between the grandchildren of Genghis Khan resulted in a five year regency by gedei's widow until she finally got her son Guyuk Khan confirmed as Great Khan. But he only ruled two years, and following his death -- he was on his way to confront his cousin Batu Khan, who had never accepted his authority -- another regency followed, until finally a period of stability came with the reign of Mongke Khan, from 1251-1259. The last universally accepted Great Khan was his brother Arigboh (aka. Arigbuga, or Arigbuha), his elder brother Kublai Khan dethroned him with his own supporters after some extensive battles. Kublai Khan ruled from 1260-1294. Despite his recognition as Great Khan, he was unable to keep his brother Hulagu and their cousin Berke from open warfare in 1263, and after Kublai's death there was not an accepted Great Khan, so the Mongol Empire was fragmented for good.


          Genghis Khan divided his realm into four Khanates, subdivisions of a single empire under the Great Khan ( Khan of Khans). The following Khanates emerged after the regency following gedei Khan's death, and became formally independent after Kublai Khan's death:


          
            	Blue Horde (under Batu Khan) and White Horde (under Orda Khan) would soon be combined into the Golden Horde, with Batu Khan emerging as Khan.


            	Il-Khanate - Hulegu Khan


            	Empire of the Great Khan (China) - Kublai Khan


            	Mongol homeland (present day Mongolia, including Kharakhorum) - Tolui Khan


            	Chagatai Khanate - Chagatai Khan
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          The empire's expansion continued for a generation or more after Genghis's death in 1227. Under Genghis's successor gedei Khan, the speed of expansion reached its peak. Mongol armies pushed into Persia, finished off the Xia and the remnants of the Khwarezmids, and came into conflict with the Song Dynasty of China, starting a war that concluded in 1279 with the conquest of populous China, which then constituted the majority of the world's economic production.


          In the late 1230s, the Mongols under Batu Khan invaded Russia and Volga Bulgaria, reducing most of its principalities to vassalage, and pressed on into Eastern Europe. In 1241 the Mongols may have been ready to invade Western Europe as well, having defeated the last Polish-German and Hungarian armies at the Battle of Legnica and the Battle of Mohi. Batu Khan and Subutai were preparing to start with a winter campaign against Austria and Germany, and finish with Italy. However news of gedei's death spared Western Europe as Batu had to turn his attentions to the election of the next Great Khan. It is often speculated that this was one of the great turning points in history and that Europe may well have fallen to the Mongols had the invasion gone ahead. During the 1250s, Genghis's grandson Hulegu Khan, operating from the Mongol base in Persia, destroyed the Abbasid Caliphate in Baghdad and destroyed the cult of the Assassins, moving into Palestine towards Egypt. The Great Khan Mngke having died, however, he hastened to return for the election, and the force that remained in Palestine was destroyed by the Mamluks under Saif ad-Din Qutuz in 1261 at Ayn Jalut.


          
            
          [image: ]


          


          Vassals


          The Mongol Empire included China, most of Russia, Siberia, parts of Burma, and all of Georgia, Armenia, Cilicia, Anatolia, Iraq, Persia, Central Asia, Ukraine and Belarus.


          


          European vassals


          
            	Kingdom of Lithuania, the nominal vassal. However, Mongols under Orda and Burundai successfully invaded southern regions of Lithuania in 1241 and in 1259 (Later Nogai), the grand duke Jogaila officially acknowledged Tokhtamysh as overlord in 1382. Mongols of Golden Horde always counted Lithuanians as a part of their subjects, but there is no evidence of a tributary relationship between them.

          


          
            	A number of Russian states, incl. the Republic of Novgorod, Pskov Batu khan could not reach northern part of Russia due to the marshlands surrounding city-states such as Novgorod and Pskov in 1239. But combined effects of Alexander Nevsky's diplomacy, Mongol threats and Teutonic order invasion, forced Novgorod and later Pskov accepted the term of vassalage. According to book "Mongol-tatars in Asia & Europe" (Монгол-Татарууд Ази Европт) by Mongolian and Russian scientists, Bichigechi Berkhchir who was an envoy of Kublai khan had worked Novgorod for a while.

          


          
            	Second Bulgarian Empire During the end of Mongol invasion of Europe, Balkan bulgars tried to destroy Mongol tumen. But Kadan's raids through Bulgaria on his retreat from Central Europe induced the young Kaliman I of Bulgaria to pay tribute and accept Mongol suzerainty. According to a letter of Bela IV to the pope written in 1254 indicates that at that time the Bulgarians were still paying tribute to the Mongols.

          


          
            	Kingdom of Serbia. Around 1288 Milutin launched an invasion to pacify two Bulgarian nobles in today's north-east Serbia, in the Branicevo region, but those nobles were vassals of the Bulgarian prince of Vidin Shishman. Shishman attacked Milutin but was defeated and Milutin in return sacked his capital Vidin. But Shishman was a vassal of Nogai Khan, de facto ruler of the Golden Horde. Nogai Khan threatened to punish Milutin for his insolence, but changed his mind when the Serbian king sent him gifts and hostages. Among the hostages was his son Stefan Dečanski who managed to escape back to Serbia after Nogai Khan's death in 1299.

          


          


          Southeast Asian vassals


          
            	Annam


            	Champa


            	Khmer empire


            	Sukhotai

          


          


          Middle East vassals


          
            	The principality of Antioch and Tripoli.

          


          The small crusader state paid annual tributes for many years.The closest thing to actual Frankish cooperation with Mongol military actions was the overlord-subject relationship between the Mongols and the Franks of Antioch and others.


          
            	Empire of Trebizond

          


          The Seljuks and the military forces of Trebizond were defeated by the Mongols in 1243 . After that, Kaykhusraw II, the Sultan of Iconium was compelled to relieve himself by paying tribute and supplying annually horses, hunting dogs, and jewels. The emperor Manuel I of Trebizond, realizing the impossibility of fighting the Mongols, made a speedy peace with them and, on condition of paying an annual tribute, became a Mongol vassal. The empire reached its greatest prosperity and had opportunity to export the produce of its own rich hinterland during the era of Ilkhans. But with the decline of Mongol power in 1335, Trebizond suffered increasingly from Turkish attacks, civil wars, and domestic intrigues.


          


          Tributary states


          
            	Small states of Malay


            	Goryeo, present day Korea


            	Byzantine empire. In the winter of 1265 Nogai led a Mongol raid on Byzantine Thrace with his vassal Balkan bulgars. In the spring of 1265 he defeated the armies of Michael VIII Palaeologus. Instead of fighting, most of the Byzantines fled due to powerful Mongol army. Michael managed to escape with the assistance of Italian merchants. After this Thrace was plundered by Nogai's army, and the Byzantine emperor signed a treaty with Berke khan of Golden Horde, giving his daughter Euphrosyne in marriage to Nogai. Michael also sent much valuable fabric to the Golden Horde as a tribute thereafter.

          


          


          Areas that avoided Mongol conquest


          Essentially, only five areas accessible to the Mongols avoided conquest by them -- Indochina, South Asia, Japan, Western Europe and Arabia. Also, two important cities that evaded the Mongol Conquest were Vienna and Jerusalem. Both evaded the conquest because of the death of a Great Khan.


          


          Western Europe


          While the Mongolian Empire extended into Poland and threatening present day Austria, the Mongols were not able to push into Western Europe. The most popular explanation was the fact that on 11 December 1241, during pre-emptive operations by Mongol reconnaissance forces inside Austria for the invasion of Vienna, news came that Ogedei Khan died, and bound by Mongol tradition, all Mongol commanders and princes had to report back to the capital of Karakorum to elect a new Khan. It was believed that the Mongol abandonment of the European campaign was only temporary, but in fact, the Mongols had committed no further campaigns into Europe in earnest. Some western historians attribute European survival to Mongol unwillingness to fight in the more densely populated German principalities, where the wetter weather affected their bows. But the same weather did not stop them from devastating Russia or the campaigns against the Southern Song, and Europe was less densely populated than China.


          The probable answer for the Mongol's stopping after the Mohi River, and the destruction of the Hungarian army, was that they never intended to advance further at that time.


          Batu Khan had made his Russian conquests safe for the next 10 generations, and when the Great Khan died, he rushed back to Mongolia to put in his claim for power. Upon his return, relations with his cousin Guyuk Khan had deteriorated to the point that open warfare between them came shortly after Guyuk's death. The point is that the Mongols were unable to bring a unified army to bear on either Europe, or Egypt, after 1260. Batu Khan was in fact planning invasion of Europe all the way to the "Great Sea"  the Atlantic Ocean, when he died in 1255.


          His son inherited the Khanate, but also died in a short time, and Batu's brother Berke became Khan of the Kipchak Khanate. He was far more interested in fighting with his cousin Hulagu than invading the remainder of Europe, which was no threat to him.


          


          Vietnam and Japan


          Another area not conquered by Mongols was Vietnam under the Trần Dynasty, which repelled Mongol attacks in 1257/1258, 1284/1285 and 1287/1288.


          But around 1288, Annam and Champa started to pay tributary to the emperors of the Yuan Dynasty. That is why the two states of Vietnam are considered vassals of the Mongol Empire.


          Japan also repelled massive Mongol invasions in 1274 and 1281. Japan's ruler Hojo Tokimune first sent back the emissaries time and time again without audience in Kamakura, and then after the first invasion was so bold as to behead Kubilai's emissaries, twice. In both Japan and Vietnam, Kublai sent part of the Mongol armies, instead of concentrating on Vietnam first, and then Japan. Furthermore, the splitting of resources left the Mongols with a fleet that was not readily equipped for the storms that plagued the Sea of Japan. A great storm sank the primary invasion fleet and killed most of the Mongol army during the 1281 invasion.


          


          Southeast Asia


          Many other kingdoms in Indochina could counter the Mongol invasion, such as the Maoluang Kingdom (or Kingdom of Mong Mao) in Northern Thailand, Shan and Kachin in today's Northern and Northeastern Myanmar as well as Assam in Eastern India and Southwestern China. Sa Khaan Pha (or Si Ke Fa), king of Maoluang Kingdom, was able to negotiate a treaty after he defeated the Mongols three times during the period of Kublai Khan. He received authority over the land south of the Sang city which is now Kunming in the Yunnan province of China. Mongol-led Yuan forces attacked Champa in Southern Vietnam with large scale of army once in 1287. Lanna and Sibsongpanna (in present Northern Thailand, Northern Laos and Southern China), Lan Xang (in present Laos), the Siamese kingdoms of Chiang Saen (or Chieng Saeng), Lavo, Haripunjai, Phyao and Sukhotai never invaded by the Mongols due to the rough terrain. However, the Burmese Pagan dynasty was destroyed in 1287 by Kublai Khan as well as the Northern Vietnamese empire of Viet. Sodu sent also 100 Mongols to raid on Khmer Empire while he was fighting with Champa. But Yuan later made most of Southeast Asian states tributary vassals somehow except Java where they failed.


          


          South Asia


          South Asia was also able to withstand the advance of the Mongols. At this time, Northern India was under the rule of the Delhi sultanate. Though the Mongols raided into the Punjab and besieged Delhi itself (unsuccessfully), the Sultans--mostly notably Ghiyasuddin Balban--were able to keep them at bay and roll them back. Historian John Keay credited the successful combination of the Indian elephant phalanx and maneuverable central Asian cavalry operated by the rulers of Northern India. Ironically, 300 years later, Babar, a Timurid scion who claimed descent from Genghis Khan, would go on to conquer northern India and found the Mughal Empire.


          


          Arabia and Egypt


          The final area which would withstand the Mongols was the Levant. The Mamluks successfully defended the Holy Land with the aid of Berke Khan who allied himself with them after his cousin enraged him by sacking Baghdad, (Berke was a Muslim, and sent word to the Great Khan that he would "call him to account ( Hulagu Khan), for he has murdered the Caliph in Baghdad, and killed all the faithful.") This Mongol against Mongol fighting, after the Mamluks defeated the Mongols at Ain Jalut in 1260 ultimately brought down the Mongol Empire. Mamluks also repelled Mongol attacks in Syria in 1271, 1281, 1299/1300, 1303/1304 and 1312.


          


          Disintegration


          When Genghis Khan died, a major potential weakness of the system he had set up manifested itself. It took many months to summon the kurultai, as many of its most important members were leading military campaigns thousands of miles from the Mongol heartland. And then it took months more for the kurultai to come to the decision that had been almost inevitable from the start  that Genghis's choice as successor, his third son gedei, should become Great Khan. gedei was a rather passive ruler and personally self-indulgent, but he was intelligent, charming and a good decision-maker whose authority was respected throughout his reign by apparently stronger-willed relatives and generals whom he had inherited from Genghis.


          After the initial massive campaigns at the beginning of the conquest of Europe, where the Mongol war machine handily defeated the Hungarian and Polish armies, the Hospitallers, the Teutonic Knights, as well as the slaughtering of countless many civilians, gedei Khan suddenly died in 1241; just as the Mongol forces under General Subutai were preparing an all out assault on Vienna, Austria. This sudden vacuum of power is seen as the beginning of the events that led to the decline of the Mongol Empire. As customary to Mongol military tradition, all generals and princes, and thus the tumens, had to report back to the capital Karakorum thousands of miles away (the relocation of the capital to Dadu would add to this difficulty under Kublai Khan), for the election of a successor to the throne. Pending a kurultai to elect gedei's successor, his widow Toregene Khatun assumed power and proceeded to ensure the election of her son Guyuk by the kurultai. Batu, bitterly disappointed by the postponement of the European campaign, was unwilling to accept Guyuk as Great Khan, but lacked the influence in the kurultai to procure his own election. Therefore, while moving no further west, he simultaneously insisted that the situation in Europe was too precarious for him to come east and that he could not accept the result of any kurultai held in his absence. The resulting stalemate lasted four years. In 1246 Batu eventually agreed to send a representative to the kurultai but never acknowledged the resulting election of Guyuk as Great Khan. Toregene Khatun and Guyuk were also less in favour of the Mandarin officials installed by Genghis Khan himself, most notably Chancellor Yeh-Lu Ch'u-Ts'ai, who were so instrumental in the successful administration of Mongol conquests, choosing instead, to place Muslim administrators from the new domains to help run Mongol politics.


          Guyuk died in 1248, only two years after his election, on his way west, apparently to force Batu to acknowledge his authority, and his widow Oghul Ghaymish assumed the regency pending the meeting of the kurultai; unfortunately for her, she could not keep the power. Batu remained in the west but this time gave his support to his and Guyuk's cousin, Mngke, who was duly elected Great Khan in 1251.


          Mngke Khan assigned his brother Kublai, or Qubilai, to a province in North China, which would unwittingly provide Kublai with a chance to become Khan in 1260 shortly after Mngke's death in 1259.


          Kublai expanded the Mongol Empire and became a favorite of Mngke. Kublai's conquest of China is estimated by Holworth, based on census figures, to have killed over 18 million people. As pointed out by Rummel, these figures are probably highly exaggerated, although a large number of people died in the course of the conquest.


          Later, though, when Kublai began to adopt many Chinese laws and customs, his brother was persuaded by his advisors that Kublai was becoming too sinicized and would be considered treasonous. Mngke kept a closer watch on Kublai from then on but died campaigning against Southern Song China at the Fishing Town in Chongqing. After his older brother's death, Kublai placed himself in the running for a new khan against his younger brother, and, although his younger brother won the election, Kublai defeated him in battle, and Kublai became the last Great Khan. Note, among historians there is no consensus who was the last true Great Khan. Many scholars believe that Mngke was the last, because after his death, the great empire fell apart into 4 khanates.


          He proved to be a strong warrior, but his critics still accused him of being too closely tied to Chinese culture. When he moved his headquarters to Beijing, there was an uprising in the old capital that he barely staunched. He focused mostly on foreign alliances, and opened trade routes. He dined with a large court every day, and met with many ambassadors, foreign merchants, and even offered to convert to Christianity if this religion was proved to be correct by 100 priests.


          By the reign of Kublai Khan, the empire was already in the process of splitting into a number of smaller khanates. After Kublai died in 1294, his heirs failed to maintain the Pax Mongolica effective. Inter-family rivalry compounded by the complicated politics of succession, which twice paralyzed military operations as far off as Hungary and the borders of Egypt (crippling their chances of success), and the tendencies of some of the khans to drink themselves to death fairly young (causing the aforementioned succession crises), hastened the disintegration of the empire.


          Another factor which contributed to the disintegration was the difficulty of the potential two-weeks extra transit time of officials and messengers and a general decline of morale when the capital was moved from Karakorum to Dadu, the Yuan name for the modern day city of Beijing by Kublai Khan; as Kublai Khan associated more closely to Chinese culture. Kublai concentrated on the war with the Song Dynasty, assuming the mantle of ruler of China, while the khanates to the west gradually drifted away.


          The four descendant empires were the Mongol-founded Yuan Dynasty in China, the Chagatai Khanate, the Golden Horde that controlled Central Asia and Russia, and the Ilkhanate that ruled Persia from 1256 to 1353. The conflict between Kublai Khan and the khanates in Central Asia led by Kaidu (Qaidu) had lasted for a few decades, until the beginning of the 14th century, when both of them had died. Of the Ilkhanate, their ruler Ilkhan Ghazan was converted to Islam in 1295 and renounced all allegiance to the Great Khan. He actively supported the expansion of this religion in his empire. The Mongol Empire was never again under one rule, though the other three khanates negotiated peace with Temr Khan of Yuan Dynasty and acknowledged him as their nominal overlord in 1304, in order to maintain trade and diplomatic relations. During 1330's, Bishop (probably Hungarian) from Soltaniyeh described their relationship in his letter to the Pope, "The king of Cathay [i.e. China] is one of the most powerful kings. He is a lord of all tatars, Ilkhan Abusay, Ozbek khan and a khan of Moghulistan send him precious stones, furs and animals to show him their respect every year". But Most of the khanates began to fall during the middle of the century.


          


          Silk Road


          The Mongol expansion throughout the Asian continent from around 1215 to 1360 helped bring political stability and re-establish the Silk Road vis--vis Karakorum. The 13th century saw a Franco-Mongol alliance with exchange of ambassadors and even military collaboration in the Holy Land. The Chinese Mongol Rabban Bar Sauma visited the courts of Europe in 1287-1288. With rare exceptions such as Marco Polo or Christian missionaries such as William of Rubruck, few Europeans traveled the entire length of the Silk Road. Instead traders moved products much like a bucket brigade, with luxury goods being traded from one middleman to another, from China to the West, and resulting in extravagant prices for the trade goods.


          The disintegration of the Mongol Empire led to the collapse of the Silk Road's political unity. Also falling victim were the cultural and economic aspects of its unity. Turkic tribes seized the western end of the Silk Road from the decaying Byzantine Empire, and sowed the seeds of a Turkic culture that would later crystallize into the Ottoman Empire under the Sunni faith. Turkic- Mongol military bands in Iran, after some years of chaos were united under the Saffavid tribe, under whom the modern Iranian nation took shape under the Shiite faith. Meanwhile Mongol princes in Central Asia were content with Sunni orthodoxy with decentralized princedoms of the Chagatay, Timurid and Uzbek houses. In the Kypchak- Tatar zone, Mongol khanates all but crumbled under the assaults of the Black Death and the rising power of Muscovy. In the east end, the Chinese Ming Dynasty overthrew the Mongol yoke and pursued a policy of economic isolationism. Yet another force, the Kalmyk-Oyrats pushed out of the Baikal area in central Siberia, but failed to deliver much impact beyond Turkestan. Some Kalmyk tribes did manage to migrate into the Volga-North Caucasus region, but their impact was limited.


          After the Mongol Empire, the great political powers along the Silk Road became economically and culturally separated. Accompanying the crystallization of regional states was the decline of nomad power, partly due to the devastation of the Black Death and partly due to the encroachment of sedentary civilizations equipped with gunpowder.


          Ironically, as a footnote, the effect of gunpowder and early modernity on Europe was the integration of territorial states and increasing mercantilism. Whereas along the Silk Road, it was quite the opposite: failure to maintain the level of integration of the Mongol Empire and decline in trade, partly due to European maritime trade. The Silk Road stopped serving as a shipping route for silk around 1400.


          


          Legacy


          The Mongol Empire was the largest contiguous empire in human history. The 13th and 14th century, when the empire came to power, is often called the "Age of the Mongols". The Mongol armies during that time were extremely well organized. The death toll (by battle, massacre, flooding, and famine) of the Mongol wars of conquest is placed at about 40 million according to some sources.


          Many ancient sources described Genghis Khan's conquests as wholesale destruction on an unprecedented scale in their certain geographical regions, and therefore probably causing great changes in the demographics of Asia. For example, over much of Central Asia speakers of Iranian languages were replaced by speakers of Turkic languages. The eastern part of the Islamic world experienced the terrifying holocaust of the Mongol invasion, which turned northern and eastern Iran into a desert. Between 1220 and 1260, the total population of Persia may have dropped from 2,500,000 to 250,000 as a result of mass extermination and famine.


          Non-military achievements of the Mongol Empire include the introduction of a writing system, based on the Uyghur script, that is still used in Inner Mongolia. The Empire unified all the tribes of Mongolia, which made possible the emergence of a Mongol nation and culture. Modern Mongolians are generally proud of the empire and the sense of identity that it gave to them.


          Some of the long-term consequences of the Mongol Empire include:


          
            	The Yuan Dynasty (the part of Mongol Empire in China) is traditionally given credit for reuniting China and expanding its frontiers. The use of paper money reached its peak under the Mongol emperors in China, however, later administration's wrong policy caused hyperinflation.


            	The language Chagatai, widely spoken among a group of Turks, is named after a son of Genghis Khan. It was once widely spoken, and had a literature, but eventually became extinct in Russia.


            	Moscow rose to prominence during the Mongol-Tatar yoke, some time after Russian rulers were accorded the status of tax collectors for Mongols (which meant that the Mongols themselves would rarely visit the lands that they owned). The Russian ruler Ivan III overthrew the Mongols completely to form the Russian Tsardom, after the Great stand on the Ugra river proved the Mongols vulnerable, and led to the independence of the Grand Duke of Moscow.


            	Europes knowledge of the known world was immensely expanded by the information brought back by ambassadors and merchants. When Columbus sailed in 1492, his missions were to reach Cathay, the land of the Genghis Khan.


            	Some research studies indicate that the Black Death, which devastated Europe in the late 1340s, may have reached from China to Europe along the trade routes of the Mongol Empire. In 1347, the Genoese possession of Caffa, a great trade emporium on the Crimean peninsula, came under siege by an army of Mongol warriors under the command of Janibeg. After a protracted siege during which the Mongol army was reportedly withering from the disease, they decided to use the infected corpses as a biological weapon. The corpses were catapulted over the city walls, infecting the inhabitants. The Genoese traders fled, transferring the plague via their ships into the south of Europe, whence it rapidly spread. The total number of deaths worldwide from the pandemic is estimated at 75 million people, there were an estimated 20 million deaths in Europe alone. It is estimated that between one-quarter and two-thirds of the of Europe's population died from the outbreak of the plague between 1348 and 1350.


            	Among the Western accounts, R. J. Rummel estimated that 30 million people were killed under the rule of the Mongol Empire. The population of China fell by half in fifty years of Mongol rule. Before the Mongol invasion, Chinese dynasties reportedly had approximately 120 million inhabitants; after the conquest was completed in 1279, the 1300 census reported roughly 60 million people. David Nicole states in The Mongol Warlords, "terror and mass extermination of anyone opposing them was a well tested Mongol tactic." About half of the Russian population died during the invasion. Historians estimate that up to half of Hungary's two million population at that time were victims of the Mongol invasion.
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          One of the more successful tactics employed by the Mongols was to wipe out urban populations that had refused to surrender. In the invasion of Kievan Rus', almost all major cities were destroyed. If they chose to submit, the people were spared and treated as slaves, which meant most of them would be driven to die quickly by hard work, with the exception that war prisoners became part of their army to aid in future conquests. In addition to intimidation tactics, the rapid expansion of the Empire was facilitated by military hardiness (especially during bitterly cold winters), military skill, meritocracy, and discipline. Subutai, in particular among the Mongol Commanders, viewed winter as the best time for war  while less hardy people hid from the elements, the Mongols were able to use frozen lakes and rivers as highways for their horsemen, a strategy he used with great effect in Russia.


          The Mongol Empire had a lasting impact, unifying large regions, some of which (such as eastern and western Russia and the western parts of China) remain unified today, albeit under different rulership. The Mongols themselves were assimilated into local populations after the fall of the empire, and many of these descendants adopted local religions  for example, the eastern Khanates largely adopted Buddhism, and the western Khanates adopted Islam, largely under Sufi influence. The last Khan who was the ruler of South Asia, Bahadur Shah Zafar was deposed by the British after the collapse of the 1857 uprising and exiled to Rangoon where he lies buried. His sons were killed by the British in Humayun's tomb, the burial place of their ancestor in Delhi.


          The influence of the Mongol Empire may prove to be even more direct  Zerjal et al [2003] identify a Y-chromosomal lineage present in about 8% of the men in a large region of Asia (or about 0.5% of the men in the world). The paper suggests that the pattern of variation within the lineage is consistent with a hypothesis that it originated in Mongolia about 1,000 years ago. Such a spread would be too rapid to have occurred by diffusion, and must therefore be the result of selection. The authors propose that the lineage is carried by likely male line descendants of Genghis Khan, and that it has spread through social selection.
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          In addition to the Khanates and other descendants, the Mughal royal family of South Asia are also descended from Genghis Khan: Babur's mother was a descendant  whereas his father was directly descended from Timur (Tamerlane). At the time of Genghis Khan's death in 1227, the empire was divided among his four sons, with his third son as the supreme Khan, and by the 1350s, the khanates were in a state of fracture and had lost the order brought to them by Genghis Khan. Eventually the separate khanates drifted away from each other, becoming the Il-Khans Dynasty based in Iran, the Chagatai Khanate in Central Asia, the Yuan Dynasty in China, and what would become the Golden Horde in present day Russia.
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              	Capital

              (and largest city)

              	Ulan Bator

            


            
              	Official languages

              	Mongolian
            


            
              	Demonym

              	Mongolian

            


            
              	Government

              	Parliamentary republic
            


            
              	-

              	President

              	Nambaryn Enkhbayar
            


            
              	-

              	Prime Minister

              	Sanjaagiin Bayar
            


            
              	Formation
            


            
              	-

              	National Foundation Day

              	1206
            


            
              	-

              	Bogd Khanate of Mongolia

              	December 29, 1911
            


            
              	-

              	Mongolian People's Republic

              	November 24, 1924
            


            
              	-

              	Democratic Mongolia

              	February 12, 1992
            


            
              	Area
            


            
              	-

              	Total

              	1,564,116km( 19th)

              603,909 sqmi
            


            
              	-

              	Water(%)

              	0.6
            


            
              	Population
            


            
              	-

              	July 2007estimate

              	2,951,786( 139th)
            


            
              	-

              	2000census

              	2,407,500
            


            
              	-

              	Density

              	1.7/km( 238th)

              4.4/sqmi
            


            
              	GDP( PPP)

              	2007estimate
            


            
              	-

              	Total

              	$8.448 billion( 143th)
            


            
              	-

              	Per capita

              	$2,900( 130th)
            


            
              	Gini(2002)

              	32.8(medium)
            


            
              	HDI(2007)

              	▲ 0.700(medium)( 114th)
            


            
              	Currency

              	Tgrg ( MNT)
            


            
              	Time zone

              	( UTC+7 to +8)
            


            
              	Internet TLD

              	.mn
            


            
              	Calling code

              	+976
            

          


          Mongolia (pronounced /mɒŋˈɡoʊliə/; Mongolian: Монгол улс, [image: ] ) is a landlocked country in East- Central Asia. It borders Russia to the north and China to the south. Ulan Bator, the capital and largest city, is home to about 38% of the population. Mongolia's political system is a parliamentary republic.


          At 1,564,116 square kilometres, Mongolia is the nineteenth largest, and the most sparsely populated independent country in the world with a population of around 2.9 million people. It is also the world's second-largest landlocked country after Kazakhstan. The country contains very little arable land, as much of its area is covered by arid and unproductive steppes, with mountains to the north and west and the Gobi Desert to the south. Approximately thirty percent of the country's 2.9 million people are nomadic or semi-nomadic. The predominant religion in Mongolia is Tibetan Buddhism, and the majority of the state's citizens are of the Mongol ethnicity, though Kazakhs, Tuvans, and other minorities also live in the country, especially in the west.


          


          History
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          Early history


          Mongolia since prehistoric times has been inhabited by nomads who, from time to time, formed great confederations that rose to prominence. The first of these, the Xiongnu, were brought together to form a confederation by Modu Shanyu Mete Khan in 209 BC. Soon they emerged as the greatest threat of the Qin Dynasty forcing the latter to construct the Great Wall of China, itself being guarded by up to almost 300,000 soldiers during marshal's Meng Tian tenure, as a mean of defense against the destructive Xiongnu raids. After the decline of the Xiongnu, the Rouran, a close relative of the Mongols, came to power before being defeated by the Gktrks, who then dominated Mongolia for centuries. During the seventh and eighth centuries, they were succeeded by Uyghurs and then by the Khitans and Jurchens. By the tenth century, the country was divided into numerous tribes linked through transient alliances and involved in the old patterns of internal strife.


          


          Mongol Empire
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          In the chaos of the late twelfth century, a chieftain named Temjin finally succeeded in uniting the Mongol tribes between Manchuria and the Altai Mountains. In 1206, he took the title Genghis Khan, and waged a series of military campaigns - renowned for their brutality and ferocity till today - sweeping through much of Asia, and forming the Mongol Empire, the largest contiguous land empire in world history. Under his successors it stretched from present-day Poland in the west to Korea in the east, and from Siberia in the north to the Gulf of Oman and Vietnam in the south, covering some 33,000,000 km (12,741,000 sq mi), (22% of Earth's total land area) and having a population of over 100 million people.
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          After Genghis Khan's death, the empire had been subdivided into four kingdoms or Khanates which eventually split-up after Mngke's death in 1259. One of the khanates, the "Great Khanate", consisting of the Mongol homeland and China, became the Yuan Dynasty under Kublai Khan, grandson of Genghis Khan. He set up his capital in present day Beijing but after more than a century of power, the Yuan was replaced by the Ming Dynasty in 1368, with the Mongol court fleeing to the north. As the Ming armies pursued the Mongols into their homeland, they successfully sacked and destroyed the Mongol capital Karakorum among other cities, wiping out the cultural progress that was achieved during the imperial period and thus throwing Mongolia back to anarchy.


          


          Post-Imperial period
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          The next centuries were marked by violent power struggles between various factions, notably the Genghisids and the non-Genghisid Oirads and numerous Chinese invasions (like the five expeditions led by the Yongle Emperor). In the early 15th century, the Oirads under Esen Tayisi gained the upper hand, and even raided China in 1449 in a conflict over Esen's right to pay tribute, capturing the Chinese emperor in the process. However, Esen was murdered in 1454, and the Genghisids recovered. In the mid-16th century, Altan Khan of the Tmed, a grandson of Batumngke - but no legitimate Khan himself - became powerful. He founded Hohhot in 1557 and his meeting with the Dalai Lama in 1578 sparked the second introduction of Tibetan Buddhism to Mongolia. Abtai Khan of the Khalkha converted to buddhism in 1585 and founded the Erdene Zuu monastery in 1586. His grandson Zanabazar became the first Jebtsundamba Khutughtu in 1640.
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          The last Mongol Khan was Ligden Khan in the early 17th century. He got into conflicts with the Manchu over the looting of Chinese cities, and managed to alienate most Mongol tribes. He died in 1634 on his way to Tibet, in an attempt to evade the Manchu and destroy the Yellow Church. By 1636, most Inner Mongolian tribes had submitted to the Manchu. The Khalkha eventually submitted to the Qing in 1691, thus bringing all but the west of today's Mongolia under Beijing's rule. After several wars, the Dzungars were virtually annihilated in 1757. Until 1911, the Manchu maintained control of Mongolia with a series of alliances and intermarriages, as well as military and economic measures. Ambans, Manchu "high officials", were installed in Khree, Uliastai, and Khovd, and the country was subdivided into ever more feudal and ecclesiastical fiefdoms. Over the course of the 19th century, the feudal lords attached more importance to representation and less importance to the responsibilities towards their subjects. In addition the usurous practices of the Chinese traders, along with the collection of imperial taxes in silver instead of animals, resulted in poverty becoming rampant.


          


          Independence
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          With the fall of the Qing Dynasty, Mongolia declared independence in 1911. The new country's territory was approximately that of the former Outer Mongolia. To no avail the 49 hoshuns of Inner Mongolia as well as the Mongolians of the Alashan and Qinghai regions expressed their willingness to join the nascent state. In 1919, after the October Revolution in Russia, Chinese troops led by Xu Shuzheng occupied the capital but their dominance was short-lived. The notorious Russian adventurer "Bloody" Baron Ungern who had fought with the " Whites" against the Red Army in Siberia, led his troops into Mongolia, triumphing over Chinese in Niislel Khree. He ruled briefly, under the blessing of religious leader Bogd Khan before he was captured and executed by the Red Army assisted by Mongolian units led by Damdin Skhbaatar. These events led to abolition of the feudal system and ensured the country's political alignment with Bolshevik Russia.


          


          Mongolian People's Republic
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          In 1924, after the death of the religious leader and king Bogd Khan, a Mongolian People's Republic was proclaimed with support from the Soviets.


          In 1928, Khorloogiin Choibalsan rose to power. He instituted collectivisation of livestock, the destruction of Buddhist monasteries and the Mongolia's enemies of the people persecution resulting in the murder of monks and other people. The Stalinist purges beginning in 1937, affected the Republic as it left more than 30,000 people dead. Japanese imperialism became even more alarming after the invasion of neighboring Manchuria in 1931. During the Soviet-Japanese Border War of 1939, the USSR successfully defended Mongolia against Japanese expansionism. In August 1945 Mongolian forces also took part in the Soviet offensive in Inner Mongolia . The Soviet threat of seizing parts of Inner Mongolia induced the Republic of China to recognize Outer Mongolia's independence, provided that a referendum was held. The referendum took place on October 20, 1945, with (according to official numbers) 100% of the electorate voting for independence. After the establishment of the People's Republic of China, both countries recognized each other again on October 6, 1949.


          In January 26, 1952, Yumjaagiin Tsedenbal took power. In 1956 and again in 1962, Choibalsan's personality cult was condemned. Mongolia continued to align itself closely with the Soviet Union, especially after the Sino-Soviet split of the late 1950s. While Tsedenbal was visiting Moscow in August 1984, his severe illness prompted the parliament to announce his retirement and replace him with Jambyn Batmnkh.


          


          Democracy


          The introduction of perestroika and glasnost in the USSR by Mikhail Gorbachev strongly influenced Mongolian politics leading to the peaceful Democratic Revolution of 1990. This, in turn, allowed the country to begin engaging in economic and diplomatic relations with the Western world. The nation finished its transition from a communist state to a multi-party capitalist democracy with the ratification of a new constitution in 1992.


          


          Government and politics
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          Mongolia is a parliamentary republic. The parliament is elected by the people and in turn elects the government. The president is elected directly. Mongolia's constitution guarantees full freedom of expression, religion, and others. Mongolia has a number of political parties, the biggest ones being the Mongolian People's Revolutionary Party (MPRP) and the Democratic Party (DP).


          The MPRP formed the government of the country from 1921 to 1996 (until 1990 in a one-party system) and from 2000 to 2004. From 2004 to 2006, it was part of a coalition with the DP and two other parties, and since 2006 it has been the dominant party in two other coalitions. Both changes of government after 2004 were initiated by the MPRP. The DP was the dominant force in the ruling coalition between 1996 and 2000, and also an approximately equal partner with the MPRP in the 2004-2006 coalition. The next parliamentary elections are set for June 2008.


          


          President
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          Mongolia's president has a symbolic role, but can block the parliament's decisions, who can then overrule the veto by a 2/3 majority. Mongolia's Constitution provides three requirements for taking office as President: the individual must be a native-born Mongolian, be at least 45 years of age, and have resided in Mongolia for five years prior to taking office. The current President is Nambaryn Enkhbayar.


          


          The State Great Khural


          Mongolia uses a unicameral parliamentary system in which the president has a symbolic role and the government chosen by the legislature exercises executive power. The legislative arm, the State Great Khural, has one chamber with 76 seats and is chaired by the speaker of the house. It elects its members every four years by general elections. The State Great Khural is powerful in the Mongolian government with the president being largely symbolic and the prime minister being confirmed from the parliament.


          


          Prime Minister and the Cabinet


          The Prime Minister of Mongolia is elected by the State Great Khural. The current prime minister is Sanjaagiin Bayar, who was elected by sixty-seven votes to two on November 22, 2007. The deputy prime minister is Miyeegombyn Enkhbold (since December 5, 2007). There are ministers of each department (finance, defense, labor, agriculture, etc.) and those offices constitute the prime minister's cabinet.


          The cabinet is nominated by the prime minister in consultation with the president and confirmed by the State Great Khural.


          


          Foreign relations and military


          Mongolia maintains positive relations and has diplomatic missions with many countries such as the United States, Russia, North and South Korea, Japan, and the People's Republic of China. The government has focused a great deal on encouraging foreign investments and trade. Mongolia supported the 2003 invasion of Iraq, and has sent several successive contingents of 103 to 180 troops each to Iraq. Smaller contingents were also sent to Afghanistan. 200 Mongolian troops are serving in Sierra Leone on a UN mandate to protect the UN's special court set up there. From 2005 to 2006, about 40 troops were deployed with the Belgian and Luxembourgish contingent in Kosovo. On November 21, 2005, George W. Bush became the first-ever sitting U.S. President to visit Mongolia. In 2004, under the Bulgarian chairmanship, The Organisation for Security and Cooperation in Europe (OSCE), invited Mongolia as its newest Asian Partner.


          Mongolia has embassies in Almaty, Ankara, Bangkok, Berlin, Beijing, Brussels, Budapest, Cairo, Warsaw, Washington, D.C., Vienna, Vientiane, Havana, Delhi, London, Moscow, Ottawa, Paris, Prague, Pyongyang, Seoul, Sofia, Tokyo, Hanoi, and Singapore, a consulate in Irkutsk and Ulan-Ude, and a diplomatic mission to the United Nations in New York City and to the European Union in Geneva.


          


          Geography and climate
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          At 1,564,116km (603,909mi), Mongolia is the world's nineteenth-largest country (after Iran). It is significantly larger than the next-largest country, Peru.


          The geography of Mongolia is varied with the Gobi desert to the south and with cold and mountainous regions to the north and west. Mongolia consists of relatively flat steppes. The highest point in Mongolia is the Khiten Peak in the Tavan bogd massif in the far west at 4,374m (14,350 ft). The basin of the lake Uvs Nuur, shared with Tuva Republic in Russia, is a natural World Heritage Site.


          Most of the country is hot in the summer and extremely cold in the winter, with January averages dropping as low as -30C (-22F). The country is also subject to occasional harsh climatic conditions known as zud. Ulan Bator has the lowest average temperature of any national capital in the world. Mongolia is high, cold, and windy. It has an extreme continental climate with long, cold winters and short summers, during which most of its annual precipitation falls. The country averages 257 cloudless days a year, and it is usually at the centre of a region of high atmospheric pressure. Precipitation is highest in the north (average of 20 to 35 centimeters per year) and lowest in the south, which receives 10 to 20 centimeters annually. The extreme south is the Gobi, some regions of which receive no precipitation at all in most years.


          The name "Gobi" is a Mongol term for a desert steppe, which usually refers to a category of arid rangeland with insufficient vegetation to support marmots but with enough to support camels. Mongols distinguish Gobi from desert proper, although the distinction is not always apparent to outsiders unfamiliar with the Mongolian landscape. Gobi rangelands are fragile and are easily destroyed by overgrazing, which results in expansion of the true desert, a stony waste where not even Bactrian camels can survive.


          


          Aimags and sums
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          Mongolia is divided into 21 aimags ( provinces), which are in turn divided into 315 sums ( districts). The capital Ulan Bator is administrated separately as a khot ( municipality) with provincial status. The aimags are:


          
            
              	
                
                  	Arkhangai


                  	Bayan-lgii


                  	Bayankhongor


                  	Bulgan


                  	Darkhan-Uul


                  	Dornod


                  	Dornogovi


                  	Dundgovi


                  	Govi-Altai


                  	Govismber


                  	Khentii

                

              

              	

              	
                
                  	Khovd


                  	Khvsgl


                  	mngovi


                  	Orkhon


                  	vrkhangai


                  	Selenge


                  	Skhbaatar


                  	Tv


                  	Uvs


                  	Zavkhan

                

              

              	
                



                


              
            

          


          


          Economy
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          Mongolia's economy is centered on agriculture and mining. Mongolia has rich mineral resources, and copper, coal, molybdenum, tin, tungsten, and gold account for a large part of industrial production.


          There are currently over 30,000 independent businesses in Mongolia, chiefly centered around the capital city. The majority of the population outside urban areas participate in subsistence herding; livestock typically consists of sheep, goats, cattle, horses, and Bactrian camels. Agricultural crops include wheat, barley, potato, vegetables, tomato, watermelon, sea-buckthorn and fodder crops. GDP per capita in 2006 was $2,100. Although GDP has risen steadily since 2002 at the rate of 7.5% in an official 2006 estimate, the state is still working to overcome a sizable trade deficit. A massive ($11 billion) foreign debt to Russia was settled by the Mongolian government in 2004 with a $250 million payment. Despite growth, the proportion of the population below the poverty line is estimated to be 35.6% in 1998, 36.1% in 2002-2003, 32.2% in 2006, and both the unemployment rate and inflation rate are relatively high at 3.2% and 6.0%, respectively (in 2006)


          The Mongolian Stock Exchange, established in 1991 in Ulan Bator, is the world's smallest stock exchange by market capitalisation.


          


          Industrial sector


          Industry currently accounts for 21.4% of GDP, approximately equal to the weight of the agriculture sector (20.4%). These industries include construction materials, mining (coal, copper, molybdenum, fluorspar, tin, tungsten, and gold), oil, food and beverages, processing of animal products, and cashmere and natural fibre manufacturing. The industrial production growth rate is estimated to be 4.1% in 2002. Mining is continuing to rise as a major industry of Mongolia as evidenced by number of Chinese, Russian and Canadian firms opening and starting mining business in Mongolia. Domestic food production, especially packaged food production has been increasingly coming up with speed with investments from foreign companies.


          


          Science and technology


          Some technology companies from nearby countries, such as South Korea and the People's Republic of China, have started to open offices in Mongolia. Those companies have tended to focus on software development rather than hardware production. A number of telecommunications companies and internet service providers have been established resulting in greater competition in the internet and phone market, especially in cell phones.


          


          Service sector
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          After the transition shocks of the early 1990s, Mongolian domestic production has picked up again. According to the CIA World Factbook, in 2003, the service sector accounted for 58% of the GDP, with 29% of the labor force of 1.488 million involved.


          Foreign investment from other countries (including China, Japan, South Korea, Germany and Russia) has helped to add more paved roads. The most important is a 1000 km north-south road leading from the Russian border at Skhbaatar to the Chinese border at Zamyn-d. There are several air transport companies in Mongolia, including MIAT, Aero Mongolia, and Eznis Airways.


          Petroleum products are mainly (80%) imported from Russia, which makes Mongolia vulnerable to supply side shocks. This is one strong example of the influence of Mongolia's neighbors on its economy.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mongolia"
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              Khwarezmid Empire (1190-1220)
            


            
              	
                
                  
                    	Date

                    	1218 - 1221
                  


                  
                    	Location

                    	Central Asia
                  


                  
                    	Result

                    	Complete Mongol victory
                  


                  
                    	Territorial

                    changes

                    	Khwarezmia added to the Mongol Empire
                  

                

              
            


            
              	Belligerents
            


            
              	Mongol Empire

              	Khwarezmia
            


            
              	Commanders
            


            
              	Genghis Khan,

              Jochi,

              Chaghatai,

              godei,

              Tolui,

              Subutai,

              Jebe,

              Jelme,

              Mukali,

              Khubilai,

              Kasar,

              Boorchu,

              Sorkin-shara

              	Ala ad-Din Muhammad,

              Jalal Al-Din,

              Inalchuq (executed)
            


            
              	Strength
            


            
              	100,000-200,000

              mounted archers, with powerful siege engines

              	400,000 men, however not organized into armies, only city garrisons and very low draft rate left the majority unmobilized.
            


            
              	Casualties and losses
            


            
              	10,000 killed

              	150,000 killed,

              2.5-4 million civilians
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          The Mongol invasion of Khwarezmia lasted from 1219 to 1221. It marked the beginning of the Mongol Conquest of the Islamic States, and it also expanded the Mongol invasions, which would ultimately culminate in the conquest of virtually the entire known world, save for Western Europe, Fennoscandia, the Byzantine Empire, Arabia, Africa, Indian subcontinent, Japan and parts of Southeast Asia.


          Ironically, it was not originally the intention of the Mongol Khanate to invade the Khwarezmid Empire. Indeed, Genghis Khan had originally sent the ruler of the Khwarezmid Empire, Ala ad-Din Muhammad , a message greeting him as his equal: "you rule the rising sun and I the setting sun." The Mongols' original unification of all "people in felt tents", unifying the nomadic tribes in Mongolia and then the Turcomens and other nomadic peoples, had come with relatively little bloodshed, and almost no material loss. Even his invasions of China, to that point, had involved no more bloodshed than previous nomadic invasions had caused.


          It would be the invasion and utter destruction and complete devastation of the Khwarezmid Empire which would earn the Mongols the name for bloodthirsty ferocity that would mark the remainder of their campaigns. In this brief war, lasting less than two years, not only was a huge empire destroyed utterly, but Genghis Khan introduced the world to tactics that would not be seen again until the Germans used them so well in World War II - indirect attack, and complete and utter terror and slaughter of populations wholesale as weapons of war.


          


          Origins of the conflict


          After the defeat of the Kara-Khitais, Genghis Khan's Mongol Empire had a border with the Khwarezmid Empire, governed by Shah Ala ad-Din Muhammad. The Shah had only recently taken some of the territory under his control, and he was also busy with a dispute with the caliph in Baghdad. The Shah had refused to make the obligatory homage to the Caliph as titular leader of Islam, and demanded recognition as Sultan of his Empire, without any of the usual bribes, or pretend homage. This alone had created him problems along his southern border. It was at this junction the Mongol Empire, expanding incredibly, made contact. It is possible that Genghis Khan's long term goal was to take advantage of the internal instability of the Shah's empire. However, in the short term, it is clear that Genghis Khan saw the potential advantage in Khwarezmia as a commercial partner and started a correspondence with the shah in 1218 in order to establish trade between their empires. Mongol history is adamant that the Great Khan at that time had no intention of invading the Khwarezmid Empire, and was only interested in trade and even a potential alliance. (It must be noted that Genghis Khan eventually abrogated every allegiance he ever made, but in the short term, he probably did not intend to invade the Khwarezmid Empire when he did)


          The shah was very suspicious of Genghis' want for a trade agreement and messages from the shah's ambassador at Zhongdu in China describing the exaggerated savagery of the Mongols when they assaulted the city during their war with the Jin Dynasty. Of further interest is that the caliph of Baghdad, An-Nasir, had attempted to instigate a war between the Mongols and the Shah some years before the Mongol invasion actually occurred. This attempt at an alliance with Genghis was done because of a dispute between Nasir and the Shah, but the Khan had no interest in alliance with any ruler who claimed ultimate authority, titular or not, and which marked the Caliphate for an extinction which would come from Genghis' grandson, Hulegu. At the time, this attempt by the Caliph involved the Shah's ongoing dispute with wanting to be named sultan of Khwarezm, something that Nasir had no wish to do, as the Shah refused to acknowledge his authority, however illusory such authority was. However, it is known that Genghis rejected the notion of war as he was engaged in war with the Jin Dynasty and was gaining much wealth from trading with the Khwarezmid Empire.


          Genghis then sent a 500-man caravan of Muslims to officially establish trade ties with Khwarezmia. However Inalchuq, the governor of the Khwarezmian city of Otrar, had the members of the caravan that came from Mongolia arrested, claiming that the caravan was a conspiracy against Khwarezmia. It seems unlikely, however, that any members of the trade delegation were spies. Nor does it seem likely that Genghis was trying to provoke a conflict with the Khwarezmid Empire, considering he was still dealing with the Jin in northeastern China.


          Genghis Khan then sent a second group of three ambassadors (one Muslim and two Mongols) to meet the shah himself and demand the caravan at Otrar be set free and the governor be handed over for punishment. The shah had both of the Mongols shaved and had the Muslim beheaded before sending them back to Genghis Khan. Muhammad also ordered the personnel of the caravan to be executed. This was seen as a grave affront to the Khan himself, who considered ambassadors "as sacred and inviolable." This led Genghis Khan to attack the Khwarezmian Dynasty. The Mongols crossed the Tien Shan mountains, coming into the Shah's empire in 1219.


          


          Initial Invasion of Khwarezmia


          After compiling information from many intelligence sources, primarily from spies along the Silk Road, Genghis Khan carefully prepared his army, which was organized differently from Genghis' earlier campaigns. (see " Mongol military tactics and organization" for overall coverage). The changes had come in adding supporting units to his dreaded cavalry, both heavy and light. While still relying on the traditional advantages of his mobile nomadic cavalry, Genghis incorporated many aspects of warfare from China, particularly in siege warfare. His baggage train included such siege equipment as battering rams, gunpowder, trebuchets, and enormous siege bows capable of throwing 20-foot arrows into siege works. Also, the Mongol intelligence network was formidable. The Mongols never invaded an opponent whose military and economic will and ability to resist had not been thoroughly and completely scouted. For instance, Subutai and Batu Khan spent a year scouting central Europe, before destroying the armies of Hungary and Poland in two separate battles, two days apart.


          The size of Genghis' army is often in dispute, ranging from a small army of 90,000 soldiers to a larger estimate of 250,000 soldiers, and Genghis brought along his most able generals to aide him, the dreaded "dogs of war". Genghis also brought a large body of foreigners with him, primarily of Chinese origin. These foreigners were siege experts, bridge-building experts, doctors and a variety of speciality soldiers.
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          But it is vital to note at this juncture that it was in this invasion that the Khan first demonstrated the concept of indirect attack, that would so mark his career, and even that of his sons and grandsons. The Khan divided his armies, and literally sent one force solely to find and execute the Shah - so that a ruler of an Empire as large as the Mongols, with an army which was larger, was literally forced to run for his life in his own country, as various Mongol armies decimated his forces piecemeal, and began the utter devastation of the country which would so terribly mark their other conquests in history.


          The Shah's army, numbered roughly 400,000, was split among the various major cities. This was done because of two reasons. Firstly, the Shah was fearful of his army being in one large unit. He did not want the army to be under a single command structure, one that could possibly be turned against him. Secondly, the Shah's reports from China seemed to indicate that the Mongols were not experts in siege warfare and experienced problems attempting to take fortified positions. This proved to be a disastrous decision on the Shah's part as the campaign unfolded.


          Tired and exhausted from the journey, the Mongols still won their first victories against the Khwarezmian army. A Mongol army, under Jochi, with 25,000 to 30,000 men, attacked the Shah's army in southern Khwarezmia and prevented the much larger Shah army from forcing them into the mountains. The primary Mongol army, headed personally by the Khan, quickly sieged the town of Otrar, reaching the city in the fall of 1219. For five months Genghis sieged the city before he managed to storm the main part of the city, by entering a sally port gate that was not secured.


          Another month went by before the citadel at Otrar was taken. Inalchuq held out until the end, even climbing to the top of the citadel in the last moments of the siege, throwing down tiles at the oncoming Mongols. Genghis killed many of the inhabitants, enslaving the rest, and executed Inalchuq by pouring molten gold through his throat, as retribution for the death of Genghis' caravan.
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          Sieges of Bukhara, Samarkand, and Urgench


          Genghis had sent one of his generals, Jebe, far to the south, at the head of a small army, intending to cut off any retreat by the Shah to the southern half of his kingdom. Further, Genghis and Tolui, at the head of an army of roughly 50,000 men, skirted past Samarkand and went westwards, intending to siege the western city of Bukhara first. To do this, they traversed the seemingly impassable Kyzl Kum desert by hopping through the various oases, guided most of the way by captured nomads. The Mongols would arrive at the gates of Bukhara almost entirely unnoticed. Many military tacticians regard this surprise entrance to Bukhara one of the most successful surprise attacks in warfare.


          Bukhara was not heavily fortified, with a moat and a single wall, plus the typical citadel that every Khwarezmi town had. The garrison at Bukhara was made up of Turkish soldiers and led by Turkish generals. They attempted to break out on the third day of the siege, but the break out force, comprising as many as 20,000 men, were annihilated in open battle. The city leaders opened the gates to Bukhara, though a unit of Turkish defenders held the city's citadel for another twelve days. Survivors from the citadel were executed, artisans and craftsmen were sent back to Mongolia, young men who had not fought were drafted into the Mongolian army and the rest of the population was sent into slavery. This was to be Genghis' typical treatment of captured cities throughout the rest of the campaign. As the Mongol soldiers looted the city, a fire broke out, razing the majority of the city to the ground. Genghis Khan had the people assemble in the main mosque of the town, where he declared that he was the flail of God, sent to punish them for their sins before ordering their execution.


          After the fall of Bukhara, Genghis headed west, towards the Khwarezmi capital of Samarkand and arrived at the city in March 1220. Samarkand was significantly more fortified and there were as many as 100,000 men defending the city. As Genghis began besieging the city, his sons Chaghatai and gedei joined him after finishing off the reduction of Otrar and the joint Mongol forces launched an assault on the city. Using prisoners as body shields, the Mongols attacked. On the third day of fighting, the Samarkand garrison launched a counterattack. Feigning retreat, Genghis reportedly drew out a garrison force of 50,000 outside the fortifications of Samarkand and slaughtered them in open combat. Muhammad attempted to relieve the city twice, but was driven back. On the fifth day, all but an approximate 2,000 soldiers surrendered. The remaining soldiers, die-hard supporters of the Shah, held out in the citadel. After the fortress fell, Genghis reneged on his surrender terms and executed every soldier that had taken arms against him at Samarkand. The people of Samarkand were asked to evacuate the city and assembled in a plain outside the city, where they were killed and pyramids of severed heads raised as the symbol of Mongol victory.


          Around the fall of Samarkand, Genghis Khan charged Subutai and Jebe, two of the Khan's top generals, with hunting down the Shah, who had fled westwards to escape the Mongols. The Shah fled with some of his diehard soldiers and his son, Jalal Al-Din, towards the shores of the Caspian Sea, where he was taken to a small island out in the sea. It was there that the Shah died. Most scholars attribute his death to pneumonia, but others cite the sudden shock of the loss of his empire and his power. This was in December 1220. Meanwhile, the wealthy trading city of Urgench was still in the hands of Khwarezmian forces. Previously, the Shah's mother had ruled there, but she fled and was captured when she learned her son had fled to the Caspian Sea. She was imprisoned and sent back to Mongolia. One of Muhammad's generals, a man by the name of Khumar Tegin, had declared himself Sultan of Urgench. Jochi, who had been on campaign in the north since the invasion, approached the city from that direction, whereas Genghis, gedei, and Chaghatai attacked Urgench from the south.


          The siege and assault on Urgench proved to be the hardest battle in the entire course of the invasion. The city was built along the river Amu Darya in a marshy delta area. The soft ground did not lend itself to siege warfare, and there was a lack of large stones for the catapults. The Mongols assaulted regardless, and after the defenders put up a stout defense, fighting block for block, the city fell. Mongolian casualties were higher than normal, due to the difficult city fighting that did not lend well to Mongolian tactics. The taking of Urgench was further complicated by Genghis' eldest son, Jochi, who had been promised the city as his prize. It must be noted that there had always been tension between Jochi and his father. It was this battle, that brought that tension to a point it would mean permanent estrangement between the two. Jochi's mother was the same as his three brothers, Genghis's "official" sons. Genghis Khan's teen bride, and apparent lifelong love, was Borte - only her sons would command as sons of the Khan, not the illegitimate sons conceived by the Khan's 500 or so other "wives and consorts." But Jochi had been conceived in controversy. Borte was captured in the early days of the Khan's rise, and held prisoner while she was raped. Jochi was born nine months later, and while Genghis Khan chose to acknowledge him as his oldest son, (primarily due to his love for Borte, whom he would have had to reject if he rejected her child) tension always existed over Jochi's true parentage. Ultimately, the single quarrel would destroy the unity of the Mongol Empire. But the tension was present as Jochi engaged in negotiations with the defenders, trying to get them to surrender so that as little of the city as possible was undamaged. This angered Chaghatai, and Genghis headed off this sibling fight by appointing gedei the commander of the sieging forces and Urgench fell. But the removal of Jochi from command, and the sack of a city he considered promised his, enraged him, estranged him from his brothers, and is credited with being essentially the final straw for a man who saw his younger brothers being promoted over him, despite his own considerable military skills. As usual, the artisans were sent back to Mongolia, the young women and children were given to the Mongol soldiers as slaves, and the rest of the population was massacred. The Persian scholar Juvayni states that 50,000 Mongol soldiers were given the task of executing twenty-four Urgench citizens each, which would mean that 1.2 million people were killed. While this is almost certainly exaggeration, the sacking of Urgench is considered one of the bloodiest massacres in human history.


          Next was the city of Gurjang, south of the Aral Sea, where upon its surrender the Mongols broke the dams and flooded the city, then proceeding to execute the survivors.


          


          The Khorasan Campaign


          As the Mongols battered their way into Urgench, Genghis dispatched his youngest son Tolui, at the head of an army, into the western Khwarezmid province of Khorasan. Khurasan had already felt the strength of Mongol arms. Earlier in the war, the generals Jebe and Subatai had travelled through the province while hunting down the fleeing Shah. However, the region was far from subjugated, many major cities remained free of Mongol rule, and the region was rife with rebellion against the few Mongol forces present in the region after the rumors of Jalal Al-Din gathering an army to fight against the Mongols. Tolui's army consisted of somewhere around 50,000 men, which was composed of a core of Mongol soldiers (some estimates place it at 7,000), supplemented by a large body of foreign soldiers, such as Turks and previously conquered peoples in China and Mongolia. The army also included "3,000 machines flinging heavy incendiary arrows, 300 catapults, 700 mongonels to discharge pots filled with naphtha, 4,000 storming-ladders, and 2,500 sacks of earth for filling up moats." Among the first cities to fall was Termez then Balkh. The major city to fall to Tolui's army was the city of Merv. Juvayni wrote of Merv: "In extent of territory it excelled among the lands of Khorasan, and the bird of peace and security flew over its confines. The number of its chief men rivaled the drops of April rain, and its earth contended with the heavens."


          The garrison at Merv was only about 12,000 men, and the city was inundated with refugees from eastern Khwarezmid. For six days, Tolui besieged the city, and on the seventh day, he assaulted the city. However, the garrison beat back the assault and launched their own counter-attack against the Mongols. The garrison force was similarly forced back into the city. The next day, the city's governor surrendered the city on Tolui's promise that the lives of the citizens would be spared. As soon as the city was handed over, however, Tolui reneged on his promise and slaughtered almost every person who surrendered, in a massacre possibly on a greater scale than that at Urgench. After finishing off Merv, Tolui headed westwards, attacking the cities of Nishapur and Herat. Nishapur fell after only three days, here, Tokuchar, a son-in-law of Ghengis was killed in battle and Tolui put every living thing in city, including the cats and dogs, to the sword with Tokuchars widow presiding over the slaughter.. After Nishapur's fall, Herat surrendered without a fight and was spared. Bamian in the Hindukush was another scene of carnage, here stiff resistance resulted in the death of a grandson of Ghengis. Next were the cities of Toos and Mashad. By spring 1221, the province of Khurasan was under complete Mongol rule. Leaving garrison forces behind him, Tolui headed back east to rejoin his father.


          


          The Final Campaign and Aftermath


          After the Mongol campaign in Khurasan, the majority of the Shah's army was broken. Jalal Al-Din, who took power after his father's death, began assembling the remnants of the Khwarezmid army in the south, in the area of Afghanistan. Genghis had dispatched forces to hunt down the gathering army under Jalal Al-Din, and the two sides met in the spring of 1221 at the town of Parwan. The engagement was a humiliating defeat for the Mongol forces. Enraged, Genghis headed south himself, and defeated Jalal Al-Din on the Indus River. Jalal Al-Din, defeated, fled to India. Genghis spent some time on the southern shore of the Indus searching for the new Shah, but failed to find him. The Khan returned northwards, content to leave the Shah in India.


          After the remaining centers of resistance were destroyed, Genghis returned to Mongolia, leaving Mongolian garrison troops behind. The destruction and absorption of the Khwarezmid Empire would prove to be a sign of things to come for the Islamic world, as well as Eastern Europe. The new territory proved to be an important stepping stone for Mongol armies under the reign of Genghis' son gedei to invade Kievan Rus' and Poland, and future campaigns brought Mongol arms to Austria, the Baltic Sea and Germany. For the Islamic world, the destruction of Khwarezmid left Iraq, Turkey and Syria wide open. All three were eventually subjugated by future Khans.


          The war with Khwarezmid also brought up the important question of succession. Genghis was not young when the war began, and he had four sons, all of whom were fierce warriors and each with their own loyal followers. Such sibling rivalry almost came to a head during the siege of Urgench, and Genghis was forced to rely on his third son, gedei, to finish the battle. Following the destruction of Urgench, Genghis officially selected gedei to be successor, as well as establishing that future Khans would come from direct descendants of previous rulers. Despite this establishment, the four sons would eventually come to blows, and those blows showed the instability of the Khanate that Genghis had created.


          Jochi never forgave his father, and essentially withdrew from further Mongol wars, into the north, where he refused to come to his father when he was ordered to. Indeed, at the time of his death, the Khan was contemplating a march on his rebellious son. The bitterness that came from this transmitted to his sons, and especially grandsons, Batu and Berke Khan, (of the Golden Horde) who would conquer Kiev Rus, and the Russian States, brought open warfare to the empire, and its fall. When the Mamluks of Egypt managed to inflict one of history's more significant defeats on the Mongols at the Battle of Ain Jalut in 1260, Hulegu Khan, one of Genghis Khan's grandsons by his son Tolui, who had sacked Bagdad in 1258, was unable to avenge that defeat when Berke Khan, his cousin, (who had converted to Islam) attacked him in the Transcaucus to aid the cause of Islam, and Mongol battled Mongol for the first time. The seeds of that battle began in the war with Khwarezmid when their fathers struggled for supremacy.
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                  	Cynictidae Cope, 1882


                  	Herpestoidei Winge, 1895


                  	Mongotidae Pocock, 1919


                  	Rhinogalidae Gray, 1869


                  	Suricatidae Cope, 1882


                  	Suricatinae Thomas, 1882

                

              
            

          


          A mongoose (plural mongooses or, rarely, mongeese, though the word has no etymological connection to the goose) is a member of the family Herpestidae, a family of small cat-like carnivores. The word mongoose is derived from the Marathi word mangus.


          


          Description


          Mongooses live in Asia, Africa, and southern Europe, as well as some Caribbean islands, where they are introduced species. There are more than thirty species, ranging from one to four feet in length. Some species of mongooses lead predominantly solitary lives, seeking out food only for themselves, while others travel in groups, sharing food among the members of the group. Mongooses mostly feed on insects, crabs, earthworms, lizards, snakes, chickens, and rodents. However, they also eat eggs and carrion. Some species, such as the Indian Mongoose, are popularly used to fight and kill venomous snakes, even king cobras. They are able to do this because of their agility and cunning, and their thick coat, but typically avoid the cobra and have no particular affinity for consuming its meat.


          Some species of mongoose are fairly intelligent and can be taught simple tricks, which has led to a number of them being domesticated, often kept as pets to control vermin. However, they can be more destructive than desired: when imported into the West Indies to kill rats and snakes, they destroyed most of the small, ground-based fauna. For this reason, it is illegal to import most species of mongoose into the United States, Australia and other countries. Mongooses were introduced to Hawaii in 1883, and have had a significant impact on native species.


          The mongoose emits a high pitched noise, commonly known as giggling, when it mates. The giggling is also a form of courtship when this animal is choosing a mate.


          


          Anatomy


          Mongooses have long faces and bodies, small rounded ears, short legs, and long tapering tails. Most are brindled or grizzled; few have strongly marked coats. They have non-retractile claws that are used primarily for digging. Mongooses, much like goats, have narrow, ovular pupils. Most species have a large anal scent gland, used for scent marking of territories, and signalling reproductive status. The dental formula of mongooses is similar to that of viverrids:


          
            
              	3.1.3-4.1-2
            


            
              	3.1.3-4.1-2
            

          


          Mongooses also have receptors for acetylcholine that, like the receptors in snakes, are shaped so that it is impossible for snake neurotoxin venom to attach to them. Research is being done to determine if similar mechanisms protect the mongoose from snake hemotoxic venoms.


          


          Ecology


          


          Behavioural ecology


          The Egyptian Mongoose (Herpestes ichneumon) is sometimes held as an example of a solitary mongoose, though it has been observed to work in groups also.


          The Meerkat or Suricate (Suricata suricatta) lives in troops of 20 to 30 consisting of an alpha male and female, usually together with their siblings and offspring, in open country in Southern Africa (Angola, Namibia, Botswana, South Africa). The Meerkat is a small, diurnal mammal foraging for invertebrates in open country. Its behaviour and small size (it weighs less than one kilogram) makes it very vulnerable to larger carnivores and birds of prey. However, the Meerkat has been known to eat small birds that migrate through Southern Africa. To protect the foraging troops from predators, one Meerkat serves as a sentinel  climbing to an exposed vantage point and scanning the surroundings for danger. If the sentinel detects a predator it gives a loud alarm call to warn the troop and indicate if the threat comes from the air or the ground. If from the air, the meerkats rush as fast as they can to the nearest hole. If from the ground, the troop flees but not quite so fast as meerkats are more able to evade terrestrial predators than airborne raptors.


          


          Relationship with humans


          Mongooses are a common spectacle for road-side shows in India. Snake-charmers typically keep mongooses for mock fights with snakes. In Okinawa, there is a tourist attraction where a mongoose and a type of local venomous snake, the habu (one of various Trimeresurus species) are placed in a closed perimeter and allowed to fight, while spectators watch. However, due to pressure from animal rights activists, the spectacle is less common today.


          In ancient Egypt according to the Greek historian Diodorus Siculus (1.35 & 1.87), native mongooses (Herpestes ichneumon) were venerated for their ability to handle venomous snakes and for their occasional diet of crocodile eggs.


          


          Pop culture


          The Rudyard Kipling fictional story Rikki-Tikki-Tavi features a pet mongoose that saves its human family from a deadly cobra. The story was later made into several films.


          Colombian-born Singer-songwriter Shakira named her 2003 world tour the Tour of the Mongoose because "the mongoose is basically one of the few animals who can defeat the most venomous snakes with just one bite. And that's why I decided to name my tour that way, because I think that if we all have a little mongoose inside that can defeat the hatred and the resentment and the prejudice of everyday, we can probably win the battle."


          


          Taxonomy and classification
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          The mongooses belong to one of four families of terrestrial cat-like mammals descended from the viverravines, which were civet/ genet-like mammals. The mongoose family is a close evolutionary relation of the family Viverridae and mongooses are sometimes classified as members of this family; however, mongooses have characteristic and distinguishing morphological and behavioural features though they do have the same basic dental formula as the viverrids.


          In contrast to the arboreal, nocturnal viverrids, mongooses are more commonly terrestrial and many are active during the day. Most are solitary like the Egyptian Mongoose but a few, for example the Meerkat, have well-developed social systems.


          Less diverse than the viverrids, the 30 species and 11 genera of African and Asian mongooses include the Cape Gray Mongoose, the Egyptian Mongoose and the Meerkat or Suricate.


          


          Classification


          
            	
              FAMILY HERPESTIDAE

              
                	Genus Atilax

                  
                    	Marsh Mongoose, Atilax paludinosus

                  

                


                	Genus Bdeogale

                  
                    	Bushy-tailed Mongoose, Bdeogale crassicauda


                    	Jackson's Mongoose, Bdeogale jacksoni


                    	Black-footed Mongoose, Bdeogale nigripes

                  

                


                	Genus Crossarchus

                  
                    	Alexander's Kusimanse, Crossarchus alexandri


                    	Angolan Kusimanse, Crossarchus ansorgei


                    	Common Kusimanse, Crossarchus obscurus


                    	Flat-headed Kusimanse, Crossarchus platycephalus

                  

                


                	Genus Cynictis

                  
                    	Yellow Mongoose, Cynictis penicillata

                  

                


                	Genus Dologale

                  
                    	Pousargues' Mongoose, Dologale dybowskii

                  

                


                	Genus Galerella

                  
                    	Angolan Slender Mongoose, Galerella flavescens


                    	Cape Grey Mongoose, Galerella pulverulenta


                    	Slender Mongoose, Galerella sanguinea

                  

                


                	Genus Helogale

                  
                    	Ethiopian Dwarf Mongoose, Helogale hirtula


                    	Common Dwarf Mongoose, Helogale parvula

                  

                


                	Genus Herpestes

                  
                    	Short-tailed Mongoose, Herpestes brachyurus


                    	Indian Gray Mongoose, Herpestes edwardsii


                    	Indian Brown Mongoose, Herpestes fuscus


                    	Egyptian Mongoose, Herpestes ichneumon


                    	Small Asian Mongoose, Herpestes javanicus


                    	Long-nosed Mongoose, Herpestes naso


                    	Collared Mongoose, Herpestes semitorquatus


                    	Ruddy Mongoose, Herpestes smithii


                    	Crab-eating Mongoose, Herpestes urva


                    	Striped-necked Mongoose, Herpestes vitticollis

                  

                


                	Genus Ichneumia

                  
                    	White-tailed Mongoose, Ichneumia albicauda

                  

                


                	Genus Liberiictus

                  
                    	Liberian Mongoose, Liberiictis kuhni

                  

                


                	Genus Mungos

                  
                    	Gambian Mongoose, Mungos gambianus


                    	Banded Mongoose, Mungos mungo

                  

                


                	Genus Mungotictis

                  
                    	Narrow-striped Mongoose, Mungotictis decemlineata

                  

                


                	Genus Paracynictis

                  
                    	Selous' Mongoose, Paracynictis selousi

                  

                


                	Genus Rhynchogale

                  
                    	Meller's Mongoose, Rhynchogale melleri

                  

                


                	Genus Suricata

                  
                    	Meerkat, Suricata suricatta
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          A monk ( Greek: ό, monachos), derived from Greek monos (alone), in modern parlance also referred to as a monastic, is a person who practices religious asceticism, the conditioning of mind and body in favour of the spirit, and does so living either alone or with any number of like-minded people, whilst always maintaining some degree of physical separation from those not sharing the same purpose. The concept is ancient and can be seen in many religions and in philosophy.


          In the Greek language the term can apply to men or women; but in modern English it is in use only for men, while nun is used for female monastics.


          Although the term monachos-monk is of Christian origin, in the English language it tends to be used analogously or loosely also for ascetics from other religious or philosophical backgrounds.


          The term monk is generic. In some religious or philosophical traditions it therefore may be considered interchangeable with other generic terms such as ascetic. However, being generic, it is not interchangeable with terms that denote particular kinds of monk, such as cenobite, hermit, anchorite, hesychast, solitary.


          


          Etymology


          A monk (Old English munuc < Latin monachus < Ancient Greek ό - monachos, "single, solitary" < ό (monos) "alone") is a general term for a person who leads the "monastic life" in a "monastery".


          Nowadays it is often wrongly assumed that it signifies a monk living in community, who is merely one kind of monk, namely a cenobite.


          From early Church times there has been a lively discussion of the meaning of the term monk (derived from Greek: monos, alone), namely whether it denotes someone living alone/away from the rest of society, or someone celibate/focused on God alone. The Western rule giver Benedict of Nursia understood it as meaning the latter, namely a celibate dedicated to God. This is evident from the fact that his list of the four kinds of monks includes hermits.


          The four kinds of monks identified by Benedict of Nursia in chapter 1 of his Rule for Monks as well as in the Rule of the Master are the following:


          
            	The cenobites live in community in a monastery, serve God under a religious rule and do so under the leadership of an abbot (or in the case of a community of women, an abbess). Benedict points out in ch. 1.13 that they are the "strong kind", which by logic of the context must mean the larger number rather than the better kind.


            	The hermits and anchorites have thorough experience as cenobites in a monastery. "They have built up their strength and go from the battle line in the ranks of their brothers to the single combat of the desert; self-reliant now, without the support of another, they are ready with God's help to grapple single-handed with the vices of body and mind". Benedict himself twice lived for prolonged periods as a hermit, which may account for the comparative length of the characteristics of their life in this list.


            	The sarabaites, censured by Benedict as the most detestable kind of monks, are pretenders that have no cenobitic experience, follow no rule and have no superior.


            	The gyrovagues, censured by Benedict as worse than loubski, are wandering monks without stability in a particular monastery.

          


          In the English language, but not in German and French, a distinction is made between monks and friars, the latter being members of mendicant orders.


          


          Monastery


          
            	Main article: Monastery

          


          A monastery is the dwelling of one or more monks.


          The term monastery is already used by the Jewish philosopher Philo (c. 20 BC - 50 AD, resident in Alexandria, Egypt) in his description of the life of the Therapeutae and Therapeutides, people with common religious aspirations who then were dwelling on a low-lying hill above the Mareotic Lake near Alexandria in houses at a distance of each other that safeguarded both solitude and security (cf. On the Contemplative Life ch. III, in the Loeb Classical Library edition see 25).


          
            In each house there is a consecrated room which is called a sanctuary or closet (monastērion), and closeted (monoumenoi) in this they are initiated into the mysteries of the sanctified life. They take nothing into it, either drink or food or any other of the things necessary for the needs of the body, but laws and oracles delivered through the mouth of prophets, and hymns and anything else which fosters and perfects knowledge and piety. They keep the memory of God alive and never forget it  Twice every day they pray, at dawn and at eventide  The interval between early morning and evening is spent entirely in spiritual exercise. They read the holy scriptures and seek wisdom from their ancestral philosophy  For six days they seek wisdom by themselves in solitude in the closets (monastēriois) mentioned above  But every seventh day they meet together as for a general assembly  (in a) common sanctuary  (Philo, On The Contemplative Life, ch. III).

          


          


          Christian monks


          


          History of Christian monasticism


          Monasticism drew its origin from the examples of the Prophet Elias and John the Baptist who both lived alone in the desert, the desert having been regarded throughout Old Testament times as a place of spiritual renewal and return to God, whether for the benefit of the individual and as a representative of the community. At the beginning of his public ministry Jesus of Nazareth subjected himself for forty days to physical and spiritual testing in the desert; and the Gospels record other times in which he retired for periods of solitary prayer. In the early church, individuals would live ascetic lives, though usually on the outskirts of civilization. Communities of virgins are also mentioned by early church authors, but again these communities were either located in towns, or near the edges of them.


          The first famous Christian known to adopt the life in a desert was St. Anthony the Great (251-356), sometime in the latter part of the 3rd century. He lived alone as an anchorite in the Egyptian desert until he attracted a circle of followers, after which he retired further into the desert to escape the adulation of men. In the beginning, St. Anthony had an experienced ascetic who gave him advice, but he also lived near the town. St. Anthony was the first to go out into the desert for the sole purpose of pursuing God in solitude. As the idea of devoting one's entire life to God grew, more and more monks joined him, even in the far desert. Under St. Anthony's system, they each lived in isolation. Later, loose-knit communities began to be formed, coming together only on Sundays and major feast days for Holy Communion. These are referred to as sketes, named after the location in Egypt where this system began. The concept of monks all living together under one roof and under the rule of a single abbot is attributed to St. Pachomios (c. 292-348), who lived in the beginning of the 4th century, and is referred to as coenobitic monasticism. At this same time, St. Pachomios' sister became the first abbess of a monastery of women ( convent). Christian monasticism spread throughout the Eastern Roman Empire. At its height it was not uncommon for coenobitic monasteries to house upwards of 30,000 monks.


          As Christianity grew and diversified, so did the style of monasticism. In the East, monastic norms came to be regularized through the writings of St. Basil the Great (c. 330-379) and St. Theodore the Studite (c. 758-c. 826), coalescing more or less into the form in which it is still found today. In the West, there was initially some distrust of monasticism, due to fears of extremism previously observed in certain heretical groups, most notably Gnosticism. Largely through the writings of St. John Cassian (c. 360433) monasticism came to be accepted in the West as well. St. Benedict of Nursia (c. 480547) set forth the very first monastic rule in the west. In the beginning, Western monasticism followed much the same pattern as its Eastern forebears, but over time the traditions diversified.


          


          Monasticism in Eastern Christianity


          In the Eastern Orthodox, Oriental Orthodox and Eastern Catholic Churches, monasticism holds a very special and important place. Far more common than in the Roman Catholic Church, the spiritual health of the Orthodox Church can be measured by the quality of its monks and nuns. Orthodox monastics separate themselves from the world in order to pray unceasingly for the world. They do not, in general, have as their primary purpose the running of social services, as is common in Western Christianity, but instead are concerned with attaining theosis, or union with God. However, care for the poor and needy has always been an obligation of monasticism, so Orthodox monasteries are not normally "cloistered" like some contemplative Western houses are, though the level of contact will vary from community to community. Orthodox hermits, on the other hand, have little or no contact with the outside world.


          Orthodox monasticism does not have religious orders as are found in the West, nor do they have Rules in the same sense as the Rule of St. Benedict. Rather, Eastern monastics study and draw inspiration from the writings of the Desert Fathers as well as other Church Fathers; probably the most influential of which are the Greater Asketikon and Lesser Asketikon of St. Basil the Great and the Philokalia, which was compiled by St. Nikodemos of the Holy Mountain and St. Makarios of Corinth. Hesychasm is of primary importance in the ascetical theology of the Orthodox Church.


          Most communities are self-supporting, and the monastics daily life is usually divided into three parts: (a) communal worship in the catholicon (the monastery's main church); (b) hard manual labour; and (c) private prayer, spiritual study, and rest when necessary. Meals are usually taken in common in a sizable dining hall known as a trapeza (refectory), at elongated refectory tables. Food is usually simple and is eaten in silence while one of the brethren reads aloud from the spiritual writings of the Holy Fathers. The monastic lifestyle takes a great deal of serious commitment and hard work, it forces the person to overcome their own flaws and weaknesses; those newcomers with romantic notions about this sort of lifestyle usually do not last more than a few days. Within the coenobitic community, all monks conform to a common way of living based on the traditions of that particular monastery. In struggling to attain this conformity, the monastic comes to realize his own shortcomings and is guided by his spiritual father in how to deal honestly with them. Attaining this level of self-discipline is perhaps the most difficult and painful accomplishment any human being can make; but the end goal, to become like an angel on earth (an "earthly angel and a heavenly man", as the church hymns put it), is the reason monastics are held in such high esteem. For this same reason, Bishops are almost always chosen from the ranks of monks.


          Eastern monasticism is found in three distinct forms: anchoritic (a solitary living in isolation), coenobitic (a community living and worshiping together under the direct rule of an abbot or abbess), and the "middle way" between the two, known as the skete (a community of individuals living separately but in close proximity to one another, who come together only on Sundays and feast days, working and praying the rest of the time in solitude, but under the direction of an elder). One normally enters a coenobitic community first, and only after testing and spiritual growth would one go on to the skete or, for the most advanced, become a solitary anchorite. However, one is not necessarily expected to join a skete or become a solitary; most monastics remain in the cenobuim the whole of their lives. The form of monastic life an individual embraces is considered to be his vocation; that is to say, it is dependent upon the will of God, and is revealed by grace.


          In general, Orthodox monastics have little or no contact with the outside world, including their own families. The purpose of the monastic life is union with God, the means is through leaving the world (i.e., the life of the passions). After tonsure, Orthodox monks and nuns are never permitted to cut their hair. The hair of the head and the beard remain uncut as a symbol of the vows they have taken, reminiscent of the Nazarites from the Old Testament. The Tonsure of monks is the token of a consecrated life, and symbolizes the cutting off of their self-will.


          


          Degrees of Christian Orthodox monasticism
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          The process of becoming a monk is intentionally slow, as the vows taken are considered to entail a life-long commitment to God, and are not to be entered into lightly. In Orthodox monasticism after completing the novitiate, there are three ranks of monasticism. There is only one monastic habit in the Eastern Church (with certain slight regional variations), and it is the same for both monks and nuns. Each successive grade is given a portion of the habit, the full habit being worn only by those in the highest grade, known for that reason as the "Great Schema", or "Great Habit". One is free to enter any monastery of one's choice; but after being accepted by the abbot (or abbess) and making vows, one may not move from place to place without the blessing of one's ecclesiastical superior.


          The various profession rites are normally performed by the Abbot, but if the abbot has not been ordained a priest, or if the monastic community is a convent, a hieromonk will perform the service. The abbot or hieromonk who performs a tonsure must be of at least the rank he is tonsuring into. In other words, only a hieromonk who has been tonsured into the Great Schema may himself tonsure a Schemamonk. A bishop, however, may tonsure into any rank, regardless of his own.


          Novice (Slavonic: Poslushnik), lit. "one under obedience"Those wishing to join a monastery begin their lives as novices. After coming to the monastery and living as a guest for not less than three days, the abbot or abbess may bless the candidate to become a novice. There is no formal ceremony for the clothing of a novice, he or she simply receives permission to wear the clothing of a novice. In the Eastern monastic tradition, novices may or may not dress in the black inner cassock (Greek: Anterion, Eisorasson; Slavonic: Podriasnik) and wear the soft monastic hat (Greek: Skoufos, Slavonic: Skufia), depending on the tradition of the local community, and in accordance to the abbots directives. The inner-cassock and the skoufos are the first part of the Orthodox monastic "habit. In some communities, the novice also wears the leather belt. He is also given a prayer rope and instructed in the use of the Jesus Prayer. If a novice chooses to leave during the period of the novitiate, no penalty is incurred. He may also be asked to leave at any time if his behaviour does not conform to the monastic life, or if the superior discerns that he is not called to monasticism. When the abbot or abbess deems the novice ready, he is asked if he wishes to join the monastery. Some, out of humility, will choose to remain novices all their lives. Every stage of the monastic life must be entered into voluntarily.


          Rassaphore, (Slavonic: Ryassophore), lit. "Robe-bearer"If the novice continues on to become a monk, he is clothed in the first degree of monasticism at a formal service known as the Tonsure. Although there are no formal vows made at this point, the candidate is normally required to affirm his commitment to persevere in the monastic life. The abbot will then perform the tonsure, cutting a small amount of hair from four spots on the head, forming a cross. He is then given the outer cassock (Greek: Rasson, Exorasson, or Mandorrason; Slavonic: Riassa)an outer robe with wide sleeves, something like the cowl used in the West, but without a hoodfrom which the name of Rassaphore is derived. He is also given a brimless hat with a veil, known as a klobuk, and a leather belt is fastened around his waist. His habit is usually black, signifying that he is now dead to the world, and he receives a new name. Although the Rassaphore does not make formal vows, he is still morally obligated to continue in the monastic estate for the rest of his life. Some will remain Rassaphores permanently without going on to the higher degrees.


          Stavrophore, (Slavonic: Krestonosets), lit. "Cross-bearer"The next level for Eastern monastics takes place some years after the first tonsure when the abbot feels the monk has reached an appropriate level of discipline, dedication, and humility. This degree is also known as the Little Schema, and is considered to be a "betrothal" to the Great Schema. At this stage, the monk makes formal vows of stability, chastity, obedience and poverty. Then he is tonsured and clothed in the habit, which in addition to that worn by the Rassaphore, includes the paramandyas (Slavonic: paraman), a piece of square cloth worn on the back, embroidered with the instruments of the Passion, and connected by ties to a wooden cross worn over the heart. The paramandyas represents the yoke of Christ. Because of this addition he is now called Stavrophore, or Cross-bearer. He is also given a wooden hand cross (or "profession cross"), which he should keep in his icon corner, and a beeswax candle, symbolic of monastic vigilance the sacrificing of himself for God. He will be buried holding the cross, and the candle will be burned at his funeral. In the Slavic practice, the Stavrophore also wears the monastic mantle. The rasson (outer robe) worn by the Stavrophore is more ample than that worn by the Rassaphore. The abbot increases the Stavrophore monks prayer rule, allows a more strict personal ascetic practice, and gives the monk more responsibility.


          Great Schema (Greek: Megaloschemos, Slavonic: Skhimnik)Monks whose abbot feels they have reached a high level of spiritual excellence reach the final stage, called the Great Schema. The tonsure of a Schemamonk follows the same format as the Stavrophore, and he makes the same vows and is tonsured in the same manner. But in addition to all the garments worn by the Stavrophore, he is given the Analavos (Slavonic: Analav) which is the article of monastic vesture emblematic of the Great Schema. For this reason, the analavos itself is sometimes called the "Great Schema" (see picture above). The analavos comes down in the front and the back, somewhat like the scapular in Western monasticism, although the two garments are probably not related. It is often intricately embroidered with the instruments of the Passion and the Trisagion (the angelic hymn). The Greek form does not have a hood, the Slavic form has a hood and lappets on the shoulders, so that the garment forms a large cross covering the monk's shoulders, chest, and back. Another piece added is the Polystavrion or "Many Crosses", which consists of a cord with a number of small crosses plaited into it. The polystavrion forms a yoke around the monk and serves to hold the analavos in place, and reminds the monastic that he is bound to Christ and that his arms are no longer fit for worldly activities, but that he must labor only for the Kingdom of Heaven. Among the Greeks, the mantle is added at this stage. The paramandyas of the Megaloschemos is larger than that of the Stavrophore, and if he wears the klobuk, it is of a distinctive thimble shape, called a koukoulion, the veil of which is usually embroidered with crosses. In some monastic traditions the Great Schema is only given to monks and nuns on their death bed, while in others they may be elevated after as little as 25 years of service.


          Eastern Orthodox monks are addressed as "Father" even if they are not priests; but when conversing among themselves, monks will often address one another as "Brother." Novices are always referred to as "Brother." Among the Greeks, old monks are often called Gheronda, or "Elder", out of respect for their dedication. In the Slavic tradition, the title of Elder (Slavonic: Starets) is normally reserved for those who are of an advanced spiritual life, and who serve a guides to others.


          For the Orthodox, Mother is the correct term for nuns who have been tonsured Stavrophore or higher. Novices and Rassophores are addressed as "Sister". Nuns live identical ascetic lives to their male counterparts and are therefore also called monachai (the feminine plural of monachos), and their community is likewise called a monastery.


          Many (but not all) Orthodox seminaries are attached to monasteries, combining academic preparation for ordination with participation in the community's life of prayer, and hopefully benefiting from the example and wise counsel of the monks. Bishops are required by the sacred canons of the Orthodox Church to be chosen from among the monastic clergy. It should be noted that the requirement is specifically that they be monastics, not simply celibate (see clerical celibacy). Monks who have been ordained to the priesthood are called hieromonks (priest-monks); monks who have been ordained to the diaconate are called hierodeacons (deacon-monks). A Schemamonk who is a priest is called a Hieroschemamonk. Most monks are not ordained; a community will normally only present as many candidates for ordination to the bishop as the liturgical needs of the community require.


          


          Monasticism in Western Christianity
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          Roman Catholic monks in the Middle Ages


          The religious vows taken in the West were first developed by St. Benedict of Nursia who wrote the very first monastic rule. These vows were three in number: obedience, conversion of life, and stability. Among later Western religious orders, these developed into the solemn vows of obedience, poverty, and chastity.


          To become a monk, one had to first become an oblate or a novice. To become an oblate, one had to be given to the monastery by one's father. Then, if one was old enough, one could take his first vows and become a novice. After several years, if the abbot (head of the monastery) allowed, one could become a monk.


          The monks in the Middle Ages lived in a monastery, similar to a modern boarding school. Most monasteries were shaped like a cross so they would remember Jesus Christ, who died on a cross. The monastery had three vows: obedience, chastity, and poverty, which made up the evangelical counsels. Obedience meant that monks were willing to obey the Catholic Church, as represented by the abbot (head of the monastery), chastity meant that since they were willing to dedicate their lives to God, they sacrificed the love between men and women and would not marry; poverty meant they lived their lives of sharing, and shared all their possessions within the community and for the poor and would not hold back for themselves.


          Monks grew their own food and shared their work in the monastery. Some of the more qualified monks were set to more challenging tasks, while others did mundane work according to their abilities. The monks spent on average about seven hours a day on work, except for Sunday, which was the day of rest.


          Monks wore a plain brown or black cape and a cross on a chain around their neck; underneath, they wore a hair shirt to remind themselves of the suffering Christ had undergone for them. A man became a monk when he felt a call to God and when he wanted to dedicate his life in God's service for the poor and gain knowledge of God. There could be other reasons individuals felt called into the monastery, such as wanting to be educated, as the monasteries were some of the few places in the world where one was taught to read and write.
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          The monks called each other "brother" to symbolize their new brotherhood within their spiritual family. The monasteries usually had a strict timetable that they were required to adhere to. They grew their food for themselves and ate it in complete silence. The monks were not allowed to talk to each other anywhere, except in very special places. The monks even had a hospital for the sick.


          


          Anglican monks


          A small but hugely influential aspect of Anglicanism is its religious orders of monks. Shortly after the beginning of the revival of the Catholic Movement in the Church of England, there was felt to be a need for a restoration of the contemplative life. In the 1840s, Anglican priest John Henry Newman established a community of men at Littlemore near Oxford. From then on, there have been (re-)established many communities of monks, friars and other religious communities for men in the Anglican Communion. There are Anglican Benedictines, Franciscans, Cistercians, and in the Episcopal Church in the USA, Dominicans), as well as home grown orders such as the Society of Saint John the Evangelist, among many more in almost every Province of the Anglican Communion.


          Anglican religious life at one time boasted hundreds of orders and communities, and thousands of religious. An important aspect of Anglican religious life is that most communities of both men and women lived their lives consecrated to God under the vows of poverty, chastity and obedience (or in Benedictine communities, Stability, Conversion of Life, and Obedience) by practicing a mixed life of reciting the full eight services of the Breviary in choir, along with a daily Eucharist, plus service to the poor. The mixed life, combing aspects of the contemplative orders and the active orders remains to this day a hallmark of Anglican religious life.


          Anglican monks proceed through their religious life first by responding to an inner call to the particular life. Then after counseling with his parish priest, the seeker makes a visit to a monastery and tests his vocation. Usually he must spend some time with the community as an aspirant, then he becomes a postulant, then novice, then come first profession, and usually life vows.


          Some communities are contemplative, some active, but a distinguishing feature of the monastic life among Anglicans is that most practice the so-called "mixed life." They keep the full round of liturgical and private worship, but also usually have an active ministry of some sort in their immediate community. This activity could be anything from parish work to working with the homeless, retreats or any number of good causes.


          Since the 1960s, there has been a sharp falling off in the numbers of religious in many parts of the Anglican Communion. Many once large and international communities have been reduced to a single convent or monastery comprised of elderly men or women. In the last few decades of the 20th century, novices have for most communities been few and far between. Some orders and communities have already become extinct.


          There are however, still several thousand Anglican monks working today in approximately 200 communities around the world.


          The most surprising growth has been in the Melanesian countries of the Solomon Islands, Vanuatu and Papua New Guinea. The Melanesian Brotherhood, founded at Tabalia, Guadalcanal, in 1925 by Ini Kopuria, is now the largest Anglican Community in the world with over 450 brothers in the Solomon Islands, Vanuatu, Papua New Guinea, the Philippines and the United Kingdom. The Sisters of the Church, started by Mother Emily Ayckbown in England in 1870, has more sisters in the Solomons than all their other communities. The Community of the Sisters of Melanesia, started in 1980 by Sister Nesta Tiboe, is a growing community of women throughout the Solomon Islands. The Society of Saint Francis, founded as a union of various Franciscan orders in the 1920s, has experienced great growth in the Solomon Islands. Other communities of religious have been started by Anglicans in Papua New Guinea and in Vanuatu. Most Melanesian Anglican religious are in their early to mid 20s, making the average age 40 to 50 years younger than their brothers and sisters in other countries. This growth is especially surprising because celibacy was not traditionally regarded as a virtue in Melanesia.


          Another important development in Anglican monasticism are religious communities that allow both single and married people interested in the monastic lifestyle to become first order monks and nuns. An example of this is the Cistercian Order of the Holy Cross , an Order in full Anglican Communion with a traditional period of postulancy and noviceship for applicants in the Roman, Anglican or Orthodox faith traditions.
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          Although the European term "monk" is often applied to Buddhism, the situation of Buddhist asceticism is different.


          There is a trial period prior to ordination, to see if a candidate wishes to become a Buddhist monk. If he does, he remains in the monastery; otherwise, he is free to leave.


          In Theravada Buddhism, bhikkhu is the term for monk. Their disciplinary code is called the patimokkha, which is part of the larger Vinaya. They live lives of mendicancy, and go on a morning almsround ( Pali: pindapata) every day. The local people give food for the monks to eat, though the monks are not permitted to positively ask for anything. The monks live in wats (monasteries), and have an important function in traditional Asian society. Young boys can be ordained as samaneras. Both bhikkhus and samaneras eat only in the morning, and are not supposed to lead a luxurious life. Their rules forbid the use of money, although this rule is nowadays not kept by all monks. The monks are part of the Sangha, the third of the Triple Gem of Buddha, Dhamma, Sangha.


          


          In Mahayana Buddhism, the term 'Sangha' is in principle restricted to those who have achieved certain levels of understanding. They are therefore called 'community of the excellent ones' ( Tibetan: mchog kyi tshogs); however, these in turn need not be monks (i.e., hold such vows).


          Several Mahayana orders accept female practitioners as monks, instead of using the normal title of "nun", and they are considered equal to male ascetics in all respects.


          In Vajrayana Buddhism, monkhood is part of the system of 'vows of individual liberation'; these vows are taken in order to develop one's own personal ethical discipline. The monks and nuns form the (ordinary) sangha. As for the Vajrayana vows of individual liberation, there are four steps: A lay person may take the 5 vows called 'approaching virtue' (in Tibetan 'genyen' <dge snyan>). The next step is to enter the monastic way of life (Tib. rabjung) which includes wearing monk's or nun's robes. After that, one can become a 'novice' (Pali samanera, Tib. getshl); the last and final step is to take all vows of the 'fully ordained monk' (gelong). This term 'gelong' (Tib. <dge long>, in the female form gelongma) is the translation of Skt. bikshu (for women bikshuni) which is the equivalent of the Pali term bhikkhuni; bhikkhu is the word used in Theravada Buddhism (Sri Lanka, Burma, Thailand).


          Chinese Buddhist monks have been traditionally linked with the practice of the Chinese martial arts or Kung fu, and monks are frequently important characters in martial arts films. This association is focused around the Shaolin Monastery. The Buddhist monk Bodhidharma, traditionally credited as the founder of Zen Buddhism in China, is also claimed to have introduced Kung fu to the country. This latter claim has however been a source of much controversy (see Bodhidharma, the martial arts, and the disputed India connection).


          In Thailand, it is common for boys to spend some time living as a monk in a monastery. Most stay for only a few years and then leave, but a number continue on in the ascetic life for the rest of their lives.


          


          Vaishnava monks


          Similar in appearance to Buddhist monks, monks from the International Society for Krishna Consciousness ( ISKCON), or Hare Krishnas as they are popularly known, are the best known Vaishnava monks outside India. They are a common sight in many places around the world. Their appearancesimple saffron dhoti, shaved head with sikha, Tulasi neckbeads and tilaka markingsand social customs ( sadhana) date back many thousands of years to the Vedic era with its varnasrama society. This social scheme includes both monastic and lay stages meant for various persons in various stages of life as per their characteristics ( guna) and work ( karma).


          ISKCON started as a predominantly monastic group but nowadays the majority of members live as lay persons. Many of them, however, spent some time as monks. New persons joining ISKCON as full-time members (living in its centers) first undergo a three-month Bhakta training, which includes learning the basics of brahmacari (monastic) life. After that they can decide if they prefer to continue as monks or as married Grihasthas.


          Brahmacari older than fifty years can become sannyasi. Sannyasa, a life of full dedication to spiritual pursuits, is the highest stage of life in the varnasrama society. It is permanent and one cannot give it up. A Sannyasi is given the title Swami. Older grihastha with grown-up children are traditionally expected to accept vanaprastha (celibate retired) life.


          The role of monastic orders in Indian and now also Western society has to some extent been adapted over the years in accordance with ever-changing social structures.


          Madhvaacharya ( Madhvacharya), the Dwaita philosopher, established ashta matha (Eight Monasteries). He appointed a monk (called swamiji or swamigalu in local parlance) for each matha or monastery who has the right to worship Lord Krishna by rotation. Each matha's swamiji gets a chance to worship after fourteen years. This ritual is called Paryaya.
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          A monkey is any member of two of the three groupings of simian primates. These three groupings are the New World monkeys, the Old World monkeys, and the apes. The New World monkeys are classified within the parvorder Platyrrhini, whereas the Old World monkeys (superfamily Cercopithecoidea) form part of the parvorder Catarrhini, which also includes the apes. Thus, scientifically speaking, monkeys do not form a "natural group", in that the Old World monkeys are actually more closely related to the apes than they are to the New World species. There are 264 known extant species of monkey. Because of their similarity to monkeys, apes such as chimpanzees and gibbons are often called monkeys in informal usage, though biologists don't consider them to be monkeys. Conversely, due to its size (up to 1 metre) the Mandrill is often thought to be an ape, but it is actually an Old World monkey. Also, a few monkey species have the word "ape" in their common name. Because they are not a single coherent group, monkeys do not have any particular traits that they all share and are not shared with the remaining group of simians, the apes.


          


          Characteristics
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          Monkeys range in size from the Pygmy Marmoset, at 14-16 cm (5-6 inch) long (plus tail) and 120-140 g (4-5 oz) in weight, to the male Mandrill, almost 1 metre (3 ft) long and weighing 35 kg (75 lb). Some are arboreal (living in trees), some live on the savannah; diets differ among the various species but may contain any of the following: fruit, leaves, seeds, nuts, flowers, insects, spiders, eggs and small animals.


          Some characteristics are shared among the groups; most New World monkeys have prehensile tails while Old World monkeys do not; some have trichromatic colour vision like that of humans, others are dichromats or monochromats. Although both the New and Old World monkeys, like the apes, have forward facing eyes, the faces of Old World and New World monkeys look very different though again, each group shares some features such as the types of noses, cheeks and rumps. In order to understand the monkeys, it is necessary to study the characteristics of the different groups individually.


          


          Name


          According to the Oxford English Dictionary, the word "monkey" may originate in a German version of the Big Virgina fable, published circa 1580. In this version of the fable, a character named Moneke is the son of Martin the Ape. The word Moneke may have been derived from the Italian monna, which means "a female ape". The name Moneke likely persisted over time due to the popularity of Reynard the Fox.


          A group of monkeys may be referred to as a mission or a tribe.


          


          Classification
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          The following lists shows where the various monkey families (bolded) are placed in the Primate classification. Note that the smallest grouping that contains them all is the Simiiformes, the simians, which also contains the apes. Calling apes "monkeys" is incorrect. Calling either a simian is correct.


          
            	ORDER PRIMATES

              
                	Suborder Strepsirrhini: non-tarsier prosimians


                	Suborder Haplorrhini: tarsiers, monkeys and apes

                  
                    	Infraorder Tarsiiformes

                      
                        	Family Tarsiidae: tarsiers

                      

                    


                    	Infraorder Simiiformes: simians

                      
                        	
                          Parvorder Platyrrhini: New World monkeys

                          
                            	Family Cebidae: marmosets, tamarins, capuchins and squirrel monkeys (56 species)


                            	Family Aotidae: night monkeys, owl monkeys, douroucoulis (8 species)


                            	Family Pitheciidae: titis, sakis and uakaris (41 species)


                            	Family Atelidae: howler, spider and woolly monkeys (24 species)

                          

                        


                        	Parvorder Catarrhini

                          
                            	
                              Superfamily Cercopithecoidea

                              
                                	Family Cercopithecidae: Old World monkeys (135 species)

                              

                            


                            	Superfamily Hominoidea: apes

                              
                                	Family Hylobatidae: gibbons ("lesser apes") (13 species)


                                	Family Hominidae: great apes including humans (7 species)

                              

                            

                          

                        

                      

                    

                  

                

              

            

          


          


          Monkeys in captivity


          


          As service animals for the disabled


          Some organizations, such as Helping Hands in Boston, Massachusetts, have been training capuchin monkeys to assist quadriplegics and other people with severe spinal cord injuries or mobility impairments. After being socialized in a human home as infants, the monkeys undergo extensive training before being placed with a quadriplegic. Around the house, the monkeys help out by doing tasks including microwaving food, washing the quadriplegic's face, and opening drink bottles.


          


          Monkeys in science


          


          In laboratories
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          Macaques, especially the Rhesus Macaque, and African green monkeys are widely used in animal testing facilities. This is primarily because of their relative ease of handling, their fast reproductive cycle (compared to apes) and their psychological and physical similarity to humans. In the United States, around 50,000 non-human primates, most of them monkeys, have been used in experiments every year since 1973; PDF(136 KiB) 10,000 monkeys were used in the European Union in 2004. Highly sociable animals, monkeys are kept in many different environments.


          The use of monkeys in laboratories is controversial. Many people claim that it is cruel and produces little information of value, and there have been many protests, vandalism to testing facilities, and threats to workers. Defenders of tests on monkeys claim that it has led to many important medical breakthroughs, and that the prevention of harm to humans should be a higher priority than the that imposed on monkeys. The topic has become a popular cause for animal rights groups.


          


          In space


          A number of countries have used monkeys as part of their space exploration programmes, including the United States and France. The first monkey in space was Gordo who flew in the US Jupiter AM-13 rocket in 1958.


          


          As food


          There are a lot of myths about Chinese habits which are mostly contrived, such as the stories about eating monkeys brains.


          Scientists from the University of Nottingham speculate that humans caught HIV after hunting and eating the infected chimps.


          Monkeys are forbidden to be eaten according to Islamic dietary laws.


          


          Monkeys in culture


          


          Literature
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          Sun Wukong (the "Monkey King"), a character who figures prominently in Chinese mythology, is the main protagonist in the classic comic Chinese novel Journey to the West.


          Monkeys are prevalent in numerous books, television programs, and movies. The television series Monkey, the literary characters Monsieur Eek and Curious George are all examples.


          However, pop culture often incorrectly labels apes, particularly chimpanzees, gibbons, and gorillas, as monkeys. Terry Pratchett makes use of the distinction in his Discworld novels, in which the Librarian of the Unseen University is an orangutan who gets very violent if referred to as a monkey.


          


          Religion


          Hanuman, a prominent divine entity in Hinduism, is a monkey-like humanoid. Quran, the holy book of Muslims mentions that people who broke the sabbath were turned into monkeys as a punishment.[Qur'an 2:65]


          


          Zodiac


          The Monkey is the ninth in the 12-year cycle of animals which appear in the Chinese zodiac related to the Chinese calendar. The next time that the monkey will appear as the zodiac sign will be in the year 2016.
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              	Conservation status
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Ornithischia

                  


                  
                    	Suborder:

                    	Marginocephalia

                  


                  
                    	Infraorder:

                    	Ceratopsia

                  


                  
                    	Family:

                    	Ceratopsidae

                  


                  
                    	Genus:

                    	Monoclonius

                    Cope, 1876
                  

                

              
            


            
              	Species
            


            
              	
                See text.

              
            

          


          Monoclonius (meaning "single stem"; referring to the teeth, which have a single root) Cope 1876 was a ceratopsian dinosaur from the Judith River Formation of Late Cretaceous Montana and Canada. It is often confused with Centrosaurus, a similar species of ceratopsian (some think the two may even be the same, of a different age or sex).


          


          History
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          Monoclonius was Edward Drinker Cope's third named ceratopsian (after Agathaumas and Polyonax) and the only one of the three that has any validity. The type specimen was found in the summer of 1876 in Montana, only about 100 miles from the site of the Battle of the Little Bighorn that June. Although it was not an articulated skeleton, Cope recovered most of the animal (only the feet were entirely missing), including skull material and the base part of a long nasal horn. Since the ceratopsians were still unknown, Cope was uncertain about much of the skull material, not recognizing the horn core as being such.


          After O. C. Marsh's description of Triceratops in 1889, Cope reexamined his Monoclonius specimen and realized what it and Agathaumas were. In the same paper that Cope examined M. crassus, he also named three more Monoclonius species. He described Monoclonius as having a large nasal horn and two smaller horns over the eyes and a large frill ( parietal) with broad openings.


          Later, John Bell Hatcher (one of Marsh's workers and therefore in the ' Yale Camp' of the Bone Wars), in continuing Marsh's monograph on the Ceratopsidae, derided Cope's collecting methods. Cope rarely identified specimens in the field with precise locations and often ended up describing composites, rather than single individuals. Hatcher reexamined the type specimen of M. crassus and the only skull remains that he could positively assign to this specimen was the left half of the parietal (dorsal part of the neck frill). He could not assign any of the several squamosals (side of the frill) in the collection to the type specimen and did not believe that Cope's orbital horn (catalogued under a different number) belonged to it.


          


          Centrosaurus intrudes


          In the years after Cope's 1889 paper, it appears that there was a tendency to describe everything from the Judith River beds as Monoclonius. The first dinosaur species described from Canada were ceratopsians in 1902 by Lawrence Lambe, including 3 new species of Monoclonius based on fragmentary skulls.


          In 1904, Lambe described Centrosaurus, based on a second specimen (a skull in better condition than the first) that he had attributed to Monoclonius dawsoni in 1902. With newer specimens collected by Charles H. Sternberg, it became clear that Centrosaurus was distinctly separate from Monoclonius, at least to Lambe. In a 1914 paper, Barnum Brown reviewed Monoclonius and Centrosaurus, dismissing most of Cope's species, leaving only M. crassus. Comparing Monoclonius to Centrosaurus, he determined that the M. crassus specimen had been that of an old animal and damaged by erosion and that the two were synonymous. In 1915, Lambe answered Brown in another paper (this is the review of Ceratopsia in which Lambe established three families), transferring M. dawsoni to Brachyceratops and M. sphenocerus to Styracosaurus. This left M. crassus, which he considered non-diagnostic, largely due to its damage and the lack of a nasal horn. Lambe ended the paper by attributing Brown's M. flexus to Centrosaurus apertus (the type species of Centrosaurus). The next round fell to Brown in a paper on Albertan centrosaurines, which, for the first time, analyzed a complete ceratopsian skeleton, which he named Monoclonius nasicornis (he contributed to the confusion even more by describing yet another species, M. cutleri).


          The matter bounced back and forth, over the next few years, until Richard Swann Lull published his "Revision of Ceratopsia", in 1933. Although, unlike the beautifully illustrated 1907 monograph, it has relatively few illustrations, it is known for the attempt to identify and locate all ceratopsian specimens then known. Lull described another specimen from Alberta (YPM 2015; Monoclonius (Centrosaurus) flexus) and decided that Centrosaurus was a junior synonym of Monoclonius, perhaps distinct enough to deserve subgeneric rank. (This specimen is exhibited at Yale's Peabody Museum in an unusual way: the left half shows the skeleton, but the right side is a reconstruction of the living animal.) Charles M. Sternberg, son of the above, in 1940 firmly established the existence of Monoclonius-type forms in Alberta (no further specimens have come from Montana since 1876) and showed that differences justified the separation of the two genera. Monoclonius-types are rarer and found in earlier horizons than Centrosaurus-types, seemingly indicating that the one is probably ancestral to the other.


          


          Classification


          Monoclonius belonged to the Centrosaurinae subfamily within the Ceratopsia (the name is Greek for "horned face"), a group of herbivorous dinosaurs with parrot-like beaks which thrived in North America and Asia during the Cretaceous Period. The Cretaceous ended roughly 65 million years ago, by which time all known Ceratopsians had become extinct.


          


          Species


          Type:


          
            	Monoclonius crassus Cope 1876 [AMNH 3998]

          


          Other Species:


          
            	M. albertensis (Lambe, 1913/Leahy, 1987); included with Styracosaurus albertensis.


            	M. apertus (Lambe, 1904/Kuhn, 1964); included with Centrosaurus apertus.


            	M. belli (Lambe, 1902); included with Chasmosaurus belli.


            	M. canadensis (Lambe, 1902); included with Chasmosaurus canadensis.


            	M. cutleri (Brown, 1917); back half of skeleton with some skull fragments, included with Centrosaurus apertus.


            	M. dawsoni (Lambe, 1902; including Brachyceratops dawsoni and Centrosaurus dawsoni), included with Centrosaurus apertus.


            	M. fissus Cope, 1889; isolated pterygoid (Cope identified it as a squamosal); nomen nudum .


            	M. flexus (Brown, 1914); included with Centrosaurus apertus.


            	M. longirostris (Sternberg, 1940/Kuhn, 1964); included with Centrosaurus apertus.


            	M. lowei (Sternberg, 1940); a large, somewhat flattened, skull, apparently that of a subadult (sutures are not completely closed). Sternberg pointed out the resemblances of this specimen to Brachyceratops. The species was named in honour of Harold D'acre Robinson Lowe from Drumheller, AB. Lowe was a field assistant to CM Sternberg and worked six field seasons (during the 1925-1937 period) with him across southern Alberta, with other work in Manitoba and Saskatchewan.


            	M. montanensis (Gilmore, 1914); included with Brachyceratops montanensis.


            	M. nasicornis (Brown, 1917); included part with Centrosaurus apertus and part with Styracosaurus albertensis (Dodson believes this is actually the female of Styracosaurus)


            	M. recurvicornis Cope, 1889; braincase, 3 horns and isolated fragments; nomen nudum included with Ceratops recurvicornis.


            	M. sphenoceras Cope, 1890; nasal horn and premaxilla; nomen nudum including Agathaumas sphenoceras, A. monoclonius and Styracosaurus sphenoceras).

          


          


          Diet and ecology


          Monoclonius, like all Ceratopsians, was a herbivore. During the Cretaceous, flowering plants were "geographically limited on the landscape", so it is likely that this dinosaur fed on the predominant plants of the era: ferns, cycads and conifers. It would have used its sharp Ceratopsian beak to bite off the leaves or needles.


          
            Retrieved from " http://en.wikipedia.org/wiki/Monoclonius"
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        Monopoly


        
          

          The term monopoly (from Greek monos , alone or single + polein , to sell) can bear two main definitions:


          
            	In Economics, monopoly (also "Pure oligopoly") exists when a specific individual or enterprise has sufficient control over a particular product or service to determine significantly the terms on which other individuals shall have access to it. Monopolies are thus characterized by a lack of economic competition for the good or service that they provide and a lack of viable substitute goods. Alternatively (a modern and less common usage), it may be used as a verb or adjective to refer to the process (see Monopolism) by which a firm gains persistently greater market share than what is expected under perfect competition. The latter usage of the term is invoked in the theory of monopolistic competition.


            	In political discourse, the term monopoly is frequently invoked as a blanket generalization in criticism of firms with large market share or lack of what's perceived as "fair" competition.

          


          The latter usage of the term is more predominant among non-economists than economists and while its assertions may hold true, it is not based upon the definition of "monopoly," used by economists.


          A monopoly should be distinguished from monopsony, in which there is only one buyer of a product or service; a monopoly may also have monopsony control of a sector of a market. Likewise, a monopoly should be distinguished from a cartel (a form of oligopoly), in which several providers act together to coordinate services, prices or sale of goods.


          A government-granted monopoly or legal monopoly is sanctioned by the state, often to provide an incentive to invest in a risky venture or enrich a domestic constituency. The government may also reserve the venture for itself, thus forming a government monopoly.


          


          Economic analysis


          
            	No close substitutes: A monopoly is not merely the state of having control over a product; it also means that there is no real alternative to the monopolised product.


            	A price maker: Because a single firm controls the total supply in a pure monopoly, it is able to exert a significant degree of control over the price by changing the quantity supplied.

          


          Other common assumptions in modeling monopolies include the presence of multiple buyers (if a firm is the only buyer, it also has a monopsony), an identical price for all buyers, and asymmetric information.


          A company with a monopoly does not undergo price pressure from competitors, although it may face pricing pressure from potential competition. If a company raises prices too high, then others may enter the market if they are able to provide the same good, or a substitute, at a lower price. The idea that monopolies in markets with easy entry need not be regulated against is known as the "revolution in monopoly theory".


          A monopolist can extract only one premium, and getting into complementary markets does not pay. That is, the total profits a monopolist could earn if it sought to leverage its monopoly in one market by monopolizing a complementary market are equal to the extra profits it could earn anyway by charging more for the monopoly product itself.


          However, the one monopoly profit theorem does not hold true if there exist:


          
            	Stranded customers in the monopoly good.


            	Poorly informed customers.


            	High fixed costs in the tied good.


            	Economies of scale in the tied good.


            	Price regulations for the monopoly product

          


          


          Price setting for unregulated monopolies


          
            [image: Surpluses and deadweight loss created by monopoly price setting]

            
              Surpluses and deadweight loss created by monopoly price setting
            

          


          In economics, a firm facing the entire market demand curve is said to have monopoly power. This is in contrast to a price-taking firm, which operates in a negligible segment of the overall market and thus faces a demand curve with infinite price elasticity. The pricing and production choices made by these firms follow identical decision rules. That is, regardless of the type of firm, the profit maximizing price and quantity choice will equate the marginal cost and marginal revenue of production (see diagram). The key difference is in the outcome of such a rule: typically a monopoly selects a higher price and lower quantity than a price-taking firm.


          There are important points for one to remember when considering the monopoly model diagram (and its associated conclusions) displayed here. The result that monopoly prices are higher, and production output lower, than a competitive firm follow from a requirement that the monopoly not charge different prices for different customers. That is, the monopoly is restricted from engaging in price discrimination. If the monopoly were permitted to charge individualized prices, the quantity produced, and the price charged to the marginal customer, would be identical to a competitive firm, thus eliminating the deadweight loss.


          As long as the price elasticity of demand for most customers is less than one in absolute value, it is advantageous for a firm to increase its prices: it then receives more money for fewer goods. With a price increase, price elasticity tends to rise, and in the optimum case above it will be greater than one for most customers. The following formula gives the relation among price, marginal cost of production and demand elasticity that maximizes a monopoly profit: [image: P(1-\frac1e) = MC] where (e) is the elasticity of demand. A monopoly's power is given by the vertical distance between the point at which the marginal cost curve (MC) intersects with the marginal revenue curve (MR) and the demand curve. The longer the vertical distance, (i.e., the more inelastic the demand curve) the greater the monopoly's power, and thus, the larger its profits.


          


          Calculating monopoly output


          The single price monopoly profit maximization problem is as follows:


          The monopoly profit is its total revenue less its total cost. Let the price it sets as a market response be a function of the quantity it produces (Q) P(Q) and let its cost function be as a function of quantity C(Q). The monopoly's revenue is the product of the price and the quantity it produces. Hence its profit is:


          
            	[image: \Pi\ = P(Q)\cdot Q - C(Q)]

          


          Taking the first order derivative with respect to quantity yields:


          
            	[image: \frac{d \Pi\ }{dQ} = P'(Q)\cdot Q + P(Q) - C'(Q)]

          


          Setting this equal to zero for maximization:


          
            	[image: \frac{d \Pi\ }{dQ} = P'(Q)\cdot Q + P(Q) - C'(Q)=0]

          


          
            	[image: \frac{d \Pi\ }{dQ} + C'(Q) = P'(Q)\cdot Q + P(Q)= C'(Q)]

          


          hkj i.e. marginal revenue = marginal cost, provided


          
            	[image: \frac{d^2 \Pi\ }{dQ^2} = P''(Q)\cdot Q + 2\cdot P'(Q) - C''(Q) < 0]

          


          (the rate of marginal revenue is less than the rate of marginal cost, for maximization).


          This procedure assumes that the monopolist knows the exact demand function.


          


          Monopoly and efficiency


          According to standard economic theory (see analysis above), a monopoly will sell a lower quantity of goods at a higher price than firms would in a purely competitive market. The monopoly will secure monopoly profits by appropriating some or all of the consumer surplus. Since the loss in consumer surplus is higher than the monopolist's gain, this creates deadweight loss, which is inefficient and a form of market failure.


          


          Negative aspects


          It is often argued that monopolies tend to become less efficient and innovative over time, becoming "complacent giants", because they do not have to be efficient or innovative to compete in the marketplace. Sometimes this very loss of efficiency can raise a potential competitor's value enough to overcome market entry barriers, or provide incentive for research and investment into new alternatives. The theory of contestable markets argues that in some circumstances (private) monopolies are forced to behave as if there were competition because of the risk of losing their monopoly to new entrants. This is likely to happen where a market's barriers to entry are low. It might also be because of the availability in the longer term of substitutes in other markets. For example, a canal monopoly, while worth a great deal in the late eighteenth century United Kingdom,was worth much less in the late nineteenth century because of the introduction of railways as a substitute.


          


          Positive aspects


          Some argue that it can be good to allow a firm to attempt to monopolize a market, since practices such as dumping can benefit consumers in the short term; and once the firm grows too big, it can be dealt with via regulation. When monopolies are not broken through the open market, often a government will step in, either to regulate the monopoly, turn it into a publicly owned monopoly, or forcibly break it up (see Antitrust law). Public utilities, often being natural monopolies and less susceptible to efficient breakup, are often strongly regulated or publicly owned. AT&T and Standard Oil are debatable examples of the breakup of a private monopoly. When AT&T was broken up into the "Baby Bell" components, MCI, Sprint, and other companies were able to compete effectively in the long distance phone market and began to take phone traffic from the less efficient AT&T.


          


          Hotelling's law


          Mathematician Harold Hotelling came up with Hotelling's law which showed that there exist cases where monopoly has advantages for the consumer. If there is a beach where customers are distributed evenly along it, an entrepreneur setting up an ice cream stand would naturally place it in the middle of the beach. A competing ice cream seller would do best to place his competing ice cream stand next to it to gain half the market share, but two stalls right next to each other is not an ideal situation for the people on the beach. A monopolist who owns both stalls on the other hand, would distribute his ice cream stalls some distance apart.


          


          The "natural monopoly" problem


          A natural monopoly is defined as a theoretical situation in which production is characterized by falling long-run marginal cost throughout the relevant output range. In such situations, a policy of laissez-faire must result in a single seller. The conventional Paretian solution to market failure of this kind is public regulation (in the United States) or public enterprise (in the United Kingdom).


          


          Historical monopolies


          Common salt (sodium chloride) historically gave rise to natural monopolies. Until recently, a combination of strong sunshine and low humidity or an extension of peat marshes was necessary for winning salt from the sea, the most plentiful source. Changing sea levels periodically caused salt "famines" and communities were forced to depend upon those who controlled the scarce inland mines and salt springs, which were often in hostile areas (the Dead Sea, the Sahara desert) requiring well-organized security for transport, storage, and distribution. The " Gabelle", a notoriously high tax levied upon salt, played a role in the start of the French Revolution, when strict legal controls were in place over who was allowed to sell and distribute salt.


          



          


          Examples of alleged and legal monopolies


          
            	The salt commission, a legal monopoly in China formed in 758.


            	British East India Company; created as a legal trading monopoly in 1600.


            	Dutch East India Company; created as a legal trading monopoly in 1602.


            	U.S. Steel; anti-trust prosecution failed in 1911.


            	Standard Oil; broken up in 1911.


            	National Football League; survived anti-trust lawsuit in the 1960s, convicted of being an illegal monopoly in the 1980s.


            	Major League Baseball; survived U.S. anti-trust litigation in 1922, though its special status is still in dispute as of 2008.


            	United Aircraft and Transport Corporation; aircraft manufacturer holding company forced to divest itself of airlines in 1934.


            	American Telephone & Telegraph; telecommunications giant broken up in 1982.


            	Microsoft; settled anti-trust litigation in the U.S. in 2001; fined by the European Commission in 2004, which was upheld for the most part by the Court of First Instance of the European Communities in 2007. The fine was 1.35 Billion USD in 2008 for incompliance with the 2004 rule.


            	De Beers; settled charges of price fixing in the diamond trade in the 2000s.


            	Joint Commission; has a monopoly over whether or not US hospitals are able to participate in the Medicare and Medicaid programs.


            	Telecom New Zealand; local loop unbundling enforced by central government.


            	Monsanto has been sued by competitors for anti-trust and monopolistic practices. They hold between 70% and 100% of the commercial seed market.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monopoly"
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        Monopoly (game)


        
          

          
            
              Monopoly (Board Game)
            

            
              	[image: ]

              Players make their way around a Monopoly board, such as this Australian Limited Edition one.
            


            
              	Publisher

              	Parker Brothers

              Waddingtons
            


            
              	Players

              	220
            


            
              	Setup time

              	515 minutes
            


            
              	Playing time

              	1.5 to 10 hours
            


            
              	Random chance

              	Medium (dice rolling, card drawing, luck)
            

          


          Monopoly is a board game published by Parker Brothers, a subsidiary of Hasbro. Players compete to acquire wealth through stylized economic activity involving the buying, renting, and trading of properties using play money, as players take turns moving around the board according to the roll of the dice. The object of the game is to bankrupt the other players. The game is named after the economic concept of monopoly, the domination of a market by a single entity.


          According to Hasbro, since Charles Darrow patented the game in 1935, approximately 750 million people have played the game, making it "the most played (commercial) board game in the world." The 1999 Guinness Book of Records cited Hasbro's previous statistic of 500 million people having played Monopoly. Games Magazine has inducted Monopoly into its Hall of Fame.


          


          History


          The history of Monopoly can be traced back to the early 1900s. In 1904, a Quaker woman named Elizabeth (Lizzie) J. Magie Phillips created a game through which she hoped to be able to explain the single tax theory of Henry George (it was supposed to illustrate the negative aspects of concentrating land in private monopolies). Her game, The Landlord's Game, was commercially published a few years later. Other interested game players redeveloped the game and some made their own sets. Lizzie herself patented a revised edition of the game in 1924, and similar games were published commercially. By the early 1930s, a board game named Monopoly was created much like the version of Monopoly sold by Parker Brothers and its parent companies throughout the rest of the 20th century and into the 21st. The Parker Brothers' version was created by Charles Darrow. Several people, mostly in the U.S. Midwest and near the U.S. East Coast, contributed to the game's design and evolution.


          In 1941 the British Secret Service had John Waddington Ltd., the licensed manufacturer of the game outside the U.S., created a special edition for World War II prisoners of war held by the Nazis. Hidden inside these games were maps, compasses, real money and other objects useful for escaping. They were distributed to prisoners by the International Red Cross.


          By the 1970s, the game's early history had been lost (and at least one historian has argued that it was purposely suppressed - see below), and the idea that it had been created solely by Charles Darrow had become popular folklore. This was stated in the 1974 book The Monopoly Book: Strategy and Tactics of the World's Most Popular Game, by Maxine Brady, and even in the instructions of the game itself. As Professor Ralph Anspach fought Parker Brothers and its then parent company, General Mills, over the trademarks of the Monopoly board game, much of the early history of the game was "rediscovered."


          Because of the lengthy court process, and appeals, the legal status of Parker Brothers' trademarks on the game was not settled until the mid-1980s. The game's name remains a registered trademark of Parker Brothers, as do its specific design elements. Parker Brothers' current corporate parent, Hasbro, again acknowledges only the role of Charles Darrow in the creation of the game. Anspach published a book about his researches, called The Billion Dollar Monopoly Swindle (and republished as Monopolygate), in which he makes his case about the purposeful suppression of the game's early history and development.


          


          Rich Uncle Pennybags


          The game's official mascot is Rich Uncle Pennybags, who first appeared on the game's Chance and Community Chest cards in 1936. Since 1985, he appears on the second "O" in the word Monopoly as part of the logo. Hasbro officially renamed the character Mr. Monopoly in 1998.


          The character of Pennybags is loosely based on American billionaire J. P. Morgan.


          


          Board


          


          Atlantic City version


          This is the original version produced by Charles Darrow, and later by Parker Brothers. The board consists of forty spaces containing twenty-eight properties, three Chance spaces, three Community Chest spaces, a Luxury Tax space, an Income Tax space, and the four corner squares: GO, Jail, Free Parking, and Go to Jail. In the U.S. version shown below, the properties are named after locations in (or near) Atlantic City, New Jersey.


          
            
              Standard (American Edition) Monopoly game board layout []
            

            
              	Free Parking

              	Kentucky Avenue

              ($220)

              	Chance

              	Indiana Avenue

              ($220)

              	Illinois Avenue

              ($240)

              	B&O Railroad

              ($200)

              	Atlantic Avenue

              ($260)

              	Ventnor Avenue

              ($260)

              	Water Works

              ($150)

              	Marvin Gardens

              ($280)

              	Go To Jail
            


            
              	

              	

              	

              	

              	

              	
            


            
              	New York Avenue

              ($200)

              	

              	Monopoly

              	

              	Pacific Avenue

              ($300)
            


            
              	Tennessee Avenue

              ($180)

              	

              	

              	North Carolina Avenue

              ($300)
            


            
              	Community Chest

              	Community Chest
            


            
              	St. James Place

              ($180)

              	

              	

              	Pennsylvania Avenue

              ($320)
            


            
              	Pennsylvania Railroad

              ($200)

              	Short Line

              ($200)
            


            
              	Virginia Avenue

              ($160)

              	

              	Chance
            


            
              	States Avenue

              ($140)

              	

              	

              	Park Place

              ($350)
            


            
              	Electric Company

              ($150)

              	Luxury Tax

              (Pay $75)
            


            
              	St. Charles Place

              ($140)

              	

              	

              	Boardwalk

              ($400)
            


            
              	Jail/Just Visiting

              	

              	

              	Chance

              	

              	Reading Railroad

              ($200)

              	Income Tax

              (Pay 10% or $200)

              	

              	Community Chest

              	

              	GO

              Collect $200 salary

              
            


            
              	Connecticut Avenue

              ($120)

              	Vermont Avenue

              ($100)

              	Oriental Avenue

              ($100)

              	Baltic Avenue

              ($60)

              	Mediterranean Avenue

              ($60)
            

          


          A player who reaches the Jail space by a direct roll of the dice is said to be "just visiting", and continues normal play on the next turn.


          Marvin Gardens, a yellow property on the board shown, is actually a misspelling of the original location name, Marven Gardens. Marven Gardens is not a street, but a housing area outside Atlantic City. The housing area is said to be derived from Margate City and Ventnor City in New Jersey (emphasis added). The misspelling was introduced by Charles Todd, whose home-made Monopoly board was copied by Charles Darrow and subsequently used as the basis of the design by Parker Brothers. It was not until 1995 that Parker Brothers acknowledged this mistake and formally apologized to the residents of Marven Gardens for the misspelling. Another change made by Todd and duplicated by Darrow, and later Parker Brothers, was the use of South Carolina Avenue. North Carolina Avenue was substituted for this street on the board.


          Atlantic City's Illinois Avenue was renamed Martin Luther King Jr. Blvd. in the 1980s. Saint Charles Place no longer exists, as the Showboat Casino Hotel was developed where it once ran.


          Short Line is believed to refer to the Shore Fast Line, a streetcar line that served Atlantic City. The B&O Railroad did not serve Atlantic City. A booklet included with the reprinted 1935 edition states that the four railroads that served Atlantic City in the mid 1930s were the Jersey Central, the Seashore Lines, the Reading Railroad, and the Pennsylvania Railroad. The actual "Electric Company" and "Water Works" serving the city are respectively Atlantic City Electric Company (a subsidiary of Pepco Holdings) and the Atlantic City Municipal Utilities Authority.


          The other versions of the game have different property names, and the prices may be denominated in another currency, but the game mechanics are almost identical. The income tax choice from the U.S. version is replaced by a flat rate in the UK version, and the $75 Luxury Tax space is replaced with the 100 Super Tax space. The same is true of current German boards, with a 200 for the Income Tax space on the board, and a 100 Zusatzsteuer (Add-on tax) in place of the Luxury Tax. An Austrian version, released by Parker Brothers/Hasbro in 2001, does allow for the 10% or $200 for Income Tax and has a $100 Luxury Tax.


          


          London version


          In the 1930s, John Waddington Ltd. (Waddingtons) was a firm of printers from Leeds that had begun to branch out into packaging and the production of playing cards. Waddingtons had sent the card game Lexicon to Parker Brothers hoping to interest them in publishing the game in the United States. In a similar fashion Parker Brothers sent over a copy of Monopoly to Waddingtons early in 1935 before the game had been put into production in the United States.


          The managing director of Waddingtons, Victor Watson, gave the game to his son Norman (who was head of the card games division) to test over the weekend. Norman was impressed by the game and persuaded his father to call Parker Brothers on Monday morning - transatlantic calls then being almost unheard of. This call resulted in Waddingtons obtaining a license to produce and market the game outside of the United States. Watson felt that in order for the game to be a success in the United Kingdom the American locations would have to be replaced, so Victor and his secretary, Marjory Phillips, went to London to scout out locations. The Angel, Islington is not a street in London but an area of North London named after a coaching inn that stood on the Great North Road. By the 1930s the inn had become a Lyons Corner House (it is now a Co-operative Bank). Some accounts say that Marjory and Victor met at the Angel to discuss the selection and celebrated the fact by including it on the Monopoly board. In 2003, a plaque commemorating the naming was unveiled at the site by Victor Watson's grandson who is also named Victor.


          The standard English board, produced by Waddingtons, was for many years the version most familiar to people in countries in the Commonwealth (except Canada, where the U.S. edition with Atlantic City-area names was reprinted), although local variants of the board are now also found in several of these countries (see Localized versions of the Monopoly game).


          In the cases where the game was produced under license by a national company, the  (pound) was replaced by a $ (dollar) sign, but the place names were unchanged.


          
            
              Standard (UK Edition) Monopoly game board layout []
            

            
              	Free Parking

              	Strand (220)

              	Chance

              	Fleet Street (220)

              	Trafalgar Square (240)

              	Fenchurch Street station (200)

              	Leicester Square (260)

              	Coventry Street (260)

              	Water Works (150)

              	Piccadilly (280)

              	Go to Jail
            


            
              	

              	

              	

              	

              	

              	
            


            
              	Vine Street

              (200)

              	

              	Monopoly

              	

              	Regent Street

              (300)
            


            
              	Marlborough Street

              (180)

              	

              	

              	Oxford Street

              (300)
            


            
              	Community Chest

              	Community Chest
            


            
              	Bow Street

              (180)

              	

              	

              	Bond Street

              (320)
            


            
              	Marylebone station (200)

              	Liverpool Street station (200)
            


            
              	Northumberland Avenue

              (160)

              	

              	Chance
            


            
              	Whitehall

              (140)

              	

              	

              	Park Lane

              (350)
            


            
              	Electric Company

              (150)

              	Super Tax

              (Pay 100)
            


            
              	Pall Mall

              (140)

              	

              	

              	Mayfair

              (400)
            


            
              	Jail

              	

              	

              	Chance

              	

              	King's Cross station (200)

              	Income Tax

              (Pay 200)

              	

              	Community Chest

              	

              	GO

              Collect 200

              
            


            
              	Pentonville Road (120)

              	Euston Road (100)

              	The Angel Islington (100)

              	Whitechapel Road (60)

              	Old Kent Road (60)
            

          


          For a list of some of the localized versions, including the UK "Here & Now" edition, and the names of their properties, see localized versions of the Monopoly game.


          


          Recent variations


          


          Here and Now


          Starting in the UK in 2005, a "What if Monopoly were invented today?" board, called Monopoly Here and Now was produced, updating game scenarios, properties and tokens. Similar boards were produced for Germany and France. Variants of these first editions appeared with Visa-branded debit cards taking the place of cash - the later US "Electronic Banking" edition has unbranded debit cards.


          The success of the first Here and Now editions caused Hasbro US to allow online voting for 26 landmark properties across the United States to take their places along the game board. The popularity of this voting, in turn, caused the creation of similar websites, and secondary game boards per popular vote to be created in the UK, France, Germany, Australia, New Zealand, Ireland and other nations.


          Hasbro opened a new website in January 2008, for online voting of the Monopoly Here and Now: World Edition. The colored property spaces will be worldwide cities, going by the same vote/popularity formula as established for national editions.


          


          Monopoly: The Mega Edition


          In 2006, Winning Moves Games released another edition, the Mega Edition, with a larger game board (50% bigger) and revised game play. Other streets from Atlantic City (eight, one per a colour group) were included, along with a 1000 denomination note (first seen in Winning Moves' "Monopoly: The Card Game"). Game play is further changed with bus tickets, a speed die (itself adopted into variants of the Atlantic City Standard Edition), skyscrapers (after houses and hotels) and train depots that can be placed on the Railroad spaces.


          This edition was adapted for the UK market in 2007, and is sold by Winning Moves UK. After the initial US release, critiques of some of the rules caused the company to issue revisions and clarifications on their website.


          


          UK regional editions


          In 1998 Winning Moves procured the Monopoly license from Hasbro and created new UK city and regional editions with sponsored squares.


          Winning Moves struggled to raise the sponsorship deals for the game boards, but did so eventually. A Nottingham Graphic Design agency, TMA, produced the visual design of the Monopoly packaging. Initially, in December 1998, the game was sold in just a few WHSmith stores, but demand was high, with almost fifty thousand games shipped in the 4 weeks leading up to Christmas. Winning Moves still produce new city and regional editions annually. Nottingham based designers Guppi have been responsible for the games' visual design since 2001.


          


          World Edition


          Hasbro will be releasing a world edition of Monopoly Here & Now. This world edition will feature top locations of the world. The locations will be decided by votes over the internet. The results of the voting will be announced in August 2008.


          


          Equipment


          
            [image: All twelve tokens from the U.S. Deluxe Edition Monopoly.]

            
              All twelve tokens from the U.S. Deluxe Edition Monopoly.
            

          


          Each player is represented by a small metal token that is moved around the edge of the board according to the roll of two dice. The twelve playing pieces currently used are pictured at left (from left to right): a wheelbarrow (1937b edition), a battleship, a sack of money (1999 editions onwards), a horse and rider, a car, a train (Deluxe Edition only), a thimble, a cannon, an old style shoe (sometimes called a boot), a Scottie dog, an iron, and a top hat.


          Many of the tokens came from companies such as Dowst Miniature Toy Company, which made metal charms and tokens designed to be used on charm bracelets. The battleship and cannon were also used briefly in the Parker Brothers war game Conflict (released in 1940), but after the game failed on the market, the premade pieces were recycled into Monopoly usage. Hasbro recently adopted the battleship and cannon for Diplomacy.


          Early localized editions of the standard edition (including some Canadian editions, which used the U.S. board layout) did not include pewter tokens but instead had generic wooden head-shaped tokens identical to those in Sorry!. Parker Brothers also acquired Sorry! in the 1930s.


          


          Other items included in the standard edition are:


          
            [image: During World War II, the die in the UK were replaced with a spinner because of a lack of materials.]

            
              During World War II, the die in the UK were replaced with a spinner because of a lack of materials.
            

          


          
            	A pair of six-sided dice.


            	A Title Deed for each property. A Title Deed is given to a player to signify ownership, and specifies purchase price, mortgage value, the cost of building houses and hotels on that property, and the various rent prices depending on how developed the property is. Properties include:

              
                	22 streets, divided into 8 color groups of two or three streets. A player must own all of a color group (have a monopoly) in order to build houses or hotels. If a player wants to mortgage one property of a color-group, not only must any houses or hotels be removed from that property, but from the others in the colour-group as well.


                	4 railways. Players collect higher rent if they own more than one railway. Hotels and houses cannot be built on railways. These are usually replaced by railway stations in non-U.S. editions of Monopoly.


                	2 utilities. Players collect higher rent if they own both utilities. Hotels and houses cannot be built on utilities.

              

            


            	A supply of paper money. The supply of money is theoretically unlimited; if the bank runs out of money the players must make do with other markers, or calculate on paper. Additional paper money can be bought at certain locations, notably game and hobby stores, or downloaded from various websites and printed and cut by hand (one such site has created a $1,000 bill for the game; it is not one of the standard denominations). In U.S. standard editions, the supply generally starts with $15,140. (The winner of the quadrennial Monopoly World Championship receives the same amount in United States dollars.)

          


          
            	The term "Monopoly money" has been used to refer to currencies which cannot be used to purchase goods and services on the free market, such as exchange certificates printed by the Burmese government which must be used by foreign aid organizations.

          


          
            	32 wooden or plastic houses and 12 wooden or plastic hotels. (The original and the current Deluxe Edition have wooden houses and hotels; the current "base set" uses plastic buildings.) Unlike money, houses and hotels have a finite supply. If no more are available, no substitute is allowed.


            	A deck of 16 Chance cards and a deck of 16 Community Chest cards. Players draw these cards when they land on the corresponding squares of the track, and follow the instructions printed on them.

          


          Hasbro also sells a Deluxe Edition, which is mostly identical to the classic edition but has wooden houses and hotels and gold-toned tokens, including one token in addition to the standard eleven, a railroad locomotive. Other additions to the Deluxe Edition include a card carousel, which holds the title deed cards, and money printed with two colors of ink.


          In 1978, retailer Neiman Marcus manufactured and sold an all-Chocolate edition of Monopoly through its "Christmas Wish Book" for that year. The entire set was edible, including the money, dice, hotels, properties, tokens and playing board. The set retailed for US$600.


          In 2000, the F.A.O. Schwarz store in New York City sold a custom version called One-Of-A-Kind Monopoly for US$100,000. This special edition comes in a locking attach case made with Napolino leather and lined in suede, and features include:


          
            	18- carat (75%) gold tokens, houses and hotels


            	Rosewood board


            	street names written in gold leaf


            	emeralds around the Chance icon


            	sapphires around the Community Chest


            	rubies in the brake lights of the car on the Free Parking Space


            	the money is real, negotiable United States currency

          


          The Guinness Book of World Records states that a set worth US$2,000,000 and made of 23-carat gold, with rubies and sapphires atop the chimneys of the houses and hotels, is the most expensive Monopoly set ever produced.


          


          Rules


          Each player begins the game with his or her token on the Go square, and $1500 (or 1500 of a localized currency) in play money, divided as follows in the U.S. standard rules:


          
            	Two each of:

              
                	$500 bills (orange)


                	$100 bills (beige)


                	$50 bills (blue)

              

            


            	Six $20 bills (green)


            	Five each of:

              
                	$10 bills (yellow)


                	$5 bills (pink)


                	$1 bills (white)

              

            

          


          The British version has an initial cash distribution of:


          
            	Two x 500


            	Four x 100


            	One x 50


            	One x 20


            	Two x 10


            	One x 5


            	Five x 1

          


          Pre-Euro German editions of the game started with 30,000 "Spielmark" in eight denominations (abbreviated as "M."), and later used seven denominations of the "Deutsche Mark" ("DM."). In the classic Italian game, each player receives ₤350,000 ($3500) in a two-player game, but ₤50,000 ($500) less for each player more than two. Only in a six-player game does a player receive the equivalent of $1500. The classic Italian games were played with only four denominations of currency. At least one Spanish edition (the Barcelona edition) started the game with 150,000 in play money, with a breakdown identical to that of the American version.


          All property deeds, houses, and hotels are held by the bank until bought by the players. Free passes may be issued if owner of property is using free passes as a transaction.


          


          Official rules


          Players take turns in order, with the initial player determined by chance before the game. A typical turn begins with the rolling of the dice and advancing clockwise around the board the corresponding number of squares. Landing on Chance or Community Chest, a player draws the top card from the respective pile. If the player lands on an unowned property, whether street, railroad or utility, he can buy the property for its listed purchase price. If he declines this purchase, the property is auctioned off by the bank to the highest bidder. If the property landed on is already owned and unmortgaged, he must pay the owner a given rent, the price dependent on whether the property is part of a monopoly or its level of development. If a player rolls doubles, he rolls again after completing his turn. Three sets of doubles in a row, however, land the player in jail. During a turn, players may also choose to develop or mortgage properties. Development involves the construction, for given amounts of money paid to the bank, of houses or hotels. Development must be uniform across a monopoly, such that a second house cannot be built on one property in a monopoly until the others have one house. No merges between players are allowed. All developments must be sold before a property can be mortgaged. The player receives money from the bank for each mortgaged property, which must be repaid with interest to unmortgage.


          


          House rules


          Parker Brothers' official instructions have long encouraged the use of house rules, specific additions to or subtractions from the official rule sets. Many casual Monopoly players are surprised to discover that some of the rules that they are used to are not part of the official rules. Many of these house rules tend to make the game longer by randomly giving players more money. Some common house rules are listed below and many more can be found via links at the end of this article):


          
            	At the start of the games the money is passed out to each of the players. Each player gets 2 500'S, 4 100'S, 4 50'S, 6 20'S, 8 10'S, 10 5'S, and 10 1'S


            	Free Parking jackpot, which usually consists of an initial stake (typically $500, or $5 million in the Here & Now Edition) plus collections of fines and taxes otherwise paid to the bank. A player who lands on Free Parking wins the jackpot, which may then be reset with the initial stake (if any). The jackpot is usually put in the centre of the board. Since the jackpot forms an additional income for players in this set of house rules, games can take a much longer time than under normal rules.


            	Alternatively, this jackpot could be raised by putting Income Tax, Super Tax (in the UK version) and money that players have to pay out from Community Chest and Chance cards (Doctor's Fee, Drunk In Charge, Pay Hospital - even Street Repairs and General Repairs and the payment to get out of jail) in the middle of the board, instead of the bank.


            	Eliminating the auction if a player decides not to purchase a property.


            	Requiring that every property be put up for auction (this eliminates some of the luck in the game of landing on particular squares and forces players to strategize more).


            	Allowing an unlimited number of houses to be available from the bank. When this house rule is implemented, substitute counters or written tallies are often employed to allay the actual shortage of house tokens in a standard game box.


            	Agreeing that each player be allowed to collect all of a colour group once they have 'staked a claim' by buying only one of those properties. The same agreement may or may not be carried over to the rail stations and utilities.


            	Players in jail cannot collect rent, build houses or conduct trades. This can be combined with increasing the price to get out of jail considerably (normally $50, or $500,000 in the Here & Now Edition). Together, these rules make jail a far more significant burden than that listed in the normal rules. Other players may bail the player out of jail but only if the player agrees.


            	A bonus for landing directly on Go by dice roll (commonly an additional $200 or $500). This may or may not include cards that send the player to Go.


            	Delayed Start: Players must pass Go (or circle the board at least once, or rarely twice) before they can buy property.


            	If a player lands on somebody's property and the owner doesn't realize that they own it, and either the owner (if it's their turn) or another player rolls the dice, the owner cannot make a retroactive claim for rent.


            	Only allowing houses (or hotels) to be built when the owner lands on the group


            	A bonus for rolling snake eyes (a pair of ones), often $500, $100, or one of each bill.


            	All properties are handed out evenly to all players before the game begins, or one or two are dealt to each player. (This variation is in the official US and UK rules as a short game option.)


            	In trades, players may offer "rent immunity" from their own properties (someone does not have to pay rent for landing on that property) as part of a deal (this can be good for a certain number of landings or the entire game).

          


          House rules, while unofficial, are not wholly unrecognized by Parker Brothers. George S. Parker himself created two variants, to shorten the length of game play. Video game and computer game versions of Monopoly have options where popular house rules can be used. House rules that have the effect of randomly introducing more money into the game have a side-effect of increasing the time it takes for players to become bankrupt, lengthening the game considerably, as well as decreasing the effects of strategy and prudent investment. House rules which increase the amount of money in the game may change the strategies of the players, such as changing the relative value of different properties- the more money in the game, the more one may wish to invest in the higher value properties.


          


          Strategy


          Monopoly involves a portion of luck, with the roll of the dice determining whether a player gets to own key properties or lands on squares with high rents. Even the initial misfortune of going last is a significant disadvantage because one is more likely to land on property which has already been bought and therefore be forced to pay rent instead of having an opportunity to buy unowned property. There are, however, many strategic decisions which allow skilled players to win more often than the unskilled. Hasbro also offers a helpful strategy guide and different insights on their site at Hasbro Strategy Guide


          


          Property square probabilities


          According to the laws of probability, seven is the most probable roll of two dice, with a probability of 1 in 6, whereas 2 and 12 are the least probable rolls, each with a probability of one in 36. For this reason, Park Place/Park Lane is one of the least landed-on squares as the square seven places behind it is Go to Jail.


          In consequence, some properties are landed upon more than others and the owners of those properties get more income from rent. The board layout factors include the following:


          
            	Jail: Since players are frequently directed to "Go To Jail," they will move through the magenta, orange and red property groups immediately after leaving Jail. The two properties with the highest probability of being landed upon after leaving jail are the two cheaper orange properties (St James Place and Tennessee Avenue in North America and Bow Street and Marlborough Street outside North America ). This makes the orange property set highly lucrative.


            	Go to: One square  Go To Jail  plus a number of Chance and Community Chest cards will cause the player to advance a distance around the board. Thus, the squares immediately following Go To Jail and the take-a-card squares have a reduced probability of being landed upon. The least-landed upon property in this situation is the cheaper dark blue property (Park Place or Park Lane) because it sits in the lee of both Go to Jail and Community Chest (the Chance directly before it would not affect its odds because it is impossible to roll a one).


            	Go to (property): Several properties are blessed with Chance cards which draw players to them. St Charles Place (Pall Mall), Illinois Avenue (Trafalgar Square), Boardwalk (Mayfair), all of the railroads except Short Line (Liverpool Street Station), and both of the utilities benefit from this feature. Reading Railroad (King's Cross Station) has the fortune of having both a "go to" dedicated card plus the card advancing to the nearest railroad.


            	Advance to Go: A player may be directed to the Go square by a Chance or a Community Chest card, thus lowering the probability of being landed-upon of every square in-between. The properties most affected by this are the yellow, green, and dark blue sets. It also marginally raises the probability for each square in the wake of Go, including the purple and orange sets which will be reached two or three rolls after being on Go.


            	Go Back Three Spaces: This directive comes from a Chance card. A quick look at the board shows that there are three Chance squares and hence three other squares which are 3 spaces behind (one being a Community Chest space, another being Income Tax, and the third being the leading orange property). The leading orange property (New York Avenue or Vine Street) gains the most benefit from this card since the Chance square nestled amongst the red properties is itself the most landed-upon Chance square.

          


          According to Jim Slater in The Mayfair Set, there is an overwhelming case for having the orange sites, because you land on them more often, the reason for that being the cards in chance like go to jail, advance to St. Charles Place (Pall Mall ), advance to Reading Railroad (King's Cross Station) and go back three spaces.


          In all, during game play, Illinois Avenue (Trafalgar Square), New York Avenue (Vine Street), B&O Railroad (Fenchurch Street Station), and Reading Railroad (King's Cross Station) are the most frequently landed-upon properties. Mediterranean Avenue (Old Kent Road) and Baltic Avenue (Whitechapel Road) are the least-landed-upon properties.


          


          Limited number of houses and hotels


          In order to put a cap on total development of property sets in the game, there are only 12 hotels and 32 houses. This limitation is in place to ensure that property sets cannot be developed unless there are houses or hotels available to purchase from the bank. This cap allows a certain amount of dominance to be developed by some players, because if every set of property were fully developed there would be enough rent collected between different players to allow the game to drag on for an extended period. This limitation on numbers of houses and hotels leads to an advantage for one player. Simply building each lot out to a maximum of 4 houses and then refusing to upgrade to hotels ensures that nearly the maximum amount of rent is collected for each property, and the monopolization of the houses from the game prevents opponents from developing their property. It is conceivable that a single player could end up owning all 32 houses near the end of the game, and the refusal to upgrade to hotels makes these houses unavailable for opponents to purchase for any property they may own.


          


          Dealing and bargaining


          Much of the skill comes from knowing how to make the best use of a player's resources and above all knowing how to strike a good bargain. Monopoly is a social game where players often interact and must deal with each other in ways similar to real world real estate bargaining. Note that the best deal is not always for the most expensive property; it is often situational, dependent on money resources available to each player and even where players happen to be situated on the board. When looking to deal, a player should attempt to bargain with another player who not only possess properties he or she needs but also properties the other player needs. In fact, offering relatively fair deals to other players can end up helping the player making the offer by giving him or her a reputation as an honest trader, which can make players less wary of dealings in the future. What is more, most people play Monopoly with the same group repeatedly. For this reason, such a reputation can have effects far beyond the game being played.


          


          The end game


          One common criticism of Monopoly is that it has carefully defined yet almost unreachable termination conditions. Edward P. Parker, a former president of Parker Brothers, is quoted as saying, "We always felt that forty-five minutes was about the right length for a game, but Monopoly could go on for hours. Also, a game was supposed to have a definite end somewhere. In Monopoly you kept going around and around." However, the problem of time can be resolved by playing with a time limit and counting each player's net worth when the time is up. In fact, tournament play calls for a 90-minute time limit. Two hour time limits are used for international play. The Lord of the Rings edition gives players the option of creating a random time limit using the included One Ring token and specialized dice. The SpongeBob Squarepants game board includes a Plankton piece that moves every time someone rolls snake eyes with the dice, and the game is over when it reaches the end of the board.


          Played strictly to the rules, many games will be effectively decided when one player succeeds in bankrupting another because the bankrupt player gives all his property to the one to whom he could not pay his debt. A player who thus gains a fistful of properties will virtually control the game from that point onwards since other players will be constantly at risk. On the other hand, if a player is bankrupted by being unable to meet his debt to the bank (e.g., a fine or tax or other debt that is not rent), then his property is auctioned off; this can open up new possibilities in a game which was evenly set or in which a lot of property sets were divided among the players.


          The Monopoly Mega Edition is geared towards faster play by incorporating more squares and enabling players to build without the full colour-group.


          Another path to a faster ending is by a key property bargain, whether it be a very shrewd trade which sets one player up with a well-positioned set or a very rash trade where an inexperienced player gives his experienced opponent an underpriced gem. Either way, a deal which pays off for one player is most often the turning point of the game.


          A third way to finish the game is to wait for all of the property to be bought. Once this has occurred, the player with the most money is victorious.


          Another way is to remove the $200 bonus gained by passing "Go". This ensures that players run out of money quickly.


          Some players, in an attempt to lessen the huge advantage gained by the first player to bankrupt another player, have the bankrupted player pay what he can to the player he is indebted to (including the money from mortgages), and then forfeit the properties, so that they are back on the market and open to purchase by other players.


          Hasbro states that the longest game of Monopoly ever played lasted 1,680 hours (70 days).


          


          Add-ons


          Numerous add-ons have been made for Monopoly, both before its commercialization and after. Three such official add-ons are discussed below.


          


          Stock Exchange


          The best-known expansion to the game is the Stock Exchange add-on, originally published by Parker Brothers in 1936 ( wikibook). In the Stock Exchange add-on, the Free Parking square is replaced (covered over) with the Stock Exchange space. The add-on included three each of Chance and Community Chest cards directing the player to "Advance to Stock Exchange."


          The add-on also included thirty stock certificates, five for each of the six different stocks, differing only in the purchase price (or Par Value), ranging from $100 to $150. Shares, like properties, can be considered to be tradeable material, and could also be mortgaged for half their purchase price. Shareholders could increase the value of their shares by buying up more of the same company's shares.


          When a player moves onto Free Parking/Stock Exchange, stock dividends are paid out to all players with any non-mortgaged shares. The amount to be paid out to each player is determined based on the number and kind of shares owned. Specifically, a player receives dividends from each stock based on the following mathematical formula:


          
            	(purchase price of share / 10)  (number of shares owned)2

          


          EXAMPLE: Owning one share of MOTION PICTURES (purchased at $100) pays dividends of $10. Owning two shares pays $40 ($10 x 2 x 2). Three shares pays $90 ($10 x 3 x 3). Four pays $160 ($10 x 4 x 4). All five pays $250 ($10 x 5 x 5).


          The player who lands on Free Parking/Stock Exchange can also choose to buy a share if any remain. Should the player decline, the 1936 rules explicitly state that an auction is held for the privilege of purchasing a share, and this would appear to imply that the winner of the auction for that privilege then pays the regular price for the share chosen after winning the auction.


          The Stock Exchange add-on serves to inject more money into the game, in a similar manner to railroad properties, as well as changing the relative values of properties. In particular, the Orange and Light Purple properties are more valuable due to the increased chance of landing on Free Parking, at the expense of the Red and Yellow groups.


          The Stock Exchange add-on was later redesigned and rereleased in 1992 under license by Chessex, this time including a larger number of new Chance and Community Chest cards. This version included ten new Chance cards (five ADVANCE TO STOCK EXCHANGE and five other related cards) and eleven new Community Chest cards (five ADVANCE TO STOCK EXCHANGE and six other related cards; the regular Community Chest card "From sale of stock you get $45" is removed from play when using these cards). Many of the original rules applied to this new version (in fact, one optional play choice allows for playing in the original form by only adding the ADVANCE TO STOCK EXCHANGE cards to each deck).


          A Monopoly Stock Exchange Edition was released in 2001 (although not in the US), this time adding an electronic calculator-like device to keep track of the complex stock figures. This was a full edition, not just an add-on, that came with its own board, money and playing pieces. Properties on the board were replaced by companies on which shares could be floated, and offices and home offices (instead of houses and hotels) could be built.


          


          Playmaster


          Playmaster, another official add-on, released in 1982, was an electronic device that kept track of all player movement and dice rolls as well as what properties are still available. It then uses this information to call random auctions and mortgages that will be advantageous for some players and a punishment for others, making it easier to free up cards of a colour group. It also plays eight short tunes when key game functions occur, for example when a player lands on a railroad it will play I've Been Working on the Railroad.


          


          Speed Die


          In 2007, Parker Brothers began releasing its standard version of Monopoly with a new addition to gameplay--the Speed Die. First included in Winning Moves' Monopoly: The Mega Edition variant, this third die alters gameplay by allowing players to increase their move up to 3 spaces (rolling one of the 3 numbered sides); move immediately to the next unowned property OR to the next property on which they would owe money (rolling one of 2 "Mr. Monopoly" sides); or "Get Off The Bus Early" (rolling the "Bus" side), allowing the player to use the total from one die or both dice to move (i.e. A roll of 1-5-BUS would let the player choose from moving 1, 5 or 6 spaces). Usage of the die in the regular game differs slightly from use in the Mega Edition (i.e. Players use the Speed Die from the beginning in Mega; players can only use the Speed Die in the regular game AFTER their first time going past GO).


          


          Spinoffs


          


          Film


          On June 19, 2007, Ridley Scott announced that he was directing a comedy-thriller based on the game, featuring a variety of young actors to generate interest in the game. Scarlett Johannson and Kirsten Dunst have been considered so far.


          


          Computer games


          Besides the many variants of the actual game (and the Monopoly Junior spin-off) released in either video game or computer game formats (e.g. Windows-based PC, Macintosh, Game Boy, Game Boy Advance, Sega Genesis, Commodore 64, etc.), two spin-off computer games have been created.


          Monopoly Tycoon is a PC game in the Tycoon series that makes strategy and speed into determining factors for winning the game, eliminating completely the element of luck inherent in the dice rolls of the original. The game uses the U.S. standard Atlantic City properties as its basis, but the game play is unique to this version. The game also allows for solo and multiplayer online games.


          Monopoly Casino is also a PC game, simulating a casino full of Monopoly-based adaptations of various casino games (most notably, slot machines). This program was released in both standard and "Vegas" editions, each featuring unique games.


          Monopoly: Star Wars is another PC game based on the standard Monopoly board but with Star Wars characters and locations.


          On April 23, 2008, Electronic Arts announced that they would be releasing in Q3 2008 a new version of Monopoly for the Xbox 360, PlayStation 3 and Wii video game consoles.


          In June 2008, Electronic Arts and iTunes released a Monopoly game for iPod (fifth generation), iPod Nano (third generation), and iPod Classic.


          


          Other board/dice/card games


          Parker Brothers and its licensees have also sold several games which are spinoffs of Monopoly. These are not add-ons, as they do not function as an addition to the Monopoly game, but are simply additional games in the flavor of Monopoly.


          
            	Monopoly Junior board game: A simplified version of the original game for young children.


            	Advance to Boardwalk board game: Focusing mainly on building the most hotels along the Boardwalk.


            	Express Monopoly card game: Released by Hasbro/Parker Brothers and Waddingtons in the UK in the 1990s, now out of print. Basically a rummy-style card game based on scoring points by completing colour group sections of the game board.


            	Monopoly: The Card Game: an updated card game released by Winning Moves Games under license from Hasbro. Similar, but decidedly more complex, gameplay to the Express Monopoly card game.


            	Free Parking card game: A more complex card game released by Parker Brothers, with several similarities to the card game Mille Bornes. Uses cards to either add time to parking meters, or spend the time doing activities to earn points. Includes a deck of Second Chance cards that further alter gameplay. (Two editions were made; minor differences in card art and Second Chance cards in each edition.)


            	Don't Go To Jail: Dice Game originally released by Parker Brothers; roll combinations of dice to create colour groups for points before rolling the words "GO" "TO" and "JAIL" (which forfeits all earned points for the turn).


            	Monopoly Express: A deluxe, travel-able edition re-release of Don't Go To Jail, replacing the word dice with "Officer Jones" dice and adding an eleventh die, Houses & Hotels, and a self-contained game container/dice roller & keeper.


            	Monopoly Express Casino: A gambling-themed version of the above game, that adds wagering to the gameplay.


            	Here and Now Electronic Edition: Eliminates the need for money, using credit cards instead.

          


          


          Game show


          A short-lived Monopoly game show aired on Saturday evenings during the summer of 1990 on ABC. The show was produced by Wheel of Fortune and Jeopardy! creator Merv Griffin. The show was hosted by former Jeopardy! contestant Mike Reilly. Three contestants competed by answering crossword puzzle-style clues to acquire the properties on the board and money equivalent to the values of said properties (with bonuses added for getting monopolies). After the properties were acquired and players used the earned money to improve them with Houses and Hotels, a timed "Monopoly Game Round" was played, allowing players to earn even more money by landing on their properties and answering more word clues. When time was up, the player with the most money won the game, and then went on to play the Bonus Game. In the Bonus Game, the contestant had to choose 4 properties on the board to convert to "Go To Jail" spaces. Along with the actual "Go To Jail" space, the contestant rolled the dice up to five times (with extra rolls added for each double rolled) and had to pass GO without landing on a "Go To Jail" space. If the contestant passed GO before running out of rolls or landing on a "Go To Jail" space, they won US$25,000; however if the contestant landed EXACTLY on GO, they would win US$50,000. The show was paired on ABC with a summer long Super Jeopardy! tournament.


          


          Gambling games


          In North America, a variety of slot machines and lotteries have been produced with a Monopoly theme. In Europe, there were also Monopoly " fruit machines," some of which remain popular through emulation. The British quiz machine brand itbox also supports a Monopoly trivia and chance game, which, like most other itbox games, costs 50p (GB0.50) to play and has a GB20 jackpot, although this is very rarely won.


          


          Other games


          There was also a live, online version of Monopoly. Six painted taxis drive around London picking up passengers. When the taxis reach their final destination, the region of London that they are in is displayed on the online board. This version takes far longer to play than board-game monopoly, with one game lasting 24 hours. Results and position are sent to players via e-mail at the conclusion of the game.


          


          Commercial Promotions


          The McDonald's Monopoly game is a sweepstakes advertising promotion of McDonald's and Hasbro that has been offered in the United States, Canada, Germany, UK and Australia. The game mimics the game of Monopoly. Originally, customers received a set of two tokens with every purchase, but now tokens only come with certain menu items. Tokens correspond to a property space on the Monopoly board. When combined into colour-matched properties, the tokens may be redeemed for money or prizes There are also "instant win" tokens the recipient can redeem for McDonald's food, money, or other prizes.


          


          Variants


          Because Monopoly evolved in the public domain before its commercialization, Monopoly has seen many variant games. Most of these are exact copies of the Monopoly games with the street names replaced with locales from a particular town, university, or fictional place. National boards have been released as well. Many of these are listed at " Localized versions of the Monopoly game". Details, including box cover art, can be seen in the " List of licensed Monopoly game boards". Over the years, many specialty Monopoly editions, licensed by Parker Brothers/Hasbro, and produced by them, or their licensees (including USAopoly and Winning Moves Games) have been sold to local and national markets worldwide. Two well known "families" of -opoly like games, without licenses from Parker Brothers/Hasbro, have also been produced.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monopoly_(game)"
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              	Population (2003)
            


            
              	-Total

              	570,971
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          Monrovia, population 572,971 (2003 census), is the capital city of Liberia. It is also Liberia's largest city. The city's economy is dominated by its harbour, which was significantly expanded by U.S. forces during the second World War. Main exports include latex and iron ore. Materials are also manufactured on-site, such as cement, refined petroleum, food products, bricks and tiles, furniture and chemicals. The harbour also has a large amount of storage and facilities for repairing ships.


          


          History


          The area was already inhabited when it was named Cape Mesurado by Portuguese sailors in the 1560s. With the aim of establishing a self-sufficient colony for emancipated American survivors of slavery, something that had already been accomplished in Freetown, the first settlers from the United States under the auspices of the American Colonization Society arrived in Africa in 1821. They landed at Sherbro Island in present-day Sierra Leone. The undertaking was a shambles and many settlers died. In 1822, a second ship rescued the settlers and took them to Cape Mesurado, establishing the settlement of Christopolis. In 1824, the city was renamed to Monrovia after James Monroe, then President of the United States. It is the only non-American capital city named after a U.S. President.


          In 1845, Monrovia was the site of the constitutional convention held by the American Colonization Society which drafted the constitution that would two years later be the constitution of an independent and sovereign Republic of Liberia .


          In 1979, the Organisation of African Unity held their conference in Monrovia, with then president William R. Tolbert as chairman. During his term, Tolbert improved public housing in Monrovia and decreased by 50% the tuition fees at the University of Liberia. A military coup led by Samuel Doe ousted the Tolbert government in 1980, with many members being executed.


          The city was severely damaged in the Liberian Civil War, notably during the siege of Monrovia, with many buildings damaged and nearly all the infrastructure destroyed. Major battles occurred between Samuel Doe's government and Prince Johnson's forces in 1990 and with the NPFL's assault on the city in 1992. A legacy of the war is a large population of homeless children and youths, either having been involved in the fighting or denied an education by it.


          


          Economy
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          The city's economy is dominated by its harbour. Monrovia is Liberia's financial centre. The Central Bank of Liberia is based in Monrovia.


          


          Government


          The city is home to the Monrovia City Corporation, which runs many services inside the city.


          


          Geography


          Monrovia lies on a peninsula, between the Atlantic Ocean and the Mesurado River and is a major port. The Saint Paul River lies directly North of the city. Monrovia is located at . Monrovia is Liberia's largest city and its administrative, commercial and financial centre.


          The city is located in Montserrado County; it is not the capital of Montserrado County.


          Education


          Monrovia is home to the University of Liberia, along with Cuttington College and Divinity School and many public and private schools.


          


          Infrastructure
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          Boats link the city with Greenville and Harper, and the nearest airport is Roberts International Airport, 60 km (40 mi) away at Robertsfield. The city is connected with the rest of the country via a network of roads and railways. Monrovia is listed as the home port by between ten and fifteen percent of the world's merchant shipping, registered in Liberia under Flag of Convenience arrangements. Both private taxis and minibuses run in the city, and are supplemented by larger buses run by the Monrovia Transit Authority.
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          A Monte Carlo method is a computational algorithm that relies on repeated random sampling to compute its results. Monte Carlo methods are often used when simulating physical and mathematical systems. Because of their reliance on repeated computation and random or pseudo-random numbers, Monte Carlo methods are most suited to calculation by a computer. Monte Carlo methods tend to be used when it is infeasible or impossible to compute an exact result with a deterministic algorithm.


          The term Monte Carlo was coined in the 1940s by physicists working on nuclear weapon projects in the Los Alamos National Laboratory.


          


          Overview


          There is no single Monte Carlo method; instead, the term describes a large and widely-used class of approaches. However, these approaches tend to follow a particular pattern:


          
            	Define a domain of possible inputs.


            	Generate inputs randomly from the domain, and perform a deterministic computation on them.


            	Aggregate the results of the individual computations into the final result.

          


          For example, the value of  can be approximated using a Monte Carlo method. Draw a square on the ground, then inscribe a circle within it. Now, scatter some small objects (for example, grains of rice or sand) throughout the square. If the objects are scattered uniformly, then the proportion of objects within the circle should be approximately /4, which is the ratio of the circle's area to the square's area. Thus, if we count the number of objects in the circle, multiply by four, and divide by the number of objects in the square, we'll get an approximation of .


          Notice how the  approximation follows the general pattern of Monte Carlo algorithms. First, we define a domain of inputs: in this case, it's the square which circumscribes our circle. Next, we generate inputs randomly (scatter individual grains within the square), then perform a computation on each input (test whether it falls within the circle). At the end, we aggregate the results into our final result, the approximation of . Note, also, two other common properties of Monte Carlo methods: the computation's reliance on good random numbers, and its slow convergence to a better approximation as more data points are sampled. If we just drop our grains in the centre of the circle, they might simply build up in a pile within the circle: they won't be uniformly distributed, and so our approximation will be way off. But if they are uniformly distributed, then the more grains we drop, the more accurate our approximation of  will become.


          


          History


          Monte Carlo methods were originally practiced under more generic names such as "statistical sampling". The name "Monte Carlo" was popularized by physics researchers Stanislaw Ulam, Enrico Fermi, John von Neumann, and Nicholas Metropolis, among others; the name is a reference to a famous casino in Monaco which Ulam's uncle would borrow money to gamble at. The use of randomness and the repetitive nature of the process are analogous to the activities conducted at a casino.


          Random methods of computation and experimentation (generally considered forms of stochastic simulation) can be arguably traced back to the earliest pioneers of probability theory (see, e.g., Buffon's needle, and the work on small samples by William Gosset), but are more specifically traced to the pre-electronic computing era. The general difference usually described about a Monte Carlo form of simulation is that it systematically "inverts" the typical mode of simulation, treating deterministic problems by first finding a probabilistic analog. Previous methods of simulation and statistical sampling generally did the opposite: using simulation to test a previously understood deterministic problem. Though examples of an "inverted" approach do exist historically, they were not considered a general method until the popularity of the Monte Carlo method spread.


          Perhaps the most famous early use was by Enrico Fermi in 1930, when he used a random method to calculate the properties of the newly-discovered neutron. Monte Carlo methods were central to the simulations required for the Manhattan Project, though were severely limited by the computational tools at the time. Therefore, it was only after electronic computers were first built (from 1945 on) that Monte Carlo methods began to be studied in depth. In the 1950s they were used at Los Alamos for early work relating to the development of the hydrogen bomb, and became popularized in the fields of physics, physical chemistry, and operations research. The Rand Corporation and the U.S. Air Force were two of the major organizations responsible for funding and disseminating information on Monte Carlo methods during this time, and they began to find a wide application in many different fields.


          Uses of Monte Carlo methods require large amounts of random numbers, and it was their use that spurred the development of pseudorandom number generators, which were far quicker to use than the tables of random numbers which had been previously used for statistical sampling.


          


          Applications


          Monte Carlo simulation methods are especially useful in studying systems with a large number of coupled degrees of freedom, such as liquids, disordered materials, strongly coupled solids, and cellular structures (see cellular Potts model). More broadly, Monte Carlo methods are useful for modeling phenomena with significant uncertainty in inputs, such as the calculation of risk in business (for its use in the insurance industry, see stochastic modelling). A classic use is for the evaluation of definite integrals, particularly multidimensional integrals with complicated boundary conditions.


          Monte Carlo methods in finance are often used to calculate the value of companies, to evaluate investments in projects at corporate level or to evaluate financial derivatives. The Monte Carlo method is intended for financial analysts who want to construct stochastic or probabilistic financial models as opposed to the traditional static and deterministic models.


          Monte Carlo methods are very important in computational physics, physical chemistry, and related applied fields, and have diverse applications from complicated quantum chromodynamics calculations to designing heat shields and aerodynamic forms.


          Monte Carlo methods have also proven efficient in solving coupled integral differential equations of radiation fields and energy transport, and thus these methods have been used in global illumination computations which produce photorealistic images of virtual 3D models, with applications in video games, architecture, design, computer generated films, special effects in cinema, business, economics and other fields.


          Monte Carlo methods are useful in many areas of computational mathematics, where a lucky choice can find the correct result. A classic example is Rabin's algorithm for primality testing: for any n which is not prime, a random x has at least a 75% chance of proving that n is not prime. Hence, if n is not prime, but x says that it might be, we have observed at most a 1-in-4 event. If 10 different random x say that "n is probably prime" when it is not, we have observed a one-in-a-million event. In general a Monte Carlo algorithm of this kind produces one correct answer with a guarantee n is composite, and x proves it so, but another one without, but with a guarantee of not getting this answer when it is wrong too often  in this case at most 25% of the time. See also Las Vegas algorithm for a related, but different, idea.


          


          Application areas


          Areas of application include:


          
            	Graphics, particularly for ray tracing; a version of the Metropolis-Hastings algorithm is also used for ray tracing where it is known as Metropolis light transport


            	Modeling light transport in biological tissue


            	Monte Carlo methods in finance


            	Reliability engineering


            	In simulated annealing for protein structure prediction


            	In semiconductor device research, to model the transport of current carriers


            	Environmental science, dealing with contaminant behaviour


            	Monte Carlo method in statistical physics; in particular, Monte Carlo molecular modeling as an alternative for computational molecular dynamics.


            	Search And Rescue and Counter-Pollution. Models used to predict the drift of a life raft or movement of an oil slick at sea.


            	In Probabilistic design for simulating and understanding the effects of variability


            	In Physical chemistry, particularly for simulations involving atomic clusters


            	In computer science

              
                	Las Vegas algorithm


                	LURCH


                	Computer Go

              

            


            	Modeling the movement of impurity atoms (or ions) in plasmas in existing and tokamaks (e.g.: DIVIMP).


            	In experimental particle physics, for designing detectors, understanding their behaviour and comparing experimental data to theory


            	Nuclear and particle physics codes using the Monte Carlo method:

              
                	GEANT - CERN's simulation of high energy particles interacting with a detector.


                	CompHEP, PYTHIA - Monte-Carlo generators of particle collisions


                	MCNP(X) - LANL's radiation transport codes


                	EGS - Stanford's simulation code for coupled transport of electrons and photons


                	PEREGRINE - LLNL's Monte Carlo tool for radiation therapy dose calculations


                	BEAMnrc - Monte Carlo code system for modeling radiotherapy sources ( LINAC's)


                	PENELOPE - Monte Carlo for coupled transport of photons and electrons, with applications in radiotherapy


                	MONK - Serco Assurance's code for the calculation of k-effective of nuclear systems


                	Modelling of foam and cellular structures


                	Modeling of tissue morphogenesis

              

            

          


          


          Other methods employing Monte Carlo


          
            	Assorted random models, e.g. self-organised criticality


            	Direct simulation Monte Carlo


            	Dynamic Monte Carlo method


            	Kinetic Monte Carlo


            	Quantum Monte Carlo


            	Quasi-Monte Carlo method using low-discrepancy sequences and self avoiding walks


            	Semiconductor charge transport and the like


            	Electron microscopy beam-sample interactions


            	Stochastic optimization


            	Cellular Potts model


            	Markov chain Monte Carlo


            	Cross-Entropy Method


            	Applied information economics

          


          


          Use in mathematics


          In general, Monte Carlo methods are used in mathematics to solve various problems by generating suitable random numbers and observing that fraction of the numbers obeying some property or properties. The method is useful for obtaining numerical solutions to problems which are too complicated to solve analytically. The most common application of the Monte Carlo method is Monte Carlo integration.


          


          Integration


          Deterministic methods of numerical integration operate by taking a number of evenly spaced samples from a function. In general, this works very well for functions of one variable. However, for functions of vectors, deterministic quadrature methods can be very inefficient. To numerically integrate a function of a two-dimensional vector, equally spaced grid points over a two-dimensional surface are required. For instance a 10x10 grid requires 100 points. If the vector has 100 dimensions, the same spacing on the grid would require 10100 pointsfar too many to be computed. 100 dimensions is by no means unreasonable, since in many physical problems, a "dimension" is equivalent to a degree of freedom. (See Curse of dimensionality.)


          Monte Carlo methods provide a way out of this exponential time-increase. As long as the function in question is reasonably well-behaved, it can be estimated by randomly selecting points in 100-dimensional space, and taking some kind of average of the function values at these points. By the law of large numbers, this method will display [image: 1/\sqrt{N}] convergencei.e. quadrupling the number of sampled points will halve the error, regardless of the number of dimensions.


          A refinement of this method is to somehow make the points random, but more likely to come from regions of high contribution to the integral than from regions of low contribution. In other words, the points should be drawn from a distribution similar in form to the integrand. Understandably, doing this precisely is just as difficult as solving the integral in the first place, but there are approximate methods available: from simply making up an integrable function thought to be similar, to one of the adaptive routines discussed in the topics listed below.


          A similar approach involves using low-discrepancy sequences insteadthe quasi-Monte Carlo method. Quasi-Monte Carlo methods can often be more efficient at numerical integration because the sequence "fills" the area better in a sense and samples more of the most important points that can make the simulation converge to the desired solution more quickly.


          


          Integration methods


          
            	Direct sampling methods

              
                	Importance sampling


                	Stratified sampling


                	Recursive stratified sampling


                	VEGAS algorithm

              

            


            	Random walk Monte Carlo including Markov chains

              
                	Metropolis-Hastings algorithm

              

            


            	Gibbs sampling

          


          


          Optimization


          Another powerful and very popular application for random numbers in numerical simulation is in numerical optimization. These problems use functions of some often large-dimensional vector that are to be minimized (or maximized). Many problems can be phrased in this way: for example a computer chess program could be seen as trying to find the optimal set of, say, 10 moves which produces the best evaluation function at the end. The traveling salesman problem is another optimization problem. There are also applications to engineering design, such as multidisciplinary design optimization.


          Most Monte Carlo optimization methods are based on random walks. Essentially, the program will move around a marker in multi-dimensional space, tending to move in directions which lead to a lower function, but sometimes moving against the gradient.


          


          Optimization methods


          
            	Evolution strategy


            	Genetic algorithms


            	Parallel tempering


            	Simulated annealing


            	Stochastic optimization


            	Stochastic tunneling

          


          


          Inverse problems


          Probabilistic formulation of inverse problems leads to the definition of a probability distribution in the model space. This probability distribution combines a priori information with new information obtained by measuring some observable parameters (data). As, in the general case, the theory linking data with model parameters is nonlinear, the a posteriori probability in the model space may not be easy to describe (it may be multimodal, some moments may not be defined, etc.).


          When analyzing an inverse problem, obtaining a maximum likelihood model is usually not sufficient, as we normally also wish to have information on the resolution power of the data. In the general case we may have a large number of model parameters, and an inspection of the marginal probability densities of interest may be impractical, or even useless. But it is possible to pseudorandomly generate a large collection of models according to the posterior probability distribution and to analyze and display the models in such a way that information on the relative likelihoods of model properties is conveyed to the spectator. This can be accomplished by means of an efficient Monte Carlo method, even in cases where no explicit formula for the a priori distribution is available.


          The best-known importance sampling method, the Metropolis algorithm, can be generalized, and this gives a method that allows analysis of (possibly highly nonlinear) inverse problems with complex a priori information and data with an arbitrary noise distribution. For details, see Mosegaard and Tarantola (1995) , or Tarantola (2005) .


          


          Monte Carlo and random numbers


          Interestingly, Monte Carlo simulation methods do not generally require truly random numbers to be useful - for other applications, such as primality testing, unpredictability is vital (see Davenport (1995)). Many of the most useful techniques use deterministic, pseudo-random sequences, making it easy to test and re-run simulations. The only quality usually necessary to make good simulations is for the pseudo-random sequence to appear "random enough" in a certain sense.


          What this means depends on the application, but typically they should pass a series of statistical tests. Testing that the numbers are uniformly distributed or follow another desired distribution when a large enough number of elements of the sequence are considered is one of the simplest, and most common ones.


          


          An alternative to the basic Monte Carlo method


          Applied information economics (AIE) is a decision analysis method used in business and government that addresses some of the shortcomings of the Monte Carlo method - at least how it is usually employed in practical situations. The most important components AIE adds to the Monte Carlo method are:


          
            	1) Accounting for the systemic overconfidence of human estimators with calibrated probability assessment


            	2) Computing the economic value of information to guide additional empirical measurements


            	3) Using the results of Monte Carlos as input to portfolio analysis

          


          When Monte Carlo simulations are used in most decision analysis settings, human experts are used to estimate the probabilities and ranges in the model. However, decision psychology research in the field of calibrated probability assessments shows that humans - especially experts in various fields - tend to be statistically overconfident. That is, they put too high a probability that a forecasted outcome will occur and they tend to use ranges that are too narrow to reflect their uncertainty. AIE involves training human estimators so that the probabilities and ranges they provide realistically reflect uncertainty (eg., a subjective 90% confidence interval as a 90% chance of containing the true value). Without such training, Monte Carlo models will invariably underestimate the uncertainty of a decision and therefore the risk.


          Another shortcoming is that, in practice, most users of Monte Carlo simulations rely entirely on the initial subjective estimates and almost never follow up with empirical observation. This may be due to the overwhelming number of variables in many models and the inability of analysts to choose economically justified variables to measure further. AIE addresses this by using methods from decision theory to compute the economic value of additional information. This usually eliminates the need to measure most variables and puts pragmatic constraints on the methods used to measure those variables that have a significant information value.


          The final shortcoming addressed by AIE is that the output of a Monte Carlo - at least for the analysis of business decisions - is simply the histogram of the resulting returns. No criteria is presented to determine if a particular distribution of results is acceptable or not. AIE uses Modern Portfolio Theory to determine which investments are desirable and what their relative priorities should be.
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              	Capital

              (and largest city)

              	Podgorica1

            


            
              	Official languages

              	Montenegrin2

              Serbian, Bosnian, Albanian and Croatian
            


            
              	Demonym

              	Montenegrin
            


            
              	Government

              	Semi-presidential republic
            


            
              	-

              	President

              	Filip Vujanović
            


            
              	-

              	Prime Minister

              	Milo Đukanović
            


            
              	-

              	Speaker

              	Ranko Krivokapić
            


            
              	Foundation
            


            
              	-

              	Cetinje founded

              	1484
            


            
              	-

              	Annexed by Ottoman Empire

              	1499
            


            
              	-

              	Independence recognized

              	1878
            


            
              	-

              	Unification with Serbia

              	1918
            


            
              	-

              	Independence from Serbia and Montenegro

              	2006
            


            
              	Area
            


            
              	-

              	Total

              	13,812km( 160th)

              5,019 sqmi
            


            
              	-

              	Water(%)

              	1.5
            


            
              	Population
            


            
              	-

              	July 2008estimate

              	678,177( 162nd)
            


            
              	-

              	2003census

              	620,145
            


            
              	-

              	Density

              	50/km( 121st)

              115.6/sqmi
            


            
              	GDP( PPP)

              	2005/2006estimate
            


            
              	-

              	Total

              	$3.443 billion
            


            
              	-

              	Per capita

              	$3,800
            


            
              	GDP (nominal)

              	2007estimate
            


            
              	-

              	Total

              	$2.87 billion
            


            
              	-

              	Per capita

              	$ 4 818
            


            
              	HDI(2004)

              	0.788(medium)( 72nd)
            


            
              	Currency

              	Euro3 ( EUR)
            


            
              	Time zone

              	CET ( UTC+1)
            


            
              	-

              	Summer( DST)

              	CEST( UTC+2)
            


            
              	Internet TLD

              	.me ( .yu)4
            


            
              	Calling code

              	+382
            


            
              	1 The traditional old capital of Montenegro is Cetinje.

              2 considered commonly as the Ijekavian dialect of the Serbian language.

              3 Adopted unilaterally; Montenegro is not a formal member of the Eurozone.

              4 .me became active in September 2007. Suffix .yu will exist until September 2009.
            

          


          Montenegro ( Montenegrin/ Serbian: Црна Гора, Crna Gora (pronounced [ˈt͡sr̩naː ˈɡɔra], listen), Albanian: Mali i Zi ([ˈmali i ˈzi])) is a country located in Southeastern Europe. It has a coast on the Adriatic Sea to the south and borders Croatia to the west, Bosnia and Herzegovina to the northwest, Serbia to the northeast, Albania to the southeast. Its capital and largest city is Podgorica, while Cetinje is designated as the Prijestonica (meaning the old royal capital or former seat of the throne).


          A principality in the Late Middle Ages, its independence from the Ottoman Empire was formally recognized in 1878. From 1918, Montenegro became a part of various incarnations of Yugoslavia. Based on the results of the referendum held on May 21, 2006, Montenegro declared independence on June 3, 2006 and is still currently the newest fully recognized country in the world. On June 28, 2006, it became the 192nd member state of the United Nations, and on May 11, 2007, the 47th member state of the Council of Europe.


          


          Name


          Montenegro's native name, Crna Gora, is mentioned for the first time in 1296 by Serbian King Stefan Uro I in his edicts to the Serbian Orthodox Zeta Episcopate seat at the Vranjina island in Lake Skadar. The origin of the term lies in the Slavic reference to excessively mountainous regions, often emerging in the medieval Serbian realm. Mentioned afterwards in most House of Nemanjić's edicts and in subsequent Venetian sources in the 13th and 14th centuries, signifying the area of the Upper Zeta, the name stabilized itself for a Principality in the second half of the 15th century under Lord Ivan Crnojević, mostly confounding erroneously the term with the dynasty's name, which both have similar roots. The region itself became remembered as Old Montenegro (Стара Црна Гора/Stara Crna Gora) as by the 19th century the The Highlands were added to the state, and Montenegro further increased its size several times by the 20th century during wars against the Ottomans, expanding its name to and annexing Old Herzegovina and parts of Old Serbia, most notably Metohija and southern Rashka. The state changed little to modern day reference, losing Metohija (western Kosovo) and gaining the Bay of Kotor. The name of the region gave the name to its people, the Montenegrins (Црногорци/Crnogorci).


          The country's name in most Western European languages, including English, reflects an adoption of the Venetian term monte negro, meaning "black mountain", which probably dates back to the era of Venetian hegemony over the area in the Middle Ages. Other languages, particularly nearby ones, use their own direct translation of the term "black mountain" (e.g. Albanian: Mali i Zi, Bulgarian: Черна гора, Cherna gora, Czech: Čern Hora, Greek: ύ, Mavrovonio, Polish: Czarnogra, Romanian: Muntenegru, Slovenian: Črna Gora, Slovak: Čierna hora, and Turkish: Karadağ). Names from further afield include Russian: Черногория, Chernogoriya, Icelandic: Svartfjallaland and Chinese: 黑山 (pinyin: "hēishān")


          The ISO Alpha-2 code for Montenegro is ME and the Alpha-3 Code is MNE.


          


          History
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          The first recorded settlers of present-day Montenegro were Illyrians, the Docleata. In 9 AD the Romans conquered the region of present-day Montenegro. Slavs massively colonized the area in the 5th and 6th centuries, forming a semi-independent principality, Doclea, that was involved in Balkan medieval politics with ties to Rascia and Byzantium and to a lesser extent Bulgaria, becoming a monarchy in the late 11th century. By the end of the 12th century, fully incorporated into a Serbian realm, the newly acquired land, then called Zeta, was governed by the Serbian Nemanjic dynasty. After the Serbian Empire collapsed in the second half of the 14th century, another family came to prominence by expanding their power in the region, the Balićs. In 1421 it was annexed to the Serbian Despotate, but after 1455 another noble family from Zeta, the Crnojevićs, ruled Montenegro that until the end of the 15th century became the last free monarchy of the Balkans, finally falling to the Ottomans in 1499, who annexed it to the sanjak of Skadar. For a short time Montenegro existed as a separate autonomous sanjak in 15141528, another version of which existed again some time between 1597 and 1614.


          In the 16th century Montenegro developed a form of special and unique autonomy within the Ottoman Empire: the local Serb clans were also free of many bonds due to Montenegro's autonomy. Nevertheless the Montenegrins refused to accept Ottoman reign and in the 17th century raised numerous rebellions, culminating with the Ottoman defeat in the Great Turkish War at the end of that century. Montenegro became a theocracy led by the Serbian Orthodox Metropolitans, flourishing since the Petrović-Njego became the traditional Prince-Bishops. The Venetian Republic introduced governors that meddled in Montenegrin politics; when the republic was succeeded by the Austrian Empire in 1797, the governors were abolished by Prince-Bishop Petar II in 1832. His predecessor Petar I contributed to the unification of Montenegro with the Highlands.
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          Under Nicholas I, the Principality of Montenegro vastly advanced and enlarged several times in the Montenegro-Turkish Wars and achieved recognition of independence in 1878. Modernization of the state followed, culminating with the draft of a Constitution in 1905. Political rifts for the first time emerged between the reigning People's Party that supported democratization of the ruler's autocratic regime and unconditional union with Serbia and the minor pro-monarch True People's Party. In 1910 Montenegro became a Kingdom. It initiated the Balkan wars in 1912 and 1913 in which the Ottomans lost all lands in the Balkans, achieving a common border with Serbia, but the Skadar was awarded to a newly created Albania. In World War I in 1914 Montenegro sided with Serbia against the Central Powers, suffering a full scale defeat to Austria-Hungary in early 1916. In 1918 the Allies liberated Montenegro, which was subsequently merged with Serbia.


          In 1922 Montenegro formally became the Zeta Area of the Kingdom of Serbs, Croats and Slovenes, and in 1929 it became a part of a larger Zeta Banate of the Kingdom of Yugoslavia. In World War II Yugoslavia was invaded by the Axis forces in 1941, who established a puppet Independent State of Montenegro, liberated by the Yugoslav Partisans in 1944. Montenegro became a constituent republic of the communist Socialist Federal Republic of Yugoslavia (SFRY), its capital renamed to Titograd in honour of Partisan leader and SFRY president Josip "Tito" Broz. More and more autonomy was established, until the Socialist Republic of Montenegro ratified a new constitution 1974 (however, this RFM remained a constituent republic of the SFRY).


          After the dissolution of the SFRY in 1992, Montenegro remained part of a smaller Federal Republic of Yugoslavia along with Serbia.
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          In the referendum on remaining in Yugoslavia in 1992, 95.96% of the votes were cast for remaining in the federation with Serbia, although the turnout was at 66% because of a boycott by the Muslim, Albanian and Catholic minorities as well as the pro-independence Montenegrins. The opposition claimed that the poll was organized under anti-democratic conditions, during wartime in the former Yugoslavia, with widespread propaganda from the state-controlled media in favour of a pro-federation vote. There is no impartial report on the fairness of the referendum, as the 1992 referendum was totally unmonitored, unlike the 2006 vote, which has been closely monitored by the European Union.


          During the 19911995 Bosnian War and Croatian War, Montenegro participated with its police and military forces in the attacks on Dubrovnik, Croatia and Bosnian towns along with Serbian troops. It conducted persecutions against Bosnian refugees who were arrested by Montenegrin police and transported to Serb camps in Foča, where they were executed.


          In 1996, Milo Đukanović's government severed ties between Montenegro and the Serbian regime, which was then under Miloević. Montenegro formed its own economic policy and adopted the German Deutsche Mark as its currency. It has since adopted the Euro, though it is not formally part of the Eurozone currency union. Subsequent governments of Montenegro carried out pro-independence policies, originally restored by the Liberal Alliance of Montenegro, and political tensions with Serbia simmered despite the political changes in Belgrade. Despite its pro-independence leanings, targets in Montenegro were bombed by NATO forces during Operation Allied Force in 1999, although the extent of these attacks was very limited in both time and the area affected.


          In 2002, Serbia and Montenegro came to a new agreement regarding continued cooperation and entered into negotiations regarding the future status of the Federal Republic of Yugoslavia. In 2003, the Yugoslav federation was replaced in favour of a looser state union named Serbia and Montenegro and a possible referendum on Montenegrin independence was postponed for a minimum of three years.


          [bookmark: 21st_century_independence]


          21st century independence


          


          The status of the union between Montenegro and Serbia was decided by the referendum on Montenegrin independence on May 21, 2006. A total of 419,240 votes were cast, representing 86.5% of the total electorate. 230,661 votes or 55.5% were for independence and 185,002 votes or 44.5% were against. The 45,659 difference narrowly surpassed the 55% threshold needed to validate the referendum under the rules set by the European Union. According to the electoral commission, the 55% threshold was passed by only 2,300 votes. Serbia, the member-states of the European Union, and the permanent members of the United Nations Security Council have all recognized Montenegro's independence.


          The 2006 referendum was monitored by five international observer missions, headed by an OSCE/ ODIHR monitoring team, and around 3,000 observers in total (including domestic observers from CEMI, CEDEM and other organizations). The OSCE/ODIHR ROM joined efforts with the observers of the OSCE Parliamentary Assembly (OSCE PA), the Parliamentary Assembly of the Council of Europe (PACE), the Congress of Local and Regional Authorities of the Council of Europe (CLRAE) and the European Parliament (EP) to form an International Referendum Observation Mission (IROM). The IROMin its preliminary report"assessed compliance of the referendum process with OSCE commitments, Council of Europe commitments, other international standards for democratic electoral processes, and domestic legislation." Furthermore, the report assessed that the competitive pre-referendum environment was marked by an active and generally peaceful campaign and that "there were no reports of restrictions on fundamental civil and political rights."


          On June 3, 2006, the Parliament of Montenegro declared the independence of Montenegro, formally confirming the result of the referendum on independence. Serbia did not obstruct the ruling, confirming its own independence and declaring the union of Serbia and Montenegro ended shortly thereafter.


          On September 6, 2007 an adviser of the Prime Minister of Serbia called Montenegro a 'quasi-state'. Montenegro gave a protest list to the Serbian Ministry for Foreign Affairs. The Deputy Prime Minister of Serbia, Božidar Đelić, has apologized for this.


          


          Geography
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          Internationally, Montenegro borders Croatia, Bosnia and Herzegovina, Serbia, the disputed territory Kosovo, and Albania. Historically, its territory was divided into "nahije".


          Some of the biggest cities and towns in Montenegro are:


          
            	Podgorica (capital; 136,473 inhabitants)


            	Nikić (58,212)


            	Pljevlja (21,377)


            	Bijelo Polje (15,883)


            	Cetinje (The former royal capital and the seat of the throne; 15,137)


            	Bar (13,719)


            	Herceg Novi (12,739)


            	Berane (11,776)

          


          Montenegro ranges from high peaks along its borders with Serbia and Albania, a segment of the Karst of the western Balkan Peninsula, to a narrow coastal plain that is only one to four miles (6 km) wide. The plain stops abruptly in the north, where Mount Lovćen and Mount Orjen plunge abruptly into the inlet of the Bay of Kotor.


          Montenegro's large Karst region lies generally at elevations of 1,000 metres (3,281 ft) above sea level; some parts, however, rise to 2,000 metres (6,560 ft), such as Mount Orjen (1,894 m/6,214 ft), the highest massif among the coastal limestone ranges. The Zeta River valley, at an elevation of 500meters (1,640 ft), is the lowest segment.


          The mountains of Montenegro include some of the most rugged terrain in Europe. They average more than 2,000metres (6,560 ft) in elevation. One of the country's notable peaks is Bobotov Kuk in the Durmitor mountains, which reaches a height of 2,522 metres (8,274 ft). The Montenegrin mountain ranges were among the most ice-eroded parts of the Balkan Peninsula during the last glacial period.


          
            	Longest beach: Velika Plaža, Ulcinj  13,000 m (8 miles)


            	Highest peak: Zla Kolata, Prokletije at 2,534 m


            	Largest lake: Skadar Lake  391km (151 sq mi) of surface area


            	Deepest canyon: Tara River Canyon  1,300 m (4,265 ft)


            	Biggest bay: Bay of Kotor


            	National parks: Durmitor  390 km (150 sq mi), Lovćen  64 km (25 sq mi), Biogradska Gora  54 km (21 sq mi), Lake Scutari  400 km (154 sq mi)


            	UNESCO World Heritage sites: Durmitor and Tara River Canyon, old city of Kotor.

          


          


          Government and politics
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          Montenegro is defined as a " Civic, democratic, ecological and state of social justice, based on the reign of Law". It is an independent and sovereign Republic. It proclaimed its new Constitution on 22 October 2007.


          


          Government


          The current Government of the Republic of Montenegro (Vlada Republike Crne Gore) is composed of the prime minister, the deputy prime ministers as well as ministers. Milo Đukanović is the Prime Minister of Montenegro and head of the Government. The ruling party in Montenegro ever since multi-party system was introduced is the controversial Democratic Party of Socialists of Montenegro (DPS) (Demokratska Partija Socijalista Crna Gore), in coalition with the much smaller Social Democratic Party of Montenegro (SDP) (Socijaldemokratska Partija Crne Gore).


          


          President
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          The President of Montenegro is elected for a period of five years through direct elections. According to the constitution, the President will represent the republic in the country and abroad, promulgate laws by ordinance, call elections for the Parliament, propose candidates for the Prime Minister, president and justices of the Constitutional Court to the Parliament, propose to the Parliament calling of a referendum, grant amnesty for criminal offences prescribed by the national law, confer decoration and awards, and perform all other duties in accordance with the Constitution. The President shall also be a member of the Supreme Defence Council.


          


          Parliament


          The Montenegrin Parliament (Skuptina Republike Crne Gore) passes all laws in Montenegro, ratifies international treaties, appoints the Prime Minister, ministers, and justices of all courts, adopts the budget and performs other duties as established by the Constitution. The Parliament can pass a vote of no-confidence on the Government by a majority of the members. One representative is elected per 6,000 voters, which in turn results in a reduction of total number of representatives in the Parliament of Montenegro. The current president of the Parliament is Ranko Krivokapić.


          The present parliament contains 81 seats instead of 75 in the previous parliament. Parliamentary elections were held on 10 September 2006 and were the first since the proclamation of independence. The constituent parliamentary session took place on 2 October 2006.


          


          Symbols


          A new official flag of Montenegro was adopted on July 13, 2004, by the Montenegrin legislature. The new flag is based on the royal standard of King Nikola I of Montenegro. This flag was all red with a gold border, a gold coat of arms, and the initials НІ in Cyrillic script (corresponding to NI in Latin script) representing King Nikola I. These initials are omitted from the modern flag and replaced with a golden lion.


          The national day of 13 July marks the date in 1878 when the Congress of Berlin recognised Montenegro as the 27th independent state in the world and the start of one of the first popular uprisings in Europe against the Axis Powers on 13 July 1941 in Montenegro.


          In 2004, the Montenegrin legislature selected a popular Montenegrin traditional song, Oh, Bright Dawn of May, as the national anthem. Montenegro's official anthem during the reign of King Nikola was Ubavoj nam Crnoj Gori (To our beautiful Montenegro). The Montenegrin popular anthem has unofficially been Onamo, 'namo! since King Nikola I wrote it in the 1860s.


          Economy
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          During the era of communism Montenegro experienced a rapid period of urbanization and industrialization. An industrial sector based on electricity generation, steel, aluminium, coal mining, forestry and wood processing, textiles and tobacco manufacture were built up, with trade, overseas shipping, and particularly tourism, increasingly important by the late 1980s.


          The loss of previously guaranteed markets and suppliers after the breakup of Yugoslavia left the Montenegrin industrial sector reeling as production was suspended and the privatization program, begun in 1989, was interrupted. The disintegration of the Yugoslav market, and the imposition of the UN sanctions in May 1992 were the causes of the greatest economic and financial crisis since World War II. During 1993, two thirds of the Montenegrin population lived below the poverty line, while frequent interruptions in relief supplies caused the health and environmental protection to drop below the minimum of international standards. The financial losses under the adverse effects of the UN sanctions on the overall economy of Montenegro are estimated to be approximately $6.39 billion. This period also experienced the second highest hyperinflation in history (3 million percent in January 1994) (The highest hyperinflation happened in Hungary after the end of World War II, when inflation there hit 4.19 x 1016 percent).


          In 1997, Milo Đukanović took control over the ruling Democratic Party of Socialists of Montenegro (DPS) and began severing ties with Milosevic' Serbia. He blamed the policies of Slobodan Miloević for the overall decline of the Montenegrin economy, as well as Miloević's systematic persecution of non-Serbs. Montenegro introduced the German mark as response to again-growing inflation, and insisted on taking more control over its economic fate. This eventually resulted in creation of Serbia and Montenegro, a loose union in which Montenegro mostly took responsibility for its economic policies.


          This was followed by implementation of faster and more efficient privatization, passing of reform laws, introduction of VAT and usage of Euro as Montenegro's legal tender.


          


          Demographics
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          According to 2003 census, Montenegro has 620,145 citizens. If the methodology used up to 1991 was used in the 2003 census, Montenegro would officially have 673,094 citizens. Most recent estimates stake somewhere below 700,000 inhabitants.


          When the census was taken Montenegro was a non-national civic state. In the meantime, the Constitution was changed, hence it now recognizes the major ethnic groups living in it: Montenegrins, Serbs, Bosniaks, Albanians, Muslims and Croats. Ethnic composition according to the 2004 official data:


          
            
              	

              	Number

              	%
            


            
              	TOTAL

              	620,145

              	100
            


            
              	Montenegrins

              	267,669

              	43.16
            


            
              	Serbs

              	198,414

              	31.99
            


            
              	Bosniacs

              	48,184

              	7.77
            


            
              	Albanians

              	31,163

              	5.03
            


            
              	Muslims

              	24,625

              	3.97
            


            
              	Croats

              	6,811

              	1.1
            


            
              	Romany

              	2,601

              	0.42
            


            
              	Yugoslavs

              	1,860

              	0.3
            


            
              	others

              	38,818

              	6.26
            

          


          The latest poll from mid 2008 had given a changed ethnic distributions:


          
            	43.6% Montenegrins


            	33.1% Serbs


            	9.4% Muslims


            	5.1% Albanians


            	3.9% Bosniacs


            	4.9% others

          


          Most citizens speak the Serbian language of the Iyekavian dialect. However, as of 2004 the moves for an independent Montenegrin language were promoted and with the new 2007 Constitution it became Montenegro's prime official language. Next to it, Serbian, Albanian, Bosnian and Croatian are recognized in usage.


          
            
              	

              	Number

              	%
            


            
              	TOTAL

              	620,145

              	100
            


            
              	Serbian

              	393,740

              	63.49
            


            
              	Montenegrin

              	136,208

              	21.96
            


            
              	Albanian

              	32,603

              	5.26
            


            
              	Bosniac

              	19,906

              	3.21
            


            
              	Bosnian

              	14,172

              	2.28
            


            
              	Croatian

              	2,791

              	0.45
            


            
              	other

              	20,725

              	3.34
            

          


          Most Montenegrin inhabitants are Orthodox Christians, followers of the Serbian Orthodox Church's Metropolitanate of Montenegro and the Littoral. The religious institutions all have guaranteed rights and are separate from the state. There is a sizeable number of Sunni Muslims in Montenegro that maintain their own Islamic Community of Montenegro. There is also a small Roman Catholic population, divided onto the Achdiocese of Antivari headed by Primate of Serbia and the Diocese of Kotor that is a part of the Church of Croatia. Religious determination according to the census:


          
            
              	

              	Number

              	%
            


            
              	TOTAL

              	620,145

              	100
            


            
              	Orthodox

              	460,383

              	74.24
            


            
              	Muslim

              	110,034

              	17.74
            


            
              	Roman Catholic

              	21,972

              	3.54
            


            
              	other

              	27,756

              	4.48
            

          


          According the newest report, there are 24,610 total refugees from the Yugoslav wars in Montenegro, forming 4.2% of the total population. 16,136 are refugees from Kosovo after 1999 and 8,474 expelled from Croatia and Bosnia.


          


          Culture
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          The culture of Montenegro has been shaped by a variety of influences throughout history. The influence of Orthodox, Slavonic, Central European, Islamic, and seafaring Adriatic cultures (notably parts of Italy, like the Republic of Venice) have been the most important in recent centuries.


          Montenegro has many significant cultural and historical sites, including heritage sites from the pre- Romanesque, Gothic and Baroque periods. The Montenegrin coastal region is especially well known for its religious monuments, including the Cathedral of Saint Tryphon in Kotor (Cattaro under the Venetians), the basilica of St. Luke (over 800 years), Our Lady of the Rocks (krpjela), the Savina Monastery and others. Montenegro's medieval monasteries contain thousands of square metres of frescos on their walls.


          The traditional folk dance of the Montenegrins is the Oro, a circle dance that involves dancers standing on each other's shoulders in a circle while one or two dancers are dancing in the middle.


          The first literary works written in the region are ten centuries old, and the first Montenegrin book was printed five hundred years ago. The first state-owned printing press was located in Cetinje in 1494, where the first South Slavic book, Oktoih, was printed the same year. Ancient manuscripts, dating from the thirteenth century, are kept in the Montenegrin monasteries.


          Montenegro's capital Podgorica and the former royal capital of Cetinje are the two most important centers of culture and the arts in the country.


          


          Education


          Education in Montenegro is regulated by the Montenegrin Ministry of Education and Science.


          Education starts in either pre-schools or elementary schools. Children enroll in elementary schools ( Serbian: Osnovna kola) at the age of 6; it lasts 9 years. The students may continue their secondary education, which lasts 4 years (3 years for trade schools) and ends with graduation ( Matura). Higher education lasts with a certain first degree after 3 to 6 years.


          


          Sports


          Serbia and Montenegro were represented by a single football team in the 2006 FIFA World Cup tournament, despite having formally split just weeks prior to its start. Following this event, this team has been inherited by Serbia, while a new one was organized to represent Montenegro in international competitions. On March 24, 2007, the Montenegrin national team came from behind to win its first ever fixture, 2-1, in a friendly game against Hungary at the Podgorica Stadium. On their 119th Session in Guatemala City in July 2007, the International Olympic Committee granted recognition and membership to the newly formed Montenegrin National Olympic Committee. Montenegro is set to debut at the 2008 Summer Olympics in Beijing.


          Water Polo is one of the most popular sports in the country. Montenegro won the European Championships in Malaga, Spain on July 13, 2008 over Serbia 6-5 in a game that was tied 5-5 after four quarters. This was Montenegros first major international competition for which they had to qualify through two LEN tournaments. Montenegros first division in water polo consists of five clubs, all with an annual budget of one million Euros and more - VK Primorac Kotor (2007 and 2008 Montenegro champions), VK Jadran Herceg Novi (2006 champions of Serbia-Montenegro), VK Budvanska Rivijera Budva, VK Prcanj and VK Bijela. From the coming season 2008-09 they will be joined by a sixth club, VK Cattaro. Additionally, they have qualified for the Olympic games in Beijing and will be considered one of the favorites to win.
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          The Montessori method is an educational method for children, based on theories of child development originated by Italian educator Maria Montessori in the late 19th and early 20th century. It is applied primarily in preschool and elementary school settings, though some Montessori high schools exist.


          The method is characterized by an emphasis on self-directed activity on the part of the child and clinical observation on the part of the teacher (often called a "director", "directress", or "guide"). It stresses the importance of adapting the child's learning environment to his or her developmental level, and of the role of physical activity in absorbing academic concepts and practical skills. It is also characterized by the use of autodidactic (self-correcting) equipment to introduce various concepts.


          Although there are many schools which use the name "Montessori," the word itself is not recognized as a trademark, nor is it associated with a single specific organization.


          


          History


          Dr. Maria Montessori developed what became known as "The Montessori Method" as an outgrowth of her post-graduate research into the intellectual development of children with mental retardation. Building on the work of French physicians Jean Itard and Edouard Seguin, she attempted to build an environment for the scientific study of children with various sorts of physical and mental disabilities. Following successes in the treatment of these children, she began to research the application of her techniques to the education of children of average intelligence. By 1906, Dr. Montessori was sufficiently well-known that she was asked to run a day-care centre in the run-down San Lorenzo district of Rome. She used the opportunity to observe the children's interactions with materials she developed, refining them as well as developing new materials with which the children could work. This materials-centered approach, in which the teacher primarily observes while the children select materials designed to impart specific concepts or skills, is a hallmark of Montessori education. Montessori's initial work was primarily with preschool-aged children. After observing developmental changes occurring in children who are just beginning elementary school, she and her son Mario began a new course of research into adapting her approach to elementary-aged children. Toward the end of her life, in her book From Childhood To Adolescence, Montessori sketched out a view of how her teaching methodology might be applied to the secondary and university levels.


          


          Philosophy


          


          Introduction to the methodology in practice


          With the opening of her first school in 1907 in Rome, the term Montessori became associated with schools that use Dr. Montessoris educational approach to children as well as her precise educational materials tailored for childrens developmental needs. A number of schools around the world implement her approach to education for a wide range of ages. From the moment the child enters the classroom, each step in his education is seen as a progressive building block, ultimately forming the whole person, in the emergence from childhood to adult. All focus is on the needs of the child. One distinguishing feature of Montessori at the preschool age is that children direct their own learning, choosing among the sections of a well-structured and stocked classroom including Practical Life (fine and gross motor skill development), Sensorial (sensory and brain development), Language, Math, Geography, Science and Art. The role of a teacher is to introduce children to materials and then remain a silent presence in the classroom.


          


          Concepts


          The Montessori philosophy is built upon the idea that children develop and think differently than adults; that they are not merely "adults in small bodies". Dr. Montessori advocated children's rights, children working to develop themselves into adults, and that these developments would lead to world peace. The Montessori method discourages traditional measurements of achievement (grades, tests) under the premise that it is damaging to the inner growth of children (and adults). Feedback and qualitative analysis of a child's performance does exist but is usually provided in the form of a list of skills, activities and critical points, and sometimes a narrative of the child's achievements, strengths and weaknesses, with emphasis on the improvement of those weaknesses.


          


          Premises


          The premises of a Montessori approach to teaching and learning include the following:


          
            	A view of children as competent beings capable of self-directed learning.


            	That children learn in a distinctly different way from adults.


            	The ultimate importance of observation of the child interacting with her or his environment as the basis for ongoing curriculum development. Presentation of subsequent exercises for skill development and information accumulation are based on the teacher's observation that the child has mastered the current exercise(s).


            	Delineation of sensitive periods of development, during which a child's mind is particularly open to learning specific skills or knowledge, including language development, sensorial experimentation and refinement, and various levels of social interaction.


            	A belief in the "absorbent mind", that children from birth to around age 6 possess limitless motivation to achieve competence within their environment and to perfect skills and understandings. This phenomenon is characterized by the young child's capacity for repetition of activities within sensitive period categories, such as exhaustive babbling as language practice leading to language competence.


            	That children are masters of their environment, which has been specifically prepared for them to be academic, comfortable, and allow a maximum amount of independence.


            	That children learn through discovery, so didactic materials that are self-correcting are used as much as possible.

          


          


          Implementation


          Montessori is a highly hands-on approach to learning. It encourages children to develop their observation skills by doing many types of activities. These activities include use of the five senses, kinetic movement, spatial refinement, small and large motor skill coordination, and concrete knowledge that leads to later abstraction.


          


          Classrooms
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          Montessori classrooms provide an atmosphere that is pleasant and attractive to allow children to learn at their own pace and interact with others in a natural and peaceful environment. In the ideal classroom, children would have unfettered access to the outdoors, but this is frequently not possible given modern day space considerations (and cost thereof).


          In response, Montessori teachers stock their classrooms with nature shelves, living plants and small pets, or perhaps a window sill garden, allowing children to experience as much of the natural world as possible given modern constraints.


          In the elementary, middle, and upper school years, Montessori schools ideally adhere to the three-year age range of pupils to encourage an interactive social and learning environment. This system allows flexibility in learning pace and allowing older children to become teachers by sharing what they have learned.


          


          Pedagogical materials


          Every activity has its place in the classroom and is self-contained and self-correcting. The original didactic materials are specific in design, conforming to exact dimensions, and each activity is designed to focus on a single skill, concept, or exercise. All of the material is based on SI units of measurement (for instance, the Pink Tower is based on the 1cm cube) which allows all the materials to work together and complement each other, as well as introduce the SI units through concrete example. In addition to this, material is intended for multiple uses at the primary level. For example, manipulative materials initially used to allow the child to analyze sense impressions are also designed to improve fine motor coordination needed for writing.
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          Other materials are often constructed by the teacher: felt storyboard characters, letter boxes (small containers of objects that all start with the same sound) for the language area, science materials (e.g. dinosaur models for tracing, etc.), scent or taste activities, and so on. The practical life area materials are almost always put together by the teacher. All activities must be neat, clean, attractive and preferably made of natural materials such as glass or wood, rather than plastic. Sponges, brooms, and dustpans are provided and mishaps, including broken glassware, are not punished but rather treated as an opportunity for the children to demonstrate responsibility by cleaning up after themselves.


          At higher grade levels, the teacher becomes more involved in creating materials since not only the students' capacities but also the potential subjects widen considerably. Many of the earlier materials, moreover, can be revisited with a new explanation, emphasis, or use; for example, the cube that a five-year-old used as an exercise in colour matching is revealed to the elementary level student to physically embody the mathematical relationship (a+b)=a + 3ab + 3ab +b.


          


          Lessons


          A child does not engage in an activity until the teacher or another student has directly demonstrated its proper use, and then the child may use it as desired (limited only by individual imagination or the material's potentially dangerous qualities). Each activity leads directly to a new level of learning or to a concept. When a child actively learns, that child acquires the basis for later concepts. Additionally, repetition of activities is considered an integral part of this learning process, and children are allowed to repeat activities as often as they wish. If a child expresses boredom on account of this repetition, then the child is considered to be ready for the next level of learning.


          Children are introduced to equipment that is designed especially for the lesson at hand. For example, children are introduced to sandpaper letters as the first step to reading. Sandpaper letters are simple lower case letters cut out of fine-grained sandpaper and mounted on wooden cards. Simple sounds that flow together are introduced first. In addition, children are taught the sounds of the letters, not the names. For example, the teacher would show the child the "K" sandpaper letter and say kuh. The child is encouraged to trace the letter as he or she says the sound aloud. Once the first letter is mastered, the child will be introduced to another.


          When children have learned seven or eight letter sounds, they are introduced to the movable alphabet. The movable alphabet is a set of letter cutouts. The vowels and consonants are different colors. Using these letters, the child will learn how to blend CVC (consonant vowel consonant) sounds to form words such as "mat" and "cat."


          Home schoolers may find both the philosophy and the materials useful since each child is treated as an individual and the activities are self-contained, self-correcting, and expandable. Aspects of the Montessori Method can easily scale down to a homeschooling environment  save for Montessori's focus on maintaining a group of children within a three-year age range.


          


          Montessori worldwide


          Currently, the United States is the only country in the world to have an extensive commitment to the Montessori Philosophy. With over 8,000 Montessori schools, the U.S. significantly leads the other three major demographics in the world - the United Kingdom, Germany and Australia. Although AMI operates training centers in multiple countries, Montessori in the United States has by far shaped the future of the pedagogy. To date the U.S., Canada,Australia and the Netherlands are the only countries to incorporate Montessori schools in public systems. In comparison, Australia, the second largest market, has fewer than 200 Montessori schools, most owned by Montessori Unlimited, a franchising company. Further, the U.S. has three of the four Erdkinder schools in the world.


          


          Criticisms


          Among the critics of the Montessori method are William Heard Kilpatrick and John Dewey, who argued that the method is too restrictive and does not adequately emphasize social interaction and development. Dewey believed that the Montessori method stifled creativity. However, Dewey and Montessori agreed that the needs of the student should direct education, and that the teacher should act as a guide to the educational process.


          


          Benefits


          Angeline Stoll Lillard's award-winning 2005 book Montessori: The Science Behind the Genius (Oxford University Press) presents the first really comprehensive overview evaluating Montessori versus conventional education in terms of research relevant to their underlying principles. Lillard cites research indicating that Montessori's basic methods are more suited to what psychology research reveals about human development, and argues the need for more research.


          A 2006 study published in the journal "Science" concluded that Montessori students (at ages 5 and 12) performed better than control students who had years prior lost the random computerized lottery to go to Montessori and instead went to a variety of different conventional schools. This better performance was obtained in a variety of areas, including not only traditional academic areas such as language and math, but in social skills as well. :


          
            On several dimensions, children at a public inner city Montessori school had superior outcomes relative to a sample of Montessori applicants who, because of a random lottery, attended other schools. By the end of kindergarten, the Montessori children performed better on standardized tests of reading and math, engaged in positive interaction on the playground more, and showed advanced social cognition and executive control more. They also showed more concern for fairness and justice. At the end of elementary school, Montessori children wrote more creative essays with more complex sentence structures, selected more positive responses to social dilemmas, and reported feeling more of a sense of community at their school.

          


          The authors concluded that, "when strictly implemented, Montessori education fosters social and academic skills that are equal or superior to those fostered by a pool of other types of schools." Research by K. Dohrmann and colleagues citation neededsupplements this by showing superior math and science performance in high school by children who previously attended public Montessori (as compared to high school classmates, over half of whom were at the most selective city public high schools); and two studies by Rathunde and Csikszentmihalyi citation neededshowing a higher level of interest and motivation while doing school work as well as more positive social relations among Montessori middle-schoolers as opposed to matched controls.
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              	Motto: Con libertad ni ofendo ni temo

              With liberty I offend not, I fear not.]
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              	Coordinates:
            


            
              	Country

              	Uruguay
            


            
              	Department

              	Montevideo Department
            


            
              	Founded

              	1726
            


            
              	Founder

              	Bruno Mauricio de Zabala
            


            
              	Government
            


            
              	- Municipal Intendent

              	Ricardo Ehrlich
            


            
              	Elevation

              	43m (141ft)
            


            
              	Population (2004)
            


            
              	-Total

              	1,325,968
            


            
              	- Rank

              	1st
            


            
              	- Demonym

              	Montevideano
            


            
              	postal code

              	10000
            


            
              	Area code(s)

              	+02
            


            
              	Website: www.montevideo.gub.uy
            

          


          Montevideo (IPA: [montei'eo]) is the largest city, the capital and chief port of Uruguay. Montevideo is the primate city in Uruguay, the only city in the country with a population over 1,000,000. Montevideo has a privileged harbour, one of the most important in the Americas. Also, it has beautiful beaches, like Pocitos, Buceo, Malvn, Playa de los Ingleses, Playa Verde, Punta Gorda and Carrasco. Many monuments and museums are found in the city, as well as historic buildings and squares. The city's mayor is Ricardo Ehrlich. According to Mercer Human Resource Consulting, Montevideo is the Latin American city with the highest quality of life (followed closely by Buenos Aires and Santiago de Chile).. It is the seat of the Roman Catholic Archdiocese of Montevideo.


          


          Geography


          Montevideo is situated in the south of the country, The geographic coordinates are 34.5 S, 56W.


          18 de Julio is the city's main avenue and extends from the Plaza Independencia, which is the junction between the Ciudad Vieja (the historical quarter) and the rest of the city, to the boundary between the neighborhoods of Cordn and Parque Batlle.
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          History


          


          Origin of the name


          There are at least two explanations for the name Montevideo: The first states that it comes from the Portuguese "Monte vide eu" which means "I see a hill". The second is that the Spaniards recorded the location of a mountain in a map as "Monte VI De Este a Oeste" meaning "The sixth hill from east to west". The city's full original name is San Felipe y Santiago de Montevideo.


          


          Early history


          The Portuguese founded Colonia del Sacramento in the 17th century despite Spanish claims to the area due to the Treaty of Tordesillas. The Spanish chased the Portuguese out of a fort in the area in 1724. Then, Bruno Mauricio de Zabala governor of Buenos Aires founded a military base there on December 24, 1726 to prevent further incursions. By 1730 the population increased and the military base got the right to have its own Cabildo (Town-Hall), which stimulated its growth. The first settlers arrived from the Canary Islands, brought by Francisco de Alzibar. The city's first economic boom occurred when the Spanish Crown gave Montevideo the right to be the only slave port in the Viceroyalty of la Plata, which infuriated the Viceroyalty's capital, Buenos Aires.


          In 1828, the town became the capital of Uruguay.


          The city fell under heavy British influence from the early 19th century until the early 20th century as a way to circumvent Argentine and Brazilian commercial control. It was repeatedly besieged by Argentine dictator Juan Manuel de Rosas between 1838 and 1851. Between 1878 and 1911, British-owned railway companies built an extensive railway network linking the city and its port to the countryside.


          [bookmark: 20th_century]


          20th century
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              Independence Plaza, c. 1900
            

          


          During World War II, a famous incident involving the German pocket battleship Admiral Graf Spee took place in Punta del Este, 200kilometres (120mi) from Montevideo. After the Battle of the River Plate with the British navy and Royal New Zealand Navy on December 13, 1939, the Graf Spee retreated to Montevideo's port, which was considered neutral at the time. To avoid risking the crew in what he thought would be a losing battle, Captain Hans Langsdorff scuttled the ship on December 17. Langsdorff committed suicide two days later. On 10 February 2006, the eagle figurehead of the Admiral Graf Spee was salvaged. To protect the feelings of those still sensitive to Nazi Germany, the swastika on the figurehead was covered as it was pulled from the water.


          Since 2005 the Mayor of Montevideo (styled Intendente Municipal in Spanish) has been Ricardo Ehrlich, of the Frente Amplio (Broad Front), gaining 61% of the vote in the Mayoral elections, beating Pedro Bordaberry of the Partido Colorado, who scored 27%.


          


          Economy and demographics


          Montevideo began as a minor settlement. In 1860, Montevideo had a population of 37,787. By 1884, the population had grown to 104,472, including many immigrants.


          During the mid-20th century, a military dictatorship and economic stagnation caused a decline whose residual effects are still seen today. Many rural poor flooded the city, with a large concentration in Ciudad Vieja.


          The current population estimates for Montevideo are 1,349,000 habitants in the city proper and 1,814,400 habitants in the greater metropolitan region.


          Montevideans have European origins, with Italian and Spanish descent being the most common; however, there are also minorities of African origins and Jewish communities.


          Montevideo's population makes up roughly 44% of the entire country of Uruguay. The surrounding department of Canelones, essentially Montevideo's suburbs and direct rural area, makes up another 12%.


          


          Transport


          Montevideo is served by Carrasco International Airport.
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          Neighborhoods
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                  	Ciudad Vieja


                  	Centro


                  	Barrio Sur


                  	Aguada


                  	Villa Muoz


                  	Cordn


                  	Palermo


                  	Parque Rod


                  	Tres Cruces


                  	La Comercial


                  	Larraaga


                  	La Blanqueada


                  	Parque Batlle, Villa Dolores


                  	Pocitos


                  	Punta Carretas


                  	Unin


                  	Buceo


                  	Malvn


                  	Malvn Norte


                  	Parque Guaran, Las Canteras

                

              

              	
                
                  	Punta Gorda


                  	Carrasco


                  	Carrasco Norte


                  	Baados de Carrasco


                  	Flor de Maroas


                  	Maroas


                  	Villa Espaola


                  	Ituzaing


                  	Prez Castellanos


                  	Mercado Modelo, Bolivar


                  	Brazo Oriental


                  	Jacinto Vera, La Figurita


                  	Reducto


                  	Capurro, Bella Vista


                  	Prado


                  	Atahualpa


                  	Pearol


                  	Belvedere


                  	La Teja


                  	Tres Ombes, Pueblo Victoria

                

              

              	
                
                  	Cerro, La Paloma


                  	Casab, Pajas Blancas


                  	Paso de la Arena


                  	Nuevo Pars


                  	Conciliacin


                  	Sayago


                  	Piedras Blancas


                  	Coln Centro y Noroeste


                  	Lezica, Melilla


                  	Coln Sudeste, Abayub


                  	Manga, Toledo Chico


                  	Casavalle


                  	Cerrito


                  	Las Acacias


                  	Jardines del Hipdromo


                  	Lavalleja, 40 Semanas


                  	Manga


                  	Punta de Rieles, Bella Italia


                  	Villa Garca, Manga Rural
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        Culture


        Montevideo has a rich architectural heritage and an impressive number of writers, artists, and musicians. Uruguayan tango is the form of dance that originated in the neighborhoods of Montevideo, Uruguay towards the end of the 1800s. Tango, candombe and murga are the three main styles of music in this city.


        Sites of interest


        
          	Centenario Stadium


          	Salvo Palace


          	Telecommunications tower


          	Solis Theatre


          	Palacio Legislativo


          	Catedral Metropolitana


          	Cabildo de Montevideo

        


        


        
          Retrieved from " http://en.wikipedia.org/wiki/Montevideo"
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              	Nickname: 5-1-4, MTL, City of Saints
            


            
              	Motto: Concordia Salus ("well-being through harmony")
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Location of Montreal in Quebec
              
            


            
              	Coordinates:
            


            
              	Country

              	Canada
            


            
              	Province

              	Quebec
            


            
              	Region

              	Montral
            


            
              	Founded

              	1642
            


            
              	Established

              	1832
            


            
              	Government
            


            
              	- Mayor

              	Grald Tremblay
            


            
              	-Language

              	French (official)
            


            
              	Area
            


            
              	-City

              	365.13 km(140.98 sqmi)
            


            
              	- Urban

              	1,677km(647sqmi)
            


            
              	- Metro

              	4,259km(1,644sqmi)
            


            
              	Highest elevation

              	233 m (764 ft)
            


            
              	Lowestelevation

              	6m (20ft)
            


            
              	Population (2006)
            


            
              	-City

              	1,854,442 ( Ranked 2nd)
            


            
              	- Density

              	4,439/km(11,496/sqmi)
            


            
              	- Urban

              	3,316,615
            


            
              	- Metro

              	3,635,571
            


            
              	- Demonym

              	Montrealer (English), Montralais / Montralaise (French)
            


            
              	Time zone

              	Eastern (EST) ( UTC-5)
            


            
              	-Summer( DST)

              	EDT ( UTC-4)
            


            
              	Postal code span

              	H
            


            
              	Area code(s)

              	(514) and (438)
            


            
              	Website: Ville de Montral
            

          


          Montreal, or Montral in French, ( pronounced /ˌmɒ̃ʀeˈal/ in French, /ˌmʌntɹiːˈɑːl/ in English) is the largest city in the Canadian province of Quebec and the second-largest city in Canada. Montreal was the largest city in Canada up until the 1970s, when it was eclipsed in size and importance by Toronto. Originally called Ville-Marie ('City of Mary'), some historians think the city takes its present name from the Mont Ral (as it was pronounced in Middle French, or Mont Royal / Mount Royal in present French), the three-head hill at the heart of the city, whose name was also initially given to the island on which the city is located.


          The official language of Montreal is French as defined by the city's charter. It is among the five largest French-speaking cities in the world. As of the 2006 Canadian Census, 1,620,693 people resided in the city of Montreal proper. The population of the Montreal Census Metropolitan Area (also known as Greater Montreal Area) was 3,635,571 at the same 2006 census. In the census metropolitan area, French is the language most spoken at home by 70.5% of the population (as of 2006 census). In 2007, Forbes Magazine ranked Montreal as the 10th cleanest city in the world. In the June 19th, 2008 edition of London based Monocle Magazine, Montreal was ranked 16th in a list of the world's 25 most liveable cities. Contributing factors included a strong-arts community, booming aerospace industry and a vast network of free wireless internet.


          


          History
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          There is archaeological evidence of various nomadic native peoples occupying the island of Montreal for at least 2,000 years before the arrival of Europeans. The St. Lawrence Iroquoians established the village of Hochelaga at the foot of Mount Royal. The French explorer Jacques Cartier visited Hochelaga on October 2, 1535, claiming the St. Lawrence Valley for France. He estimated the population to be "over a thousand".


          Seventy years later, French explorer Samuel de Champlain reported that the St. Lawrence Iroquoians and their settlements had disappeared altogether from the St. Lawrence valley, likely due to inter-tribal wars, European diseases and out-migration. Champlain established in 1611 a fur trading post on the Island of Montreal, on a site initially named La Place Royale, at the confluence of Saint-Pierre river and St-Lawrence river, where present-day Pointe--Callire stands.. In 1639, Jrme Le Royer de La Dauversire obtained the Seigneurial title to the Island of Montreal in the name of the Socit de Notre-Dame de Montral to establish a Roman Catholic mission for evangelizing natives. Paul Chomedey de Maisonneuve was the governor of the colony.


          Ville-Marie became a centre for the fur trade and a base for further French exploration in North America. It remained a French colony until 1760, when it was surrendered to Great Britain.
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          Montreal was incorporated as a city in 1832. The opening of the Lachine Canal permitted ships to bypass the unnavigable Lachine Rapids, while the construction of the Victoria Bridge established Montreal as a major railway hub. By 1860, it was the largest city in British North America and the undisputed economic and cultural centre of Canada.


          Montreal was the capital of the Province of Canada from 1844 to 1849, but lost its status when a Tory mob burnt down the Parliament building to protest passage of the Rebellion Losses Bill.


          After World War I, the Prohibition movement in the United States turned Montreal into a haven for Americans looking for alcohol. Unemployment remained high in the city, and was exacerbated by the Stock Market Crash of 1929 and the Great Depression. Canada began to recover from the Great Depression in the mid-1930s, when skyscrapers such as the Sun Life Building began to appear.


          During World War II, Mayor Camillien Houde protested against conscription and urged Montrealers to disobey the federal government's registry of all men and women. Ottawa was furious over Houde's insubordination and held him in a prison camp until 1944, when the government was forced to institute conscription (see Conscription Crisis of 1944).
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              Montreal, 1959
            

          


          Montreal's population surpassed one million in the early 1950s. The Saint Lawrence Seaway opened in 1959, allowing vessels to bypass Montreal: a development that would in time help to spell the end of the city's economic dominance. However, the 1960s saw continued growth, including Expo 67, the construction of Canada's tallest skyscrapers, new expressways and the Montreal Metro system.


          The 1970s ushered in a period of wide-ranging social and political changes, stemming in large part from the concerns of the French-Canadian majority about the conservation of their culture and language, given the traditional predominance of the English-Canadian minority in the business arena. The October Crisis and the election of the separatist political party, the Parti Qubcois, resulted in major political, ethnic and linguistic shifts. Despite hosting the 1976 Summer Olympics, Montreal lost its title of Canada's largest and most influential city to Toronto.


          During the 1980s and early 1990s, Montreal experienced a slower rate of economic growth than many other major Canadian cities. By the late 1990s, however, Montreal's economic climate had improved, as new firms and institutions began to fill the traditional business and financial niches.


          Montreal was merged with the 27 surrounding municipalities on the Island of Montreal on January 1, 2002. The merger created a unified city of Montreal which covered the entire island of Montreal. This move proved unpopular, and several former municipalities, totalling 13% of the population of the island, voted to leave the newly unified city in separate referendums in June 2004. The demerger took place on January 1, 2006, leaving 15 municipalities on the island, including Montreal.


          


          Geography
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              A street in Montreal after a snowstorm.
            

          


          Montreal is located in the southwest of the province of Quebec, approximately 275 kilometres (168miles) southwest of Quebec City, the provincial capital, and 167 kilometres (104mi) east of Ottawa, the federal capital. It also lies 502 kilometres (312mi) northeast of Toronto, 407 kilometres (253mi) northwest of Boston and 530 kilometres (329mi) directly north of New York City.


          The city is located on the central and eastern portions of the Island of Montreal at the confluence of the Saint Lawrence and Ottawa Rivers. The port of Montreal lies at one end of the Saint Lawrence Seaway, which is the river gateway that stretches from the Great Lakes into the Atlantic Ocean. Montreal is defined by its location in between the St. Lawrence river on its south, and by the Rivire des Prairies on its north. The city is named after the most prominent geographical feature on the island, a three-head hill called Mount Royal.


          Montreal is at the centre of the Montreal Metropolitan Community, and is bordered by the city of Laval to the north, Longueuil to the south, Repentigny to the east and the West Island municipalities to the west. The anglophone enclaves of Westmount, Montreal West, Hampstead, Cte Saint-Luc, the Town of Mount Royal and the francophone enclave Montreal East are all entirely surrounded by the city of Montreal.
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          Climate


          Montreal lies at the confluence of several climatic regions. Usually, the climate is classified as humid continental or hemiboreal ( Kppen climate classification Dfb).


          Precipitation is abundant with an average snowfall of 2.25 metres (84 in) per year in the winter. Regular rainfall throughout the year averages 900 mm (35.3in). Summer is the wettest season statistically, but it is also the sunniest.


          The coldest month of the year is January which has a daily average temperature of 10.4C (13 F)  averaging a daily low of 14.9C (5.2F), colder than either Moscow (-10 C) or Saint Petersburg (-6 C). Due to wind chill, the perceived temperature can be much lower than the actual temperature, and wind chill factor is often included in Montreal weather forecasts. The warmest month is July which has an average daily high of 26.3C (79.3F); lower nighttime temperatures make an average of 20.9C (69.6F) thus air exchangers often achieve the same result as air conditioners. The lowest temperature ever recorded was 37.8C (36.0F) on 15 January 1957 and the highest temperature ever was 37.6C (99.7F) on 1 August 1975. High humidity is common in the summer which makes the perceived temperature higher than the actual temperature. In spring and autumn, rainfall averages between 55 and 94 millimetres (2.2 and 3.7in) a month. Some snow in spring and autumn is normal. Similarly, late heat waves as well as " Indian summers" are a regular feature of the climate.


          2006 was noted as the only year in the history of Montreal when there was more rain than there was snow. There were 122.3 cm (48.1 in) of snow, and there were 122.5 cm (48.2 in) of rain. That year, Montreal received more rain than Vancouver, British Columbia.



          
            
              
                	Weather averages for Montreal, Quebec
              


              
                	Month

                	Jan

                	Feb

                	Mar

                	Apr

                	May

                	Jun

                	Jul

                	Aug

                	Sep

                	Oct

                	Nov

                	Dec

                	Year
              


              
                	Average high C

                	-5.7

                	-3.9

                	2.2

                	10.7

                	19.0

                	23.6

                	26.2

                	24.8

                	19.7

                	12.7

                	5.3

                	-2.2

                	11.1
              


              
                	Average low C

                	-14.7

                	-12.9

                	-6.7

                	0.6

                	7.7

                	12.7

                	15.6

                	14.3

                	9.4

                	3.4

                	-2.1

                	-10.4

                	1.4
              


              
                	Precipitation mm

                	78.3

                	61.5

                	73.6

                	78.0

                	76.3

                	83.1

                	91.3

                	92.7

                	92.6

                	77.8

                	92.6

                	81.3

                	978.9
              


              
                	Average high F

                	21.7

                	25.0

                	36.0

                	51.3

                	66.2

                	74.5

                	79.2

                	76.6

                	67.5

                	54.9

                	41.5

                	28.0

                	52.0
              


              
                	Average low F

                	5.5

                	8.8

                	19.9

                	33.1

                	45.9

                	54.9

                	60.1

                	57.7

                	48.9

                	38.1

                	28.2

                	13.3

                	34.5
              


              
                	Precipitation inches

                	3.1

                	2.4

                	2.9

                	3.1

                	3.0

                	3.3

                	3.6

                	3.6

                	3.6

                	3.1

                	3.6

                	3.2

                	38.5
              


              
                	Source: Environment Canada 2006-12-18
              

            

          


          


          Cityscape
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          Architecture
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          For over a century and a half, Montreal was the industrial and financial centre of Canada. The variety of buildings included factories, elevators, warehouses, mills, and refineries which today provide a legacy of historic and architectural interest, especially in the downtown area and the Old Port area.


          Today there are also many historical buildings in Old Montreal still in their original form: Notre-Dame de Montral Basilica, Bonsecours Market, and the impressive 19th-century headquarters of all major Canadian banks on Saint Jacques Street (formerly Saint James Street). Saint Joseph's Oratory, completed in 1934, Ernest Cormier's Art Deco Universit de Montral main building, the landmark Place Ville Marie office tower, the controversial Olympic Stadium and surrounding structures, are but a few notable examples of 20th century architecture.


          Pavilions designed for the 1967 International and Universal Exposition, popularly known as Expo 67, featured a wide range of architectural designs. Though most pavilions were temporary structures, several remaining structures have become Montreal landmarks, including the geodesic dome US Pavilion, now the Montreal Biosphre, as well as Moshe Safdie's striking Habitat 67 apartment complex.


          The Montreal Metro is filled with a profusion of public artwork by some of the biggest names in Quebec culture. The design and ornamentation of each station in the Metro system is unique.


          In 2006, the city was recognized by the international design community as a UNESCO City of Design, one of the three world design capitals.


          


          Neighbourhoods
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          Downtown Montreal
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          Downtown Montreal lies at the foot of Mount Royal, most of which is a major urban park, and extends toward the St Lawrence River. It is located entirely within the Ville Marie borough. The Downtown area contains dozens of notable skyscrapers  which bylaws restrict to the height of Mount Royal  including the aforementioned 1000 de La Gauchetire and 1250 Ren-Lvesque. The Tour de la Bourse (Stock Exchange Tower) is also another significant building in Montreal, and is home to the Montreal Exchange, which trades in derivatives such as futures contracts and options. The Montreal Exchange was the first stock exchange in Canada. In 1999 all stock trades were transferred to Toronto in exchange for exclusivity in derivatives trading.


          Place Ville-Marie, an I. M. Pei-designed cruciform office tower built in 1962, sits atop an underground shopping mall that forms the nexus of Montreal's underground city, the world's largest, with indoor access to over 1,600 shops, restaurants, offices, businesses, museums and universities, as well as metro stations, train stations, bus terminals, and tunnels extending all over downtown. The central axis for downtown is Saint Catherine Street, Canada's busiest commercial artery. Other major streets include Sherbrooke, Ren Lvesque, Peel, de la Montagne, de Maisonneuve and Crescent. The downtown Ville-Marie borough includes two islands, le Ste. Hlne and le Notre-Dame. The man-made Notre Dame island hosts the Canadian Grand Prix Formula One auto race, as well as a NASCAR race. La Ronde, the sole amusement park in the Montreal area, is located on le Sainte-Hlne and is home to the Montreal Fireworks Festival in the summer.


          


          Old Montreal
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          Old Montreal (French: Vieux-Montral) is a historic area located southeast of downtown containing many different attractions such as the Old Port of Montreal, Place Jacques-Cartier, Montreal City Hall, the Bonsecours Market, Place d'Armes, Pointe--Callire Museum, the Notre-Dame de Montral Basilica, and the Montreal Science Centre.


          Architecture and cobbled streets in Old Montreal have been maintained or restored and are frequented by horse-drawn calches carrying tourists. Old Montreal is accessible from the downtown core via the underground city and is served by several STM bus routes and metro stations, ferries to the South Shore and a network of bicycle paths.


          Old Montreal was once a worldwide port, but shipping has been moved further east to a new larger site, leaving the Old Port as a historical area. The newer port is now the biggest container port in North America. The riverside area adjacent to Old Montreal is known as the Old Port. It is now a recreational and historical area maintained by Parks Canada.


          


          Mount Royal
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          The mountain is the site of Mount Royal Park (officially Parc du Mont-Royal), one of Montreal's largest greenspaces. The park, most of which is wooded, was designed by Frederick Law Olmsted, who also designed New York's Central Park, and inaugurated in 1876.


          The park contains two belvederes, the more prominent of which is the Kondiaronk Belvedere, a semicircular plaza with a chalet, overlooking downtown Montreal. Other features of the park are Beaver Lake, a small man-made lake; a short ski slope; a sculpture garden; Smith House, an interpretive centre; and a well-known monument to Sir George-tienne Cartier. The park hosts athletic, tourist, and cultural activities.


          The mountain is also home to two major cemeteries, Notre-Dame-des-Neiges (founded in 1854) and Mount Royal (1852). Mount Royal Cemetery is a 165 acres (67 ha) terraced cemetery on the north slope of Mount Royal in the borough of Outremont. Cimetire Notre-Dame-des-Neiges is much larger, predominantly French-Canadian and officially Catholic. More than 900,000 people are buried there.


          Mount Royal Cemetery contains more than 162,000 graves and is the final resting place for a number of notable Canadians. It includes a veterans section with several soldiers who were awarded the British Empire's highest military honour, the Victoria Cross. In 1901 the Mount Royal Cemetery Company established the first crematorium in Canada.


          The name of the city of Montreal derives from mont Ral, an orthographic variant introduced either in French, or by an Italian map maker ("Mount Royal" is monte Reale in Italian). The name had been unofficially applied to the city, formerly Ville-Marie, by the 18th century.


          The first cross on the mountain was placed there in 1643 by Paul Chomedey de Maisonneuve, the founder of the city, in fulfilment of a vow he made to the Virgin Mary when praying to her to stop a disastrous flood. Today, the mountain is crowned by a 31.4m (103ft) high illuminated cross, installed in 1924 by the Socit Saint-Jean-Baptiste and now owned by the city. It was converted to fibre-optic light in 1992. The new system can turn the lights red, blue, or purple, the last of which is used as a sign of mourning between the death of the Pope and the election of the next.


          


          Underground City
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          Extending all over downtown is Montreal's Underground City (French: La ville souterraine), a set of pedestrian levels built to cross under streets, thereby connecting buildings to each other. It is also known as the indoor city (ville intrieure), as not all of it is underground. The connections are considered tunnels architecturally and technically, but have conditioned air and good lighting as any building's liveable space does. Many tunnels are large enough to have shops on both sides of the passage. With over 32 kilometres (20mi) of tunnels spread over more than twelve square kilometres (5 sqmi), connected areas include shopping malls, hotels, banks, offices, museums, universities, seven metro stations, two commuter train stations, a regional bus terminal and the Bell Centre amphitheatre and arena. There are more than 120 exterior access points to the underground city. Each access point is an entry point to one of 60 residential or commercial complexes comprising 3.6 square kilometres (1.4sqmi) of floor space, including 80% of all office space and 35% of all commercial space in downtown Montreal. In winter, some 500,000 people use the underground city every day. Because of its Underground City, Montreal is often referred to as "Two Cities in One."


          


          Culture
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          Montreal was referred to as "Canada's Cultural Capital" by Monocle Magazine. It is additionally the cultural centre of Quebec, and of French-speaking North America as a whole. The city is Canada's centre for French language television productions, radio, theatre, film, multimedia and print publishing. The Quartier Latin is a neighbourhood crowded with cafs animated by this literary and musical activity. The local English-speaking artistic community nevertheless contributes dynamically to the culture of Montreal, and intense collaborations exist between all Montreal communities. The result is a dynamic musical scene, ignited by the presence of numerous musical festivals, that melds different musical styles and traditions. English theatre struggled but survived with the Centaur Theatre. Ethnic theatre, by the 1970s, began to be a force with the Black Theatre Workshop, the Yiddish Theatre established at the Saidye Bronfman Centre and the Teesri Duniya Theatre. In the late 1990s, Montreal started to become a hotspot for low-budget independent English theatre with companies such as Optative Theatrical Laboratories, MainLine Theatre, Gravy Bath Theatre, Sa Booge, Persephone, Pumpkin Productions, and Tableau D'Hte Theatre adding to the scene.


          A cultural heart of classical art and the venue for many summer festivals, the Place des Arts is a complex of different concert and theatre halls surrounding a large open-spaced square in the downtown. The Place des Arts harbours the headquarters of the Montreal Symphony Orchestra (OSM: Orchestre Symphonique de Montral), which performs in its halls regularly. The OSM is one of the world's foremost orchestras, most remembered for the quality of its performance of the repertoire of Maurice Ravel under conductor Charles Dutoit. Since 2006, the OSM has a new conductor, the American Kent Nagano. L'orchestre mtropolitain and the chamber orchestra I Musici de Montral are two other well-regarded Montreal orchestras. Also performing home at Place des Arts is the Opra de Montral and the citys chief ballet company Les Grands Ballets Canadiens. In contemporary dance, Montreal has been active, particularly since the 1980s. Internationally recognized avant-garde dance troupes such as La La La Human Steps, O Vertigo, and the Fondation Jean-Pierre Perreault have toured the world and worked with international popular artists on videos and concerts. The intelligent integration of multi-discipline arts in choreography of these troupes has paved the way for the success of the Montreal-based Cirque du Soleil.


          


          Festivals


          The plaza on Place des Arts is the home of the most important events during several musical festivals, including the Montreal International Jazz Festival and Montreal Francofolies, a festival of French-speaking song artists. Each of the two festivals lasts seven-to-ten days and shows are presented in a wide variety of venues, from relatively small clubs to the large halls of Place des Arts. Some of the outdoor shows are held on cordoned-off streets while others are in terraced parks. The most popular festival, in terms of attendance, is the Just For Laughs Festival. A comedy festival held in both languages, it features comedians, humourists, and stand-ups from all over the world. The Montreal Fireworks Festival also attracts a lot of attention. On the evenings of competition, tens of thousands of people watch the fireworks for free on their roofs or from locations nearby the competition. Other festivals in Montreal include Pop Montreal, The Fringe Festival, la Fte des Neiges de Montral, and Nujaz. Annual family-oriented events promoting health and cycling are also organized in the streets of Montreal. Parades are also popular in downtown Montreal.


          The city is increasingly becoming known for its mainstream party festivals such as the Black and Blue Festival, the world's largest gay-benefit dance festival, attracting thousands of tourists to the city every Canadian Thanksgiving weekend, which raises money for HIV/AIDS and the gay community, as well as the Bal en Blanc held every Easter Sunday, also attracting thousands every year.


          


          Tourism
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          During the period of Prohibition in the United States, Montreal became well-known as one of North America's "sin cities" with unparalleled nightlife, a reputation it still holds today. In part, its bustling nightlife is attributed to its relatively late "last call" (3 a.m.), and its many restaurants and after hours clubs that stay open well on into the morning. The large university population (195,000 students), the rarely enforced drinking age of 18, and the excellent public transportation system (a network of night buses replaces the metro between 1:00 and 5:00 a.m.) combine with other aspects of the Montreal culture to make the city's night life unique.


          Crescent Street is "party central" for Montreal's tourist population, lying at the edge of the Concordia University campus. Throughout the summer, it features street fairs and festivals. The Formula 1 Canadian Grand Prix unofficially starts off Montreal's non-stop festival season in the summer. Crescent Street also features many clubs and bars. The clientele of Crescent nightclubs and bars are mostly students, tourists and in general a younger crowd looking for exhilaration and excitement. Most venues will play Top 40 music. The nearest subway stops are Peel, Lucien-L'Allier and Guy-Concordia.


          Saint-Laurent Boulevard, known locally as "The Main", is one of the best places to find nightlife, with many bars and nightclubs and a wide range of restaurants. Saint-Laurent street night spots are often less mainstream than those on Crescent street, with a great variety: from Top 40 and urban music to electronica and techno, from underground and alternative rock to live bands. South of Prince Arthur Street, toward Sherbrooke Street, one is likely to encounter a "posher" clientele. From Prince Arthur Street north (to Avenue du Mont-Royal and beyond), one should expect to rub shoulders with an "edgier" crowd. The nearest subway stops are Saint-Laurent on the green line and Sherbrooke to Laurier on the orange line.


          Another highly notable nightlife area is the Plateau Mont-Royal neighbourhood, with most of the bars, restaurants and nightclubs centred around Saint-Denis Sreet. and Mount Royal Ave.


          Montreal is also one of the biggest gay destinations in North America with a flourishing Gay village, the largest of its kind on the North American continent, which houses three of the city's most popular clubs, Unity, Parking and Sky, along with dozens of restaurants and shops.


          


          Cuisine


          Montreal's culinary landscape is perhaps most influenced by the multinational fabric of its allophone communities. Italian, Greek, Portuguese and Jewish communities have contributed to the making up of Montreal's delicatessens and other restaurants. Jewish culinary contributions include the world-renowned Montreal-style smoked meat sandwiches and Montreal style bagels. Lebanese falafels and Japanese sushi have become appreciated cuisines. Due to all of the above, Montreal and its culinary landscape was the focus of Gourmet magazine's March 2006 issue. Since its inception, the magazine has focused its attention on a single city in only five other issues. Montreal's unique cuisine has also given birth to a number of Montreal-centric restaurants and restaurant chains, such as Dagwoods, Dic Ann's Hamburgers, Dunn's Famous and Lafleur Restaurants


          


          Religion
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          Nicknamed la ville aux cent clochers ("the city of a hundred belltowers"), Montreal is renowned for its churches. Indeed, as Mark Twain once noted, "This is the first time I was ever in a city where you couldn't throw a brick without breaking a church window." The city has four Roman Catholic basilicas: Mary, Queen of the World Cathedral, the aforementioned Notre-Dame Basilica, St. Patrick's Basilica, and Saint Joseph's Oratory. The Oratory is the largest church in Canada, with the largest dome of its kind in the world after that of Saint Peter's Basilica in Rome.


          Other well-known churches include Notre-Dame-de-Bon-Secours Chapel, which is sometimes called the Sailors' Church, and the Anglican Christ Church Cathedral, which was completely excavated and suspended above an excavated pit during the construction of part of the Underground City. All of the above are major tourist destinations, particularly Notre-Dame and the Oratory.


          


          Sports and recreation
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          The biggest sport following in Montreal clearly belongs to hockey  and the city is famous for its hockey-hungry fans. The Montreal Canadiens are one of the Original Six NHL teams, and boast the greatest number of Stanley Cup championships at 24 (11 more than second place Toronto). The only other team in the four major North American sports leagues to have this many titles is baseball's New York Yankees, and their 26 titles.


          Montreal has a storied baseball history. The city was the home of the Montreal Royals until 1960 and Jackie Robinson broke the baseball colour barrier with the Royals in 1946. Major League Baseball came to town in the form of the Montreal Expos in 1969. They played their games at Jarry Park until moving into Olympic Stadium in 1977. After 37 years in Montreal, the team relocated to Washington, DC in 2005 and re-branded themselves as the Washington Nationals. Various groups are trying to bring a Can-Am League team to the city to fill the void created by the departure of the Expos.


          The Montreal Alouettes of the CFL draw packed crowds at the small but picturesque Molson Stadium for their regular season games. Late season and playoff games are played at the much larger, enclosed Olympic Stadium, which will also play host to the 2008 Grey Cup. The McGill Redmen, Concordia Stingers, and Universit de Montral Carabins play in the CIS university football league.
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          The city's USL First Division soccer team is called the Montreal Impact. They will open their brand new soccer-specific stadium in 2008 when they move to Saputo Stadium. There has been talk of the team moving to Major League Soccer in time for the 2010 season. The Montreal games of the FIFA 2007 FIFA U-20 World Cup were held at Olympic Stadium.


          Montreal is the site of two high-profile racing events each year: the Canadian Grand Prix of F1 racing and a NASCAR race in the Nationwide Series. These races take place on the famous Circuit Gilles Villeneuve on le Notre-Dame, where the Champ Car series also raced from 2002 until 2006.


          Stade Uniprix (Uniprix Stadium) was built in 1993 and is used for the annual Rogers Cup Tennis Masters tournament. The ATP men's tennis tour and the Sony Ericsson WTA women's tennis tour switch between Montreal and Toronto every year.
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          Montreal was the host of the 1976 Summer Olympics. The Montreal Games were the most expensive in Olympic history, costing over $5 billion (equivalent to $20 billion in 2006). Bad planning led to the Games' cost far exceeding the budget, and the city just finished paying the debt off in December 2006. However, the games were still considered an immense success in the eyes of the IOC, and it furthered Montreal's reputation on the world stage. For a time, it seemed that the Olympic Games might no longer be a viable financial proposition. There was also a boycott by African nations to protest against a recent tour of apartheid-run South Africa by a New Zealand rugby side. The Romanian gymnast Nadia Comaneci won the women's individual all around gold medal with two of four possible perfect scores, thus giving birth to a gymnastics dynasty in Romania. Another female gymnast to earn the perfect score and three gold medals there was Nellie Kim of the USSR.


          Montreal hosted the first ever World Outgames in the summer of 2006, attracting over 16,000 participants engaged in 35 sporting activities. They were the biggest sporting event in the city since the Summer Olympics of 1976.


          Five beaches around the island, in addition to a network of parks that include one on the Mont Royal, offer a set of recreational activities enjoyed by the local population.


          
            
              Sports teams of Montreal
            

            
              	Club

              	League

              	Sport

              	Venue

              	Established

              	Championships
            


            
              	Montreal Canadiens

              	NHL

              	Hockey

              	Bell Centre

              	1909

              	24
            


            
              	Montreal Alouettes

              	CFL

              	Football

              	Percival Molson Memorial Stadium

              Olympic Stadium

              	194687

              1996today

              	7
            


            
              	Montreal Impact

              	USL

              	Soccer

              	Stade Saputo

              	1993

              	2
            


            
              	Montreal Expos

              	MLB

              	Baseball

              	Olympic Stadium

              	19692005 (Now Washington Nationals)

              	0
            


            
              	Montreal Royal

              	ABA

              	Basketball

              	Centre Pierre Charbonneau

              	2005

              	0
            


            
              	Quebec Caribou

              	RCSL

              	Rugby

              	Dollard-des-Ormeaux

              	1998

              	0
            

          


          


          Economy


          Montreal started out as the economic centre and largest city of Canada from the birth of the country up until the early 1970s when it was overcome by Toronto, due to political and economic crisis. Also, Toronto had been growing faster since the end of the Second World War. The loss of many headquarters and a large anglophone business community of about 300,000 people lessened Montreal's economic and social importance, and it stayed in a decline for over 15 years.


          In the early 1990s, Montreal's economic recovery helped to place it as an important centre of commerce, industry, culture, finance, and world affairs.
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          Montreal industries include aerospace, electronic goods, pharmaceuticals, printed goods, software engineering, telecommunications, textile and apparel manufacturing, tobacco and transportation. The service sector is also strong and includes civil, mechanical and process engineering, finance, higher education, and research and development. In 2002, Montreal ranked as the 4th largest centre in North America in terms of aerospace jobs.


          The Port of Montreal is the largest inland port in the world. As one of the most important ports in Canada, it remains a trans-shipment point for grain, sugar, petroleum products, machinery, and consumer goods. For this reason, Montreal is the railway hub of Canada and has always been an extremely important rail city; it is the eastern terminus of the Canadian Pacific Railway and home to the headquarters of the Canadian National Railway.


          The headquarters of the Canadian Space Agency are located in Longueuil, southeast of Montreal. Montreal also hosts the headquarters of the International Civil Aviation Organization (ICAO, a United Nations body); the World Anti-Doping Agency (an Olympic body); the International Air Transport Association (IATA); the International Council of Graphic Design Associations (Icograda); the International Design Alliance (IDA); Gay and Lesbian International Chamber of Commerce, as well as some 60 other international organizations in various fields. It is also the leading Canadian city for its research output, fuelled in part by Montreal's four universities and numerous scientific research centres.
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          Montreal is also a centre of film and television production. The headquarters of Alliance Atlantis and five studios of the Academy Award-winning documentary producer National Film Board of Canada can be found here, as well as the head offices of Telefilm Canada, the national feature-length film and television funding agency. Given its eclectic architecture and broad availability of film services and crew members, Montreal is a popular filming location for feature-length films, and sometimes stands in for European locations. The city is also home to many recognized cultural, film and music festivals (Just For Laughs, Montreal Jazz Festival, and others), which contribute significantly to its economy. It is also home to one of the world's largest cultural enterprises, the Cirque du Soleil.


          The video game industry is also booming in Montreal since 1997, coinciding with the opening of Ubisoft Montreal. Recently, the city has attracted world leading game developers and publishers studios such as Ubisoft, EA, Eidos Interactive, Artificial Mind and Movement, Strategy First, mainly because video games jobs have been heavily subsidized by the provincial government. Every year, this industry generates billions of dollars and thousands of jobs in the Montreal area.


          Rio Tinto Alcan, Bombardier, CN, CGI Group, Air Canada, CAE, Saputo, Cirque du Soleil, Quebecor, Power Corporation, Bell Canada, SNC-Lavalin, Hydro-Qubec, Abitibi-Consolidated, National Bank of Canada, ABB Canada, and many other corporations are headquartered in the Greater Montreal Area.


          In 2006 Montreal was named a UNESCO City of Design, only one of three design capitals of the world (with the others being Berlin and Buenos Aires). This distinguished title recognizes Montreal's design community. Since 2005 the city is also a home for the International Design Alliance and the International Council of Graphic Design Associations (Icograda).


          


          Demographics


          According to Statistics Canada, at the 2006 Canadian census the city of Montreal proper had 1,620,693 inhabitants. However, 3,635,571 lived in the Montreal Census Metropolitan Area (CMA) at the same 2006 census, up from 3,451,027 at the 2001 census (within 2006 CMA boundaries), which means a population growth of +1.05% per year between 2001 and 2006. In the 2006 census, children under 14 years of age (621,695) constituted 17.1 percent, while inhabitants over 65 years of age (495,685) numbered 13.6 percent of the total population. People of European ethnicities formed the largest cluster of ethnic groups in Montreal, mostly of French, Italian, Irish, and English origins. Some 16.5 percent of the population of Greater Montreal are member of a visible minority (non-white) group. Canadians of African descent contribute to the largest visible minority group in greater Montreal, numbering some 169,065, which is the second-largest community of African-origin people in Canada, after Toronto. Other groups, such as Arabs, Latin American, South Asian, and Chinese are also large in number.


          
            
              Island of Montreal: Population by year
            

            
              	1931

              	1941

              	1951

              	1961

              	1971

              	1981

              	1991

              	1996

              	2001

              	2006
            


            
              	1,003,868

              	1,116,800

              	1,320,232

              	1,747,696

              	1,959,180

              	1,760,122

              	1,775,871

              	1,775,846


              	1,812,723


              	1,854,442
            

          


          
            
              Language most spoken at home

              in the Montreal metropolitan area (CMA)
            

            
              	

              	1996

              	2001

              	2006
            


            
              	French

              	71.2%

              	72.1%

              	70.5%
            


            
              	English

              	19.4%

              	18.5%

              	18.5%
            


            
              	Otherlanguage

              	13.4%

              	13.1%

              	14.6%
            


            
              	Note that percentages add up to more than 100% because

              some people speak two or more languages at home.
            

          


          In terms of mother tongue language (first language learned), the 2006 census reported that in the Greater Montreal Area, 66.5% spoke French as a first language, followed by English at 13.2%, while 0.8% spoke both as a first language. The remaining 22.5% of Montreal-area residents are allophones, speaking languages including Italian (3.5%), Arabic (3.1%), Spanish (2.6%), Creole (predominantly of Haitian origin) (1.4%), Chinese (1.2%), Greek (1.2%), Portuguese (0.9%), Romanian (0.7%), Vietnamese (0.7%), and Russian (0.5%). In terms of additional languages spoken, a unique feature of Montreal throughout Canada, noted by Statistics Canada, is the working knowledge of both French and English by most of its residents.


          The Greater Montreal Area is overwhelmingly Roman Catholic, however, church attendance in Quebec is among the lowest in Canada. Historically Montreal has been a centre of Catholicism in North America with its numerous seminaries and churches, including the Notre-Dame Basilica, the Cathdrale Marie-Reine-du-Monde, and Saint Joseph's Oratory. Some 84.6 percent of the total population is Christian, largely Roman Catholic (74.5%), which is largely due to French, Italian and Irish origins. Protestants which include Anglican, United Church, Lutheran and other denominations number 7.0%, with a further 3.0% consisting mostly of Orthodox Christians, fuelled by a large Greek population. Due to the large number of non-European cultures, there is a diversity of non-Christian religions. Islam is the largest non-Christian group, with some 100,185 members, the second-largest concentration of Muslims in Canada, constituting 3%. The Jewish community in Montreal has a population of 88,765. In cities such as Cte-Saint-Luc and Hampstead, Jewish people constitute the majority, or a substantial part of the population. As recently as 1971 the Jewish community in Greater Montreal was as high as 109,480. Political and economic uncertainties led many to leave Montreal and the province of Quebec.


          


          


          Government
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          The head of the city government in Montreal is the mayor, who is first among equals in the City Council. The mayor is Grald Tremblay, who is a member of the Union des citoyens et des citoyennes de l'le de Montral (English: Montreal Island Citizens Union). The city council is a democratically elected institution and is the final decision-making authority in the city, although much power is centralized in the executive committee. The Council consists of 73 members from all boroughs of the city. The Council has jurisdiction over many matters, including public security, agreements with other governments, subsidy programs, the environment, urban planning, and a three-year capital expenditure program. The City Council is also required to supervise, standardize or approve certain decisions made by the borough councils.


          Reporting directly to the City Council, the executive committee exercises decision-making powers similar to that of the cabinet in a parliamentary system and is responsible for preparing various documents including budgets and by-laws, submitted to the City Council for approval. The decision-making powers of the executive committee cover, in particular, the awarding of contracts or grants, the management of human and financial resources, supplies and buildings. It may also be assigned further powers by the City Council.


          Standing committees are the council's prime instruments for public consultation. They are responsible for the public study of pending matters and for making the appropriate recommendations to the council. They also review the annual budget forecasts for departments under their jurisdiction. A public notice of meeting is published in both French and English daily newspapers at least seven days before each meeting. All meetings include a public question period. The standing committees, of which there are seven, have terms lasting two years. In addition, the City Council may decide to create special committees at any time. Each standing committee is made up of seven to nine members, including a chairman and a vice-chairman. The members are all elected municipal officers, with the exception of a representative of the government of Quebec on the public security committee.


          The city of Montreal is only one component of the larger Communaut Mtropolitaine de Montral (English: Montreal Metropolitan Community or MMC), which is in charge of planning, coordinating, and financing economic development, public transportation, garbage collection and waste management, etc., across the metropolitan area of Montreal. The president of the CMM is the mayor of Montreal. The CMM covers 3,839 square kilometres (1,482 sqmi), with 3,635,700 inhabitants in 2005.


          


          Education
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          With access to six universities and twelve junior colleges in an 8 kilometre (5mi) radius, Montreal has the highest concentration of post-secondary students of all major cities in North America (4.38 students per 100 residents, followed by Boston at 4.37 students per 100 residents).


          There are two English-language universities in the city. McGill University is one of the oldest schools in Canada, a major research university, and has been rated as Canada's best university by various sources, and the twelfth best in the world by Quacquarelli Symonds. Concordia University is the other English-language university, created from the merger of Sir George Williams University and Loyola College.


          There are also two French-language universities located in the city of Montreal. Universit du Qubec  Montral (UQM) is the largest French-language university in the world. UQM generally specializes in liberal-arts. It has several separately run schools, notably cole de technologie suprieure (ETS), cole nationale d'administration publique (ENAP) and Institut National de la Recherche Scientifique (INRS). The other French-language university, Universit de Montral (UdeM) is a research university. The cole Polytechnique de Montral and the cole des Hautes tudes Commerciales de Montral are two schools that are run by UdeM.


          Additionally, two more French-language universities, Universit de Sherbrooke and Universit Laval have campuses in the nearby suburb of Longueuil on the south shore.


          The education system in the province of Quebec is slightly different from other systems in North America. Between the high school and university levels, there is an additional college level called " CEGEP". It is at the same time a preparatory school (preparing students for admission to university) and a technical school (offering courses which lead to technical diplomas and specializations). In Montreal, seventeen CEGEPs offer courses in French and five in English.


          English-language elementary and secondary public schools on Montreal Island are operated by the English Montreal School Board and the Lester B. Pearson School Board. French-language elementary and secondary public schools in Montreal are operated by the Commission scolaire de Montral (CSDM), Commission scolaire Marguerite-Bourgeoys (CSMB) and the Commission scolaire Pointe-de-l'le (CSPI).


          Like many other cities, Montreal has been the scene of school shootings, the most recent of which was Dawson College shooting in September, 2006. The shooting was committed by a troubled young man and resulted in the death of a student. The most violent was the cole Polytechnique massacre of 1989 in which fourteen young women were shot and killed by a male student. The Concordia University massacre of 1992 involved the killing of four faculty members by another professor who claimed they stole his work.


          


          Infrastructure


          


          Transportation


          Montreal is a transportation hub for eastern Canada, with well-developed air, road, rail, and maritime links to the rest of Canada, as well as the United States and Europe.


          


          Air
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          Montreal has two international airports, one for passenger flights only, and the other for cargo. Montral-Pierre Elliott Trudeau International Airport (also known as Dorval Airport) in the City of Dorval serves all commercial passenger traffic and is the headquarters for Air Canada and Air Transat. To the north of the city is Montral-Mirabel International Airport in Mirabel, which was envisioned as Montreal's primary airport but which now serves only cargo flights. In 2006, Montreal-Trudeau was the third busiest airport in Canada by passenger traffic, behind Toronto Pearson and Vancouver. It was fourth in aircraft movements, behind Toronto Pearson, Vancouver and Calgary. It handled 12,407,934 passengers in 2007 and 213,483 aircraft movements in 2006 and with 59% of its passengers being on non-domestic flights it is the busiest international airport in Canada. Trudeau airport serves over 100 destinations worldwide making it one of the most connected airports in North America. Airlines servicing Trudeau offer flights to Africa, Central America, the Caribbean, Europe, the United States, Mexico and other destinations within Canada. It is the only Canadian airport that offers non-stop service to Africa and it also contains the largest duty free shop in North America.


          Other airports in the Montreal area serve military and civilian use.


          


          Rail


          VIA Rail, which is headquartered in Montreal, provides rail service to other cities in Canada, particularly to Quebec City and Toronto with several trains daily. Amtrak, the U.S. national passenger rail system, also provides service to Montreal, operating its Adirondack daily between Montreal and New York City. All intercity trains and most commuter trains operate out of Central Station. The rest of the commuter trains operate out of the Lucien-L'Allier Station.
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          Public local transport is served by a network of buses, subways, and commuter trains that extend across and off the island. The subway and bus system is operated by the Socit de transport de Montral. The commuter rail system is managed and operated by the Agence mtropolitaine de transport, and extends across several municipalities.


          Canadian Pacific Railway (CPR), which is now headquartered in Calgary, Alberta, was founded here in 1881. Its corporate headquarters occupied Windsor Station at 910 Peel Street until 1995. With the Port of Montreal kept open year round by icebreakers, lines to Eastern Canada became surplus, and now Montreal is the railway's eastern and intermodal freight terminus. CPR connects at Montreal with the Port of Montreal, the Delaware & Hudson Railway to New York, the Quebec-Gatineau Railway to Quebec City and Buckingham, the Montreal, Maine & Atlantic to Halifax, and CN Rail. The CPR's flagship train, The Canadian, once ran daily from Windsor Station to Vancouver, all passenger services have since been transferred to VIA Rail Canada, although CPR operates certain AMT trains under contract to the Quebec government.


          Montreal-based Canadian National Railways (CN) was formed during the 1920s by the Canadian Government following a series of country-wide rail bankruptcies. CN was formed from the lines of the Grand Trunk, Midland and Canadian Northern Railways, and has risen to become CPR's chief rival in freight carriage in Canada. Like the CPR, CN has divested itself of passenger services in favour of VIA Rail Canada. CN operates the electric Mont Royal AMT line under contract to the Government of Quebec.


          


          Mass transit
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          The STM bus network consists of 169 daytime and 20 night-time service routes, and provides adapted transport and limited wheelchair-accessible buses.


          Montreal's Metro was inaugurated in 1966 and today has 68 stations spread out along its four lines. Each station was designed by different architects with individual themes and features original artwork, and the trains themselves run on rubber tires, making the system quieter than most. The project was initiated by Montreal Mayor Jean Drapeau, who would later bring the Summer Olympic Games to Montreal in 1976. The metro system has long had a station on the South Shore in Longueuil, and has only recently been extended to the city of Laval, north of Montreal.


          


          


          Road
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          Like many major cities, Montreal has a problem with vehicular traffic congestion, especially from off-island suburbs such as Laval on le Jsus, and Longueuil on the south shore. The width of the Saint Lawrence River has made the construction of fixed links to the south shore expensive and difficult. There are only four road bridges along with one road tunnel, two railway bridges, and a metro line. The far narrower Rivire des Prairies, separating Montreal from Laval, is spanned by eight road bridges (six to Laval and two directly to the north shore).


          The island of Montreal is a hub for the Qubec Autoroute system, and is served by Qubec Autoroutes A-10 (known as the Bonaventure Expressway on the island of Montreal), A-15 (aka the Decarie Expressway south of the A-40 and the Laurentian Autoroute to the north of it), A-13 (aka Autoroute Chomedey), A-20, A-25, A-40 (part of the Trans-Canada Highway system, and known as "The Metropolitan" or simply "The Met" in its elevated mid-town section), A-520, and A-720 (aka the Ville-Marie Autoroute). Many of these Autoroutes are frequently congested at rush hour. However, in recent years, the government has acknowledged this problem and is working on long-term solutions to alleviate the congestion, such as re-routing traffic and expanding lanes.


          Saint Lawrence Boulevard, also known as "The Main," divides Montreal into east and west sectors. Streets that cut across Saint Laurent Boulevard undergo a name change, in that Est or Ouest are appended to their names. Streets that do not cross the Main do not generally contain a cardinal direction at the end of their names.


          Since Montreal is on an island, the directions used in the city plan do not precisely correspond with compass directions, as they are oriented to the geography of the island. North and south are defined on an axis roughly perpendicular to the St. Lawrence River and the Rivire des Prairies: North is towards the Rivire des Prairies, and south is towards the St. Lawrence. East and west directions are defined as roughly parallel to the St. Lawrence River (which flows southwest to northeast) and the Rivire des Prairies. East is downstream, and west is upstream.


          Montreal also has a well developed network of bicycle paths. Bike rentals are available at the Old Port of Montreal, as well as quadricycles, inline skates, children trailers, and segways.


          


          Partner cities


          Montreal has partnership, twin or sister city agreements with the following cities:


          
            
              	

              	Country

              	

              	City

              	

              	County / District / Region / State

              	Date
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              	Armenia

              	[image: ]

              	Yerevan

              	[image: ]

              	Yerevan

              	1998
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              	China

              	

              	Shanghai

              	

              	Shanghai

              	1985
            


            
              	[image: Flag of France]

              	France

              	[image: ]

              	Lyon

              	[image: ]

              	Rhne-Alpes

              	1979
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              	France

              	[image: ]
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              	Montreal Metro
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              	Locale

              	Montreal, Quebec, Canada
            


            
              	Transit type

              	Rapid transit
            


            
              	Began operation

              	October 14, 1966
            


            
              	System length

              	65.33km (40.59mi)
            


            
              	Number of lines

              	4
            


            
              	Number of stations

              	68
            


            
              	Daily ridership

              	835,000+ (FY 2008)
            


            
              	Operator(s)

              	Socit de transport de Montral
            

          


          The Montreal Metro is a rubber-tired metro system, and the main form of public transportation within the city of Montreal, Quebec, Canada.


          The Metro, operated by the Socit de transport de Montral (STM), was inaugurated on October 14, 1966, during the tenure of Mayor Jean Drapeau. Originally consisting of 26 stations on three separate lines, the Metro now incorporates 68 stations on four lines measuring 65.33km (40.59mi) in length, serving the north, east, and centre of the Island of Montreal with a connection to Longueuil, via the Yellow Line, and Laval, via the Orange line. The metro system is currently Canada's second longest and second in total annual passenger usage (in both respects to Toronto's subway system), serving 289.1 million riders a year (transfers not included); according to the STM website, the metro system has transported over 6 billion passengers as of 2006, roughly equivalent to the world's population. The Montreal Metro was inspired by the Paris Metro and in turn is also the inspiration for the Lyon (France) Metro, constructed a few years later, which shares the same rubber-wheel car design and Montreal Metro station architecture.


          


          History
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          Construction began in May 1962 and was engaged before Montreal was chosen as host of the 1967 World's Fair (Expo 67), held in the summer of 1967. Regardless of the fair, the city badly needed a mass transportation system, projects dating back to 1910. The main lines ( Green (Line 1), Atwater to Frontenac; and Orange (Line 2), Bonaventure to Henri-Bourassa) were opened gradually starting in October 1966, with the Yellow line (Line 4) ( Berri-de-Montigny to Longueuil, on the south shore of the Saint Lawrence River) not opened until April 1967.


          A Line 3 was originally intended as a surface metro running in part through the existing railway tracks running under Mount Royal to Cartierville. But then, as negotiations with the Canadian National Railway (CN Rail) for the use of their tracks and tunnel were stalled, Montreal was chosen as host of the Expo 67. Plans and budgets were therefore redirected for the design and construction of a replacement line, Line 4, constructed especially for Expo 67, in place of the never built Line 3, whose tracks are now used for the Deux-Montagnes commuter train. The Montreal Metro nonetheless continues to be numbered as if this proposed line had been constructed as Line 3 of the Metro.


          With the awarding of the 1976 Summer Olympics to Montreal, construction began in October 1971 for the extension of Line 1 from Frontenac to Honor-Beaugrand to service the main Olympic site; the new stations were opened in June 1976.


          Later, Line 1 was extended from Atwater to Angrignon (September 1978), while Line 2 was extended from Bonaventure to Place-Saint-Henri (April 1980), Snowdon (September 1981), Cte-Sainte-Catherine and Plamondon (January and June 1982), and Du Collge (January 1984).


          Two years later, a new line ( Blue (Line 5)) was built from De Castelnau to Saint-Michel (June 1986), with transfers to Line 2 at Jean-Talon, and Line 2 was extended further to Cte-Vertu (November 1986). Line 5 was then extended to Parc (June 1987), Acadie (March 1988), and the existing Snowdon station on Line 2 (January 1988). To this date, the Montreal Metro is Canada's second largest subway system.


          The lines, however, were not planned to end where they eventually did in 1990. Line 2 was originally meant to have two or three more stations beyond Cte-Vertu; however, priority funding was given to Line 5. The plans for Deguire/Poirier, Bois-Franc, and Salaberry stations were scrubbed. Line 5 itself was shortened due to funding issues. It was originally been projected to have stops west of Snowdon (Cte Saint-Luc, Cavendish, Montral-Ouest, Lafleur) and east of Saint-Michel (Pie-IX, Viau, Lacordaire, Langelier, Galeries dAnjou).


          An entire metro line in initial planning was also scrubbed, the so-called Line 7/Pie IX - Saint-Leonard/White Line, also due to the same funding issues. Proposed for the first time by the Bureau des Transports de Montral (BTM) in September 1983, the original project for a new north-south line (Line 7, the number 6 being reserved for another surface metro line proposed by the Ministre des Transports du Qubec (MTQ)) would have had 10 stations (from Pie-IX to Lger), which then got formally proposed by the Communaut urbaine de Montral (CUM) at the start of 1984, this time having 12 stations (from Pie-IX to Maurice-Duplessis/Langelier).


          While a number of proposals for further expansion had been studied over the years, it all came to a stop around 1990, when the Quebec provincial government placed a moratorium on further metro construction. Then, in 2002, construction began on a 3-station extension of Line 2 from Henri-Bourassa under the Rivire des Prairies to Montmorency on the island of Laval (northwest of the island of Montreal). This extension was completed and the three new stations were opened on April 28, 2007. Ridership increased by 50,000 a day to 835,000 with the new stations.


          


          Network
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          The four Montreal Metro lines are identified by colour, by number, or by terminus station. The terminus station in the direction of travel is used to differentiate between directions of travel. The busiest line is the Orange Line, while the quietest is the Blue Line. The Yellow Line is the shortest line, with three stations, built for Expo 67. On April 28, 2007, three new stations were opened in Laval along the Orange Line. Metro lines that leave the Island of Montreal are the Orange Line, which continues to Laval, and the Yellow Line, which continues to Longueuil.


          
            
              	Line #

              	Colour

              	Termini

              	Date First Built

              	Date Last Changed

              	Length

              	Stations
            


            
              	1

              	Green

              	Angrignon  Honor-Beaugrand

              	1966

              	1978

              	22.1 km

              	27
            


            
              	2

              	Orange

              	Cte-Vertu  Henri-Bourassa* or Montmorency*

              	1966

              	2007

              	30.0 km

              	31
            


            
              	4

              	Yellow

              	Berri-UQAM  LongueuilUniversit-de-Sherbrooke

              	1967

              	1967

              	4.25 km

              	3
            


            
              	5

              	Blue

              	Snowdon  Saint-Michel

              	1986

              	1988

              	9.7 km

              	12
            

          


          


          Rolling-stock


          The Montreal Metro's 759-car fleet runs entirely underground and uses exclusively rubber tires instead of steel wheels. As noted in the STM official document, The Montreal Mtro, a source of pride, the Metro runs entirely underground because, at the time of its initial planning in the early 1960s, rubber-tired metro technology was unable to operate in heavy winter conditions.


          Conception of the first generation of rolling-stock in Montreal went beyond just adopting the MP 59 metro car from Paris.


          North American cities building modern subway systems ( Washington D.C., San Francisco, Atlanta, Montreal) in the 1960s and 1970s were in search of modern rolling-stock that not only best fit their needs, but also encompassing a change in industrial design that focused on the aesthetics and performance of public transit vehicles.


          Train floor levels are near flush with the station platforms, but unlike the Washington D.C. Metro, Montreal's Metro system is not wheelchair-accessible. All but three stations are without elevators. This has become a sore point for accessibility advocates in Montreal. The three stations in Laval are provided with elevators, and a retrofitting program is planned to begin adding elevators to stations on the Island of Montreal starting in 2008 and continuing over at least 25 years. Accordingly, the remodeling of the seating arrangement in the MR-73 cars has added a space for wheelchairs. Finally, lack of subway accessibility is somewhat mitigated by the STM's adapted transit system and the use of accessible low-floor buses on major lines.


          Unlike most other major cities' subway systems, Montreal's subway cars lack air conditioning, which can make trips uncomfortable for passengers. Passengers cannot move between cars once on board with the current train stock, which can be an inconvenience if the car becomes overcrowded or when looking for a seat. Also contrasting with other cities are the very narrow width design of cars, which combined with the "T"-shaped placement of seats at the back, middle and front sections of cars, makes for a tight squeeze, especially during peak usage hours. In response to overcrowding on the orange line, a redesign of the MR-73 cars removed some seats to make for more standing room.


          


          Design
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          Montreal's metro trains are made of LAHT (low-alloy high-tensile) steel, painted blue with a thick white stripe running its length. Trains are assembled in 3, 6 or 9-car lengths. Each three-car segment element consists of two motor cab cars encompassing a trailer car. Each car is 2.5 metres wide and has four wide bi-parting leaf doors on each side for rapid passenger entry and egress. The small cross section of the cars allows easier tunnel construction under existing underground utilities. The total capacity of each car is 160 passengers, 39 to 40 of which are seated. Design specifications called for station dwell times of typically 8 to 15 seconds.


          Each car has two sets of bogies (trucks), each with four sets of support tires, guide tires and backup conventional steel wheels. The motor cars each have four direct-current traction motors coupled to reduction gears and differentials. Montreal's metro trains use electromagnetic brakes, which create retarding forces against the side rails of the track. The electromagnetic brakes are generated by the train's kinetic energy until it has slowed down to about 10km/h. The train then uses composite brake pads made of yellow birch injected with peanut oil to bring it to a complete stop. Two sets are applied against the treads of the steel wheels for friction braking. Hard braking produces a characteristic burnt popcorn scent. Wooden brake shoes perform well, but if subjected to numerous high-speed applications they develop a carbon film that diminishes brake performance.
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          Rubber tires make the Metro exceptionally quiet, transmit minimal vibration, and help the cars climb uphill more easily and negotiate turns at high speeds. However, the advantages of rubber tires are offset by noise levels generated by traction motors, which are noisier than the typical North American subway car. Trains can climb slopes of up to 6.5% and economize the most energy when following a humped-station profile (track profiles that descend to accelerate after leaving a station and climb before entering the station). Steel-wheel train technology has undergone significant advances and can better round tight curves, and climb and descend similar grades and slopes. Despite these advances, steel-wheel trains still cannot operate at high speeds (45 mph) on the same steep or tightly curved track profiles as a train equipped with rubber tires.


          


          Train operation
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          All lines but the Yellow Line are equipped with automatic train control. Generally, the train operator supervises the opening and closing of doors, while the train drives itself. The train operator can also drive the train manually at his or her discretion. Signalling is effected through coded pulses sent through the rails. Coded speed orders and station stop positions transmitted through track beacons are captured by beacon readers mounted under the driver cabs. The information sent to the train's electronic modules conveys speed information, and it is up to the train automatic control system computer to conform to the imposed speed. Additionally, the train computer can receive energy-saving instructions from track beacons, providing the train with 4 different economical coasting modes, plus one mode for maximum performance. In case of manual control, track speed is displayed on the cab speedometer indicating the maximum permissible speed. The wayside signals consist of point (switch/turnout) position indicators in proximity to switches and inter-station signalling placed at each station stop. Trains often reach their maximum speed of 44-45 mph (70-72 km/h) in 16 to 26 seconds depending on grade and load.


          Trains are programmed to stop at certain station positions with a precise odometer (accurate to plus or minus 5 centimetres). They receive their braking program and station stop positions orders (one-third, two-thirds, or end of station) from track beacons prior to entering the station, with additional beacons in the station for ensuring stop precision. The last beacon is positioned at precisely 12 turns of wheels from the end of the platform, which help improve the overall precision of the system.


          Trains draw current from two sets of 750-volt direct current guide bar/ third rails on either side of each motor car. Nine-car trains draw large currents of up to 6,000 amperes, requiring that both models of rolling-stock have calibrated traction motor control systems to prevent power surges, arcing and breaker tripping. Both models have electrical braking (using motors) to assist primary friction braking, reducing the need to replace the brake pads.


          Two models of train are used on the Metro:


          
            	Canadian Vickers MR-63 (delivered for the metro's opening in 1966)

          


          The Canadian Vickers-built MR-63 is used on the Green line and the Bombardier-built MR-73 is used on the other three lines. Motor cars weigh about 27 metric tonnes, trailer cars weigh 20 metric tonnes. A three-car set (one element) weighs a total of 74 metric tonnes.


          The MR-63 is identified with grey interiors, four ventilation hoods protruding over the roof of each car, two 154 hp 360-V series traction motors that make a whining noise and have round cab headlights. Montreal's rolling stock is among the oldest still in use on any metro system in the world. A $1.2 billion contract is under negotiation with Bombardier to replace the MR-63 fleet.


          Maintenance of Montreal's subway cars is rigorous, as reliability levels (Mean Distance Between Failures/MDBF ratings) are more than double that of typical North American subway cars.


          The MR-63 is the first generation of high-performance subway cars, a mixture of technology dating back to the mid-1960s and modern train technology. The MR-63 model has undergone numerous technological and reliability upgrades. Major upgrades include on-board computer modules for automatic train control in 1976 with subsequent revisions of hardware and software, solid-state door interlocks in 2003, modern ergonomic driver cabs with new digital dashboards and automatic station annunciators in 2005. Most notably, all the MR-63 carshells emerged factory-fresh with new interiors and a new paint scheme after being fully refurbished at the GEC Alstom Pointe St. Charles workshops in 1993. As a result, the MR-63 fleet appears relatively new, gleaming and modern despite being 40 years old (as of 2006).


          The MR-63 fleet remains exceptionally reliable (MDBF of 125,000 miles/200,000 km in 2004) by North American standards. However, they suffer elevated levels of vandalism, they retain many obsolete components, parts availability is diminishing, and ride quality has deteriorated over the years as their suspension systems and rubber spring packs harden with old age. Poor ride quality has not been attributed to the tires or tracks.


          The MR-63 model uses a series-to-parallel servo camshaft rheostat to control and regulate power to its traction motors; this control system can be heard tapping under the floor of a motor car as the train undergoes rapid acceleration at an initial rate of 3.0 mph per second (1.33 m/s). This control system also features a dynamic rheostatic braking mode that uses the motors to slow the train, turning the motors into generators and dissipating the resulting energy as heat in the rheostat grid.


          The 2006 STM action and investment plans indicate that the MR-63 fleet will remain in service up until 2014, with their projected replacement by 2012.


          
            	Bombardier Transportation MR-73 (delivered in 1976)

          


          The MR-73 is the second generation of high-performance metro cars, identified by rectangular cab headlights, orange interiors (which are gradually being replaced with blue and dark orange interiors, as part of the mid-life refurbishment), traction motors (rated at 176 hp max., 168 hp continuous) that growl while accelerating out of a station, have side vents and a unique three-note sound signature when the train pulls out of a station. The initial rate of acceleration of the MR-73 model is 3.2 mph per second (1.43 m/s), which is exceptionally high for any subway equipment. The three-note sound is produced by traction motor control equipment called a "current chopper", which is used to control and power the motors on the train in stages without incurring a power surge. It does this by modulating the current in 5 consecutive stages (90, 120, 180, 240 and 360Hz), the latter 3 being normally audible. A prototype for the current chopper has been built by the Canron company using a Jeumont original design in the early Seventies on an MR-63 train. One element of this "Jeumont Train" is currently operated on the Line 1 Green among rheostatic-started MR-63s. It is the only one to exhibit the whole five-note audible signature in normal operation, even though it is possible to hear them during longer than usual starts on regular MR-73s.


          These notes are the same as the first three notes of Aaron Copland's " Fanfare for the Common Man", one of the musical themes for Expo '67, though this is apparently just a coincidence. Some MR-73s originally sported murals of Montreal at the end of the cars, although these were damaged by vandalism and removed long ago.


          The MR-73 has a different electrical braking system than the MR-63 to assist friction braking. The MR-73's current chopper recuperates energy when in braking mode, turning traction motors into generators and sending a regulated current back into the traction power supply for other trains to use. Electrical braking is most effective when one train draws power while starting while another train at a different location sends power while braking.


          The Mean Distance Between Failures (MDBF) for the MR-73 exceeds 200,000 miles (320,000 km) in 2004. As of December 2005, the MR-73 fleet is undergoing $40 million in renovations to reconfigure interior seating to increase total car capacity, and install new poles and new panels with a new ergonomic colour scheme that discourages vandalism, decreases motion-sickness and promotes aesthetic harmony. The renovations also include an ergonomic full-spectrum lighting system that provides therapeutic anti-depression effects for its passengers. Like the older MR-63 metro fleet, the MR-73 driver cabs will be modernized and equipped with ergonomic features and digital dashboards.


          


          Maintenance


          Rolling stock maintenance is effected in three facilities, in two locations.


          


          Plateau dYouville


          The Plateau dYouville, located in the north end of the city is located at the intersection of Boulevards Crmazie and Saint-Laurent.


          It provides heavy maintenance of buses, subway cars, light maintenance of MR-73 subway cars and is the main base for the track maintenance workshops (where track sections are pre-assembled prior to installation).


          


          Garage Beaugrand
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          The Garage Beaugrand is located east of line 1 terminus Honor-Beaugrand. It is entirely underground.


          It provides light maintenance on MR-63 subway cars.


          


          Centre d'attachement Duvernay


          Duvernay is a garage and base for maintenance of way equipment. It accesses the network through the line 1/line 2 interchange southeast of Lionel-Groulx. The access building is located at the corner of Duvernay and Vinet streets in Sainte-Cungonde.


          


          Centre dattachement Viau


          Viau is a garage and base for maintenance of way equipment. It accesses the network immediately west of the Viau station (line 1). The access building is within the Viau station building; in fact, facilities are visible from trains going west of the station.


          


          Snowdon
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          The interchange track between lines 2 and 5 south/west of Snowdon station is used for the storage of maintenance of way equipment. There are no surface facilities.


          The tail tracks west of Snowdon station extend about 790 metres west of the station, reaching the border of the city of Hampstead. The end of the track is marked by an emergency exit on Queen Mary Road.


          


          Garages


          Idle trains are stored in four garages: Angrignon (west of Angrignon line 1 terminus), Beaugrand (east of Honor-Beaugrand line 1 terminus, Saint-Charles (north of Henri-Bourassa terminus) and Montmorency. The latter has been built perpendicular to its station to allow an easier hypothetic expansion of the Line 2 deeper in Laval territory.


          


          Next generation of trains


          In May 2006, the Quebec Government announced the negotiation of a $1.2 billion contract to replace the MR-63 metro fleet of 336 cars. Alstom voiced its dismay over directly awarding the contract (to Bombardier) without a bidding process. Negotiations between the STM and Bombardier were to be ongoing until 2007. The negotiations focused on the project's cost controls, terms of contract, train specifications and warranty. If negotiations had failed, the Quebec government and the STM would have reverted to a bidding process.


          On Thursday, January 10, 2008, Qubec Superior Court Judge Joel Silcoff rendered his decision regarding Alstom's filing of legal action against the Qubec government's ministry of transportation. The latter sought to by-pass the bidding process, citing that Bombardier was the only domestic candidate capable of fulfilling the eventual contract. Silcoff ruled in favour of Alstom, enabling the company to bid on the contract. It is unknown at the present time (March 2008) whether or not the Montreal Transit Corporation will appeal the decision, revert to the bidding process or venture to do both at the same time. Regardless, this decision will delay the arrival of the new rolling stock, previously slated for 2010-2012, by about a year or two. The MR-63-type cars have been in use since 1966.


          Production at Bombardier's La Pocatire plant will be winding down as the building of M-7 electric multiple-unit commuter railcars for New York's Long Island Railroad (LIRR) and Metro-North (MNR) of the Metropolitan Transit Authority nears completion. Production may ramp up again to produce Montreal's Metro cars starting in 2009. The STM indicates that the first train sets will start rolling between 2010 and 2012.


          As of February 6th, 2008, the Government of Qubec has decided to begin the bidding process, which would serve to save time, delaying delivery of the first trains by 9 to 12 months.


          The media in Montreal (particularly La Presse newspaper) suggest that the new cars will feature full-width walkways between the cars which can be occupied by passengers, resulting in higher train capacities. They also suggest that the new rubber-tire trains will have to meet very demanding performance requirements: higher speeds (up to 80 km/h), powerful accelerations, high-speed gradeability, high-performance brakes, good ride comfort, low-noise, low-maintenance costs, low-energy costs and high levels of reliability. Improving on the performance levels of the current metro fleet and developing new rolling-stock capable of using sheer speed as a means of increasing line capacity will represent a major challenge to either Bombardier or Alstom.


          


          Design
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          The design of the Metro was heavily influenced by Montreal's winter conditions. Unlike other cities' metros, nearly all station entrances in Montreal are completely enclosed: usually in small, separate buildings with swivelling doors meant to mitigate the wind caused by train movements that can make doors difficult to open.


          All separate entrances are set back from the sidewalk; as well several stations in downtown Montreal are directly connected to buildings, and thus have several entrances inside pre-existing buildings as well as street-level entrances, making the Metro an integral part of Montreal's famous underground city despite its lack of elevators. Several metro entrances are also located within building faades. Only three stations have open entrances such as are prevalent in other cities.


          Montreal's metro is renowned for its architecture and public art. Under the direction of Drapeau, a competition among Canadian architects was held to decide the design of each station, ensuring that every station was built in a different style by a different architect. Several stations, such as Berri-UQAM are important examples of modernist architecture, and various system-wide design choices were informed by the International Style.


          Along with the Stockholm Metro, Montreal pioneered the installation of public art in the metro among capitalist countries, a practise that beforehand was mostly found in Socialist and Communist nations (the Moscow Metro being a case in point). More than fifty stations are decorated with over one hundred works of public art, such as sculpture, stained glass, and murals by noted Quebec artists, including members of the famous art movement, the Automatistes.


          Some of the most important works in the Metro include the stained-glass window at Champ-de-Mars station, the masterpiece of major Quebec artist Marcelle Ferron; and the Guimard entrance at Square Victoria station, like the famous metro entrances designed for the Paris Mtro, on permanent loan since 1966 by the RATP to commemorate its cooperation in constructing the metro. Installed in 1967 (the 100th anniversary of Guimard's birth) this is the only authentic Guimard entrance in use outside Paris, although reproductions using original molds were given to Mexico City ( Metro Bellas Artes on line 8), Chicago ( Van Buren Station on the Metra network), Lisbon ( Picoas station on the yellow line) and Moscow ( Kievskaya station on the Arbatsko-Pokrovskaya).


          


          Operation
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          Metro service starts at 05:30 and stops at 01:00 on weekdays and Sunday, and 01:30 on Saturday in order to accommodate people coming home later. However, the Blue Line stops service earlier, at 00:15 due to low traffic volume. During rush hour, there are three to five minutes between trains on the Orange and Green Lines. That interval however goes up to 12 minutes at night.


          The Socit de transport de Montral operates both the Metro and the bus services in Montreal, thus there is free transfer possible between bus and Metro. Fare payment is via a barrier system, including magnetic tickets and passes, punched-card bus transfers, and non-magnetized reduced fare tickets.


          Fares are partially integrated with the Agence mtropolitaine de transport's commuter rail system, which links the Metro to the outer suburbs via five interchange stations.


          


          Future projects


          On April 21, 2008, the Montreal Transit Corporation unveiled the contactless smart card called OPUS as a means of fare payment. In preparation for this new step in Montreal's public transportation network, turnstiles which incorporate the reader and automated vending machines had already been installed in metro stations; buses had previously been fitted with new fareboxes that incorporate the card reader, in order to ensure the uniformity of methods of payment across Montral's transit network and that of its suburbs.


          One advantage to the smart card compared to the current system is the seamless integration with other transit networks of neighbouring cities, eliminating the need to carry small change or purchase different tickets. The same can be said of the commuter train service run by the Agence mtropolitaine de transport that require the purchasing of a ticket different from those offered by the Montreal Transit Corporation. Another advantage relates to the speed at which users can access the system. As opposed to the magnetic stripe cards previously in use, which will continue to be sold alongside the new OPUS card until 2009, the contactless smart card is more user-friendly in that it does not require patrons to slide the card in a particular wayproximity to the contactless reader will suffice.


          Costs to the STM related to the project are approximately $138 million, compared to the original estimated cost of some $100 million. The project was originally supposed to be implemented in 2006.


          As of 2007, other formal and informal extension proposals are currently being considered, although none of which are currently in the works.


          City of Montreal:


          On June 11, 2008 the city of Montreal released its overall transportation plan for the immediate future. In addition to service improvements in bus and rail, the following projects were given priority status in the overall transportation scheme:


          
            	Line 5 will be extended in two phases: from Saint-Michel up to Pie-IX Boulevard. The second phase will extend past Pie-IX to the boroughs of St-Leonard and Anjou, committing to the line's original design.

          


          
            	Line 2 will also be extended northwest from Cte-Vertu station, up to Bois-Franc commuter rail station in Saint-Laurent. The extension will probably include two stations: Poirier and Bois-Franc (an intermodal station with the Deux-Montagnes commuter line).

          


          Agence Mtropolitaine de Transport (AMT):


          
            	The AMT has considered an extension of Line 4 with four new stations beyond LongueuilUniversit-de-Sherbrooke, under the city of Longueuil to College douard-Montpetit.


            	Another extension of this line, but from the other terminal, Berri-UQAM, is being studied for the long term that would go to McGill station to ease congestion on that part of the line.


            	In 2006, the AMT has studied the possibility and cost of an extension from Lionel-Groulx to Brossard city on the south shore of Montreal as an alternative to the proposed light rail project in the Champlain bridge corridor.

          


          City of Laval:


          
            	On July 22, 2007, the mayor of Laval, Gilles Vaillancourt, with the ridership success of the current Laval extension, announced his wish to loop the Orange line from Montmorency to Cte-Vertu stations with the addition of six (or seven) new stations (three in Laval and another three in Montreal). He proposed that Transports Quebec, the provincial transport department, set aside $100 million annually to fund the project, which is expected to cost upwards of $1.5 billion.

          


          West Island cities' papers:


          
            	Montreal's West Island papers have discussed in 2006 and 2007 plans to extend Line 5 from Snowdon into the Notre-Dame-de-Grce area of Montreal, as depicted in its original design. A further extension to Dorval was discussed to improve the connection between downtown Montreal and Pierre Elliott Trudeau International Airport.

          


          Lasalle district papers:


          
            	Lasalle district papers have discussed in 2007 extending line 1 west of Angrignon station.

          


          


          Pioneer in Tunnel Advertising


          In the early years of the Montreal Metro's life, a unique mode of advertising was used. In some downtown tunnels, cartoons depicting an advertiser's product were inscribed on the walls of the tunnel at the level of the cars' windows. A retail film processing outfit called Direct Film advertised on the North wall in the Atwater-to-Guy (now Guy-Concordia) tunnel (Green Line) during 1967-1969. Strobe lights, aimed at the frames of the cartoon and triggered by the passing train, sequentially illuminated the images so that they appeared to the viewer (passenger) on the train as a movie. Today known as "tunnel movies" or "tunnel advertising," they have been installed in many cities' subways around the world in recent years, for example in the Southgate tube station in London, the MBTA Red Line in Boston, and the DC Metro.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Montreal_Metro"
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              	Anthem:" God Save the Queen"
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              	Capital

              	Plymouth 1

              Brades (de facto)

            


            
              	Official languages

              	English
            


            
              	Government

              	British Overseas Territory
            


            
              	-

              	Queen

              	Elizabeth II
            


            
              	-

              	Governor

              	Peter Andrew Waterworth
            


            
              	-

              	Chief Minister

              	Lowell Lewis
            


            
              	British overseas territory
            


            
              	-

              	British control established

              	1632
            


            
              	Area
            


            
              	-

              	Total

              	102km( 219th)

              39 sqmi
            


            
              	-

              	Water(%)

              	negligible
            


            
              	Population
            


            
              	-

              	July 2005estimate

              	4,488 2( 216th)
            


            
              	GDP( PPP)

              	2002estimate
            


            
              	-

              	Total

              	$29 million( not ranked)
            


            
              	-

              	Per capita

              	$3,400( not ranked)
            


            
              	HDI

              	n/a(unranked)( n/a)
            


            
              	Currency

              	East Caribbean dollar ( XCD)
            


            
              	Time zone

              	( UTC-4)
            


            
              	Internet TLD

              	.ms
            


            
              	Calling code

              	+1 664
            


            
              	1

              	Abandoned in 1997 following a volcanic eruption. Government buildings are currently located in Brades, making it the de facto capital.
            


            
              	2

              	An estimated 8,000 refugees left the island following the resumption of volcanic activity in July 1995; some have returned.
            

          


          Montserrat (pronounced /ˌmɒntsəˈrt/) is a British overseas territory located in the Leeward Islands, part of the chain of islands called the Lesser Antilles in the Caribbean Sea. It measures approximately 16 km (10 miles) long and 11 km (7 miles) wide, giving 40kilometres (25mi) of coastline. Montserrat was given its name by Christopher Columbus on his second voyage to the New World in 1493, after its namesake located in Catalonia. Montserrat is often referred to as the Emerald Isle of the Caribbean, due both to its resemblance to coastal Ireland and to the Irish descent of most of its early European settlers.


          Its Georgian era capital city of Plymouth was destroyed and two-thirds of the island's population forced to flee abroad by an eruption of the previously dormant Soufriere Hills volcano that began on July 18, 1995. The eruption continues today on a much reduced scale, the damage being confined to the areas around Plymouth including its docking facilities and the former W.H. Bramble Airport. An exclusion zone extending from the south coast of the island north to parts of the Belham Valley has been closed because of an increase in the size of the existing volcanic dome. This zone includes St. George's Hill which provided visitors with a spectacular view of the volcano and the destruction it has wrought upon the capital. A new airport at Gerald's in the northern part of the island opened in 2005. The village of Brades currently serves as the de facto centre of government.


          


          History


          Montserrat was populated by Arawak and Carib people when it was claimed by Christopher Columbus on his second voyage for Spain in 1493, naming the island Santa Mara de Montserrate, after the Blessed Virgin of the Monastery of Montserrat, which is located on the Mountain of Montserrat, in Catalonia. The island fell under English control in 1632 when a group of Irish fleeing anti-Roman Catholic sentiment in Saint Kitts and Nevis settled there. The import of slaves (including many Irish slaves exiled there from Oliver Cromwell's reign of terror in Ireland), common to most Caribbean islands, mainly coming from West Africa, followed during the seventeenth and eighteenth centuries and an economy based on sugar, rum, arrowroot and Sea Island cotton was established.


          In 1782, during the American Revolutionary War, Montserrat was briefly captured by France. It was returned to the United Kingdom under the Treaty of Paris which ended that conflict. A failed slave uprising on 17 March 1798 led to Montserrat later becoming one of only four places in the world that celebrates St Patrick's Day as a public or bank holiday (the others being the Republic of Ireland, Northern Ireland and the Canadian province of Newfoundland and Labrador). Slavery was finally abolished in Montserrat in 1834, presumably as a result of the general emancipation of slaves within the British Empire in that same year.


          Falling sugar prices during the nineteenth century had an adverse effect on the island's economy and in 1869 the philanthropist Joseph Sturge of Birmingham formed the Montserrat Company to buy sugar estates that were no longer economically viable. The company planted limes starting production of the island's famous lime juice, set up a school, and sold parcels of land to the inhabitants of the island, with the result that much of Montserrat came to be owned by smallholders.


          From 1871 to 1958 Montserrat was administered as part of the Federal Colony of the Leeward Islands, becoming a province of the short-lived West Indies Federation from 1958 to 1962.


          
            [image: A Montserrat sunset.]

            
              A Montserrat sunset.
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              Montserrat's coastline.
            

          


          With the completion of Beatles producer George Martins AIR Studios Montserrat in 1979, the island attracted world-famous musicians who came to record in the peace and quiet and lush tropical surroundings of Montserrat.


          The last several years of the 20th century, however, brought two events which devastated the island. In September 1989, Hurricane Hugo struck Montserrat with full force, damaging over 90 percent of the structures on the island. AIR Studios closed, and the tourist trade upon which the island depended was nearly wiped out. Within a few years, however, the island had recovered considerablyonly to be struck again by disaster.


          
            [image: Volcano eruption from space, looking south from the northern tip of the island.]

            
              Volcano eruption from space, looking south from the northern tip of the island.
            

          


          In July 1995, Montserrat's Soufriere Hills volcano, dormant throughout recorded history, rumbled to life and began an eruption which eventually buried the island's capital, Plymouth, in more than 12metres (39ft) of mud, destroyed its airport and docking facilities, and rendered the southern half of the island uninhabitable. This forced more than half of the population to flee the island because they lacked housing. After a period of regular eruptive events during the late 1990s including one on June 25, 1997 in which 19 people lost their lives, the volcano's activity in recent years has been confined mostly to infrequent ventings of ash into the uninhabited areas in the south. However, this ash venting does occasionally extend into the populated areas of the northern and western parts of the island. As an example, on May 20, 2006, the lava dome that had been slowly building collapsed, resulting in an ashfall of about an inch (2.5 cm) in Old Towne and parts of Olveston. There were no injuries or significant property damage.


          
            [image: View of the dome of Montserrat's Soufriere Hills Volcano, taken from MVO (April 2007).]

            
              View of the dome of Montserrat's Soufriere Hills Volcano, taken from MVO (April 2007).
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              Montserrat's Soufriere Hills Volcano.
            

          


          Long referred to as "The Emerald Isle of the Caribbean" for both its Irish heritage and its resemblance to coastal Ireland, Montserrat today remains lush and green. A new airport, opened officially by the Princess Royal Princess Anne in February 2005, received its first commercial flights on July 11, 2005, and docking facilities are in place at Little Bay where a new capital is being constructed out of reach of any further volcanic activity.


          The people of Montserrat were granted full residency rights in the United Kingdom in 1998, and citizenship was granted in 2002.


          


          Primary schools


          
            	Government Primary Schools Brades, and Look Out Primary.


            	St. Augustine Roman Catholic School (Palm Loop, Montserrat)

          


          


          Parishes


          Montserrat is divided into three parishes:


          
            	Saint Anthony Parish


            	Saint Georges Parish


            	Saint Peter Parish

          


          


          Villages


          
            	Brades (de facto capital)


            	Davy Hill


            	Farells Yard


            	Flemmings


            	Gerald's


            	Hope


            	Little Bay


            	LookOut


            	Old Towne


            	Olveston


            	Plymouth (official capital, abandoned)


            	Saint John's


            	Salem


            	Sweeney's


            	Woodlands

          


          


          Geography


          
            [image: Map of Montserrat]

            
              Map of Montserrat
            

          


          The island of Montserrat is located approximately 480 km (300 miles) east-southeast of Puerto Rico and 48 km (30 miles) southwest of Antigua. It comprises only 104 km (40 square miles) and is increasing gradually owing to volcanic deposits on the southeast coast of the island; it is 16 km (10 miles) long and 11 km (7 miles) wide, with dramatic rock faced cliffs rising 15 to 30 m (50-100 feet) above the sea and smooth bottomed sandy beaches scattered among coves on the west side of the island. Montserrat has been a quiet haven of extraordinary scenic beauty.


          Montserrat has two islets: Little Redonda and Virgin.


          The Soufrire Hills or Montserrat volcano is an active complex stratovolcano with many lava domes forming its summit on the island. After a long period of dormancy it became active in 1995, and eruptions have continued up to the present. The last major eruption was in July 2003.


          


          Economy


          It was formerly the home of a branch of George Martin's AIR Studios (and other amenities) that made the island popular with working and vacationing musicians and other celebrities, celebrities often went there to record their songs in the recording studios.


          


          Famous Montserratians


          
            	Alphonsus "Arrow" Cassell, MBE born in Montserrat is well known for his soca song "Hot Hot Hot" which has sold over 4 million copies.


            	Jim AllenA former cricketer who represented the World Series Cricket West Indians.


            	Junior MendesA professional footballer who has represented Montserrat twice in international games, currently playing for Aldershot Town in the Conference National League.


            	Shabazz BaidooA football player of Montserrat descent, plays in Football League 2 for Dagenham & Redbridge.


            	Tesfaye BrambleA football player, currently unattached, but who most recently played in the Conference National in England for Stevenage Borough.

          


          


          Demographics


          Population: 8,400 (2002 estimate)


          Note: an estimated 8,000 refugees left the island following the resumption of volcanic activity in July 1995; few have returned. Pre-eruption population was 13,000 in 1994.


          Age structure:


          
            	0-14 years: 23.4% (male 1,062; female 1,041)


            	15-64 years: 65.3% (male 2,805; female 3,066)


            	65 years and over: 11.3% (male 537; female 484) (2003 est.)

          


          Median age:


          
            	total: 27.8 years


            	male: 27.7 years


            	female: 27.9 years (2002)

          


          Population growth rate: 4.5% (2003 est.)


          Birth rate: 17.57 births/1,000 population (2003 est.)


          Death rate: 7.34 deaths/1,000 population (2003 est.)


          Net migration rate: 195.35 migrant(s)/1,000 population (2000 est.)


          Sex ratio:


          
            	at birth: 1.05 male(s)/female


            	under 15 years: 1.02 male(s)/female


            	15-64 years: 0.91 male(s)/female


            	65 years and over: 1.11 male(s)/female


            	total population: 0.96 male(s)/female (2000 est.)

          


          Infant mortality rate:


          
            	total: 7.77 deaths/1,000 live births (2003 est.)


            	female: 6.43 deaths/1,000 live births


            	male: 9.05 deaths/1,000 live births

          


          Life expectancy at birth:


          
            	total population: 78.36 years


            	male: 76.24 years


            	female: 80.59 years (2003 est.)

          


          Total fertility rate: 1.8 children born/woman (2003 est.)


          HIV/AIDSadult prevalence rate: NA%


          HIV/AIDSpeople living with HIV/AIDS: NA


          HIV/AIDSdeaths: NA


          Nationality:


          
            	noun: Montserratian(s)


            	adjective: Montserratian

          


          Ethnic groups: black, whitemainly of mixed Irish and African descent


          Religions: Anglican, Methodist, Roman Catholic, Pentecostal, Seventh-Day Adventist, other Christian denominations


          Languages: English


          Literacy:


          
            	definition: age 15 and over has ever attended school


            	total population: 97%


            	male: 97%


            	female: 97% (1970 est.)

          


          


          Culture


          Cricket is a popular sport in Montserrat. Although not many players from Montserrat have played for West Indies they are in fact eligible to play for the West Indies cricket team. Jim Allen was the first to play for West Indies and he represented the World Series Cricket West Indians. No other player from Montserrat has gone on to represent West Indies.


          Montserrat has its own FIFA Affiliated Football Team, and has twice competed in the World Cup qualifiers. A field for the team was built near the airport by FIFA. The Montserrat team are currently tied for 199st place in the FIFA world rankings with eight other teams, including American Samoa and Guam. In 2002, the team competed in a friendly with the second-lowest-ranked team in FIFA at that time, Bhutan, in The Other Final- the same day as the final of the 2002 World Cup. Bhutan won 4-0.


          Operation Montserrat


          Currently, American and British elementary and middle school students are eligible to participate in an Operation Montserrat live simulation. This is a videoconference program based on events of 1996 in which a hurricane approaches and a volcanic eruption occur nearly at the same time. The students are responsible for rescuing all of the people. In the weeks leading up to this, they practice the skills they need in their classroom.


          
            Retrieved from " http://en.wikipedia.org/wiki/Montserrat"
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            [image: In search of a new car, the player picks door 1. The game host then opens door 3 to reveal a goat and offers to let the player pick door 2 instead of door 1.]

            
              In search of a new car, the player picks door 1. The game host then opens door 3 to reveal a goat and offers to let the player pick door 2 instead of door 1.
            

          


          The Monty Hall problem is a puzzle involving probability loosely based on the American game show Let's Make a Deal. The name comes from the show's host, Monty Hall. The problem is also called the Monty Hall paradox; it is a veridical paradox in the sense that the solution is counterintuitive.


          A widely known statement of the problem appeared in a letter to Marilyn vos Savant's Ask Marilyn column in Parade:


          
            
              Suppose you're on a game show, and you're given the choice of three doors: Behind one door is a car; behind the others, goats. You pick a door, say No. 1, and the host, who knows what's behind the doors, opens another door, say No. 3, which has a goat. He then says to you, "Do you want to pick door No. 2?" Is it to your advantage to switch your choice? (Whitaker 1990)

            

          


          Because there is no way for the player to know which of the two unopened doors is the winning door, nearly all people assume that each door has an equal probability and conclude that switching does not matter. In fact, in the usual interpretation of the problem the player should switchdoing so doubles the probability of winning the car from 1/3 to 2/3.


          When the problem and the solution appeared in Parade, approximately 10,000 readers, including several hundred mathematics professors, wrote to the magazine claiming the published solution was wrong. Some of the controversy was because the Parade statement of the problem fails to fully specify the host's behaviour and is thus technically ambiguous. However, even when given completely unambiguous problem statements, explanations, simulations, and formal mathematical proofs, many people still meet the correct answer with disbelief.


          


          Problem


          Steve Selvin wrote a letter to the American Statistician in 1975 describing a problem loosely based on the game show Let's Make a Deal (Selvin 1975a). In a subsequent letter he dubbed this problem the "Monty Hall problem" (Selvin 1975b). The problem is mathematically equivalent (Morgan et al., 1992) to the Three Prisoners Problem described in Martin Gardner's Mathematical Games column in Scientific American in 1959 (Gardner 1959). The Monty Hall problem was restated, as quoted above, in a 1990 letter to Marilyn vos Savant's Ask Marilyn column in Parade (Whitaker 1990).


          The statement of the problem in the Ask Marilyn column in Parade leaves critical aspects of the host's behaviour unstated, making the problem mathematically ambiguous (Mueser and Granberg 1999). The standard analysis of the problem also assumes that the host is constrained to always open a door revealing a goat, to always make the offer to switch, and to open one of the remaining two doors randomly if the player initially picked the car (Barbeau 2000, p. 87). A mathematically explicit statement of the problem is:


          
            
              Suppose you're on a game show and you're given the choice of three doors. Behind one door is a car; behind the others, goats. The car and the goats were placed randomly behind the doors before the show. The rules of the game show are as follows: After you have chosen a door, the door remains closed for the time being. The game show host, Monty Hall, who knows what is behind the doors, now has to open one of the two remaining doors, and the door he opens must have a goat behind it. If both remaining doors have goats behind them, he chooses one randomly. After Monty Hall opens a door with a goat, he will ask you to decide whether you want to stay with your first choice or to switch to the last remaining door. Imagine that you chose Door 1 and the host opens Door 3, which has a goat. He then asks you "Do you want to switch to Door Number 2?" Is it to your advantage to change your choice? (Krauss and Wang 2003, p. 10)

            

          


          The player may initially choose any of the three doors, not just Door 1, and then the host opens a different door revealing a goat, not necessarily Door 3, and gives the player a second choice between the two remaining unopened doors.


          


          Solution


          The chance of initially choosing the car is one in three, which is the overall chance of winning the car by sticking with this choice. By contrast, the chance of initially choosing a door with a goat is two in three, and a player originally choosing a door with a goat wins by switching. In both cases the host must reveal a goat. In the 2/3 case where the player initially chooses a goat, the host must reveal the other goat making the only remaining door the one with the car.
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                  The player has an equal chance of initially selecting the car, Goat A, or Goat B. Switching results in a win 2/3 of the time because 2/3 of the time, the player's initial pick was a goat.
                

              
            

          


          As shown in the diagram above, there are three possible situations corresponding to the player's initial choice, each with probability 1/3:


          
            	The player originally picked the door hiding the car. The game host has shown one of the two goats.


            	The player originally picked the door hiding Goat A. The game host has shown the other goat.


            	The player originally picked the door hiding Goat B. The game host has shown the other goat.

          


          If the player chooses to switch, the car will be won in either of the last two cases. A player choosing to stay with the initial choice wins in only the first case. Since in two out of three equally likely cases switching wins, the probability of winning by switching is 2/3. In other words, players who switch will win the car on average two times out of three.


          The reasoning above applies to all players on average without regard to which specific door the host opens and all individual players at the start of the game, but not to a specific player at the point the player is asked whether to switch given which door the host has opened (Morgan et al. 1991). This difference is subtle, but depending on the exact formulation of the problem may affect the result (see Other host behaviors, below). Determining the conditional probability of winning by switching given which door the host opens requires a different analysis.


          A formal Bayesian analysis shows the probability of winning the car by switching given the host opens Door 3 is 2/3, see Bayesian analysis below.


          
            [image: Tree showing the probability of every possible outcome if the player initially picks Door 1]

            
              Tree showing the probability of every possible outcome if the player initially picks Door 1
            

          


          A decision tree can be used to determine both the overall probability of winning by switching and the conditional probability given which door the host opens (Grinstead and Snell 2006, p. 137-138). Assuming the problem statement given above and that the player initially picks Door 1, the tree shows that switching wins in the two cases in which the player did not initially pick the car, with a total combined probability of 2/3. This is the overall probability of winning by switching. The tree also shows that there are only two possible conditions in which the host opens Door 2, and that switching loses in the 1/6 case where the car is behind Door 1 and wins in the 1/3 case where the car is behind Door 3. Similarly if the host opens Door 3, the tree shows switching loses in the 1/6 case where the car is behind Door 1 and wins in the 1/3 case where the car is behind Door 2. Switching wins twice as often as staying regardless of which door the host opens, so the conditional probability of winning by switching given either door the host opens is the same as the overall probability  both are 2/3.


          Aids to understanding


          


          Why the probability is 2/3


          The most commonly voiced objection to the solution is that the past can be ignored when assessing the probabilitythat it is irrelevant which doors the player initially picks and the host opens. However, in the problem as originally presented, the player's initial choice does influence the host's available choices subsequently.


          This difference can be demonstrated by contrasting the original problem with a variation that appeared in vos Savant's column in November 2006. In this version, Monty Hall forgets which door hides the car. He opens one of the doors at random and is relieved when a goat is revealed. Asked whether the contestant should switch, vos Savant correctly replied, "If the host is clueless, it makes no difference whether you stay or switch. If he knows, switch" (vos Savant, 2006).


          In this version of the puzzle, the player has an equal chance of winning whether switching or not. There are six possible sequences of events that can occur, each with probability 1/6:
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          In the first two cases above, the host reveals the car. What might happen in these cases is unknownperhaps the contestant immediately wins or immediately loses. However, in the problem as stated, the host has revealed a goat, so only four of the six cases remain possible, and they are equally likely. In two of these four cases, switching results in a win, and in the other two, switching results in a goat. Staying with the original pick gives the same odds: a loss in two cases and a win in two others.


          The player's probability of winning by switching increases to 2/3 in the problem as stated by Mueser and Granberg because in the two cases above where the host would reveal the car, he is forced to reveal the remaining goat instead. In the table below, the host's picks from the table above are highlighted. Because he cannot reveal the car, his behaviour is altered in two cases:
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          This change in the host's behaviour causes the car to be twice as likely to be behind the "third door", and is what causes switching to be twice as likely to win in the "host knows" variation of the problem.


          


          Increasing the number of doors


          It may be easier to appreciate the solution by considering the same problem with 1,000,000 doors instead of just three (vos Savant 1990). In this case there are 999,999 doors with goats behind them and one door with a prize. The player picks a door. The game host then opens 999,998 of the other doors revealing 999,998 goats  imagine the host starting with the first door and going down a line of 1,000,000 doors, opening each one, skipping over only the player's door and one other door. The host then offers the player the chance to switch to the only other unopened door. On average, in 999,999 out of 1,000,000 times the other door will contain the prize, as 999,999 out of 1,000,000 times the player first picked a door with a goat. A rational player should switch.


          


          Venn diagram


          The average probability of winning the car by switching can be illustrated using Venn diagrams. After choosing Door 1, for example, the player has a 1/3 chance of having selected the door with the car, leaving a 2/3 chance between the other two doors, as shown below. Note that there is a 100% chance of finding a goat behind at least one of the two unchosen doors, because there is only one car.


          
            [image: ]
          


          The host now opens Door 3. Under the conditions of the problem statement the host is required to open one of the other two doors, and equally likely to open either unchosen door; opening this door does not affect the probability of winning the car by staying with the original choice, which remains 1/3. There is still a 2/3 probability that the car is behind either Door 2 or Door 3. However, since the car is not behind Door 3, we know that being behind one of these doors means that the car is behind Door 2; thus, that 2/3 probability is now a probability that the car is behind Door 2, as shown below. Another way to state this is that if the car is behind either door 2 or 3, by opening Door 3 the host has revealed it must be behind Door 2. (Devlin 2003)
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          Combining doors


          Instead of one door being opened and shown to be a losing door, an equivalent action is to combine the two unchosen doors into one since the player cannot, and will not, choose the opened door (Adams 1990; Devlin 2003; Williams 2004). The player therefore has the choice of either sticking with the original choice of door with a 1/3 chance of winning the car, or choosing the sum of the contents of the two other doors with a 2/3 chance. The game assumptions play a role hereswitching is equivalent to taking the combined contents if and only if the game host is required to open a door with a goat and chooses between two losing doors randomly with equal probabilities.


          In this case, what should be ignored is the opening of the door. The player actually chooses between the originally picked door and the other twoopening one is simply a distraction. The original choice divides the possible locations of the car between the one door the player picks with a 1/3 chance and the other two with a 2/3 chance. It is already known that at least one of the two unpicked doors contains a goat. Revealing the goat therefore gives the player no additional information about the originally chosen door; it does not change the 2/3 probability that the car is still in the block of two doors.


          


          Simulation


          A simple way to demonstrate that a switching strategy really does win two out of three times on the average is to simulate the game with playing cards (Gardner 2001, p. 243). Three cards from an ordinary deck are used to represent the three doors; one 'special' card such as the Ace of Spades should represent the door with the car, and ordinary cards, such as the two red twos, represent the goat doors.


          The simulation, using the following procedure, can be repeated several times to simulate multiple rounds of the game. One card is dealt at random to the 'player', to represent the door the player picks initially. Then, looking at the remaining two cards at least one of which must be a red two, the 'host' discards a red two. If the card remaining in the host's hand is the Ace of Spades, this is recorded as a round where the player would have won by switching; if the host is holding a red two, the round is recorded as one where staying would have won.


          By the law of large numbers, this experiment is likely to approximate the probability of winning, and running the experiment over enough rounds should not only verify that the player does win by switching two times out of three, but show why. Two times out of three, after one card has been dealt to the player, the Ace of Spades is in the host's hand. At that point, it is already determined whether staying or switching will win the round for the player.


          If this is not convincing, the simulation can be done with the entire deck, dealing one card to the player and keeping the other 51 (Adams 1990). In this variant the Ace of Spades goes to the host 51 times out of 52, and stays with the host no matter how many non-Ace cards are discarded.


          


          Variants


          


          Other host behaviors


          In some versions of the Monty Hall problem, the host's behaviour is not fully specified. For example, the version published in Parade in 1990 did not specifically state that the host would always open another door, or always offer a choice to switch, or even never open the door revealing the car. Without specifying these rules, the player does not have enough information to conclude that switching will be successful two-thirds of the time (Mueser and Granberg, 1999). The table shows possible host behaviors and the impact on the success of switching.


          
            
              
                	Possible host behaviors in unspecified problem
              


              
                	Host behaviour

                	Result
              


              
                	The host offers the option to switch only when the player's initial choice is the winning door (Tierney 2001).

                	Switching always yields a goat.
              


              
                	The host offers the option to switch only when the player has chosen incorrectly (vos Savant 1996, p. 185).

                	Switching always wins the car.
              


              
                	The host does not know what lies behind the doors, and opens one at random without revealing the car (vos Savant 1996, p. 181).

                	Switching wins the car half of the time.
              


              
                	The host opens a known door with probability p, unless the car is behind it (Morgan et al. 1991).

                	If the host opens his "usual" door, switching wins with probability 1/(1+p). If the host opens the other remaining door, switching wins with probability p/(1+p).
              


              
                	The host acts as noted in the specific version of the problem.

                	Switching wins the car two-thirds of the time.
              

            

          


          



          


          Sequential doors


          There is a generalization of the original problem to n doors. In the first step, the player chooses a door. The game host then opens some other door that is a loser. If desired, the player may then switch to another door. The game host then opens another as-yet-unopened losing door, different from the player's current choice. Then the player may switch again, and so on. This continues until there are only two unopened doors left: the player's current choice and another one. How many times should the player switch, and when, if at all?


          One possible strategy is to stick with the first choice all the way through but then switch at the very end. With four doors, this strategy can be proven optimal; it has been asserted that with n doors, this strategy is also optimal and gives a probability of winning equal to (n-1)/n (Bapeswara Rao and Rao 1992).


          This problem appears similar to the television show Deal or No Deal, which typically begins with 26 boxes. The player selects one to keep, and then randomly picks boxes to open from amongst the rest. In this game, even until the end, the box the player initially selects and all boxes left unrevealed are equally likely to be the winner. The distinction is that any box the player picks to open might reveal the grand prize, thereby eliminating it from contention. Monty on the other hand, knows the contents and is forbidden from revealing the winner. Because the Deal or No Deal player is just as likely to open the winning box as a losing one, the Monty Hall advantage is lost. Assuming the grand prize is still left with two boxes remaining, the player has a 50/50 chance that the initially selected box contains the grand prize.


          


          Quantum version


          A quantum version of the paradox illustrates some points about the relation between classical or non-quantum information and quantum information, as encoded in the states of quantum mechanical systems. The formulation is loosely based on Quantum game theory. The three doors are replaced by a quantum system allowing three alternatives; opening a door and looking behind it is translated as making a particular measurement. The rules can be stated in this language, and once again the choice for the player is to stick with the initial choice, or change to another "orthogonal" option. The latter strategy turns out to double the chances, just as in the classical case. However, if the show host has not randomized the position of the prize in a fully quantum mechanical way, the player can do even better, and can sometimes even win the prize with certainty (D'Ariano et al. 2002).


          


          History of the problem


          An essentially identical problem appeared as the Three Prisoners Problem in Martin Gardner's Mathematical Games column in Scientific American in 1959 (Gardner 1959). Gardner's version makes the selection procedure explicit, avoiding the unstated assumptions in the Parade version. This puzzle in probability theory involves three prisoners, a random one of whom has been secretly chosen to be executed in the morning. The first prisoner begs the guard to tell him which of the other two will go free, arguing that this reveals no information about whether the prisoner will be the victim; the guard responds by claiming that if the prisoner knows that a specific one of the other two prisoners will go free it will raise the first prisoner's subjective chance of being executed from 1/3 to 1/2. The question is whether the analysis of the prisoner or the guard is correct. In the version given by Martin Gardner, the guard then performs a particular randomizing procedure for selecting which name to give the prisoner; this gives the equivalent of the Monty Hall problem without the usual ambiguities in its presentation.


          In 1975, Steve Selvin wrote a pair of letters to the American Statistician (Selvin 1975a, Selvin 1975b) regarding the Monty Hall problem. The first presented the problem in a version close to its most popular form; the version presented in Parade 15 years later is a restatement of Selvin's version. The second letter appears to be the first use of the term "Monty Hall problem". The problem is actually an extrapolation from the game show. Monty Hall did open a wrong door to build excitement, but offered a known lesser prizesuch as $100 cashrather than a choice to switch doors. As Monty Hall wrote to Selvin:


          
            And if you ever get on my show, the rules hold fast for youno trading boxes after the selection. (Hall 1975)

          


          Phillip Martin's article in a 1989 issue of Bridge Today magazine titled "The Monty Hall Trap" (Martin 1989) presented Selvin's problem, with the correct solution, as an example of how one can fall into the trap of treating non-random information as if it were random. Martin then gives examples in the game of bridge where players commonly miscalculate the odds by falling into the same trap, such as the Principle of Restricted Choice. Given the controversy that would arise over this problem a year later, Martin showed a lack of prescience when he stated, "Here [in the Monty Hall problem] the trap is easy to spot. But the trap can crop up more subtly in a bridge setting."


          A restated version of Selvin's problem statement appeared in Marilyn vos Savant's Ask Marilyn question-and-answer column of Parade in September 1990 (vos Savant 1990). Though vos Savant gave the correct answer that switching would win two-thirds of the time, vos Savant estimates 10,000 readers including several hundred mathematics professors wrote in to declare that her solution was wrong. As a result of the publicity the problem earned the alternative name Marilyn and the Goats.


          In November 1990, an equally contentious discussion of vos Savant's article took place in Cecil Adams's column The Straight Dope (Adams 1990). Adams initially answered, incorrectly, that the chances for the two remaining doors must each be one in two. After a reader wrote in to correct the mathematics of Adams' analysis, Adams agreed that mathematically, he had been wrong, but said that the Parade version left critical constraints unstated, and without those constraints, the chances of winning by switching were not necessarily 2/3. Numerous readers, however, wrote in to claim that Adams had been "right the first time" and that the correct chances were one in two.


          The Parade column and its response received considerable attention in the press, including a front page story in the New York Times (Tierney 1991) in which Monty Hall himself was interviewed. He appeared to understand the problem quite well, giving the reporter a demo with car keys and explaining how actual game play on Let's Make a Deal differed from the rules of the puzzle.


          Over 40 papers have been published about this problem in academic journals and the popular press (Mueser and Granberg 1999).


          The problem continues to resurface outside of academia. The syndicated NPR program Car Talk featured it as one of their weekly "Puzzlers," and the answer they featured was quite clearly explained as the correct one (Magliozzi and Magliozzi, 1998). An account of mathematician Paul Erdos's first encounter of the problem can be found in The Man Who Loved Only Numberslike many others, he initially got it wrong. The problem is discussed, from the perspective of a boy with Asperger syndrome, in The Curious Incident of the Dog in the Night-time, a 2003 novel by Mark Haddon. The problem is also addressed in a lecture by the character Charlie Eppes in an episode of the CBS drama NUMB3RS (Episode 1.13) and in Derren Brown's 2006 book Tricks Of The Mind. The Monty Hall problem (though it was called "the game show host problem" in the film) appears in the film 21, in which the main character, Ben, correctly answers the question in his MIT college math course. Economist M. Keith Chen identified a potential flaw in hundreds of experiments related to cognitive dissonance that use an analysis with issues similar to those involved in the Monty Hall problem (Tierney 2008).


          


          Bayesian analysis


          An analysis of the problem using the formalism of Bayesian probability theory (Gill 2002) makes explicit the role of the assumptions underlying the problem. In Bayesian terms, probabilities are associated to propositions, and express a degree of belief in their truth, subject to whatever background information happens to be known. For this problem the background is the set of game rules, and the propositions of interest are:


          
            	[image: C_i\,]: The car is behind Door i, for i equal to 1, 2 or 3.

          


          
            	[image: H_{ij}\,]: The host opens Door j after the player has picked Door i, for i and j equal to 1, 2 or 3.

          


          For example, [image: C_1\,] denotes the proposition the car is behind Door 1, and [image: H_{12}\,] denotes the proposition the host opens Door 2 after the player has picked Door 1. Indicating the background information with [image: I\,], the assumptions are formally stated as follows.


          First, the car can be behind any door, and all doors are a priori equally likely to hide the car. In this context a priori means before the game is played, or before seeing the goat. Hence, the prior probability of a proposition [image: C_i\,] is:


          
            	[image: P(C_i | I)\,= \frac{1}{3}.]

          


          Second, the host will always open a door that has no car behind it, chosen from among the two not picked by the player. If two such doors are available, each one is equally likely to be opened. This rule determines the conditional probability of a proposition [image: H_{ij}\,] subject to where the car is  i.e., conditioned on a proposition [image: C_k\,.] Specifically, it is:


          
            	
              
                
                  	[image: P(H_{ij} | C_k,\, I)\,\, =\,\begin{cases} \, \ \, \ \, \ \, \end{cases}]

                  	[image: \,0\,]

                  	

                  	if i = j, (the host cannot open the door picked by the player)
                


                
                  	[image: \,0\,]

                  	

                  	if j = k, (the host cannot open a door with a car behind it)
                


                
                  	[image: \,1/2\,]

                  	

                  	if i = k, (the two doors with no car are equally likely to be opened)
                


                
                  	[image: \,1\,]

                  	

                  	if i [image: \ne]k and j [image: \ne] k, (there is only one door available to open)
                

              

            

          


          The problem can now be solved by scoring each strategy with its associated posterior probability of winning, that is with its probability subject to the host's opening of one of the doors. Without loss of generality, assume, by re-numbering the doors if necessary, that the player picks Door 1, and that the host then opens Door 3, revealing a goat. In other words, the host makes proposition [image: H_{13}\,] true.


          The posterior probability of winning by not switching doors, subject to the game rules and [image: H_{13}\,], is then [image: P(C_1 | H_{13},\,I)]. Using Bayes' theorem this is expressed as:


          
            	[image:  P(C_1|H_{13},\,I) = \frac{P(H_{13}| C_1,\,I) \, P(C_1 | I)}{P(H_{13} | I)}.]

          


          By the assumptions stated above, the numerator of the right-hand side is:


          
            	[image: P(H_{13}| C_1,\,I) \, P(C_1 | I) = \frac12 \times \frac13 = \frac16.]

          


          The normalizing constant at the denominator can be evaluated by expanding it using the definitions of marginal probability and conditional probability:


          
            	[image: \begin{array}{lcl} P(H_{13}|I) &{}= &P(H_{13},\,C_1 | I) + P(H_{13},\,C_2|I) + P(H_{13},\,C_3|I) \ &{}= &P(H_{13}|C_1,\,I) \, P(C_1|I)\, + \ &&P(H_{13}|C_2,\,I) \, P(C_2|I)\, + \ &&P(H_{13}|C_3,\,I) \, P(C_3|I) \ &{}= &{\displaystyle \frac12 \times \frac13 + 1 \times \frac13 + 0 \times \frac13 }\ = \ {\displaystyle\frac12\ .} \end{array}]

          


          Dividing the numerator by the normalizing constant yields:


          
            	[image: P(C_1|H_{13},\,I) = \frac16\,/\,\frac12 = \frac13.]

          


          Note that this is equal to the prior probability of the car's being behind the initially chosen door, meaning that the host's action has not contributed any novel information with regard to this eventuality. In fact, the following argument shows that the effect of the host's action consists entirely of redistributing the probabilities for the car's being behind either of the other two doors.


          The probability of winning by switching the selection to Door 2, [image: P(C_2 | H_{13},\,I)], can be evaluated by requiring that the posterior probabilities of all the [image: C_i\,] propositions add to 1. That is:


          
            	[image: 1 = P(C_1|H_{13},\,I) + P(C_2 | H_{13},\,I) + P(C_3|H_{13},\,I).]

          


          There is no car behind Door 3, since the host opened it, so the last term must be zero. This can be proven using Bayes' theorem and the previous results:


          
            	[image:  \begin{align} P(C_3|H_{13},\,I) &= \frac{P(H_{13}|C_3,\,I)\,P(C_3|I)}{P(H_{13}|I)} \ &= \left(0\times\frac13\right) /\, \frac12 = 0\ . \end{align} ]

          


          Hence:


          
            	[image: P(C_2 | H_{13},\,I) = 1 - \frac13 - 0 = \frac23.]

          


          This shows that the winning strategy is to switch the selection to Door 2. It also makes clear that the host's showing of the goat behind Door 3 has the effect of transferring the 1/3 of winning probability a-priori associated with that door to the remaining unselected and unopened one, thus making it the most likely winning choice.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monty_Hall_problem"
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              	Personal information
            


            
              	Fullname

              	Mudhsuden Singh Panesar
            


            
              	Nickname

              	Monty
            


            
              	Born

              	25 April 1982 (1982-04-25)
            


            
              	

              	Luton, England
            


            
              	Height

              	6ft1in (1.85m)
            


            
              	Role

              	Bowler
            


            
              	Batting style

              	Left-handed
            


            
              	Bowling style

              	Slow left arm orthodox
            


            
              	International information
            


            
              	Test debut ( cap 631)

              	1 March 2006:vIndia
            


            
              	Last Test

              	18 December 2007:v Sri Lanka
            


            
              	ODI debut ( cap 200)

              	12 January 2007:vAustralia
            


            
              	Last ODI

              	13 October 2007:v Sri Lanka
            


            
              	ODI shirt no.

              	46
            


            
              	Domestic team information
            


            
              	Years

              	Team
            


            
              	2001present

              	Northamptonshire
            


            
              	Career statistics
            


            
              	

              	Tests

              	ODIs

              	FC

              	LA
            


            
              	Matches

              	23

              	26

              	65

              	38
            


            
              	Runs scored

              	128

              	26

              	460

              	76
            


            
              	Batting average

              	7.11

              	5.20

              	8.51

              	9.50
            


            
              	100s/50s

              	0/0

              	0/0

              	0/0

              	0/0
            


            
              	Top score

              	26

              	13

              	39*

              	16*
            


            
              	
            


            
              	Balls bowled

              	5403

              	1308

              	15199

              	1842
            


            
              	Wickets

              	81

              	24

              	250

              	37
            


            
              	Bowling average

              	32.76

              	40.83

              	29.23

              	36.45
            


            
              	5 wickets in innings

              	6

              	0

              	16

              	1
            


            
              	10 wickets in match

              	1

              	n/a

              	3

              	n/a
            


            
              	Best bowling

              	6/129

              	3/25

              	7/181

              	5/20
            


            
              	Catches/ stumpings

              	4/

              	3/

              	16/

              	7/
            


            
              	
                As of 14 October 2007

                Source: cricketarchive.com

              
            

          


          Monty Panesar (born Mudhsuden Singh Panesar, 25 April 1982 in Luton, Bedfordshire), is an English cricketer. A left-arm spinner with a classical action, Panesar plays Test and ODI cricket for England, and county cricket for Northamptonshire. He is the 631st capped player for England, with the number 46 on his ODI shirt.


          Born to Indian Punjabi parents, he is the first Sikh to represent a nation other than India in Test cricket. Panesar sports a trademark black patka (a smaller version of the full Sikh turban) while playing and in cricket training. He is a crowd favourite in England, and many fans have worn patkas and fake beards while watching Panesar play.


          Despite his embryonic international career Panesar often receives loud cheers whenever he comes on to bat or bowl and when he fields the ball, the latter due to Panesar's history of less than skilful fielding. When first selected for England he was widely said to be a particularly inept batsman and fielder, which may have contributed to this reception; the TMS commentator Henry Blofeld once accidentally referred to him as Monty Python, a mistake possibly encouraged by his comic reputation. However in more recent matches he has lived down these claims, and gained further popularity with his characteristic wicket-taking celebration, which consists of him gambolling down the pitch and high fiveing his team-mates.


          


          Personal life


          Panesar, a devout Sikh, has a large supportive family both in England and Punjab, his parents having migrated to England from India in the late 1970s. His father, Paramjeet Singh Panesar, who moved to England in 1979, is a builder. His mother is Gursharan Kaur. Panesar has a younger brother, Isher Singh Panesar, and sister, Charanjit Kaur Panesar. His family lives in Luton. Panesar is a devoted Luton Town fan.


          Panesar has been quoted as saying, I follow Sikhism, and maybe Ive channelled the discipline that religion creates into my cricket. Theres discipline with any religion, and you can take it into a game or into anything else." (The Sunday Times, August 06, 2006). Away from cricket, he has a degree in computer science. Panesar has uncut hair and a full length beard, which is a fundamental part of the Sikh identity and way of life. He won the 2006 Beard of the Year competition run by the Beard Liberation Front.


          Nicknames for Panesar include "The Montster", "The Python" (a reference to Monty Python), The "Sikh of Tweak" (probably a humorous reference to Australian leg-spinner Shane Warne's ( though mispronounced) sobriquet, 'The Sheik of Tweak)', "Montastic", "Parmesan Tony" (an anagram), "The Beard to be Feared", or most popular "The Turbanator" (though this can also refer to Indian spinner Harbhajan Singh).


          


          Cricketing ability


          Panesar is regarded as a bright prospect by some commentators including Geoffrey Boycott and most of the TMS team, and has been singled out for high praise by some. Noteworthy praise came from former England head coach Duncan Fletcher, who, although initially reluctant to single out Panesar, described him as "the best finger spinner in the world".


          He was selected as a Wisden Cricketer of the Year in the 2007 edition.


          


          Work ethic


          Panesar loves training and is becoming renowned for being a fastidious worker, regularly leaving the practice ground after everyone else. According to reports, one day Monty and Australia's Mike Hussey spent a whole day in the nets, which shows remarkable determaination for a bowler. According to Andrew Strauss, who has captained him in four Tests, Panesar "will be on the ground earlier than anyone, getting (ex-assistant coach) Matthew Maynard to hit catches to him. He will then bowl through most of the net session, before staying out long after most of the guys are back in the comfort of the dressing room, working on his batting, learning new shots, and perfecting those he already has."


          


          Bowling


          
            [image: Panesar bowls in the nets at Adelaide Oval]

            
              Panesar bowls in the nets at Adelaide Oval
            

          


          Monty has certain physical attributes that help with his spin bowling. Firstly he has an unusually large hand, measuring 10 inches, and can also rotate his hand at his wrist through 360 degrees.


          Panesar's current bowling average, which hovers at 28.40, compares reasonably favourably with the more established finger-spinners such as Harbhajan Singh and Daniel Vettori. Panesar demonstrated his ability to take Test wickets in his first match in Nagpur, India, where his first Test wicket was that of the highly respected Indian batsman Sachin Tendulkar. He also bowled batsmen Rahul Dravid and Mohammad Kaif. In the 2006 Test Series against Sri Lanka, Panesar claimed his first five-wicket haul for 78 runs, in the third Test at Trent Bridge. Monty went on to take 5 for 92 and 3 for 145 in the 3rd test match in Australia, in December 2006, despite England losing the match.


          In an interview with the UK newspaper Daily Mirror, Panesar stated his intention to develop a left-handed version of the doosra, the off-spinner's version of the googly:


          
            
              	

              	I am working on my version of the doosra  a ball which turns the other way  but we will just have to see what happens with it. As I gradually add things, it is one of my ambitions to be the best. It would be nice one day to be recognised as that.

              	
            

          


          On 11 June 2007, Monty became the first English spinner to take 10 wickets in a match since Phil Tufnell when he returned match figures of 10/187. This was achieved against the West Indies in the Third Test at Old Trafford.


          


          Batting


          Panesar has shown signs of potential but is not yet a confident batsman, averaging about seven runs per innings. His best international innings was against Sri Lanka at Trent Bridge in 2006, when Panesar scored 26 off 28 balls by employing the sweep shot, including a swept six off Muttiah Muralitharan albeit in a losing cause. In the 2006 Perth, Ashes Test Match, Panesar scored an unbeaten 16 runs, putting on the biggest partnership of the innings with fellow bowler Steve Harmison.


          


          Fielding


          Panesar's fielding has been the subject of much discussion. Former England coach Duncan Fletcher had previously gone so far as to suggest that this could keep him out of the side if it does not improve. At the start of his Test career, this led to loud sardonic cheers from the crowd for completing even the simplest fielding tasks. Many commentators believe that his fielding has since improved somewhat; he held an impressive catch in England's third Test match against Pakistan at Headingley in 2006.


          Concerns over his fielding was shown in the third test match against India when a ball was hit towards him at long-off. He seemed to lose the ball in the background and the ball landed five yards away from him, when it should have been an easy catch. He did however make up for that error when he caught one a few minutes later at long-off. In the season of 2006 (after the first test at Lord's against Pakistan) it was discovered that Panesar required a different type of contact lenses to the ones that he had been wearing previously, it is unknown whether these helped his fielding, despite his remarkable improvement.


          


          Early domestic career


          Originally a medium-pace bowler, he shifted to spin at around sixteen following advice from Northamptonshire. Panesar played cricket at Bedford Modern School for Stopsley High School and then Dunstable Town CC, before being selected for the England Under-19 team. His first-class debut came in 2001 at the age of 19. His appearances over the next few years were limited, partly because of his commitment as a full-time student at Loughborough University. After graduating, he became a more important member of the team and had a fine season in 2005, taking 46 County Championship wickets at an average of just 21.54.


          


          International career


          


          Test selection


          Due to his performances in 2005, many prominent figures called for Panesar's inclusion in the English Test squad for the 2006 tour of India. For a place as back-up spinner to incumbent Ashley Giles he faced competition from left-armer Ian Blackwell and off-spinners Shaun Udal and Alex Loudon. It was suggested that his reputation for poor batting and fielding might hamper his chances of selection, but earlier in 2005 he had attended the Darren Lehmann Academy in Adelaide in order to address these issues. He was selected in January 2006 for the tour to India, and made his international debut in the first Test against India in Nagpur. He took three wickets, including India's ex and current captains, Sachin Tendulkar and Rahul Dravid. The former, who Panesar states was his childhood hero and was the spinner's first international Test wicket, later signed the cricket ball that dismissed him and presented it to Panesar. Panesar went on to play in the second and third Test matches, in Mohali and Mumbai with thirty-five of his family members attending the Test at Mohali, Punjab.


          


          Sri Lanka and Pakistan in England, 2006


          On 11 May 2006 Panesar made his maiden Test appearance in England against Sri Lanka at Lord's. He played a small role in the first and second Tests, taking only five wickets. He was to fare better in the third by claiming his first five wicket haul with bowling figures of 5/78. He followed this up with an explosive innings of 26 from 28 balls that included a 6 and put on 37 for the final wicket with Liam Plunkett. This was not enough to affect the result as Sri Lanka won the Test by 134 runs.


          Panesar took three wickets in the first innings of the Test against Pakistan at Old Trafford, Manchester, on 27 June 2006. His wicket-taking was overshadowed by Steve Harmison who took a six wicket haul to get Pakistan all out for 119 in the 1st innings. However, Panesar took 5-72 in the second innings, and Harmison 5-57. The pair took 19 of the 20 Pakistani wickets in the match (the other being a run out) in an innings-and-120-run victory. This was the first time two bowlers had taken all bowling wickets since Jim Laker's record match figures of 19 for 90 again at Old Trafford. In the second innings Panesar took the wickets of five of the six specialist batsmen, including Inzamam-ul-Haq, Younis Khan and Mohammad Yousuf.


          In the first innings at Headingley, Panesar picked up three wickets including that of Inzamam-ul-Haq, who overbalanced and dislodged the bails with his stomach. In the second innings Panesar had figures of 3 for 39. Panesar was given some credit for responding to criticism from England coach Duncan Fletcher. Despite his performances in the Test arena against Pakistan in the summer of 2006, Panesar was overlooked for the 30 man ODI squad for the 2006 ICC Champion's Trophy in India.


          


          England in Australia, 20067


          
            [image: Panesar bowls in The Ashes series as Flintoff watches]

            
              Panesar bowls in The Ashes series as Flintoff watches
            

          


          The likelihood of Panesar playing against Australia in the 2006-07 Ashes series led to media commentary by some Australian players, who indicated that they would take an aggressive approach towards him. Australian captain Ricky Ponting said, "We'll try to make some sort of impact on him early on, and we won't let him get on top. The way our left-handers, especially Justin Langer and Matty Hayden, play spin is to be fairly aggressive." However, he was also praised by Ponting. Ponting told the Sunday Age, "He (Panesar) didn't look like he was scared to throw the ball up a little bit and actually try and get you out. He's got good, subtle changes of pace and, watching the other night (against Pakistan), a really good arm ball as well."


          Darren Lehmann said "He's probably a more attacking bowler than Giles was, and a wicket-taking option for them, more so than Giles was." Also stating on the possibility of Australian crowds targeting Panesar because of his poor fielding and batting, Lehmann stuck up for Panesar saying ."He should have no worries at all... He's a beautiful lad."


          It also emerged that Panesar had been seeing a sports psychologist and talking to former England left-arm spinner Phil Tufnell, another English spinner who was poor at fielding, about the ribbing he is expecting to get from the Aussie crowds on the tour, and how to prepare himself mentally for the task.


          Panesar was left out of the England team for the first two tests of the series, which led to a petition being started by BBC Radio Five Live, calling out for his inclusion. Panesar was eventually selected to play in the third test at the WACA in Perth. He finished the first innings with figures of 5 for 92 off 24 overs, with Justin Langer, Andrew Symonds and Adam Gilchrist among his wickets, becoming the first English spin bowler to take five wickets in a test match at the WACA in Perth, his other two wickets being Shane Warne and Brett Lee. He also performed respectably with the bat, finishing on 16 not out as part of England's best partnership in the innings.


          During the Tests Panesar played, he quickly became a crowd favourite for both Australian and English fans, eliciting cheers from the crowd when fielding, bowling or batting.


          He remained in the team for the rest of the series, finishing with a record of 10 wickets at an average of 37.90 and collecting a total of 35 runs. He was the joint third highest wicket taker for England behind Matthew Hoggard and Andrew Flintoff, tying with Steve Harmison, having only played in three out of the five tests.


          After the Ashes series, Panesar was selected in the England squad for the Commonwealth Bank series with Australia and New Zealand.


          Panesar's attacking bowling style worked well, bowling economically and aggressively in equal parts. He made his debut against Australia at Melbourne on 12th January 2007 and played in nine matches in the series, taking nine wickets and conceding just 4.6 runs per over.


          


          World Cup 2007


          Following his impressive performances in the Ashes and Commonwealth Bank series Panesar was selected in England's World Cup squad. He struggled to pick up wickets, taking only 7 wickets at an average of 40.42. His best performance came on 11 April 2007 in a Super Eight's group game against Bangladesh where he took 3/25 off his seven overs which included two maidens.


          


          West Indies in England, 2007


          Panesar's first six wicket haul came in the first Innings of the first Test against the West Indies at Lord's on May 19 to May 20, 2007 when he took 6-129. Five of his six victims were trapped LBW, all given out by the Nursery End umpire Asad Rauf.


          Panesar's first 10-wicket haul came in the third Test at Old Trafford, in which he took four 1st innings wickets, and six in the 2nd innings, for match figures of 10 for 187. Panesar became the first English spin bowler to take ten wickets in a match for ten years, Phil Tufnell in 1997 being the player to achieve this feat. Panesar achieved his 6th 5-wicket haul in the final Test match, at Chester-le-Street. He took the wicket of the otherwise immovable Shivnarine Chanderpaul wicket to end the West Indies second innings. Panesar was not selected for the following Twenty20 matches, with both sides electing not to include full-time spinners in their sides.


          


          Achievements


          


          Awards


          
            	NBC Denis Compton Award 2001


            	Wisden Cricketer of the Year 2007

          


          


          Test match performance


          Test debut: vs India, Vidarbha Cricket Association Ground, March 1, 2006.


          
            
              	Statistics correct as of 2007- 07-30.

              Source: Cricinfo.

              	Batting

              	Bowling
            


            
              	Opposition

              	Matches

              	Runs

              	Average

              	High Score

              	100 / 50

              	Runs

              	Wickets

              	Average

              	Best (Inns)
            


            
              	Australia

              	3

              	35

              	7.00

              	16 *

              	0 / 0

              	379

              	10

              	37.90

              	5/92
            


            
              	India

              	6

              	29

              	4.14

              	9

              	0 / 0

              	715

              	13

              	55.00

              	4/101
            


            
              	Pakistan

              	4

              	13

              	13.00

              	5 *

              	0 / 0

              	515

              	17

              	30.29

              	5/72
            


            
              	SriLanka

              	6

              	30

              	10.00

              	26

              	0 / 0

              	615

              	18

              	34.16

              	5/78
            


            
              	West Indies

              	4

              	21

              	10.50

              	14 *

              	0 / 0

              	430

              	23

              	18.69

              	6/129
            


            
              	Overall

              	23

              	128

              	7.11

              	26

              	0 / 0

              	2654

              	81

              	32.76

              	6/129
            

          


          
            [image: A graph showing Panesar's test career bowling statistics and how they have varied over time.]

            
              A graph showing Panesar's test career bowling statistics and how they have varied over time.
            

          


          


          Man of the match awards:


          
            
              	Date

              	Opponent

              	Ground

              	Record/Scorecards
            


            
              	7 June 11 June 2007

              	West Indies

              	Old Trafford Cricket Ground, Manchester

              	Bowling: 10/187
            

          


          


          Man of the Series awards:


          
            
              	Date

              	Opponents

              	Record/Series link
            


            
              	17 May 19 June 2007

              	West Indies

              	23 wickets at an average of 18.69 (1 ten wicket-haul, 3 five wicket-hauls); 1catch. 4 matches
            

          


          


          One-day International performance


          ODI debut: vs Australia, Melbourne - Jan 12, 2007


          
            
              	Statistics correct as of 2007- 07-07.

              Source: Cricketarchive.

              	Batting

              	Bowling
            


            
              	Opposition

              	Matches

              	Runs

              	Average

              	High Score

              	100 / 50

              	Runs

              	Wickets

              	Average

              	Best
            


            
              	Australia

              	6

              	1

              	-

              	1 *

              	0 / 0

              	236

              	4

              	59.00

              	2/44
            


            
              	Bangladesh

              	1

              	-

              	-

              	-

              	0 / 0

              	25

              	3

              	8.33

              	3/25
            


            
              	Canada

              	1

              	-

              	-

              	-

              	0 / 0

              	35

              	1

              	35.00

              	1/35
            


            
              	India

              	3

              	-

              	-

              	-

              	0 / 0

              	135

              	3

              	45.00

              	1/39
            


            
              	Ireland

              	1

              	-

              	-

              	-

              	0 / 0

              	31

              	2

              	15.50

              	2/31
            


            
              	Kenya

              	1

              	-

              	-

              	-

              	0 / 0

              	28

              	0

              	-

              	-
            


            
              	NewZealand

              	5

              	6

              	6.00

              	6

              	0 / 0

              	200

              	6

              	33.33

              	2/35
            


            
              	SouthAfrica

              	1

              	2

              	2.00

              	2

              	0 / 0

              	24

              	0

              	-

              	-
            


            
              	SriLanka

              	1

              	-

              	-

              	-

              	0 / 0

              	45

              	0

              	-

              	-
            


            
              	WestIndies

              	2

              	14

              	7.00

              	13

              	0 / 0

              	57

              	1

              	57.00

              	1/29
            


            
              	Overall

              	19

              	23

              	5.75

              	13

              	0 / 0

              	681

              	17

              	40.05

              	3/25
            

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monty_Panesar"
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              	Monty Python
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              The Python team

              Back row: Graham Chapman, Eric Idle, Terry Gilliam.

              Front row: Terry Jones, John Cleese, Michael Palin
            


            
              	Medium

              	Television, Film, Theatre,

              Audio Recordings Books
            


            
              	Nationality

              	British (5 members)

              British, formerly American (1 member)
            


            
              	Yearsactive

              	1969-1983
            


            
              	Genres

              	Sketch comedy, Surreal humour
            


            
              	Influences

              	The Goons, Spike Milligan
            


            
              	Influenced

              	
                Virtually all of later British comedy and Sketch Comedy; Douglas Adams and Eddie Izzard are widely seen as their most direct heirs.

                South Park creators Trey Parker and Matt Stone

              
            


            
              	Notableworks androles

              	Monty Python's Flying Circus (1969-1974)

              And Now for Something Completely Different (1971)

              Monty Python and the Holy Grail (1975)

              Monty Python's Life of Brian (1979)

              Monty Python Live at the Hollywood Bowl (1982)

              Monty Python's The Meaning of Life (1983)

            


            
              	Members

              	Graham Chapman

              John Cleese

              Terry Gilliam

              Eric Idle

              Terry Jones

              Michael Palin
            


            
              	Website

              	PythOnline
            

          


          Monty Python, or The Pythons, is the collective name of the creators of Monty Python's Flying Circus, a British television comedy sketch show that first aired on the BBC on 5 October 1969. A total of 45 episodes were made over four series. The Python phenomenon developed from the original television series into something much larger in scope and impact, spawning touring stage shows, five theatrically-released films, numerous albums, several books and a spin-off stage musical, and launching the members on to individual stardom.


          The television series, broadcast by the BBC from 1969 to 1974, was conceived, written and performed by Graham Chapman, John Cleese, Terry Gilliam, Eric Idle, Terry Jones, and Michael Palin. Loosely structured as a sketch show but with an innovative stream-of-consciousness approach (aided by Terry Gilliam's animations), it pushed the boundaries of what was then considered acceptable, both in terms of style and content.


          The group's influence on comedy has often been compared to The Beatles' influence on music. A self-contained comedy team responsible for both writing and performing their work, they changed the way performers entertained audiences. The Pythons' creative control allowed them to experiment with form and content, discarding the established rules of television comedy. Their influence on British comedy of all kinds has been apparent for many years, while in America it has coloured the work of many cult performers from the early editions of Saturday Night Live through to more recent absurdist trends in television comedy. ' Pythonesque' has entered the English lexicon as a result.


          There are differing accounts of the origins of the Python name although the members agree that its only 'significance' was that they thought it sounded funny. In the 1998 documentary Live At Aspen the group implied that 'Monty' was selected as a gently-mocking tribute to Field Marshal Lord Montgomery, a legendary British general of World War II; requiring a "slippery-sounding" surname, they settled on 'Python'. On other occasions Idle has claimed that the name 'Monty' was that of a popular and rotund fellow who drank in his local pub; people would often walk in and ask the barman, "Has Monty been in yet?", forcing the name to become stuck in his mind. These explanations aside, some believe that ' Monty Bodkin', the name of a character in several books by humourist P. G. Wodehouse, served on some level as an inspiration.


          In a 2005 poll to find The Comedian's Comedian, three of the six members were voted among the top 50 greatest comedians ever, by fellow comedians and comedy insiders. Palin was at number 30, Idle was voted 21st and Cleese was at two, just beaten to the top by Peter Cook.


          


          Before Monty Python


          


          Palin and Jones first met at Oxford University, while Cleese and Chapman met at Cambridge. Idle was also at Cambridge, but started a year after Cleese and Chapman. Cleese met Gilliam in New York while on tour with the Cambridge University Footlights revue Cambridge Circus (originally entitled A Clump of Plinths).


          Chapman, Cleese and Idle were all members of the Footlights, which at that time also included the future Goodies Tim Brooke-Taylor, Bill Oddie and Graeme Gardenas well as Jonathan Lynn (co-writer of Yes Minister and Yes, Prime Minister). During the time of Idle's presidency of the Club, feminist writer Germaine Greer and broadcaster Clive James were also members. Recordings of Footlights revues (called "Smokers") at Pembroke College include sketches and performances by Idle and Cleese. They are currently kept in the archives of the Pembroke Players, along with tapes of Idle's performances in some of the college drama society's theatrical productions.


          Variously, the Python members appeared in or wrote, or both, for the following shows before being united for Monty Python's Flying Circus. In particular, The Frost Report is credited as first uniting the British Pythons and providing an environment in which they could develop their particular styles:


          
            	I'm Sorry, I'll Read That Again (radio) (19641973) [Cleese: cast member & writer

             Idle and Chapman: writers]


            	The Frost Report (19661967) [Cleese: cast member & writer

             Idle: writer of Frost's monologues  Chapman, Palin & Jones: writers]


            	At Last the 1948 Show (1967) [Chapman & Cleese: writers & cast members  Idle: writer]


            	Twice a Fortnight (1967) [Palin & Jones: cast members & writers]


            	Do Not Adjust Your Set (19671969) [Palin, Jones & Idle: cast members & writers

             Gilliam: animation  Bonzo Dog Band: musical interludes]


            	We Have Ways of Making You Laugh (1968) [Idle: cast member & writer  Gilliam: animation]


            	How to Irritate People (1968) [Cleese & Chapman: cast members & writers  Palin: cast member]


            	The Complete and Utter History of Britain (1969) [Palin & Jones: cast members & writers]


            	Doctor in the House (1969) [Cleese & Chapman: writers]

          


          Several of these also featured other important British comedy writers or performers, or both, including Ronnie Corbett, Ronnie Barker, Tim Brooke-Taylor, Graeme Garden, Bill Oddie, Marty Feldman, Jonathan Lynn, David Jason and David Frost.


          Following the success of Do Not Adjust Your Set (originally intended to be a children's programme) with the adult demographic, ITV offered Palin, Jones, Idle and Gilliam their own series together. At the same time Cleese and Chapman were offered a show by the BBC, having been impressed by their work on The Frost Report and At Last The 1948 Show. Cleese was reluctant to do a two-man show for various reasons, including Chapman's supposedly difficult personality. Cleese had fond memories of working with Palin and invited him to join the team. With the ITV series still in pre-production Palin agreed and suggested the involvement of his writing partner Jones and colleague Idlewho in turn suggested that Gilliam could provide animations for the projected series. Much has been made of the fact that the Monty Python troupe is the result of Cleese's desire to work with Palin and the chance circumstances that brought the other four members into the fold.


          


          Monty Python's Flying Circus


          


          Development of the series


          


          The Pythons had a very definite idea about what they wanted to do with the series. They were all great admirers of the work of Peter Cook, Alan Bennett, Jonathan Miller and Dudley Moore on Beyond the Fringe, and had worked on Frost, which was similar in style. They also enjoyed Cook and Moore's sketch show Not Only... But Also. However, one problem the Pythons perceived with these programmes was that though the body of the sketch would be strong, the writers would often struggle to then find a punchline funny enough to end on, and this would detract from the overall quality of the sketch. They decided that they would simply not bother to 'cap' their sketches in the traditional manner, and early episodes of the Flying Circus series make great play of this abandonment of the punchline (one scene has Cleese turn to Idle, as the sketch descends into chaos, and remark that "This is the silliest sketch I've ever been in" - they all resolve not to carry on and simply walk off the set). However, as they began assembling material for the show, the Pythons watched one of their collective heroes, Spike Milligan, recording his new series Q5 (1969). Not only was the programme more irreverent and anarchic than any previous television comedy, Milligan would often "give up" on sketches halfway through and wander off set (often muttering "did I write this?"). It was clear that their new series would now seem somewhat less original, and Jones in particular became determined the Pythons should innovate further.


          After much debate, Jones remembered an animation Gilliam had created for Do Not Adjust Your Set called "Beware of the Elephants", which had intrigued him with its stream-of-consciousness style. Jones felt it would be a good concept to apply to the series: allowing sketches to blend into one another. Palin had been equally fascinated by another of Gilliam's efforts, entitled "Christmas Cards", and agreed that it represented "a way of doing things differently." Since Cleese, Chapman and Idle were less concerned with the overall flow of the programme, it was Jones, Palin and Gilliam who became largely responsible for the presentation style of the Flying Circus series, in which disparate sketches are linked to give each episode the appearance of a single stream-of-consciousness (often using a Gilliam animation to move from the closing image of one sketch to the opening scene of another).


          Each day of writing started at 9am and finished at 5pm. Typically, Cleese and Chapman worked as one pair of writers isolated from the others, as did Jones and Palin, while Idle wrote alone. After a few days of working in this configuration, they would all join together with Gilliam, critique their scripts and exchange ideas. Their approach to writing was democratic. If the majority found the idea to be humorous, it would be included in the show. The casting of roles for the sketches was a similarly unselfish process, since each member viewed himself primarily as a writer, rather than an actor desperate for screen time. When the themes for sketches were finally chosen, Gilliam had carte blanche to decide how to bridge them with animations, armed with his camera, scissors, and airbrush.


          While the show was a collaborative process, different factions within Python were clearly responsible for different elements of the team's humour. In general, the work of the Oxford-educated members was more visual, and more fanciful conceptually (e.g. the arrival of the Spanish Inquisition in a suburban front room), while the Cambridge graduates' sketches tended to be more verbal and more aggressive (for example, Cleese and Chapman's many "confrontation" sketches, where one character ends up intimidating or hurling abuse at another, or Idle's characters with bizarre verbal quirks, such as The Man Who Speaks In Anagrams). Asked about this, Cleese has confirmed that "most of the sketches with heavy abuse were Graham's and mine, anything that started with a slow pan across countryside and impressive music was Mike and Terry's, and anything that got utterly involved with words and disappeared up any personal orifice was Eric's." Gilliam's animations, meanwhile, ranged from the whimsical to the savage (the cartoon format allowing him to create some astonishingly violent scenes without fear of censorship).


          Several names for the show were bandied about before the title Monty Python's Flying Circus was settled upon. Some of the more memorable were "Owl Stretching Time", "The Toad Elevating Moment", "Vaseline Review" and "Bun, Wackett, Buzzard, Stubble and Boot". "Flying Circus" stuck when the BBC explained to the group that it had already printed that name in its schedules and was not prepared to amend it, leaving the Pythons no choice in the matter. Many variations then came and went. Gwen Dibley's Flying Circus was named after a woman Palin had read about in the newspaper, thinking it would be amusing if she were to discover she had her own TV show. Barry Took's Flying Circus (also Baron Von Took's Flying Circus) was an affectionate tribute to the man who had brought them together. Arthur Megapode's Flying Circus was suggested, then discarded. Cleese then added "Python", liking the image of a slippery, sly individual that it conjured up. The specific origin of "Monty" is somewhat confused (see above).


          


          Style of the show


          Flying Circus pioneered some innovative formal techniques, such as the cold open, in which an episode began without the traditional opening titles or announcements. An example of this is the "It's" man: Palin in Robinson Crusoe garb, making a tortuous journey across various terrains, before finally approaching the camera to state, "It's...", only to be then cut off by the title sequence and the theme song. On several occasions the cold open would last until mid show, after which the regular opening titles would run. Occasionally the Pythons would attempt to trick viewers by rolling the closing credits halfway through the show, usually continuing the joke by fading to the familiar globe logo used for BBC continuity, over which Cleese would parody the clipped tones of a BBC announcer. On one occasion the credits ran directly after the opening titles. They also experimented with ending segments by cutting abruptly to another scene or animation, walking offstage, addressing the camera (breaking the fourth wall), or introducing a totally unrelated event or character. A classic example of this approach was the use of Chapman's "Colonel" character, who walked into several sketches and ordered them to be stopped because things were becoming "far too silly." Another favourite way of ending sketches was to drop a cartoonish "16-ton weight" prop on one of the characters when the sketch seemed to be losing momentum, or a knight in full armour (played by Terry Gilliam) would wander on-set and hit characters over the head with a raw chicken, before cutting to the next scene. Another innovative way of changing scenes was when John Cleese would come in as a radio commentator and say "And now for something completely different"


          The Monty Python theme music is The Liberty Bell, a march composed by John Philip Sousa, which was chosen among other reasons because the recording was in the public domain.


          The use of Gilliam's surreal, collage stop motion animations was another innovative intertextual element of the Python style. Many of the images Gilliam used were lifted from famous works of art, and from Victorian illustrations and engravings. The giant foot which crushes the show's title at the end of the opening credits is in fact the foot of Cupid, cut from a reproduction of the Renaissance masterpiece Venus, Cupid, Folly, and Time by Bronzino. This foot, and Gilliam's style in general, have come to be considered the visual trademarks of the series.


          The Pythons built on and extended the great British tradition of cross-dressing comedy. Rather than dressing a man as a woman purely for comic effect, the (entirely male) Python team would write humorous parts for women, then don frocks and makeup and play the roles themselves. Thus a scene requiring a housewife would feature one of the male Pythons wearing a housecoat and apron, speaking in falsetto. These women were referred to as pepperpots. While this accentuated the humour, it was not, in itself, the joke (had a woman played the role, the lines would have had the same comic effect). Generally speaking, female roles were only played by a real woman (usually Carol Cleveland) when the scene specifically required that the character be sexually attractive (although sometimes they used Eric Idle for this). In some episodes and the later Monty Python's Life of Brian they took the idea one step further by playing women who impersonated men.


          Many of the sketches have become extremely well-known outside the hardcore of Python fans, and are still widely quoted to this day. "The Dead Parrot", " The Lumberjack Song", " Spam", " Nudge Nudge", " The Spanish Inquisition", " Upper Class Twit of the Year", " Four Yorkshiremen sketch", " Cheese Shop" and " The Ministry of Silly Walks" are just a few examples.


          


          The end of Flying Circus


          Having considered the possibility at the end of the second series, Cleese finally left the Flying Circus at the end of Series Three. He claimed he felt he was merely repeating himself, that he had nothing fresh to offer the show and that many of his sketches in the third series were merely rewrites of his earlier work. He was also finding Chapman, who was at that point in the full throes of alcoholism, increasingly difficult to work with. According to an interview with Eric Idle "it was on an Air Canada flight on the way to Vancouver, when John (Cleese) turned to all of us and said `I want out.' Why? I don't know. He gets bored more easily than the rest of us. He's a difficult man, not easy to be friendly with. He's so funny because he never wanted to be liked. That gives him a certain fascinating, arrogant freedom." Cleese said in an interview years later that he had wanted to leave after the second series but was talked into staying by the other Pythons. He said that he thought they did only two original sketches in the Third Series ("Dennis Moore" and the "Cheese Shop"), and that the other sketches were bits and pieces from previous work cobbled together in slightly different contexts.


          The rest of the group carried on for one more series (dropping the "Flying Circus" from the show's title, which became just "Monty Python") before calling a halt to the programme in 1974. The name "Monty Python's Flying Circus" appears in the opening animation for Series Four, but in the end credits the show is listed as simply "Monty Python". Despite Cleese's officially leaving the group, he made a cameo appearance in the fourth series. Several episodes credit him as a co-writer since some sketches were recycled from scenes cut from the "Holy Grail" script. While the first three series contained 13 episodes each, the fourth was cut short at only six.


          In 1975 the series was first broadcast in the United States and soon gained a cult following. Ron Deveiller, an executive from PBS television station KERA in Dallas, Texas found Monty Python episodes on a shelf when searching for programming for his station. He watched one episode, then another, and before he was done he had acquired the entire series to put on the air. The series was eventually aired on PBS stations across the country, and by this chance event Python invaded America. A couple of sketches ("Bicycle Repairman" and "The Dull Life of a Stockbroker") aired in 1974 on the NBC series ComedyWorld, a summer replacement series for The Dean Martin Show.


          


          Life after the Flying Circus


          


          Filmography


          


          And Now For Something Completely Different (1971)


          This was the Pythons' first feature film, composed of some of the best sketches from the first two series of the Flying Circus, re-shot on an extremely low budget (and often slightly edited) for cinema release. Some famous sketches included are: the "Dead Parrot" sketch, "The Lumberjack Song", "Upperclass Twits", "Hell's Grannies", and the "Nudge Nudge" sketch. Financed by Playboy's UK executive Victor Lowndes, it was intended as a way of breaking Monty Python in America, and although it was ultimately unsuccessful in this, the film did good business in the UK. The group did not consider the film a success, but it enjoys a cult following today.


          


          Monty Python and the Holy Grail (1975)


          The group (including Cleese) reformed in 1974 to write and star in their first feature film of new material. The film, Monty Python and the Holy Grail, was based on Arthurian Legend and directed by Jones and Gilliam, the latter also drawing the film's linking animations and opening credits. Along with the rest of the Pythons, Jones and Gilliam performed several roles in the film, but it was Chapman who took the lead as King Arthur. Holy Grail was filmed on a budget of nearly 150,000; this money was raised in part with investments from rock groups such as Pink Floyd and Led Zeppelin - and UK music industry entrepreneur Tony Stratton-Smith (founder/owner of the Charisma Records label for which the Pythons recorded).


          


          Monty Python's Life of Brian (1979)


          Following the success of Holy Grail, a reporter asked Idle for the title of the next Python film, despite the fact that the team had not even begun to consider a second movie. Idle flippantly replied "Jesus Christ - Lust for Glory", which became the group's stock answer once they realised that it shut reporters up. However, they soon began to seriously consider a film lampooning the life of Christ in the same way Holy Grail had lampooned King Arthur. Despite being non-believers, they agreed that Jesus was definitely a good guy and found nothing to mock in his actual teachings; on the other hand, they shared a distrust of organised religion, and decided to write a satire on credulity and hypocrisy among the followers of a spurious Messiah.


          The focus therefore shifted to a separate individual born at the same time, in the neighbouring stable, who is subsequently mistaken for the messiah. When Jesus does appear in the film (as he does on two occasions, first in the stable, and then later speaking the Beatitudes - Matt 5:1-48), he is played straight (by British actor Kenneth Colley) - the comedy begins when members of the crowd mishear his statement Blessed are the Peacemakers (I think he said, 'blessed are the cheesemakers').


          The film's combination of comedy and religious themes attracted some controversy upon its release, but it is consistently ranked as one of the greatest comedy films of all time.


          


          Monty Python Live at the Hollywood Bowl (1982)


          Filmed at the Hollywood Bowl in Los Angeles during preparations for The Meaning of Life, this was a concert film in which the Pythons performed sketches from the television series in front of an audience. The film also incorporated footage from the German television specials and live performances of several songs from the troupe's then-current Monty Python's Contractual Obligation Album.


          


          Monty Python's The Meaning of Life (1983)


          


          Python's final film returned to something closer to the style of Flying Circus, a series of sketches loosely followed the ages of man from conception to death. Directed again by Jones, The Meaning of Life is embellished with some of Python's most bizarre and disturbing moments, as well as various elaborate musical numbers. The film is by far their darkest work, containing a great deal of spectacular violence and black humour: at the time of its release, the Pythons confessed their aim was to offend "absolutely everyone". A short film by Gilliam - The Crimson Permanent Assurance - originally planned as a sketch within the film, eventually grew so ambitious that it was cut from the movie and used as a supporting feature in its own right (on video and DVD, and also in television screenings, this section is tagged onto the start of the film as a prologue).


          Crucially, this was the last project that all six Pythons would collaborate on, except for the 1989 compilation Parrot Sketch Not Included where we see the Python cast sitting in a closet for 4 seconds - which would also be the last time Chapman was filmed on screen with the rest of the Pythons.


          


          The Secret Policeman's Ball benefit shows


          Various members of Monty Python have contributed their services to multiple charitable endeavors and causes over the years - sometimes as an ensemble - at other times as individual members. The cause that has been the most frequent and consistent beneficiary of Monty Python's generosity has been the human rights work of Amnesty International. Between 1976 and 1981, the troupe and/or its members appeared in four major fund-raisers for Amnesty - known collectively as the Secret Policeman's Ball shows - which were turned into multiple films, TV shows, videos, record albums and books. These benefit shows and their many spin-offs raised considerable sums of money for Amnesty, raised public and media awareness of the human rights cause and influenced many other members of the entertainment community (especially rock musicians) to become involved in political and social issues. Among the many musicians who have publicly attributed their activism - and the organisation of their own benefit events to the inspiration of the work in this field of Monty Python are U2, Bob Geldof, Pete Townshend and Sting. The shows are also credited by Amnesty with helping the organisation develop public awareness in the USA where one of the spin-off films was a major success.


          Two of the six Pythons - Cleese and Jones - had an involvement (as performer, writer and/or director) in all four Amnesty benefit shows. Palin was involved in three, Chapman in two and Gilliam in one. Eric Idle did not participate in any of the Amnesty shows. Notwithstanding Idle's lack of participation - the other five members (together with two "Associate Pythons" - Carol Cleveland and Neil Innes - all appeared together in the first Secret Policeman's Ball benefit - the 1976 A Poke In The Eye (With A Sharp Stick) performing several Python sketches and in this first show, they were collectively billed as Monty Python. ( Peter Cook deputised for the errant Eric Idle in one major sketch The Courtroom). In the next three shows, the participating Python members performed many Python sketches - but were billed under their individual names rather than under the collective Python banner. After a six-year break, Amnesty resumed producing Secret Policeman's Ball benefit shows in 1987 (sometimes with, and sometimes without variants of the iconic title) and by 2006 had presented a total of twelve such shows. The shows since 1987 have featured newer generations of British comedic performers - including many who have attributed their participation in the show to their desire to emulate the Python's pioneering work for Amnesty. (Cleese and Palin made a brief cameo appearance in the 1989 Amnesty show - but apart from that, the Python members have not appeared in any of the shows after the legendary first four shows.)


          


          Going solo


          Each member pursued other film and television projects after the break-up of the group, but often continued to work with one another. Many of these collaborations were very successful, such as Fawlty Towers (written by and starring Cleese and his then wife Connie Booth), and A Fish Called Wanda (1988) (also written by Cleese, and in which he starred along with Palin). The latter pair also appeared in Time Bandits (1981), a film written by Gilliam and Palin, and directed by Gilliam. Gilliam also directed and co-wrote Brazil (1985) and The Adventures of Baron Munchausen (1988), which featured Palin and Idle respectively. Gilliam has now become a cult director; he often struggles to find the money for his work because his films tend to go over-budget and fail at the box-office. Palin and Jones wrote the comedic film series Ripping Yarns, starring Palin with an assortment of British actors. Palin's BBC travel series have also proved extremely popular as have Jones' historical documentaries. In terms of numbers of productions, John Cleese has had the most prolific solo career, having appeared in 59 theatrical films, 22 TV shows or series (including Cheers, 3rd Rock from the Sun, and Will & Grace), 23 direct-to-video productions, six video games, and a number of commercials.


          Idle enjoyed critical success with Rutland Weekend Television in the mid-70s and as an actor in Nuns on the Run (1990) with Robbie Coltrane. He also had a UK #3 single with " Always Look on the Bright Side of Life." However, it is the theatrical phenomenon of Spamalot that has made Idle the most financially successful of the troupe post-Python. Spamalot, "lovingly ripped off" from the 1975 film Monty Python and the Holy Grail and written by Idle, was an enormous hit on Broadway, in London's West End and also Las Vegas.


          


          Post-Python reunions


          The Pythons' last full work together as an ensemble was the film The Meaning of Life in 1983. Since then, they have often been the subject of reunion rumours. The final reunion of all six members occurred during the Parrot Sketch Not Included - 20 Years of Monty Python special. The death of Chapman in 1989 (on the eve of their 20th anniversary) seemed to put an end to the speculation of any further reunions. However there have been several occasions since 1989 when the surviving five members have gathered together for appearances - albeit not formal reunions.


          In 1991, Eric Idle performed Always Look On The Bright Side Of Life on the BBC's weekly music programme, Top of the Pops without the surviving members. The song had been revived by Simon Mayo on BBC Radio 1, and was consequently released as a single that year.


          In 1998 the five remaining members, along with what was purported to be Chapman's ashes, were reunited on stage for the first time in 18 years. The occasion was in the form of an interview (hosted by Robert Klein, with an appearance by Eddie Izzard) in which the team looked back at some of their work and performed a few new sketches. One of the show's more memorable moments occurred when what were supposed to be Chapman's ashes were "accidentally" spilled - the person responsible for upsetting the urn was Gilliam  then hurriedly cleaned up with a mini-vacuum cleaner and a broom and dustpan. A significant amount of the ashes were also brushed under the rug.


          On 9 October 1999, to commemorate 30 years since the first Flying Circus television broadcast, BBC2 devoted an evening to Python programmes, including a documentary charting the history of the team, interspersed with new sketches by the Monty Python team filmed especially for the event; the program appears, though omitting a few things, on the DVD The Life of Python. Though Eric Idle's involvement in the special is limited, the final sketch marks the only time since 1989 that all surviving members of the troupe appear in one sketch, albeit not actually in the same room.


          In 2002 four members of the Python team, Eric Idle, Terry Jones, Michael Palin and Terry Gilliam performed The Lumberjack Song and Sit on my face for George Harrison's Memorial concert. The reunion also included regular contributors Neil Innes and Carol Cleveland, with a special appearance from Tom Hanks.


          In an interview to publicise the DVD release of The Meaning of Life, Cleese said a further reunion was unlikely. "It is absolutely impossible to get even a majority of us together in a room, and I'm not joking," Cleese said. He said that the problem was one of business rather than one of bad feelings.


          


          A sketch appears on the same DVD spoofing the impossibility of a full reunion, bringing the members together in a deliberately unconvincing fashion with modern bluescreen/greenscreen techniques.


          Idle has responded to queries about a Python reunion by adapting a line used by George Harrison in response to queries about a possible Beatles reunion. When asked in November 1989 about such a possibility, Harrison responded: "As far as I'm concerned, there won't be a Beatles reunion as long as John Lennon remains dead." Idle's version of this was that he expected to see a proper Python reunion, "just as soon as Graham Chapman comes back from the dead", but added, "we're talking to his agent about terms."


          2003's The Pythons Autobiography By The Pythons, compiled from interviews with the surviving members, reveals that a series of disputes in 1990 over a Monty Python and the Holy Grail sequel conceived by Idle may have resulted in the group's permanent fission. Cleese's feeling was that The Meaning of Life had been personally difficult and ultimately mediocre, and for this and other reasons did not wish to be involved. Apparently Idle was angry with Cleese for refusing to do the film, which most of the remaining Pythons thought reasonably promising. A still-smarting Idle refused to appear in what he saw as the Cleese-dominated reunion show a few years later (his place was taken by Eddie Izzard).


          The members have continued to appear in each other's films. Terry Gilliam has directed Michael Palin, John Cleese, Terry Jones and Eric Idle in various non-Python pictures, Graham Chapman worked with John Cleese and Eric Idle in Yellowbeard and Michael Palin and John Cleese worked together in the acclaimed A Fish Called Wanda and Fierce Creatures. Terry Jones' 1996 adaptation of The Wind in the Willows featured all the surviving Python members, except for Terry Gilliam, who was going to play The River but could not find space in his schedule. More recently, Shrek the Third features both John Cleese and Eric Idle in voice-over roles, although they don't share any scenes (Cleese had a starring role, while Idle had a guest star role).


          March 2005 saw a full, if non-performing, reunion of the surviving cast members at the premiere of Eric Idle's musical Spamalot, based on Monty Python and the Holy Grail. It opened in Chicago and has since played in New York on Broadway, and is currently entertaining audiences in Toronto, Ontario. In 2004, it was nominated for 14 Tony Awards and won three: Best Musical, Best Direction of a Musical for Mike Nichols and Best Performance by a Featured Actress in a Musical for Sara Ramirez, who played the Lady of the Lake, a character specially added for the musical. John Cleese played the voice of God.


          Owing in part to the success of Spamalot, PBS announced on July 13, 2005, that the network would begin to re-air the entire run of Monty Python's Flying Circus, as well as new one-hour specials focusing on each member of the group, called Monty Python's Personal Best. Each episode was written and produced by the individual being honoured, with the five remaining Pythons collaborating on Chapman's programme.


          


          The Pythons


          Graham Chapman was born in Melton Mowbray, Leicestershire, England on 8 January 1941, Chapman was originally a medical student, but changed to theatre when he joined Footlights at Cambridge (he did in fact complete his medical training and was legally entitled to practise as a doctor). Chapman is best remembered for taking the lead roles in The Holy Grail, as King Arthur, and Life of Brian, as Brian Cohen. Besides starring in Monty Python features, Chapman appeared in films such as The Odd Job (which he also produced) and Yellowbeard (which he co-wrote), also making several appearances on Saturday Night Live. He died of spinal and throat cancer on 4 October 1989. He is now lovingly referred to by the surviving Pythons as "the dead one." At Chapman's memorial service, Cleese delivered the irreverent speech he felt his co-writer would have wanted: having been the first person to say shit on British television, Cleese announced, Chapman would never have forgiven him had he missed the opportunity to become the first person ever at a British memorial service to say 'fuck'. In an XM radio interview of Cleese he explained that he was planning on doing a serious speech but he could imagine his friend being disgusted at what he was writing. Cleese went on to claim that the fellow Pythons got into the spirit and went to giving a more humorous speech. Furthermore, Cleese recited all the synonyms for being deceased, from the infamous Dead Parrot Sketch. Cleese also remarked in an interview with Michael Parkinson that, in a heartfelt reference to Chapman's tendency towards lateness, Palin remarked at the funeral "Graham Chapman is with us today...or at least he will be in twenty-five minutes". Chapman was survived by partner of 24 years, David Sherlock and adopted son, John Tomiczek, who later married an American girl and died in 1992 of heart trouble.


          John Cleese was born on 27 October 1939 in Weston-super-Mare, North Somerset, England making him the oldest Python. Cleeses family surname had originally been Cheese. His father, however, had it changed to Cleese when he joined the army during World War I. Cleese attended Clifton College, Bristol where he developed a taste for performing by appearing in house plays, then moved on to Cambridge, where he met his future Python writing partner, Graham Chapman. Cleese recently played Q's assistant ("R") and finally the new Q himself in the James Bond films. He also has done work for Shrek 2, and appeared in the first two Harry Potter films (as Nearly Headless Nick), Rat Race, and several Saturday Night Live episodes. He also voiced the King in Shrek the Third alongside fellow Python Eric Idle.


          Terry Gilliam was born in Minneapolis, Minnesota, USA, on 22 November 1940. He is the only non-British member of the troupe, though he married a British citizen, makeup and costume designer Maggie Weston, and held dual American-British citizenship for 38 years before renouncing the former. He started off as an animator and strip cartoonist for Harvey Kurtzman's Help! magazine, one issue of which featured Cleese. Moving from the USA to England, he animated features for Do Not Adjust Your Set and then joined Monty Python's Flying Circus when it was created. He co-directed Monty Python and The Holy Grail and directed short segments of other Python films (for instance " The Crimson Permanent Assurance", the short film that appears before The Meaning of Life). Gilliam has gone on to become a celebrated and imaginative film director of such notable titles as Brazil, Twelve Monkeys and Fear and Loathing in Las Vegas.


          
            Image:Nudge nudge.PNG

            
              Idle (left) and Terry Jones in the sketch " Nudge Nudge" from Monty Python's Flying Circus
            

          


          Eric Idle was born on 29 March 1943 in South Shields, Tyne and Wear, England. When Monty Python was first formed, two writing partnerships were already in place: Cleese and Chapman, Jones and Palin. That left Gilliam in his own corner, operating solo due to the nature of his work - and Idle. Idle's solo career faltered in the 1990s with the failures of his 1993 film Splitting Heirs (written, produced by and starring Idle) and 1998's Burn Hollywood Burn (in which he starred) - which was awarded five Golden Raspberry "Razzie" Awards including 'Worst Picture of the Year'. He revived his career by returning to the source of his success from the 1970s - and adapting Monty Python material for other media. He is the writer of the Tony award-winning Broadway musical Spamalot, based on the Holy Grail movie. He also collaborated with John Du Prez on the music for the show. He has written another Monty Python-derived stage musical, Not the Messiah that will premiere in Montreal in summer 2007. He is a voice talent in Shrek the Third along with fellow Python member, John Cleese.


          Terry Jones was born on 1 February 1942 in Colwyn Bay, Conwy, Wales. The mildest member of Python, he has rarely received the same attention as his colleagues, but has been described by other members of the team as the heart of the operation. Python biographer George Perry has commented that should you "speak to him on subjects as diverse as fossil fuels, or Rupert Bear, or mercenaries in the Middle Ages or Modern China... in a moment you will find yourself hopelessly out of your depth, floored by his knowledge." Many others agree that Jones is characterised by his irrepressible, good-natured enthusiasm, which is perhaps the reason for his unflagging loyalty to the preservation of the group. However, Jones' passion often led to prolonged arguments with other group members  in particular Cleese  with Jones often unwilling to back down. Since his major contributions were largely behind the scenes (direction, writing), and he often deferred to the other members of the group as an actor, Jones' importance to Python was often underrated. Recent Python literature has highlighted his lead role in maintaining the group's unity and creative independence. He was diagnosed with bowel cancer in October 2006.


          


          Michael Palin was born on 5 May 1943 in Sheffield, South Yorkshire, England. The youngest Python by a matter of weeks, Palin is often lovingly referred to as "the nice one". He attended Oxford, where he met his Python writing partner Jones. The two also wrote the series Ripping Yarns together. Palin and Jones originally wrote face-to-face, but soon found it was more productive to write apart and then come together to review what the other had written. Therefore, Jones and Palin's sketches tended to be more focused than that of the others, taking one bizarre, hilarious situation, sticking to it, and building on it.


          


          Associate Pythons


          Several people have been accorded unofficial "Associate Python" status over the years. Occasionally such people have been referred to as the 7th Python - in a style reminiscent of associates of the Beatles being dubbed "The 5th Beatle." The two collaborators with the most meaningful and plentiful contributions have been Neil Innes and Carol Cleveland. Both were present and presented as Associate Pythons at the official Monty Python 25th anniversary celebrations held in Los Angeles in July 1994.


          Neil Innes was born on December 9, 1944, in Danbury, Essex, England, is the only non-Python besides Douglas Adams to be credited with writing material for the Flying Circus. He appeared in sketches and the Python films, as well as performing some of his songs in Monty Python Live at the Hollywood Bowl. He was also a regular stand-in for absent Pythons on the rare occasions when they appear to re-create sketches. For example, he took the place of Cleese when he was unable to appear at the memorial concert for George Harrison. Gilliam once noted that if anyone qualified for the title of the "Seventh Python," it would certainly be Innes. He was one of the creative talents in the off-beat Bonzo Dog Band, appreciated for such nutty compositions as "The Intro and the Outro" and "I'm The Urban Spaceman." He would later portray Ron Nasty of the Rutles and write all of the Rutles' compositions for All You Need is Cash. By 2005, an unfortunate falling out had occurred between Eric Idle and Innes over additional Rutles projects, the results being Innes' critically acclaimed Rutles "reunion" album The Rutles: Archaeology and Idle's undistinguished, straight-to-DVD Rutles sequel The Rutles 2: Can't Buy Me Lunch, each undertaken without participation from the other. According to an interview with Idle carried by the Chicago Tribune in May 2005, his attitude as a result of the dispute is that he and Innes go back "too far. And no further." Innes has maintained a diplomatic silence on the dispute.


          


          Carol Cleveland was born January 13, 1942 in London, England and commonly referred to as the "Seventh Python," or the "Python Girl," Carol Cleveland was the most important female performer in the Monty Python ensemble. Originally hired by producer/director John Howard Davies for just the first five episodes of Monty Python's Flying Circus, she went on to appear in approximately two-thirds of the episodes as well as in all of the Python films, and in most of their stage shows as well. Her common portrayal as the stereotypical "blonde bimbo" eventually earned her the sobriquet "Carol Cleavage" by the other Pythons, but she felt that the variety of her roles should not be described in such a pejorative way.


          


          Other contributors


          John Cleese's ex-wife Connie Booth, who went on to write and star with him in Fawlty Towers, was probably the only other significant female performer. She appeared in, amongst others "The Lumberjack Song" and as the "witch" in Monty Python and the Holy Grail.


          Douglas Adams was "discovered" by Graham Chapman when a version of the Footlights Revue (a 1974 BBC2 television show featuring some of Adams' early work) was performed live in London's West End. The two formed a brief writing partnership, and Adams earned a writing credit in one episode (episode 45: "Party Political Broadcast on Behalf of the Liberal Party") of Monty Python's Flying Circus for a sketch called " Patient Abuse". In the sketch, a man who had been stabbed by a nurse arrives at his doctor's office bleeding profusely from the stomach, when the doctor makes him fill out numerous senseless forms before he can administer treatment (a joke Adams later incorporated into the Vogons' obsession with paperwork in The Hitchhiker's Guide to the Galaxy). Adams also contributed to a sketch on the album for Monty Python and the Holy Grail. He had two "blink and you miss them" appearances in the fourth series of Monty Python's Flying Circus. At the beginning of Episode 42, "The Light Entertainment War," Adams is in a surgeon's mask (as Dr. Emile Koning, according to the on-screen captions), pulling on gloves, while Michael Palin narrates a sketch that introduces one person after another, and never actually gets started. At the beginning of Episode 44, "Mr. Neutron," Adams is dressed in a " pepperpot" outfit and loads a missile onto a cart, driven by Terry Jones, who is calling out for scrap metal ("Any old iron..."). The two episodes were first broadcast in November 1974. Adams and Chapman also attempted a few non-Python projects, including Out of the Trees.


          Stand-up comedian Eddie Izzard, a devoted fan of the group, has occasionally stood in for absent members. When the BBC held a "Python Night" in 1999 to celebrate 30 years of the first broadcast of Flying Circus, the Pythons recorded some new material with Izzard standing in for Idle, who had declined to partake in person (Idle taped a solo contribution from the US). Izzard hosted a history of the group entitled The Life of Python (1999) that was part of the Python Night and appeared with them at a festival/tribute in Aspen, Colorado, in 1998 (released on DVD as Live at Aspen).


          [bookmark: .27Pythonesque.27]


          'Pythonesque'


          Monty Python casts a considerable shadow over modern comedy. As such, the term 'pythonesque' has become a byword in surreal humour. However, this is perhaps somewhat misleading, since the humour of Monty Python, whilst certainly nonsensical and surreal, is still strongly characterised by a preoccupation with sociological concepts such as the British social class system. These themes cannot be said to be essential to surrealist comedy as a whole.


          The term has also been applied to animations similar to those constructed by Terry Gilliam (e.g. the music video to Franz Ferdinand's " Take Me Out"); some say that "Gilliamesque" would be more accurate.


          Things named after Monty Python


          
            	The Python programming language by Guido van Rossum is named after the troupe, and Monty Python references are often found in sample code created for that language. Additionally, a 2001 April Fool's Day joke by van Rossum and Larry Wall involving the merger of Python with Perl was dubbed "Parrot" after the Dead Parrot Sketch. The name "Parrot" was later used for a project to develop a virtual machine for running bytecode for interpreted languages such as Perl and Python.


            	In 1985, a fossil of a previously unknown species of gigantic prehistoric snake from the Miocene was discovered in Riversleigh, Queensland, Australia. The Australian palaeontologist who discovered the fossil snake was a Monty Python fan, and he gave the snake the taxonomic name of Montypythonoides riversleighensis in honour of the Monty Python team. (Translated from Greek to English, Montypythonoides means "like Monty Python").


            	The term spam, as used to denote unsolicited email, comes from Monty Python's "Spam" sketch.


            	In 2006, Ben & Jerry's introduced a new flavour: "Vermonty Python", a coffee liqueur ice cream with a chocolate cookie crumb swirl & fudge cows. The name "Minty Python" had been suggested before, according to a Ben and Jerry's tour guide.


            	Each member of Monty Python has an asteroid named after him ( 9617 Grahamchapman, 9618 Johncleese, 9619 Terrygilliam, 9620 Ericidle, 9621 Michaelpalin, and 9622 Terryjones).


            	The band Toad the Wet Sprocket took its name from an intentionally ridiculous band name in an Eric Idle monologue from 1980.


            	In the book A Series of Unfortunate Events: Book The Second: The Reptile Room, the orphans' new Father is named Monty, who has a love for reptiles, especially the python.


            	In 1999, Black Sheep Brewery released an ale named Monty Python's Holy Grail Ale.


            	The L.A. rock band Red Hot Chili Peppers frontman Anthony Kiedis wrote a song entitled Purple Stain, available on their 1999 hit album Californication. In the lyrics of the song it says: "Python the power straight from the monty, celluoid loves got a John Frusciante"


            	The character Monty in the comic strip with the same name, created by Jim Meddick, is named after Monty Python. The bizarre and unpredictable humour in the strip is clearly inspired by Monty Python.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Monty_Python"
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                  A full moon as seen by an observer on Earth.
                

              
            


            
              	
                
                  Orbital characteristics
                

              
            


            
              	Perigee

              	363,104 km (0.0024 AU)
            


            
              	Apogee

              	405,696 km (0.0027 AU)
            


            
              	Semi-major axis

              	384,399 km (0.00257 AU)
            


            
              	Eccentricity

              	0.0549
            


            
              	Orbital period

              	27.321582 d (27 d 7 h 43.1 min)
            


            
              	Synodic period

              	29.530588 d (29 d 12 h 44.0 min)
            


            
              	Average orbitalspeed

              	1.022 k m/s
            


            
              	Inclination

              	5.145 to the ecliptic

              (between 18.29 and 28.58 to Earth's equator)
            


            
              	Longitudeof ascendingnode

              	regressing by one revolution in 18.6 years
            


            
              	Argument of perigee

              	progressing by one revolution in 8.85 years
            


            
              	Satelliteof

              	Earth
            


            
              	
                
                  Physical characteristics
                

              
            


            
              	Mean radius

              	1,737.10 km (0.273 Earths)
            


            
              	Equatorial radius

              	1,738.14 km (0.273 Earths)
            


            
              	Polar radius

              	1,735.97 km (0.273 Earths)
            


            
              	Flattening

              	0.00125
            


            
              	Circumference

              	10,921 km ( equatorial)
            


            
              	Surface area

              	3.793107 km (0.074 Earths)
            


            
              	Volume

              	2.19581010 k m (0.020 Earths)
            


            
              	Mass

              	7.34771022 kg (0.0123 Earths)
            


            
              	Mean density

              	3,346.4 kg/m
            


            
              	Equatorial surfacegravity

              	1.622 m/s (0.1654 g)
            


            
              	Escape velocity

              	2.38 k m/s
            


            
              	Sidereal rotation

              period

              	27.321582 d ( synchronous)
            


            
              	Equatorial rotationvelocity

              	4.627 m/s
            


            
              	Axial tilt

              	1.5424 (to ecliptic)

              6.687 (to orbit plane)
            


            
              	Albedo

              	0.12
            


            
              	Surface temp.

              equator

              85N

              	
                
                  
                    	min

                    	mean

                    	max
                  


                  
                    	100 K

                    	220 K

                    	390 K
                  


                  
                    	70 K

                    	130 K

                    	230 K
                  

                

              
            


            
              	Apparent magnitude

              	2.5 to 12.9

              12.74 (mean full moon)
            


            
              	Angular diameter

              	29.3 to 34.1 arcminutes
            


            
              	Adjectives

              	"lunar"
            

          


          The Moon (Latin: Luna) is Earth's only natural satellite and the fifth largest natural satellite in the Solar System.


          The average centre-to-centre distance from the Earth to the Moon is 384,403km, about thirty times the diameter of the Earth. The Moon's diameter is 3,474km, a little more than a quarter that of the Earth. This means that the Moon's volume is about 2 percent that of Earth and the pull of gravity at its surface about 17 percent that of the Earth. The Moon makes a complete orbit around the Earth every 27.3days, and the periodic variations in the geometry of the EarthMoonSun system are responsible for the lunar phases that repeat every 29.5days.


          The Moon is the only celestial body to which humans have travelled and upon which humans have landed. The first artificial object to escape Earth's gravity and pass near the Moon was the Soviet Union's Luna 1, the first artificial object to impact the lunar surface was Luna 2, and the first photographs of the normally occluded far side of the Moon were made by Luna 3, all in 1959. The first spacecraft to perform a successful lunar soft landing was Luna 9, and the first unmanned vehicle to orbit the Moon was Luna 10, both in 1966. The United States (U.S.) Apollo program achieved the only manned missions to date, resulting in six landings between 1969 and 1972. Human exploration of the Moon ceased with the conclusion of the Apollo program, although several countries have announced plans to send people or robotic spacecraft to the Moon.


          


          Name and etymology


          Unlike the moons of other planets, the moon of the Earth has no proper English name other than "the Moon" (capitalized).


          The word moon is a Germanic word, related to Latin mensis; it is ultimately a derivative of the Proto-Indo-European root me-, also represented in measure (time), with reminders of its importance in measuring time in words derived from it like Monday, month and menstrual. In English, the word moon exclusively meant "the Moon" until 1665, when it was extended to refer to the recently-discovered natural satellites of other planets. The Moon is occasionally referred to by its Latin name, Luna, in order to distinguish it from other natural satellites, with a related adjective lunar, and an adjectival prefix seleno- or suffix -selene (from the Greek deity Selene).


          


          Lunar surface


          


          Two sides of the Moon


          The Moon is in synchronous rotation, meaning that it keeps nearly the same face turned towards the Earth at all times. Early in the Moon's history, its rotation slowed and became locked in this configuration as a result of frictional effects associated with tidal deformations caused by the Earth.


          Long ago when the Moon spun much faster, its tidal bulge preceded the Earth-Moon line because it couldn't "snap back" its bulges quickly enough to keep its bulges in line with Earth. The rotation swept the bulge beyond the Earth-Moon line. This out-of-line bulge caused a torque, slowing the Moon spin, like a wrench tightening a nut. When the Moon's spin slowed enough to match its orbital rate, then the bulge always faced Earth, the bulge was in line with Earth, and the torque disappeared. That is why the Moon rotates at the same rate as it orbits and we always see the same side of the Moon.


          Small variations ( libration) in the angle from which the Moon is seen allow about 59% of its surface to be seen from the earth (but only half at any instant).
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              	Near side of the Moon

              	

              	Far side of the Moon
            

          


          The side of the Moon that faces Earth is called the near side, and the opposite side the far side. The far side should not be confused with the dark side, which is the hemisphere that is not being illuminated by the Sun at a given moment (this may be the side facing the Earth, as it is once a month during the New Moon phase). The far side of the Moon was first photographed by the Soviet probe Luna 3 in 1959. One distinguishing feature of the far side is its almost complete lack of maria.
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              Lunar libration
            

          


          


          Maria


          The dark and relatively featureless lunar plains which can clearly be seen with the naked eye are called maria (singular mare), Latin for seas, since they were believed by ancient astronomers to be filled with water. These are now known to be vast solidified pools of ancient basaltic lava. The majority of these lavas erupted or flowed into the depressions associated with impact basins that formed by the collisions of meteors and comets with the lunar surface. ( Oceanus Procellarum is a major exception in that it does not correspond to a known impact basin). Maria are found almost exclusively on the near side of the Moon, with the far side having only a few scattered patches covering only about 2% of its surface, compared with about 31% on the near side. The most likely explanation for this difference is related to a higher concentration of heat-producing elements on the near-side hemisphere, as has been demonstrated by geochemical maps obtained from the Lunar Prospector gamma-ray spectrometer. Several provinces containing shield volcanoes and volcanic domes are found within the near side maria.


          


          Terrae


          The lighter-colored regions of the Moon are called terrae, or more commonly just highlands, since they are higher than most maria. Several prominent mountain ranges on the near side are found along the periphery of the giant impact basins, many of which have been filled by mare basalt. These are believed to be the surviving remnants of the impact basin's outer rims. In contrast to the Earth, no major lunar mountains are believed to have formed as a result of tectonic events.


          From images taken by the Clementine mission in 1994, it appears that four mountainous regions on the rim of the 73 km-wide Peary crater at the Moon's north pole remain illuminated for the entire lunar day. These peaks of eternal light are possible because of the Moon's extremely small axial tilt to the ecliptic plane. No similar regions of eternal light were found at the south pole, although the rim of Shackleton crater is illuminated for about 80% of the lunar day. Another consequence of the Moon's small axial tilt is regions that remain in permanent shadow at the bottoms of many polar craters.


          


          Impact craters
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              Lunar crater Daedalus on the Moon's far side
            

          


          The Moon's surface shows obvious evidence of having been affected by impact cratering. Impact craters form when asteroids and comets collide with the lunar surface, and globally about half a million craters with diameters greater than 1 km can be found. Since impact craters accumulate at a nearly constant rate, the number of craters per unit area superposed on a geologic unit can be used to estimate the age of the surface (see crater counting). The lack of an atmosphere, weather and recent geological processes ensures that many of these craters have remained relatively well preserved in comparison to those found on Earth.


          The largest crater on the Moon, which also has the distinction of being the largest known crater in the Solar System, is the South Pole-Aitken basin. This impact basin is located on the far side, between the South Pole and equator, and is some 2240km in diameter and 13km in depth. Prominent impact basins on the near side include Imbrium, Serenitatis, Crisium, and Nectaris.


          


          Regolith


          Blanketed atop the Moon's crust is a highly comminuted (broken into ever smaller particles) and "impact gardened" surface layer called regolith. Since the regolith forms by impact processes, the regolith of older surfaces is generally thicker than for younger surfaces. In particular, it has been estimated that the regolith varies in thickness from about 35m in the maria, and by about 1020m in the highlands. Beneath the finely comminuted regolith layer is what is generally referred to as the megaregolith. This layer is much thicker (on the order of tens of kilometres) and comprises highly fractured bedrock.


          


          Presence of water


          The continuous bombardment of the Moon by comets and meteoroids has most likely added small amounts of water to the lunar surface. If so, sunlight would split much of this water into its constituent elements of hydrogen and oxygen, both of which would ordinarily escape into space over time, because of the Moon's weak gravity. However, because of the slightness of the axial tilt of the Moon's spin axis to the ecliptic planeonly 1.5some deep craters near the poles never receive direct light from the Sun and are thus in permanent shadow (see Shackleton crater). Water molecules that ended up in these craters could be stable for long periods of time.


          Clementine has mapped craters at the lunar south pole that are shadowed in this way, and computer simulations suggest that up to 14,000km might be in permanent shadow. Results from the Clementine mission bistatic radar experiment are consistent with small, frozen pockets of water close to the surface, and data from the Lunar Prospector neutron spectrometer indicate that anomalously high concentrations of hydrogen are present in the upper metre of the regolith near the polar regions. Estimates for the total quantity of water ice are close to one cubic kilometre.


          Water ice can be mined and then split into its constituent hydrogen and oxygen atoms by means of nuclear generators or electric power stations equipped with solar panels. The presence of usable quantities of water on the Moon is an important factor in rendering lunar habitation cost-effective, since transporting water from Earth would be prohibitively expensive. However, recent observations made with the Arecibo planetary radar suggest that some of the near-polar Clementine radar data that were previously interpreted as being indicative of water ice might instead be a result of rocks ejected from young impact craters. The question of how much water there is on the Moon has not been resolved.


          


          Physical characteristics


          


          Internal structure


          


          The Moon is a differentiated body, being composed of a geochemically distinct crust, mantle, and core. This structure is believed to have resulted from the fractional crystallization of a magma ocean shortly after its formation about 4.5 billion years ago. The energy required to melt the outer portion of the Moon is commonly attributed to a giant impact event that is postulated to have formed the Earth-Moon system, and the subsequent reaccretion of material in Earth orbit. Crystallization of this magma ocean would have given rise to a mafic mantle and a plagioclase-rich crust (see Origin and geologic evolution below).


          Geochemical mapping from orbit implies that the crust of the Moon is largely anorthositic in composition, consistent with the magma ocean hypothesis. In terms of elements, the crust is composed primarily of oxygen, silicon, magnesium, iron, calcium, and aluminium. Based on geophysical techniques, its thickness is estimated to be on average about 50 km.


          Partial melting within the mantle of the Moon gave rise to the eruption of mare basalts on the lunar surface. Analyses of these basalts indicate that the mantle is composed predominantly of the minerals olivine, orthopyroxene and clinopyroxene, and that the lunar mantle is more iron rich than that of the Earth. Some lunar basalts contain high abundances of titanium (present in the mineral ilmenite), suggesting that the mantle is highly heterogeneous in composition. Moonquakes have been found to occur deep within the mantle of the Moon about 1,000 km below the surface. These occur with monthly periodicities and are related to tidal stresses caused by the eccentric orbit of the Moon about the Earth.


          The Moon has a mean density of 3,346.4kg/m, making it the second densest moon in the Solar System after Io. Nevertheless, several lines of evidence imply that the core of the Moon is small, with a radius of about 350km or less. This corresponds to only about 20% the size of the Moon, in contrast to about 50% as is the case for most other terrestrial bodies. The composition of the lunar core is not well constrained, but most believe that it is composed of metallic iron alloyed with a small amount of sulfur and nickel. Analyses of the Moon's time-variable rotation indicate that the core is at least partly molten.


          


          Topography
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          The topography of the Moon has been measured by the methods of laser altimetry and stereo image analysis, most recently from data obtained during the Clementine mission. The most visible topographic feature is the giant far side South Pole-Aitken basin, which possesses the lowest elevations of the Moon. The highest elevations are found just to the north-east of this basin, and it has been suggested that this area might represent thick ejecta deposits that were emplaced during an oblique South Pole-Aitken basin impact event. Other large impact basins, such as Imbrium, Serenitatis, Crisium, Smythii, and Orientale, also possess regionally low elevations and elevated rims. Another distinguishing feature of the Moon's shape is that the elevations are on average about 1.9km higher on the far side than the near side.


          


          Gravity field


          The gravitational field of the Moon has been determined through tracking of radio signals emitted by orbiting spacecraft. The principle used depends on the Doppler effect, whereby the spacecraft acceleration in the line-of-sight direction can be determined by means of small shifts in frequency of the radio signal, and the distance from the spacecraft to a station on Earth. However, because of the Moon's synchronous rotation it is not possible to track spacecraft much over the limbs of the Moon, and the farside gravity field is thus only poorly characterised.
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              Radial gravitational anomaly at the surface of the Moon
            

          


          The major characteristic of the Moon's gravitational field is the presence of mascons, which are large positive gravitational anomalies associated with some of the giant impact basins. These anomalies greatly influence the orbit of spacecraft about the Moon, and an accurate gravitational model is necessary in the planning of both manned and unmanned missions. The mascons are in part due to the presence of dense mare basaltic lava flows that fill some of the impact basins. However, lava flows by themselves can not explain the entirety of the gravitational signature, and uplift of the crust-mantle interface is required as well. Based on Lunar Prospector gravitational models, it has been suggested that some mascons exist that do not show evidence for mare basaltic volcanism. The huge expanse of mare basaltic volcanism associated with Oceanus Procellarum does not possess a positive gravitational anomaly.


          


          Magnetic field
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              Total magnetic field strength at the surface of the Moon as derived from the Lunar Prospector electron reflectometer experiment
            

          


          The Moon has an external magnetic field of the order of one to a hundred nanoteslamore than 100 times smaller than the Earth's, which is 30-60microtesla. Other major differences are that the Moon does not currently have a dipolar magnetic field (as would be generated by a geodynamo in its core), and the magnetizations that are present are almost entirely crustal in origin. One hypothesis holds that the crustal magnetizations were acquired early in lunar history when a geodynamo was still operating. The small size of the lunar core, however, is a potential obstacle to this theory. Alternatively, it is possible that on an airless body such as the Moon, transient magnetic fields could be generated during large impact events. In support of this, it has been noted that the largest crustal magnetizations appear to be located near the antipodes of the giant impact basins. It has been proposed that such a phenomenon could result from the free expansion of an impact generated plasma cloud around the Moon in the presence of an ambient magnetic field.


          


          Atmosphere


          The Moon has an atmosphere so thin as to be almost negligible, with a total atmospheric mass of less than 104 kg. One source of its atmosphere is outgassingthe release of gases such as radon that originate by radioactive decay processes within the crust and mantle. Another important source is generated through the process of sputtering, which involves the bombardment of micrometeorites, solar wind ions, electrons, and sunlight. Gases that are released by sputtering can either reimplant into the regolith as a result of the Moon's gravity, or can be lost to space either by solar radiation pressure or by being swept away by the solar wind magnetic field if they are ionised. The elements sodium (Na) and potassium (K) have been detected using earth-based spectroscopic methods, whereas the element radon222 (222Rn) and polonium-210 (210Po) have been inferred from data obtained from the Lunar Prospector alpha particle spectrometer. Argon40 (40Ar), helium-4 (4He), oxygen (O2) and/or methane (CH4), nitrogen (N2) and/or carbon monoxide (CO), and carbon dioxide (CO2) were detected by in-situ detectors placed by the Apollo astronauts.


          


          Surface Temperature


          During the lunar day, the surface temperature averages 107C, and during the lunar night, it averages -153C.


          


          Origin and geologic evolution


          


          Formation


          
            [image: ]

            

          


          Several mechanisms have been suggested for the Moon's formation. The formation of the Moon is believed to have occurred 4.527 0.010 billion years ago, about 3050 million years after the origin of the Solar System.


          
            	Fission theory 


            	Early speculation proposed that the Moon broke off from the Earth's crust because of centrifugal forces, leaving a basin presumed to be the Pacific Ocean behind as a scar. This idea, however, would require too great an initial spin of the Earth; and, even had this been possible, the process should have resulted in the Moon's orbit following Earth's equatorial plane. This is not the case.

          


          
            	Capture theory 


            	Other speculation has centered on the Moon being formed elsewhere and subsequently being captured by Earth's gravity. However, the conditions believed necessary for such a mechanism to work, such as an extended atmosphere of the Earth in order to dissipate the energy of the passing Moon, are improbable.

          


          
            	Co-formation theory


            	The co-formation hypothesis proposes that the Earth and the Moon formed together at the same time and place from the primordial accretion disk. The Moon would have formed from material surrounding the proto-Earth, similar to the formation of the planets around the Sun. Some suggest that this hypothesis fails adequately to explain the depletion of metallic iron in the Moon.

          


          A major deficiency in all these hypotheses is that they cannot readily account for the high angular momentum of the EarthMoon system.


          
            	Giant Impact theory


            	The prevailing hypothesis today is that the EarthMoon system formed as a result of a giant impact. A Mars-sized body (labelled "Theia") is believed to have hit the proto-Earth, blasting sufficient material into orbit around the proto-Earth to form the Moon through accretion. As accretion is the process by which all planetary bodies are believed to have formed, giant impacts are thought to have affected most if not all planets. Computer simulations modelling a giant impact are consistent with measurements of the angular momentum of the EarthMoon system, as well as the small size of the lunar core. Unresolved questions regarding this theory concern the determination of the relative sizes of the proto-Earth and Theia and of how much material from these two bodies formed the Moon.

          


          


          Lunar magma ocean


          As a result of the large amount of energy liberated during both the giant impact event and the subsequent reaccretion of material in Earth orbit, it is commonly believed that a large portion of the Moon was once initially molten. The molten outer portion of the Moon at this time is referred to as a magma ocean, and estimates for its depth range from about 500km to the entire radius of the Moon.


          As the magma ocean cooled, it fractionally crystallised and differentiated, giving rise to a geochemically distinct crust and mantle. The mantle is inferred to have formed largely by the precipitation and sinking of the minerals olivine, clinopyroxene, and orthopyroxene. After about three-quarters of magma ocean crystallisation was complete, the mineral anorthite is inferred to have precipitated and floated to the surface because of its low density, forming the crust.


          The final liquids to crystallise from the magma ocean would have been initially sandwiched between the crust and mantle, and would have contained a high abundance of incompatible and heat-producing elements. This geochemical component is referred to by the acronym KREEP, for potassium (K), rare earth elements (REE), and phosphorus (P), and appears to be concentrated within the Procellarum KREEP Terrane, which is a small geologic province that encompasses most of Oceanus Procellarum and Mare Imbrium on the near side of the Moon.


          


          Geologic evolution


          A large portion of the Moon's postmagma-ocean geologic evolution was dominated by impact cratering. The lunar geologic timescale is largely divided in time on the basis of prominent basin-forming impact events, such as Nectaris, Imbrium, and Orientale. These impact structures are characterised by multiple rings of uplifted material, and are typically hundreds to thousands of kilometres in diameter. Each multi-ring basin is associated with a broad apron of ejecta deposits that forms a regional stratigraphic horizon. While only a few multi-ring basins have been definitively dated, they are useful for assigning relative ages on the basis of stratigraphic grounds. The continuous effects of impact cratering are responsible for forming the regolith.


          The other major geologic process that affected the Moon's surface was mare volcanism. The enhancement of heat-producing elements within the Procellarum KREEP Terrane is thought to have caused the underlying mantle to heat up, and eventually, to partially melt. A portion of these magmas rose to the surface and erupted, accounting for the high concentration of mare basalts on the near side of the Moon. Most of the Moon's mare basalts erupted during the Imbrian period in this geologic province 3.03.5 billion years ago. Nevertheless, some dated samples are as old as 4.2 billion years, and the youngest eruptions, based on the method of crater counting, are believed to have occurred only 1.2 billion years ago.


          There has been controversy over whether features on the Moon's surface undergo changes over time. Some observers have claimed that craters either appeared or disappeared, or that other forms of transient phenomena had occurred. Today, many of these claims are thought to be illusory, resulting from observation under different lighting conditions, poor astronomical seeing, or the inadequacy of earlier drawings. Nevertheless, it is known that the phenomenon of outgassing does occasionally occur, and these events could be responsible for a minor percentage of the reported lunar transient phenomena. Recently, it has been suggested that a roughly 3km diameter region of the lunar surface was modified by a gas release event about a million years ago.


          


          Moon rocks


          Moon rocks fall into two main categories, based on whether they underlie the lunar highlands (terrae) or the maria. The lunar highlands rocks are composed of three suites: the ferroan anorthosite suite, the magnesian suite, and the alkali suite (some consider the alkali suite to be a subset of the mg-suite). The ferroan anorthosite suite rocks are composed almost exclusively of the mineral anorthite (a calic plagioclase feldspar), and are believed to represent plagioclase flotation cumulates of the lunar magma ocean. The ferroan anorthosites have been dated using radiometric methods to have formed about 4.4 billion years ago.


          The mg- and alkali-suite rocks are predominantly mafic plutonic rocks. Typical rocks are dunites, troctolites, gabbros, alkali anorthosites, and more rarely, granite. In contrast to the ferroan anorthosite suite, these rocks all have relatively high Mg/Fe ratios in their mafic minerals. In general, these rocks represent intrusions into the already-formed highlands crust (though a few rare samples appear to represent extrusive lavas), and they have been dated to have formed about 4.43.9billion years ago. Many of these rocks have high abundances of, or are genetically related to, the geochemical component KREEP.


          The lunar maria consist entirely of mare basalts. While similar to terrestrial basalts, they have much higher abundances of iron, are completely lacking in hydrous alteration products, and have a large range of titanium abundances.


          Astronauts have reported that the dust from the surface felt like snow and smelled like spent gunpowder. The dust is mostly made of silicon dioxide glass (SiO2), most likely created from the meteors that have crashed into the Moon's surface. It also contains calcium and magnesium.


          


          Orbit and relationship to Earth
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          The Moon makes a complete orbit around the Earth with respect to the fixed stars (its sidereal period) about once every 27.3 days. However, since the Earth is moving in its orbit about the Sun at the same time, it takes slightly longer for the Moon to show its same phase to Earth, which is about 29.5days (its synodic period). Unlike most satellites of other planets, the Moon orbits near the ecliptic and not the Earth's equatorial plane. It is the largest moon in the solar system relative to the size of its planet. ( Charon is larger relative to the dwarf planet Pluto.) The natural satellites orbiting other planets are called "moons", after Earth's Moon.


          Most of the tidal effects seen on the Earth are caused by the Moon's gravitational pull, with the Sun making only a small contribution. Tidal effects result in an increase of the mean Earth-Moon distance of about 3.8 m per century, or 3.8 cm per year. As a result of the conservation of angular momentum, the increasing semimajor axis of the Moon is accompanied by a gradual slowing of the Earth's rotation by about 0.002 seconds per day per century.


          The EarthMoon system is sometimes considered to be a double planet rather than a planetmoon system. This is due to the exceptionally large size of the Moon relative to its host planet; the Moon is a quarter the diameter of Earth and 1/81 its mass. However, this definition is criticised by some, since the common centre of mass of the system (the barycentre) is located about 1700 km beneath the surface of the Earth, or about a quarter of the Earth's radius. The surface of the Moon is less than 1/10th that of the Earth, and only about a quarter the size of the Earth's land area (or about as large as Russia, Canada, and the U.S. combined).


          In 1997, the asteroid 3753 Cruithne was found to have an unusual Earth-associated horseshoe orbit. However, astronomers do not consider it to be a second moon of Earth, and its orbit is not stable in the long term. Three other near-Earth asteroids, (54509) 2000 PH5, (85770) 1998 UP1 and 2002 AA29, which exist in orbits similar to Cruithne's, have since been discovered.
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          Ocean tides


          Earths ocean tides are initiated by the tidal force (a gradient in intensity) of Moons gravity and are magnified by a host of effects in Earths oceans. The gravitational tidal force arises because the side of Earth facing the Moon (nearest it) is attracted more strongly by the Moons gravity than is the center of the Earth andeven less sothe Earths far side. The gravitational tide stretches the Earths oceans into an ellipse with the Earth in the centre. The effect takes the form of two bulgeselevated sea level relative to the Earth; one nearest the Moon and one farthest from it. Since these two bulges rotate around the Earth once a day as it spins on its axis, ocean water is continuously rushing towards the ever-moving bulges. The effects of the two bulges and the massive ocean currents chasing them are magnified by an interplay of other effects; namely frictional coupling of water to Earths rotation through the ocean floors, inertia of waters movement, ocean basins that get shallower near land, and oscillations between different ocean basins. The magnifying effect is a bit like water sloshing high up the sloped end of a bathtub after a relatively small disturbance of ones body in the deep part of the tub.


          Gravitational coupling between the Moon and the ocean bulge nearest the Moon affects its orbit. The Earth rotates on its axis in the very same direction, and roughly 27 times faster, than the Moon orbits the Earth. Thus, frictional coupling between the sea floors and ocean waters, as well as waters inertia, drags the peak of the near-Moon tidal bulge slightly forward of the imaginary line connecting the centers of the Earth and Moon. From the Moons perspective, the centre of mass of the near-Moon tidal bulge is perpetually slightly ahead of the point about which it is orbiting. Precisely the opposite effect occurs with the bulge farthest from the Moon; it lags behind the imaginary line. However it is 12,756km farther away and has slightly less gravitational coupling to the Moon. Consequently, the Moon is constantly being gravitationally attracted forward in its orbit about the Earth. This gravitational coupling drains kinetic energy and angular momentum from the Earths rotation (see also, Day and Leap second). In turn, angular momentum is added to the Moons orbit, which lifts the Moon into a higher orbit with a longer period. The effect on the Moons orbital radius is a small one, just 0.10 ppb/year, but results in a measurable 3.82cm annual increase in the Earth-Moon distance. Cumulatively, this effect becomes ever more significant over time; since when astronauts first landed on the Moon approximately 39years ago, it is now 1.49metres farther away.


          


          Eclipses
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          Eclipses can occur only when the Sun, Earth, and Moon are all in a straight line. Solar eclipses occur near a new moon, when the Moon is between the Sun and Earth. In contrast, lunar eclipses occur near a full moon, when the Earth is between the Sun and Moon.


          Because the Moon's orbit around the Earth is inclined by about 5 with respect to the orbit of the Earth around the Sun, eclipses do not occur at every full and new moon. For an eclipse to occur, the Moon must be near the intersection of the two orbital planes.


          The periodicity and recurrence of eclipses of the Sun by the Moon, and of the Moon by the Earth, is described by the saros cycle, which has a period of approximately 6,585.3days (18 years 11 days 8 hours).


          The angular diameters of the Moon and the Sun as seen from Earth overlap in their variation, so that both total and annular solar eclipses are possible. In a total eclipse, the Moon completely covers the disc of the Sun and the solar corona becomes visible to the naked eye. Since the distance between the Moon and the Earth is very slightly increasing over time, the angular diameter of the Moon is decreasing. This means that hundreds of millions of years ago the Moon could always completely cover the Sun on solar eclipses so that no annular eclipses were possible. Likewise, about 600million years from now (assuming that the angular diameter of the Sun will not change), the Moon will no longer cover the Sun completely and only annular eclipses will occur.


          A phenomenon related to eclipse is occultation. The Moon is continuously blocking our view of the sky by a 1/2 degree-wide circular area. When a bright star or planet passes behind the Moon it is occulted or hidden from view. A solar eclipse is an occultation of the Sun. Because the Moon is close to Earth, occultations of individual stars are not visible everywhere, nor at the same time. Because of the precession of the lunar orbit, each year different stars are occulted.


          The most recent lunar eclipse was on February 20, 2008. It was a total eclipse. The entire event was visible from South America and most of North America (on Feb. 20), as well as Western Europe, Africa, and western Asia (on Feb. 21). The most recent solar eclipse took place on September 11, 2007, visible from southern South America and parts of Antarctica. The next total solar eclipse, on August 1, 2008, will have a path of totality beginning in northern Canada and passing through Russia and China.


          


          Observation


          During its brightest phase, at "full moon", the Moon has an apparent magnitude of about 12.6. By comparison, the Sun has an apparent magnitude of 26.8. When the Moon is in a quarter phase, its brightness is not half of a full moon, but only about a tenth. This is because the lunar surface is not a perfect Lambertian reflector. When the Moon is full the opposition effect makes it appear brighter, but away from full there are shadows projected onto the surface which diminish the amount of reflected light.


          The Moon appears larger when close to the horizon. This is a purely psychological effect (see Moon illusion). It is actually about 1.5% smaller when the Moon is near the horizon than when it is high in the sky (because it is farther away by up to one Earth radius).


          The moon appears as a relatively bright object in the sky, in spite of its low albedo. The Moon is about the poorest reflector in the solar system and reflects only about 7% of the light incident upon it (about the same proportion as is reflected by a lump of coal). Colour constancy in the visual system recalibrates the relations between the colours of an object and its surroundings, and since the surrounding sky is comparatively dark the sunlit Moon is perceived as a bright object.
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          The highest altitude of the Moon on a day varies and has nearly the same limits as the Sun. It also depends on the Earth season and lunar phase, with the full moon being highest in winter. Moreover, the 18.6 year nodes cycle also has an influence, as when the ascending node of the lunar orbit is in the vernal equinox, the lunar declination can go as far as 28 each month (which happened most recently in 2006). This results that the Moon can go overhead on latitudes till 28 degrees (e.g. Florida, Canary Islands or in the southern hemisphere Brisbane). Slightly more than 9 years later (next time in 2015) the declination reaches only 18 N or S each month. The orientation of the Moon's crescent also depends on the latitude of the observation site. Close to the equator, an observer can see a boat Moon.


          Like the Sun, the Moon can give rise to atmospheric effects, including a 22 halo ring, and the smaller coronal rings seen more often through thin clouds. For more information on how the Moon appears in Earth's sky, see lunar phase.


          


          Exploration


          The first leap in lunar observation was prompted by the invention of the telescope. Galileo Galilei made good use of this new instrument and observed mountains and craters on the Moon's surface.


          The Cold War-inspired space race between the Soviet Union and the U.S. led to an acceleration of interest in the Moon. Unmanned probes, both flyby and impact/lander missions, were sent almost as soon as launcher capabilities would allow. The Soviet Union's Luna program was the first to reach the Moon with unmanned spacecraft. The first man-made object to escape Earth's gravity and pass near the Moon was Luna 1, the first man-made object to impact the lunar surface was Luna 2, and the first photographs of the normally occluded far side of the Moon were made by Luna 3, all in 1959. The first spacecraft to perform a successful lunar soft landing was Luna 9 and the first unmanned vehicle to orbit the Moon was Luna 10, both in 1966. Moon samples have been brought back to Earth by three Luna missions ( Luna 16, 20, and 24) and the Apollo missions 11 to 17 (except Apollo 13, which aborted its planned lunar landing).
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          The landing of the first humans on the Moon in 1969 is seen as the culmination of the space race. Neil Armstrong became the first person to walk on the Moon as the commander of the American mission Apollo 11 by first setting foot on the Moon at 02:56UTC on 21 July 1969. The American Moon landing and return was enabled by considerable technological advances, in domains such as ablation chemistry and atmospheric re-entry technology, in the early 1960s.


          Scientific instrument packages were installed on the lunar surface during all of the Apollo missions. Long-lived ALSEP stations (Apollo lunar surface experiment package) were installed at the Apollo 12, 14, 15, 16, and 17 landing sites, whereas a temporary station referred to as EASEP (Early Apollo Scientific Experiments Package) was installed during the Apollo 11 mission. The ALSEP stations contained, among others, heat flow probes, seismometers, magnetometers, and corner-cube retroreflectors. Transmission of data to Earth was terminated on 30 September 1977 because of budgetary considerations. Since the lunar laser ranging (LLR) corner-cube arrays are passive instruments, they are still being used. Ranging to the LLR stations is routinely performed from earth-based stations with an accuracy of a few centimetres, and data from this experiment are being used to place constraints on the size of the lunar core.


          &0000000000000035.00000035 years, &0000000000000180.000000180 days have now passed since Eugene Cernan, as part of the mission Apollo 17, left the surface of the Moon on 14 December 1972 and no one has set foot on it since.
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          From the mid-1960s to the mid-1970s, there were 65 instances of artificial objects reaching the Moon (both manned and robotic, with ten in 1971 alone), with the last being Luna 24 in 1976. Only 18 of these were controlled moon landings, with nine completing a round trip from Earth and returning samples of moon rocks. The Soviet Union then turned its primary attention to Venus and space stations, and the U.S. to Mars and beyond. In 1990, Japan orbited the Moon with the Hiten spacecraft, becoming the third country to place a spacecraft into lunar orbit. The spacecraft released a smaller probe, Hagormo, in lunar orbit, but the transmitter failed, thereby preventing further scientific use of the mission.


          In 1994, the U.S. finally returned to the Moon, robotically at least, sending the Joint Defense Department/NASA spacecraft Clementine. This mission obtained the first near-global topographic map of the Moon, and the first global multispectral images of the lunar surface. This was followed by the Lunar Prospector mission in 1998. The neutron spectrometer on Lunar Prospector indicated the presence of excess hydrogen at the lunar poles, which is likely to have been caused by the presence of water ice in the upper few metres of the regolith within permanently shadowed craters. The European spacecraft Smart 1 was launched September 27, 2003 and was in lunar orbit from November 15, 2004 to September 3, 2006.


          On January 14, 2004, U.S. President George W. Bush called for a plan to return manned missions to the Moon by 2020 (see Vision for Space Exploration). NASA is now planning for the construction of a permanent outpost at one of the lunar poles. The People's Republic of China has expressed ambitious plans for exploring the Moon and has started the Chang'e program for lunar exploration, successfully launching its first spacecraft, Chang'e-1, on October 24, 2007. India intends to launch several unmanned missions, beginning with Chandrayaan I in February 2008, followed by Chandrayaan II in 2010 or 2011; the latter is slated to include a robotic lunar rover. India also has expressed its hope for a manned mission to the Moon by 2030. The U.S. will launch the Lunar Reconnaissance Orbiter in 2008. Russia also announced to resume its previously frozen project Luna-Glob, consisting of an unmanned lander and orbiter, which is slated to land in 2012.


          The Google Lunar X Prize, announced 13 September 2007, hopes to boost and encourage privately funded lunar exploration. The X Prize Foundation is offering anyone 20 million dollars US who can land a robotic rover on the Moon and meet other specified criteria.


          On September 14, 2007 the Japan Aerospace Exploration Agency launched SELENE a lunar orbiter which is fitted with a High Definition camera and two small satellites. The mission is expected to last one year.


          


          Human understanding
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          The Moon has been the subject of many works of art and literature and the inspiration for countless others. It is a motif in the visual arts, the performing arts, poetry, prose and music. A 5,000-year-old rock carving at Knowth, Ireland may represent the Moon, which would be the earliest depiction discovered. In many prehistoric and ancient cultures, the Moon was thought to be a deity or other supernatural phenomenon, and astrological views of the Moon continue to be propagated today.


          Among the first in the Western world to offer a scientific explanation for the Moon was the Greek philosopher Anaxagoras (d. 428 BC), who reasoned that the Sun and Moon were both giant spherical rocks, and that the latter reflected the light of the former. His atheistic view of the heavens was one cause for his imprisonment and eventual exile.


          In Aristotle's (384322 BC) description of the universe, the Moon marked the boundary between the spheres of the mutable elements (earth, water, air and fire), and the imperishable stars of aether. This separation was held to be part of physics for many centuries after.
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          During the Warring States of China, astronomer Shi Shen (fl. 4th century BC) gave instructions for predicting solar eclipse and lunar eclipse based on the relative positions of the moon and sun. Although the Chinese of the Han Dynasty (202 BC202 AD) believed the moon to be energy equated to qi, their 'radiating influence' theory recognized that the light of the moon was merely a reflection of the sun (mentioned by Anaxagoras above). This was supported by mainstream thinkers such as Jing Fang (7837 BC) and Zhang Heng (78139 AD), but it was also opposed by the influential philosopher Wang Chong (2797 AD). Jing Fang noted the sphericity of the moon, while Zhang Heng accurately described lunar eclipse and solar eclipse. These assertions were supported by Shen Kuo (10311095) of the Song Dynasty (9601279) who created an allegory equating the waxing and waning of the moon to a round ball of reflective silver that, when doused with white powder and viewed from the side, would appear to be a crescent. He also noted that the reason for the sun and moon not eclipsing every time their paths met was because of a small obliquity in their orbital paths.


          By the Middle Ages, before the invention of the telescope, more and more people began to recognise the Moon as a sphere, though they believed that it was "perfectly smooth". In 1609, Galileo Galilei drew one of the first telescopic drawings of the Moon in his book Sidereus Nuncius and noted that it was not smooth but had mountains and craters. Later in the 17th century, Giovanni Battista Riccioli and Francesco Maria Grimaldi drew a map of the Moon and gave many craters the names they still have today.
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          On maps, the dark parts of the Moon's surface were called maria (singular mare) or seas, and the light parts were called terrae or continents. The possibility that the Moon contains vegetation and is inhabited by selenites was seriously considered by major astronomers even into the first decades of the 19th century. The contrast between the brighter highlands and darker maria create the patterns seen by different cultures as the Man in the Moon, the rabbit and the buffalo, among others.


          In 1835, the Great Moon Hoax fooled some people into thinking that there were exotic animals living on the Moon. Almost at the same time however (during 18341836), Wilhelm Beer and Johann Heinrich Mdler were publishing their four-volume Mappa Selenographica and the book Der Mond in 1837, which firmly established the conclusion that the Moon has no bodies of water nor any appreciable atmosphere.


          The far side of the Moon remained completely unknown until the Luna 3 probe was launched in 1959, and was extensively mapped by the Lunar Orbiter program in the 1960s.


          


          Legal status


          Although several pennants of the Soviet Union were scattered by Luna 2 in 1959 and by later landing missions, and U.S. flags have been symbolically planted on the Moon, no nation currently claims ownership of any part of the Moon's surface. Russia and the U.S. are party to the Outer Space Treaty, which places the Moon under the same jurisdiction as international waters ( res communis). This treaty also restricts the use of the Moon to peaceful purposes, explicitly banning military installations and weapons of mass destruction (including nuclear weapons).


          A second treaty, the Moon Treaty, was proposed to restrict the exploitation of the Moon's resources by any single nation, but it has not been signed by any of the space-faring nations. Several individuals have made claims to the Moon in whole or in part, although none of these is generally considered credible.
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          A moon landing is the arrival of an intact manned or unmanned spacecraft on the surface of a planet's natural satellite. The concept has been a goal of humankind since it was first appreciated that the Moon is Earth's closest large celestial body. One of the clearest early examples of the concept in fiction was Jules Verne's novel From the Earth to the Moon, written in 1865. Since the Soviet Union first succeeded in implementing the concept in 1966, this term referred to eighteen spacecraft landings on the Moon through 1976. Nine of these missions returned to Earth bearing samples of moon rocks.


          The United States achieved the first manned landing on Earth's Moon as part of the Apollo 11 mission commanded by Neil Armstrong. On July 20, 1969, Armstrong, accompanied by Edwin 'Buzz' Aldrin, landed the lunar module Eagle on the surface of the Moon. Armstrong and Aldrin spent a day on the surface of the Moon before returning to Earth. A total of six such manned moon landings were carried out between 1969 and 1972.


          The Soviet Union later achieved sample returns via the unmanned Luna 16, Luna 20 and Luna 24 moon landings. Since this was during the time of the Cold War, the contest to be the first on the Moon was one of the most visible facets of the space race.


          Progress in space exploration has since broadened the phrase to include other moons in the solar system as well. The Huygens probe of the Cassini mission to Saturn performed a successful unmanned moon landing on Titan in 2005. Similarly, the Soviet probe Phobos 2 came within 120 miles of performing an unmanned moon landing on Mars' moon Phobos in 1989 before radio contact with that lander was suddenly lost. There is widespread interest in performing a future moon landing on Jupiter's moon Europa to drill down and explore the possible liquid water ocean beneath its icy surface.


          


          Scientific background


          The primary concern of any moon landing is the high velocity involved that arises from the effects of gravity. In order to go to any moon, a spacecraft must first leave the gravity well of the Earth. The only practical way of accomplishing this feat is with a rocket. Unlike other airborne vehicles such as balloons or jets, only a rocket can continue to increase its speed at high altitudes in the vacuum outside the Earth's atmosphere.


          Once the Earth has been left behind, a moon landing next requires a spacecraft to shed or lose at least an amount of speed equal to the escape velocity of the target moon to overcome its gravitational attraction. For Earth's Moon, this figure is 2.4 kilometers per second or around 5,000 miles per hour. This so-called delta-v is usually provided by a landing rocket, which must be carried into space by the original launch vehicle as part of the overall spacecraft. An exception is a moon landing on Titan such as that carried out by the Huygens probe. As the only moon with an atmosphere, landings on Titan may be accomplished by using atmospheric entry techniques that are generally lighter in weight than a rocket with equivalent capability.


          Whatever method is used to slow a spacecraft as it nears a moon, the key requirement for a moon landing is to be traveling at a survivable speed upon reaching the moon's surface. Otherwise the space mission ends not in a landing but a crash. Such crashes can occur because of malfunctions in a spacecraft, or they can be deliberately arranged for vehicles that do not have an onboard landing rocket. There have been many such moon crashes. For example, during the Apollo program the S-IVB third stage of the Saturn V moon rocket as well as the spent ascent stage of the lunar module were deliberately crashed on the moon several times to provide impacts registering as a moonquake on seismometers that had been left on the lunar surface. Such crashes were instrumental in mapping the internal structure of the Moon.


          If a return to Earth is desired after a moon landing is accomplished, the escape velocities of the moon and Earth must again be overcome for the spacecraft to come to rest on the surface of the Earth. Rockets must be used to leave the moon and return to space. Upon reaching Earth, atmospheric entry techniques are used to absorb the kinetic energy of a returning spacecraft and reduce its speed to zero for landing. These functions greatly complicate a moon landing mission and lead to many additional operational considerations. Any moon departure rocket must first be carried to the moon's surface by a moon landing rocket, increasing the latter's required size. The moon departure rocket, larger moon landing rocket and any Earth atmosphere entry equipment such as heat shields and parachutes must in turn be lifted by the original launch vehicle, greatly increasing its size by a significant and almost prohibitive degree. This necessitates optimizing the sizing of stages in the launch vehicle as well as consideration of using space rendezvous between multiple spacecraft and reaching intermediate orbits prior to landing; in particular, lunar orbit rendezvous. Thus systems engineering and logistics become major factors in the design of any moon landing mission.


          


          Political background


          The intense and expensive effort devoted in the 1960s to achieving first an unmanned and then ultimately a manned moon landing can only be understood in the political context of its historical era. World War II with its 60 million dead, half Soviet, was fresh in the memory of all adults. In the 1940s, the war had introduced many new and deadly innovations including blitzkrieg-style surprise attacks used in the invasion of Poland and in the attack on Pearl Harbour; the V-2 rocket, a ballistic missile which killed thousands in attacks on London; and the atom bomb, which killed tens of thousands in the atomic bombings of Hiroshima and Nagasaki. In the 1950s, tensions mounted between the two ideologically opposed superpowers of the United States and the Soviet Union that had emerged as victors in the conflict, particularly after the development by both countries of the hydrogen bomb.


          



          On October 4, 1957, the Soviet Union launched Sputnik 1 as the first artificial satellite to orbit the Earth and so initiated the Space Age. This unexpected event was a source of pride to the Soviets and shock to the Americans. This dramatic and successful demonstration of the new R-7 Semyorka rocket on only its third test flight meant that the Soviets could use ballistic missiles carrying hydrogen bombs in a surprise attack against any target on Earth, a frightening new capability the Americans did not have. Further, the steady beeping of the radio beacon aboard Sputnik 1 as it passed overhead every 96 minutes was widely viewed on both sides as effective propaganda to Third World countries demonstrating the technological superiority of the Soviet political system compared to the American one. This perception was reinforced by a string of subsequent rapid-fire Soviet space achievements. In 1959, the R-7 rocket was used to launch the first escape from Earth's gravity into a solar orbit, the first crash impact onto the surface of the Moon and the first photography of the never-before-seen far side of the Moon. These were the Luna 1, Luna 2 and Luna 3 spacecraft, respectively.


          The American response to these Soviet achievements was to greatly accelerate previously languishing space and missile projects. Military efforts were initiated to develop and produce mass quantities of intercontinental ballistic missiles ( ICBMs) that would bridge the so-called missile gap and enable a policy of deterrence to nuclear war with the Soviets known as Mutually Assured Destruction or MAD. These newly-developed missiles were made available to civilians of the newly formed NASA space agency for various projects which would demonstrate the payload, guidance accuracy and reliabilities of American ICBMs to the Soviets. While NASA stressed peaceful and scientific uses for these rockets, their use in various lunar exploration efforts also had secondary goal of realistic, goal-oriented testing of the missiles themselves and development of associated infrastructure just as the Soviets were doing with their R-7. The tight schedules and lofty goals selected by NASA for lunar exploration also had an undeniable element of generating counter-propaganda to show to other countries that American technological prowess was the equal and even superior to that of the Soviets.


          


          U.S. unmanned hard landings (1958-1965)


          In contrast to Soviet lunar exploration triumphs in 1959, success eluded initial American efforts to reach the Moon with the Pioneer and Ranger programs. Fifteen consecutive U.S. unmanned lunar missions over a six year period from 1958 to 1964 all failed their primary photographic missions; however Rangers 4 and 6 successfully repeated the Soviet lunar impacts as part of their secondary missions. Failures included three American attempts in 1962 to hard land small seismometer packages released by the main Ranger spacecraft. These surface packages were to use retrorockets to survive landing, unlike the parent vehicle, which was designed to deliberately crash onto the surface. The final three Ranger probes performed successful high altitude lunar reconnaissance photography missions during intentional crash impacts at around 6,000 miles per hour as planned.
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              	U.S. Mission

              	Mass (kg)

              	Launch Vehicle

              	Launched

              	Mission Goal

              	Mission Result
            


            
              	Pioneer 0

              	38

              	Thor-Able

              	17 Aug 1958

              	Lunar orbit

              	Failure - first stage explosion; destroyed
            


            
              	Pioneer 1

              	34

              	Thor-Able

              	11 Oct 1958

              	Lunar orbit

              	Failure - software error; reentry
            


            
              	Pioneer 2

              	39

              	Thor-Able

              	08 Nov 1958

              	Lunar orbit

              	Failure - third stage misfire; reentry
            


            
              	Pioneer 3

              	6

              	Juno

              	06 Dec 1958

              	Lunar flyby

              	Failure - first stage misfire, reentry
            


            
              	Pioneer 4

              	6

              	Juno

              	03 Mar 1959

              	Lunar flyby

              	Failure - targeting error; solar orbit
            


            
              	Pioneer P-1

              	168

              	Atlas-Able

              	24 Sep 1959

              	Lunar orbit

              	Failure - pad explosion; destroyed
            


            
              	Pioneer P-3

              	168

              	Atlas-Able

              	29 Nov 1959

              	Lunar orbit

              	Failure - payload shroud; destroyed
            


            
              	Pioneer P-30

              	175

              	Atlas-Able

              	25 Sep 1960

              	Lunar orbit

              	Failure - second stage anomaly; reentry
            


            
              	Pioneer P-31

              	175

              	Atlas-Able

              	15 Dec 1960

              	Lunar orbit

              	Failure - first stage explosion; destroyed
            


            
              	Ranger 1

              	306

              	Atlas - Agena

              	23 Aug 1961

              	Prototype test

              	Failure - upper stage anomaly; reentry
            


            
              	Ranger 2

              	304

              	Atlas - Agena

              	18 Nov 1961

              	Prototype test

              	Failure - upper stage anomaly; reentry
            


            
              	Ranger 3

              	330

              	Atlas - Agena

              	26 Jan 1962

              	Moon landing

              	Failure - booster guidance; solar orbit
            


            
              	Ranger 4

              	331

              	Atlas - Agena

              	23 Apr 1962

              	Moon landing

              	Failure - spacecraft computer; crash impact
            


            
              	Ranger 5

              	342

              	Atlas - Agena

              	18 Oct 1962

              	Moon landing

              	Failure - spacecraft power; solar orbit
            


            
              	Ranger 6

              	367

              	Atlas - Agena

              	30 Jan 1964

              	Lunar impact

              	Failure - spacecraft camera; crash impact
            


            
              	Ranger 7

              	367

              	Atlas - Agena

              	28 Jul 1964

              	Lunar impact

              	Success - returned 4308 photos, crash impact
            


            
              	Ranger 8

              	367

              	Atlas - Agena

              	17 Feb 1965

              	Lunar impact

              	Success - returned 7137 photos, crash impact
            


            
              	Ranger 9

              	367

              	Atlas - Agena

              	21 Mar 1965

              	Lunar impact

              	Success - returned 5814 photos, crash impact
            

          


          Three different designs of Pioneer lunar probes were flown on three different modified ICBMs. Those flown on the Thor booster modified with an Able upper stage carried an infrared image scanning television system with a resolution of 1 milliradian to study the Moon's surface, an ionization chamber to measure radiation in space, a diaphragm/microphone assembly to detect micrometeorites, a magnetometer, and temperature-variable resistors to monitor spacecraft internal thermal conditions. The first, a mission managed by the United States Air Force, exploded during launch; all subsequent Pioneer lunar flights had NASA as the lead management organization. The next two returned to Earth and burned up upon reentry into the atmosphere after achieved maximum altitudes of around 70,000 and 900 miles, far short of the roughly 250,000 miles required to reach the vicinity of the Moon.


          NASA then collaborated with the United States Army's Ballistic Missile Agency to fly two extremely small cone-shaped probes on the Juno ICBM, carrying only photocells which would be triggered by the light of the Moon and a lunar radiation environment experiment using a Geiger-Mller tube detector. The first of these reached an altitude of only around 64,000 miles, serendipitously gathering data that established the presence of the Van Allen radiation belts before reentering Earth's atmosphere. The second passed by the moon at a distance of over 37,000 miles, twice as far away as planned and too far away to trigger either of the onboard scientific instruments, yet still becoming the first American spacecraft to reach a solar orbit.


          

          The final Pioneer lunar probe design consisted of four " paddlewheel" solar panels extending from a one-meter diameter spherical spin-stabilized spacecraft body that was equipped to take images of the lunar surface with a television-like system, estimate the Moon's mass and topography of the poles, record the distribution and velocity of micrometeorites, study radiation, measure magnetic fields, detect low frequency electromagnetic waves in space and use a sophisticated integrated propulsion system for maneuvering and orbit insertion as well. None of the four spacecraft built in this series of probes survived launch on its Atlas ICBM outfitted with an Able upper stage.


          Following the unsuccessful Atlas-Able Pioneer probes, NASA's Jet Propulsion Laboratory embarked upon an unmanned spacecraft development program whose modular design could be used to support both lunar and interplanetary exploration missions. The interplanetary versions were known as Mariners; lunar versions were Rangers. JPL envisioned three versions of the Ranger lunar probes: Block I prototypes, which would carry various radiation detectors in test flights to a very high Earth orbit that came nowhere near the Moon; Block II, which would try to accomplish the first Moon landing by hard landing a seismometer package; and Block III, which would crash onto the lunar surface without any braking rockets while taking very high resolution wide-area photographs of the Moon during their descent.


          The Ranger 1 and 2 Block I missions were virtually identical. Spacecraft experiments included a Lyman-alpha telescope, a rubidium-vapor magnetometer, electrostatic analyzers, medium-energy-range particle detectors, two triple coincidence telescopes, a cosmic-ray integrating ionization chamber, cosmic dust detectors, and scintillation counters. The goal was to place these Block I spacecraft in a very high Earth orbit with an apogee of 670,000 miles. From that vantage point, scientists could make direct measurements of the magnetosphere over a period of many months while engineers perfected new methods to routinely track and communicate with spacecraft over such large distances. Such practice was deemed vital to be assured of capturing high-bandwidth television transmissions from the Moon during a one-shot fifteen minute time window in subsequent Block II and Block III lunar descents. Both Block I missions suffered failures of the new Agena upper stage and never left low earth parking orbit after launch; both burned up upon reentry after only a few days.
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          The first attempts to perform a Moon landing took place in 1962 during the Rangers 3, 4 and 5 missions flown by the United States. All three Block II missions carried a 94 pound, two-foot diameter landing sphere (made of balsa wood) designed to withstand a 150 mile per hour impact. This lander (code-named Tonto) was designed to provide impact cushioning using an exterior blanket of crushable balsa wood and an interior filled with incompressible liquid freon. A 56 pound, one-foot diameter metal payload sphere floated and was free to rotate in a liquid freon reservoir contained in the landing sphere. This payload sphere contained six silver-cadmium batteries to power a fifty milliwatt radio transmitter, a temperature sensitive voltage controlled oscillator to measure lunar surface temperatures, and a seismometer that was designed with sensitivity high enough to detect the impact of a five pound meteorite on the opposite side of the Moon. Weight was distributed in the payload sphere so it would rotate in its liquid blanket to place the seismometer into an upright and operational position no matter what the final resting orientation of the external landing sphere. After landing plugs were to be opened allowing the freon to evaporate and the payload sphere to settle into upright contact with the landing sphere. Four pounds of water were also included to provide thermal control for the lander, absorbing heat and boiling off as low-pressure steam during the hot lunar daytime and retaining sufficient heat to allow the lander electronics to avoid freezing temperatures during the cold lunar nighttime. The batteries and water supply were sized to allow up to three months of operation for the payload sphere. Various mission constraints limited the landing site to Oceanus Procellarum on the lunar equator, which the lander ideally would reach 66 hours after launch.


          No cameras were carried by the Ranger landers, and no pictures were to be captured from the lunar surface during the mission. Instead, the ten-foot-high, 730 pound Ranger Block II mother ship carried a 200 scan line television camera which was to capture images from 2,400 miles down to 37 miles during the free-fall descent to the lunar surface. The 13 pound camera was designed to transmit a picture every 10 seconds. Other instruments gathering data before the mother ship crashed onto the Moon at 6,500 miles per hour were a gamma ray spectrometer to measure overall lunar chemical composition and a radar altimeter. At eight seconds before impact and 13 miles above the lunar surface, the radar altimeter was to give a signal ejecting the landing capsule and its 236 pound solid-fueled braking rocket overboard from the Block II mother ship. The braking rocket was to slow the landing sphere to a dead stop at 1,100 feet above the surface and separate, allowing the landing sphere to free fall once more and hit the surface at a survivable speed of 100 miles per hour.


          On Ranger 3, failure of the Atlas guidance system and a software error aboard the Agena upper stage combined to put the spacecraft on a course that would miss the Moon. Attempts to salvage lunar photography during a flyby of the Moon were thwarted by in-flight failure of the onboard flight computer. This was probably because of prior heat sterilization of the spacecraft by keeping it above the boiling point of water for 24 hours on the ground, to protect the Moon from being contaminated by Earth organisms. Heat sterilization was also blamed for subsequent in-flight failures of the spacecraft computer on Ranger 4 and the power subsystem on Ranger 5. Only Ranger 4 reached the Moon in an uncontrolled crash impact on the far side of the Moon.
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          Heat sterilization was discontinued for the final four Block III Ranger probes. These replaced the Block II landing capsule and its retrorocket with a heavier, more capable television system to support landing site selection for upcoming Apollo manned moon landing missions. Six cameras weighing a total of 350 pounds were designed to take thousands of high-altitude photographs in the final twenty minute period before crashing on the lunar surface. Camera resolution was 1,132 scan lines, far higher than the 525 lines found in a typical American 1964 home television. The final pictures taken were expected to have a resolution of around two feet. While Ranger 6 suffered a failure of this camera system and returned no photographs despite an otherwise successful flight, the subsequent Ranger 7 mission to Mare Cognitum was a complete success. Breaking the six year string of failure in American attempts to photograph the moon at close range, the Ranger 7 mission was viewed as a national turning point and instrumental in allowing the key 1965 NASA budget appropriation to pass through the United States Congress intact without a reduction in funds for the Apollo manned moon landing program. Subsequent successes with Ranger 8 and Ranger 9 further buoyed American hopes.


          


          U.S.S.R. unmanned hard landings (1958-1966)


          While American lunar exploration missions were undertaken in full view of public scrutiny, Soviet moonshots of the 1960s and 1970s were conducted under a policy of extreme governmental secrecy. Only with the coming of glasnost in the late 1980s and the fall of the Soviet Union in 1991 did historical records come to light allowing a true accounting of Soviet lunar efforts. Unlike the American tradition of assigning a particular mission name in advance of launch, the Soviets assigned a public " Luna" mission number only if a launch resulted in a spacecraft going beyond Earth orbit. If the attempt failed in Earth orbit before departing for the Moon, it was frequently (but not always) given a "Sputnik" or " Cosmos" earth-orbit mission number to hide its failure in reaching the Moon. Launch explosions were not acknowledged at all. This policy had the effect of hiding Soviet moonshot failures from public view, making their successes seem even more impressive.


          


          
            
              	U.S.S.R. Mission

              	Mass (kg)

              	Launch Vehicle

              	Launched

              	Mission Goal

              	Mission Result
            


            
              	

              	

              	Semyorka - 8K72

              	23 Sep 1958

              	Lunar Impact

              	Failure - boooster malfunction at T+ 93 sec
            


            
              	

              	

              	Semyorka - 8K72

              	12 Oct 1958

              	Lunar Impact

              	Failure - boooster malfunction at T+ 104 sec
            


            
              	

              	

              	Semyorka - 8K72

              	04 Dec 1958

              	Lunar Impact

              	Failure - boooster malfunction at T+ 254 sec
            


            
              	Luna-1

              	361

              	Semyorka - 8K72

              	02 Jan 1959

              	Lunar Impact

              	Failure - missed moon, but first spacecraft to solar orbit
            


            
              	

              	

              	Semyorka - 8K72

              	18 Jun 1959

              	Lunar Impact

              	Failure - boooster malfunction at T+ 153 sec
            


            
              	Luna-2

              	390

              	Semyorka - 8K72

              	12 Sep 1959

              	Lunar Impact

              	Success - first lunar impact
            


            
              	Luna-3

              	270

              	Semyorka - 8K72

              	04 Oct 1959

              	Lunar Flyby

              	Success - first photos of lunar far side
            


            
              	

              	

              	Semyorka - 8K72

              	15 Apr 1960

              	Lunar Flyby

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	

              	

              	Semyorka - 8K72

              	16 Apr 1960

              	Lunar Flyby

              	Failure - boooster malfunction at T+ 1 sec
            


            
              	Sputnik-25

              	

              	Semyorka - 8K78

              	04 Jan 1963

              	Moon landing

              	Failure - stranded in low Earth orbit
            


            
              	

              	

              	Semyorka - 8K78

              	03 Feb 1963

              	Moon landing

              	Failure - boooster malfunction at T+ 105 sec
            


            
              	Luna-4

              	1422

              	Semyorka - 8K78

              	02 Apr 1963

              	Moon landing

              	Failure - lunar flyby at 5000 miles
            


            
              	

              	

              	Semyorka - 8K78

              	21 Mar 1964

              	Moon landing

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	

              	

              	Semyorka - 8K78

              	20 Apr 1964

              	Moon landing

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	Cosmos-60

              	

              	Semyorka - 8K78

              	12 Mar 1965

              	Moon landing

              	Failure - stranded in low Earth orbit
            


            
              	

              	

              	Semyorka - 8K78

              	10 Apr 1965

              	Moon landing

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	Luna-5

              	1475

              	Semyorka - 8K78

              	09 May 1965

              	Moon landing

              	Failure - lunar impact
            


            
              	Luna-6

              	1440

              	Semyorka - 8K78

              	08 Jun 1965

              	Moon landing

              	Failure - lunar flyby at 100,000 miles
            


            
              	Luna-7

              	1504

              	Semyorka - 8K78

              	04 Oct 1965

              	Moon landing

              	Failure - lunar impact
            


            
              	Luna-8

              	1550

              	Semyorka - 8K78

              	03 Dec 1965

              	Moon landing

              	Failure - lunar impact during landing attempt
            


            
              	Luna-9

              	1580

              	Semyorka - 8K78

              	31 Jan 1966

              	Moon landing

              	Success - first lunar hard landing, numerous photos
            


            
              	Luna-13

              	1580

              	Semyorka - 8K78

              	21 Dec 1966

              	Moon landing

              	Success - second lunar hard landing, numerous photos
            

          


          The Luna 9 spacecraft, launched by the Soviet Union, performed the first successful Moon landing on February 3, 1966 using the "hard landing" technique. Airbags protected its 200 pound ejectable capsule which survived an impact speed of over 30 miles per hourthe speed of many automobile accidents causing fatalities on Earth. Luna 13 duplicated this feat with a similar moon landing on December 24, 1966. Both returned panoramic photographs that were the first views from the lunar surface.


          


          American unmanned soft landings (1966-1968)


          The American robotic Surveyor program was part of an effort to locate a safe site on the Moon for a human landing and test under actual lunar conditions the radar and landing systems required to make a true controlled touchdown. Five of Surveyor's seven missions made successful unmanned moon landings.


          
            
              	U.S. Mission

              	Mass (kg)

              	Booster

              	Launched

              	Mission Goal

              	Mission Result

              	Landing Zone

              	Lat/ Lon
            


            
              	Surveyor 1

              	292

              	Atlas - Centaur

              	30 May 1966

              	Moon landing

              	Success - 11,000 pictures returned, first American Moon landing

              	Oceanus Procellarum

              	002.45S 043.22W
            


            
              	Surveyor 2

              	292

              	Atlas - Centaur

              	20 Sep 1966

              	Moon landing

              	Failure - midcourse engine malfunction, placing vehicle in unrecoverable tumble; crashed southeast of Copernicus Crater

              	Sinus Medii

              	004.00S 011.00W
            


            
              	Surveyor 3

              	302

              	Atlas - Centaur

              	20 Apr 1967

              	Moon landing

              	Success - 6,000 pictures returned; trench dug to 17.5 cm depth after 18 hr of robot arm use

              	Oceanus Procellarum

              	002.94S 336.66E
            


            
              	Surveyor 4

              	282

              	Atlas - Centaur

              	14 Jul 1967

              	Moon landing

              	Failure - radio contact lost 2.5 minutes before touchdown; perfect automated Moon landing possible but actual outcome unknown

              	Sinus Medii

              	unknown
            


            
              	Surveyor 5

              	303

              	Atlas - Centaur

              	08 Sep 1967

              	Moon landing

              	Success - 19,000 photos returned, first use of alpha scatter soil composition monitor

              	Mare Tranquillitatis

              	001.41N 023.18E
            


            
              	Surveyor 6

              	300

              	Atlas - Centaur

              	07 Nov 1967

              	Moon landing

              	Success - 30,000 photos returned, robot arm & alpha scatter science, engine restart, second landing 2.5 m away from first

              	Sinus Medii

              	000.46N 358.63E
            


            
              	Surveyor 7

              	306

              	Atlas - Centaur

              	07 Jan 1968

              	Moon landing

              	Success - 21,000 photos returned; robot arm & alpha scatter science; laser beams from Earth detected

              	Tycho Crater

              	041.01S 348.59E
            

          


          


          Transition From Direct Ascent Landings To Lunar Orbit Operations (1966)


          Within four months of each other in early 1966 the Soviet Union and the United States had accomplished successful moon landings with unmanned spacecraft. To the general public both countries had demonstrated roughly equal technical capabilities by returning photographic images from the surface of the Moon. These pictures provided a key affirmative answer to the crucial question of whether or not lunar soil would support upcoming manned landers with their much greater weight.


          However, the Luna 9 hard landing of a ruggedized sphere using airbags at a 30 mile-per-hour ballistic impact speed had much more in common with the failed 1962 Ranger landing attempts and their planned 100 mile-per-hour impacts than with the Surveyor 1 soft landing on three footpads using its radar-controlled, adjustable-thrust retrorocket. While Luna 9 and Surveyor 1 were both major national accomplishments, only Surveyor 1 had reached its landing site employing key technologies that would be needed for a crewed flight. Thus as of mid-1966, the United States had begun to pull ahead of the Soviet Union in the so-called Space Race to land a man on the Moon.


          Advances in other areas were necessary before manned spacecraft could follow unmanned ones to the surface of the Moon. Of particular importance was developing the expertise to perform flight operations in lunar orbit. Ranger, Surveyor and initial Luna moon landing attempts all utilized flight paths from Earth that traveled directly to the lunar surface without first placing the spacecraft in a lunar orbit. Such direct ascents use a minimum amount of fuel for unmanned spacecraft on a one-way trip.


          In contrast, manned vehicles need additional fuel after a lunar landing to enable a return trip back to Earth for the crew. Leaving this massive amount of required Earth-return fuel in lunar orbit until it is actually used later in the mission is far more efficient than taking such fuel down to the lunar surface in a Moon landing and then hauling it all back into space yet again, working against lunar gravity both ways. Such considerations lead logically to a lunar orbit rendezvous mission profile for a manned Moon landing. Accordingly, beginning in mid-1966 both the U.S. and U.S.S.R. naturally progressed into missions which featured lunar orbit operations as a necessary prerequisite to a manned Moon landing.


          


          Soviet lunar orbit satellites (1966-1974)


          
            
              	U.S.S.R Mission

              	Mass (kg)

              	Booster

              	Launched

              	Mission Goal

              	Mission Result
            


            
              	Cosmos - 111

              	

              	Molniya-M

              	01 Mar 1966

              	Lunar orbiter

              	Failure - stranded in low Earth orbit
            


            
              	Luna-10

              	1582

              	Molniya-M

              	31 Mar 1966

              	Lunar orbiter

              	Success - 2738 km x 2088 km x 72 deg orbit, 178 m period, 60 day science mission
            


            
              	Luna-11

              	1640

              	Molniya-M

              	24 Aug 1966

              	Lunar orbiter

              	Success - 2931 km x 1898 km x 27 deg orbit, 178 m period, 38 day science mission
            


            
              	Luna-12

              	1620

              	Molniya-M

              	22 Oct 1966

              	Lunar orbiter

              	Success - 2938 km x 1871 km x 10 deg orbit, 205 m period, 89 day science mission
            


            
              	Cosmos-159

              	1700

              	Molniya-M

              	17 May 1967

              	Prototype test

              	Success - high Earth orbit manned landing communications gear radio calibration test
            


            
              	

              	

              	Molniya-M

              	07 Feb 1968

              	Lunar orbiter

              	Failure - booster malfunction, failed to reach Earth orbit - attempted radio calibration test?
            


            
              	Luna-14

              	1700

              	Molniya-M

              	07 Apr 1968

              	Lunar orbiter

              	Success - 870 km x 160 km x 42 deg orbit, 160 m period, unstable orbit, radio calibration test?
            


            
              	Luna-19

              	5700

              	Proton

              	28 Sep 1971

              	Lunar orbiter

              	Success - 140 km x 140 km x 41 deg orbit, 121 m period, 388 day science mission
            


            
              	Luna-22

              	5700

              	Proton

              	29 May 1974

              	Lunar orbiter

              	Success - 222 km x 219 km x 19 deg orbit, 130 m period, 521 day science mission
            

          


          Luna 10 became the first spacecraft to orbit the Moon on April 3, 1966.


          


          Soviet Circumlunar Loop Flights (1967-1970)


          
            
              	U.S.S.R Mission

              	Mass (kg)

              	Booster

              	Launched

              	Mission Goal

              	Payload

              	Mission Result
            


            
              	Cosmos-146

              	5400

              	Proton

              	10 Mar 1967

              	High Earth Orbit

              	unmanned

              	Failure - stranded in elliptical high Earth orbit, unable to initiate controlled high speed atmospheric reentry test
            


            
              	Cosmos-154

              	5400

              	Proton

              	08 Apr 1967

              	High Earth Orbit

              	unmanned

              	Failure - stranded in elliptical high Earth orbit, unable to initiate controlled high speed atmospheric reentry test
            


            
              	

              	

              	Proton

              	28 Sep 1967

              	High Earth Orbit

              	unmanned

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	

              	

              	Proton

              	22 Nov 1967

              	High Earth Orbit

              	unmanned

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	Zond-4

              	5140

              	Proton

              	02 Mar 1968

              	High Earth Orbit

              	unmanned

              	Failure - launched successfully to 300,000 km high Earth orbit, high speed reentry test guidance malfunction, intentional self-destruct to prevent landfall outside Soviet Union
            


            
              	

              	

              	Proton

              	23 Apr 1968

              	Circumlunar Loop

              	non-human biological payload

              	Failure - booster malfunction, failed to reach Earth orbit; launch preparation tank explosion kills three in pad crew
            


            
              	Zond-5

              	5375

              	Proton

              	15 Sep 1968

              	Circumlunar Loop

              	non-human biological payload

              	Success - looped around Moon, returned live biological payload safely to Earth despite landing off-target outside the Soviet Union in the Indian Ocean
            


            
              	Zond-6

              	5375

              	Proton

              	10 Nov 1968

              	Circumlunar Loop

              	non-human biological payload

              	Failure - looped around Moon, successful reentry, but loss of cabin air pressure caused biological payload death, parachute system malfunction and severe vehicle damage upon landing
            


            
              	

              	

              	Proton

              	20 Jan 1969

              	Circumlunar Loop

              	non-human biological payload

              	Failure - booster malfunction, failed to reach Earth orbit
            


            
              	Zond-7

              	5979

              	Proton

              	08 Aug 1969

              	Circumlunar Loop

              	non-human biological payload

              	Success - looped around Moon, returned biological payload safely to Earth and landed on-target inside Soviet Union
            


            
              	Zond-8

              	

              	Proton

              	20 Oct 1970

              	Circumlunar Loop

              	non-human biological payload

              	Success - looped around Moon, returned biological payload safely to Earth despite landing off-target outside Soviet Union in the Indian Ocean
            

          


          Zond 5 was the first spacecraft to carry life from Earth to the vicinity of the Moon. Believing a Soviet manned lunar flight was imminent in late 1968, NASA changed the flight plan of Apollo 8 from an Earth-orbit mission to a risky lunar orbit mission.


          


          U.S. lunar orbit satellites (1966-1967)


          
            [image: Earthrise, 24 December 1968 (NASA)]

            
              Earthrise, 24 December 1968 (NASA)
            

          


          
            
              	U.S. Mission

              	Mass (kg)

              	Booster

              	Launched

              	Mission Goal

              	Mission Result
            


            
              	Lunar Orbiter 1

              	386

              	Atlas - Agena

              	10 Aug 1966

              	Lunar orbiter

              	Success - 1160 km X 189 km x 12 deg orbit, 208 m period, 80 day photography mission
            


            
              	Lunar Orbiter 2

              	386

              	Atlas - Agena

              	06 Nov 1966

              	Lunar orbiter

              	Success - 1860 km X 52 km x 12 deg orbit, 208 m period, 339 day photography mission
            


            
              	Lunar Orbiter 3

              	386

              	Atlas - Agena

              	05 Feb 1967

              	Lunar orbiter

              	Success - 1860 km X 52 km x 21 deg orbit, 208 m period, 246 day photography mission
            


            
              	Lunar Orbiter 4

              	386

              	Atlas - Agena

              	04 May 1967

              	Lunar orbiter

              	Success - 6111 km X 2706 km x 86 deg orbit, 721 m period, 180 day photography mission
            


            
              	Lunar Orbiter 5

              	386

              	Atlas - Agena

              	01 Aug 1967

              	Lunar orbiter

              	Success - 6023 km X 195 km x 85 deg orbit, 510 m period, 183 day photography mission
            

          


          Apollo 8 carried out the first manned orbit of the Moon on December 24, 1968, certifying the Saturn V booster for manned use. Apollo 10 then performed a full dress rehearsal of a manned moon landing in May 1969. This mission stopped short at ten miles altitude above the lunar surface, performing necessary low-altitude mapping of trajectory-altering mascons using a factory prototype lunar module that was too overweight to allow a successful landing. With the failure of the unmanned Soviet sample return moon landing attempt Luna 15 in July 1969, the stage was set for Apollo 11.


          


          American manned Moon landings (1969-1972)


          
            [image: The U.S. Saturn V versus the Soviet N1.]

            
              The U.S. Saturn V versus the Soviet N1.
            

          


          


          American strategy


          The U.S. Moon exploration program originated during the Eisenhower administration. In a series of mid-1950s articles in Collier's magazine, Wernher von Braun had popularized the idea of a manned expedition to the Moon to establish a lunar base. A manned Moon landing posed several daunting technical challenges to the U.S. and USSR. Besides guidance and weight management, atmospheric re-entry without ablative overheating was a major hurdle. After the Soviet Union's launch of Sputnik, von Braun promoted a plan for the United States Army to establish a military lunar outpost by 1965.


          After the early Soviet successes, especially Yuri Gagarin's flight, U.S. President John F. Kennedy looked for an American project that would capture the public imagination. He asked Vice President Lyndon Johnson to make recommendations on a scientific endeavor that would prove U.S. world leadership. The proposals included non-space options such as massive irrigation projects to benefit the Third World. The Soviets, at the time, had more powerful rockets than the United States, which gave them an advantage in some kinds of space missions. Advances in U.S. nuclear weapons technology had led to smaller, lighter warheads, and consequently, rockets with smaller payload capacities. By comparison, Soviet nuclear weapons were much heavier, and the powerful R-7 rocket was developed to carry them. More modest potential missions such as flying around the Moon without landing or establishing a space lab in orbit (both were proposed by Kennedy to von Braun) were determined to offer too much advantage to the Soviets, since the U.S. would have to develop a heavy rocket to match the Soviets. A Moon landing, however, would capture world imagination while functioning as propaganda.


          Mindful that the Apollo Program would economically benefit most of the key states in the next electionparticularly his home state of Texas because NASA's base was in HoustonJohnson championed the Apollo program. This superficially indicated action to alleviate the fictional " missile gap" between the U.S. and USSR, a campaign promise of Kennedy's in the 1960 election. The Apollo project allowed continued development of dual-use technology. Johnson also advised that for anything less than a lunar landing the USSR had a good chance of beating the U.S. For these reasons, Kennedy seized on Apollo as the ideal focus for American efforts in space. He ensured continuing funding, shielding space spending from the 1963 tax cut and diverting money from other NASA projects. This dismayed NASA's leader, James E. Webb, who urged support for other scientific work.


          In conversation with Webb, Kennedy said:


          
            	Everything we do ought to really be tied in to getting on to the moon ahead of the Russians [...] otherwise we shouldn't be spending that kind of money, because I'm not interested in space [...] The only justification for [the cost] is because we hope to beat [the USSR] to demonstrate that instead of being behind by a couple of years, by God, we passed them.

          


          The Saturn V booster was the key to U.S. moon landings, using more efficient liquid hydrogen fuel instead of kerosene in its upper stages to lift heavier payloads with a launch record of no failures in thirteen launches. The N-1 exploded in flight during four secret test launches and never achieved operational status.


          Whatever he said in private, Kennedy needed a different message to gain public support to uphold what he was saying and his views. Later in 1963, Kennedy asked Vice President Johnson to investigate the possible technological and scientific benefits of a Moon mission. Johnson concluded that the benefits were limited, but, with the help of scientists at NASA, he put together a powerful case, citing possible medical breakthroughs and interesting pictures of Earth from space. For the program to succeed, its proponents would have to defeat criticism from politicians on the left, who wanted more money spent on social programs, and on those on the right, who favored a more military project. By emphasizing the scientific payoff and playing on fears of Soviet space dominance, Kennedy and Johnson managed to swing public opinion: by 1965, 58 percent of Americans favored Apollo, up from 33 percent two years earlier. After Johnson became President in 1963, his continuing defense of the program allowed it to succeed in 1969, as Kennedy had originally hoped.


          


          Soviet strategy


          Soviet leader Nikita Khrushchev did not relish "defeat" by any other power, but equally did not relish funding such an expensive project. In October 1963 he said that the USSR was "not at present planning flight by cosmonauts to the Moon", while insisting that the Soviets had not dropped out of the race. Only after another year would the USSR fully commit itself to a Moon-landing attempt, which ultimately failed.


          At the same time, Kennedy had suggested various joint programs, including a possible Moon landing by Soviet and American astronauts and the development of better weather-monitoring satellites. Khrushchev, sensing an attempt by Kennedy to steal Russian space technology, rejected the idea: if the USSR went to the Moon, it would go alone. Korolyov, the RSA's chief designer, had started promoting his Soyuz craft and the N-1 launcher rocket that would have the capability of carrying out a manned Moon landing. Khrushchev directed Korolyov's design bureau to arrange further space firsts by modifying the existing Vostok technology, while a second team started building a completely new launcher and craft, the Proton booster and the Zond, for a manned cislunar flight in 1966. In 1964 the new Soviet leadership gave Korolyov the backing for a Moon landing effort and brought all manned projects under his direction. With Korolyov's death and the failure of the first Soyuz flight in 1967, the co-ordination of the Soviet moon landing program quickly unraveled. The Soviets built a landing craft and selected cosmonauts for the mission that would have placed Aleksei Leonov on the Moon's surface, but with the successive launch failures of the N1 booster in 1969, plans for a manned landing suffered first delay and then cancellation.


          


          Apollo Moon landings


          
            
              	U.S. Mission

              	Booster

              	Launched

              	Mission Goal

              	Mission Result
            


            
              	Apollo 1 (AS-204)

              	Saturn 1B

              	(21 February 1967)

              	Manned Earth orbit

              	Failure - never launched: command module destroyed and three astronauts killed on 27 January 1967 by fire in the module during a test exercise - retroactively called Apollo 1
            


            
              	Apollo 2 (AS-203)

              	Saturn 1B

              	5 July 1966

              	Unmanned Earth orbit

              	Success - fuel tank behaviour test and booster certification - informally known as Apollo 2
            


            
              	Apollo 3 (AS-202)

              	Saturn 1B

              	25 August 1966

              	Unmanned suborbital

              	Success - command module reentry test successful, even though reentry was very uncontrolled - informally known as Apollo 3
            


            
              	Apollo 4

              	Saturn V

              	9 November 1967

              	Unmanned Earth orbit

              	Success - first test of new booster and all elements together (except lunar module), successful reentry of command module
            


            
              	Apollo 5

              	Saturn 1B

              	22 January 1968

              	Unmanned Earth orbit

              	Success - first flight of lunar module, multiple space tests of lunar module, no controlled reentry
            


            
              	Apollo 6

              	Saturn V

              	4 April 1968

              	Unmanned Earth orbit

              	Partial success - severe oscillations during orbital insertion, several engines failing during flight, successful reentry of command module (though mission parameters for a 'worst case' reentry scenario could not be achieved)
            


            
              	Apollo 7

              	Saturn 1B

              	11 October 1968

              	Manned Earth orbit

              	Success - eleven-day manned Earth orbit, command module testing (no lunar module), some minor crew issues
            


            
              	Apollo 8

              	Saturn V

              	21 December 1968

              	Manned lunar orbit

              	Success - ambitious mission profile (changed relatively shortly before launch), first human lunar orbit (no lunar module), first earthrise seen by men and major publicity success, some minor sleeping and illness issues
            


            
              	Apollo 9

              	Saturn V

              	3 March 1969

              	Manned Earth orbit

              	Success - ten-day manned Earth orbit, with EVA and successful manned flight / docking of lunar module
            


            
              	Apollo 10

              	Saturn V

              	18 May 1969

              	Manned lunar orbit

              	Success - second manned lunar orbit, test of lunar module in lunar orbit, coming as close as 8.4 nautical miles (15.6 km) to the Moon's surface
            


            
              	Apollo 11

              	Saturn V

              	16 July 1969

              	Manned lunar landing

              	Success - first manned landing on the Moon (manual landing required), exploration on foot in direct vicinity of landing site
            


            
              	Apollo 12

              	Saturn V

              	14 November 1969

              	Manned lunar landing

              	Success - mission almost aborted in-flight after lightning strike on takeoff caused telemetry loss, successful landing within walking distance (less than 200 meters) of the Surveyor 3 probe
            


            
              	Apollo 13

              	Saturn V

              	11 April 1970

              	Manned lunar landing

              	Failure - problematic oscillations on start, unrelated explosion in service module during Earth-Moon transition caused mission to be aborted - crew took temporary refuge in lunar module and eventually returned to Earth with command module after single pass around Moon
            


            
              	Apollo 14

              	Saturn V

              	31 January 1971

              	Manned lunar landing

              	Success - software and hardware problems with lunar module almost caused landing abort during lunar orbit, first colour video images from the Moon, first materials science experiments in space
            


            
              	Apollo 15

              	Saturn V

              	26 July 1971

              	Manned lunar landing

              	Success - first longer (3 days) stay on Moon, first use of lunar rover to travel (total of 17.25 miles / 27.76 km), more extensive geology investigations
            


            
              	Apollo 16

              	Saturn V

              	16 April 1972

              	Manned lunar landing

              	Success - malfunction in a backup yaw gimbal servo loop almost aborted landing (and reduced stay duration on Moon by one day to three for safety reasons), only mission to target lunar highlands
            


            
              	Apollo 17

              	Saturn V

              	7 December 1972

              	Manned lunar landing

              	Success - last (and still most recent) manned landing on the Moon, only mission with geologist
            


            
              	Apollo 18+

              	Saturn V

              	-

              	Manned lunar landings

              	Cancelled - Several more missions (with detailed planning for up to Apollo 20) were cancelled
            

          


          In total twenty-four American astronauts have traveled to the Moon, with twelve walking on its surface and three making the trip twice. Apollo 8 was a lunar-orbit-only mission, Apollo 10 included powered descent and then an abort-mode ascent of the LM, while Apollo 13, originally scheduled as a landing, ended up as a lunar fly-by by means of free return trajectory; thus, none of these missions made landings. Apollo 7 and Apollo 9 never left Earth orbit. Apart from the inherent dangers of manned moon expeditions as seen with Apollo 13, one reason for their cessation according to astronaut Alan Bean is the cost it imposes in government subsidies."


          


          Other aspects of the Apollo Moon landings


          Unlike other international rivalries, the Space Race has remained unaffected in a direct way regarding the desire for territorial expansion. After the successful landings on the Moon, the U.S. explicitly disclaimed the right to ownership of any part of the Moon.


          President Richard Nixon had speechwriter William Safire prepare a condolence speech for delivery in the event that Armstrong and Aldrin became marooned on the Moon's surface and could not be rescued.


          In the 1940s writer Arthur C Clarke forecast that man would reach the Moon by 2000.


          On August 16, 2006, the Associated Press reported that NASA is currently missing the original Slow-scan television tapes (which were made before the scan conversion for conventional TV) of the Apollo 11 Moon walk. Some news outlets have mistakenly reported that the SSTV tapes were found in Western Australia, but those tapes were only recordings of data from the Apollo 11 Early Apollo Surface Experiments Package.


          


          Soviet unmanned soft landings (1969-1976)


          
            
              	U.S.S.R. Mission

              	Mass (kg)

              	Booster

              	Launched

              	Mission Goal

              	Mission Result

              	Landing Zone

              	Lat/ Lon
            


            
              	

              	

              	Proton

              	19 Feb 1969

              	Lunar rover

              	Failure - booster malfunction, failed to reach Earth orbit

              	

              	
            


            
              	

              	

              	Proton

              	14 Jun 1969

              	Sample return

              	Failure - booster malfunction, failed to reach Earth orbit

              	

              	
            


            
              	Luna-15

              	5700

              	Proton

              	13 Jul 1969

              	Sample return

              	Failure - lunar crash impact

              	Mare Crisium

              	unknown
            


            
              	Cosmos-300

              	

              	Proton

              	23 Sep 1969

              	Sample return

              	Failure - stranded in low Earth orbit

              	

              	
            


            
              	Cosmos-305

              	

              	Proton

              	22 Oct 1969

              	Sample return

              	Failure - stranded in low Earth orbit

              	

              	
            


            
              	

              	

              	Proton

              	06 Feb 1970

              	Sample return

              	Failure - booster malfunction, failed to reach Earth orbit

              	

              	
            


            
              	Luna-16

              	5600

              	Proton

              	12 Sep 1970

              	Sample return

              	Success - returned 0.10 kg of moon dust back to Earth

              	Mare Fecunditatis

              	000.68S 056.30E
            


            
              	Luna-17

              	5700

              	Proton

              	10 Nov 1970

              	Lunar rover

              	Success - Lunokhod-1 rover traveled 10.5 km across lunar surface

              	Mare Imbrium

              	038.28N 325.00E
            


            
              	Luna-18

              	5750

              	Proton

              	02 Sep 1971

              	Sample return

              	Failure - lunar crash impact

              	Mare Fecunditatis

              	003.57N 056.50E
            


            
              	Luna-20

              	5727

              	Proton

              	14 Feb 1972

              	Sample return

              	Success - returned 0.05 kg of moon dust back to Earth

              	Mare Fecunditatis

              	003.57N 056.50E
            


            
              	Luna-21

              	5950

              	Proton

              	08 Jan 1973

              	Lunar rover

              	Success - Lunokhod-2 rover traveled 37.0 km across lunar surface

              	LeMonnier Crater

              	025.85N 030.45E
            


            
              	Luna-23

              	5800

              	Proton

              	28 Oct 1974

              	Sample return

              	Failure - Moon landing achieved, but malfunction prevented sample return

              	Mare Crisium

              	012.00N 062.00E
            


            
              	

              	

              	Proton

              	16 Oct 1975

              	Sample return

              	Failure - booster malfunction, failed to reach Earth orbit

              	

              	
            


            
              	Luna-24

              	5800

              	Proton

              	09 Aug 1976

              	Sample return

              	Success - returned 0.17 kg of moon dust back to Earth

              	Mare Crisium

              	012.25N 062.20E
            

          


          


          Future plans


          The current U.S. Vision for Space Exploration calls for a lunar sortie mission called Orion 15 as part of Project Constellation that will include humans landing on the Moon in 2019.


          Russia plans to send cosmonauts to the Moon by 2025 and establish a permanent manned base there in 2027-2032.


          ISRO, the Indian National Space agency, has announced the Chandrayaan program for Lunar exploration. The second mission Chandrayaan II plans to land a motorised rover by 2010/ 2011.


          Other nations, including China, have expressed interest in pursuing human landings on the Moon, but none have currently announced formal plans.


          The Google Lunar X Prize competition offers a $20 million award for the first privately-funded team to land a robotic probe on the Moon. Like the Ansari X Prize before it, the competition aims to advance the state of the art in private space exploration.


          


          Hoax accusations


          Conspiracy theorists insist that the Apollo moon landings were a hoax. These accusations flourish in part because predictions by enthusiasts that Moon landings would become commonplace have not yet come to pass. Some claims can be empirically discredited by three retroreflector arrays left on the Moon by Apollo 11, 14 and 15. Today, anyone on Earth with an appropriate laser and telescope system may bounce laser beams off these devices, verifying deployment of the Lunar Laser Ranging Experiment at historically documented Apollo moon landing sites.


          In addition, close scrutiny of film footage of the EVAs shows clearly something that could not be replicated in an Earth sound-stage. Lunar dust kicked up by the astronauts and the Lunar Rovers shoots up quite high because of the low gravity, but settles just as rapidly as there is no air resistance. Watching this film footage, and comparing it to footage from the Tom Hanks miniseries, From the Earth to the Moonwhich does show dust clouds resulting from the actors' spacesuits kicking up dustshows this difference clearly.


          Since the first hoax accusations were made - albeit by non-scientists pursuing the conspiracy accusations in part for monetary gain - and although they have been repeatedly debunked by many independent scientists - a small minority of the global population continues to believe the now-obsolete allegations, which has bothered NASA and the astronauts who flew the missions. However, it has recently become apparent that from the multiple scheduled or proposed governmental and private efforts to send landers or orbiters to the Moon, it is likely that independent infallible proof will be returned, and conclude any conspiracies. The next lunar orbiter currently scheduled for launch is NASA's Lunar Reconnaissance Orbiter mission, due to launch in November 2008, and will have the ability to photograph the historic landing sites.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Moon_landing"
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        Moore's law
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          Moore's law describes an important trend in the history of computer hardware: that the number of transistors that can be inexpensively placed on an integrated circuit is increasing exponentially, doubling approximately every two years. The observation was first made by Intel co-founder Gordon E. Moore in a 1965 paper. The trend has continued for more than half a century and is not expected to stop for another decade at least and perhaps much longer.


          Almost every measure of the capabilities of digital electronic devices is linked to Moore's law: processing speed, memory capacity, even the resolution of digital cameras. All of these are improving at (roughly) exponential rates as well. This has dramatically increased the usefulness of digital electronics in nearly every segment of the world economy. Moore's law describes this driving force of technological and social change in the late 20th and early 21st centuries.


          


          History


          Moore's original statement that transistor counts had doubled every year can be found in his publication "Cramming more components onto integrated circuits", Electronics Magazine 19 April, 1965:


          
            
              	

              	The complexity for minimum component costs has increased at a rate of roughly a factor of two per year ... Certainly over the short term this rate can be expected to continue, if not to increase. Over the longer term, the rate of increase is a bit more uncertain, although there is no reason to believe it will not remain nearly constant for at least 10 years. That means by 1975, the number of components per integrated circuit for minimum cost will be 65,000. I believe that such a large circuit can be built on a single wafer.

              	
            

          


          The term "Moore's law" was coined around 1970 by the Caltech professor, VLSI pioneer, and entrepreneur Carver Mead. Moore may have heard Douglas Engelbart, a co- inventor of today's mechanical computer mouse, discuss the projected downscaling of integrated circuit size in a 1960 lecture.


          In 1975, Moore altered his projection to a doubling every two years. Despite popular misconception, he is adamant that he did not predict a doubling "every 18 months." However, an Intel colleague had factored in the increasing performance of transistors to conclude that integrated circuits would double in performance every 18 months.


          In April 2005, Intel offered $10,000 to purchase a copy of the original Electronics Magazine. David Clark, an engineer living in the UK, was the first to find a copy and offer it to Intel.


          


          Other formulations and similar laws


          Alan Turing wrote that by the turn of the century we will have computers on our desk with a billion words of memory in the first part of his only published paper - this was about 15 years before Moore's observation.
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          Several measures of digital technology are improving at exponential rates related to Moore's law, including the size, cost, density and speed of components. Note that Moore himself wrote only about the density of components (or transistors) at minimum cost. He noted :


          
            Moore's law has been the name given to everything that changes exponentially. I say, if Gore invented the Internet, I invented the exponential.

          


          Transistors per integrated circuit. The most popular formulation is of the doubling of the number of transistors on integrated circuits every two years. At the end of the 1970s, Moore's law became known as the limit for the number of transistors on the most complex chips. Recent trends show that this rate has been maintained into 2007.


          Density at minimum cost per transistor. This is the formulation given in Moore's 1965 paper. It is not about just the density of transistors that can be achieved, but about the density of transistors at which the cost per transistor is the lowest. As more transistors are put on a chip, the cost to make each transistor decreases, but the chance that the chip will not work due to a defect increases. In 1965, Moore examined the density of transistors at which cost is minimized, and observed that, as transistors were made smaller through advances in photolithography, this number would increase at "a rate of roughly a factor of two per year".


          Cost per transistor. As the size of transistors has decreased, the cost per transistor has decreased as well. However, the manufacturing cost per unit area has only increased over time, since materials and energy expenditures per unit area have only increased with each successive technology node.


          Computing performance per unit cost. Also, as the size of transistors shrinks, the speed at which they operate increases. It is also common to cite Moore's law to refer to the rapidly continuing advance in computing performance per unit cost, because increase in transistor count is also a rough measure of computer processing performance. On this basis, the performance of computers per unit costor more colloquially, "bang per buck"doubles every 24 months.


          Power consumption. the power consumption of compute nodes doubles every 18 months.


          Hard disk storage cost per unit of information. A similar law (sometimes called Kryder's Law) has held for hard disk storage cost per unit of information. The rate of progression in disk storage over the past decades has actually sped up more than once, corresponding to the utilization of error correcting codes, the magnetoresistive effect and the giant magnetoresistive effect. The current rate of increase in hard drive capacity is roughly similar to the rate of increase in transistor count. Recent trends show that this rate has been maintained into 2007.


          RAM storage capacity. Another version states that RAM storage capacity increases at the same rate as processing power.


          Network capacity According to Gerry/Gerald Butters, the former head of Lucent's Optical Networking Group at Bell Labs, there is another version, called Butter's Law of Photonics, a formulation which deliberately parallels Moore's law. Butter's law says that the amount of data coming out of an optical fibre is doubling every nine months. Thus, the cost of transmitting a bit over an optical network decreases by half every nine months. The availability of wavelength-division multiplexing (sometimes called "WDM") increased the capacity that could be placed on a single fibre by as much as a factor of 100. Optical networking and DWDM is rapidly bringing down the cost of networking, and further progress seems assured. As a result, the wholesale price of data traffic collapsed in the dot-com bubble. Nielsen's Law says that the bandwidth available to users increases by 50% annually.
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          Pixels per dollar. Similarly, Barry Hendy of Kodak Australia has plotted the "pixels per dollar" as a basic measure of value for a digital camera, demonstrating the historical linearity (on a log scale) of this market and the opportunity to predict the future trend of digital camera price and resolution.


          


          A self-fulfilling prophecy: industry struggles to keep up with Moore's law


          Although Moore's law was initially made in the form of an observation and forecast, the more widely it became accepted, the more it served as a goal for an entire industry. This drove both marketing and engineering departments of semiconductor manufacturers to focus enormous energy aiming for the specified increase in processing power that it was presumed one or more of their competitors would soon actually attain. In this regard, it can be viewed as a self-fulfilling prophecy. For example, the SEMATECH roadmap follows a 24 month cycle.


          The implications of Moore's law for computer component suppliers are very significant. A typical major design project (such as an all-new CPU or hard drive) takes between two and five years to reach production-ready status. In consequence, component manufacturers face enormous timescale pressuresjust a few weeks of delay in a major project can spell the difference between great success and massive losses, even bankruptcy. Expressed (incorrectly) as "a doubling every 18 months", Moore's law suggests phenomenal progress for technology over the span of a few years. Expressed on a shorter timescale, however, this equates to an average performance improvement in the industry as a whole of close to 1% per week. Thus, for a manufacturer in the competitive CPU market, a new product that is expected to take three years to develop and turns out just three or four months late is 10 to 15% slower, bulkier, or lower in capacity than the directly competing products, and is close to unsellable. If instead we accept that performance will double every 24 months, rather than every 18, a three to four month delay would translate to 811% lower performance.


          As the cost of computer power to the consumer falls, the cost for producers to fulfill Moore's law follows an opposite trend: R&D, manufacturing, and test costs have increased steadily with each new generation of chips. The manufacturing cost per unit area is increasing, but the area occupied by the final product generally does not decrease. IC manufacturers have generally relied on shrinking transistors to improve performance by filling the same chip area with more transistors. This has been best exemplified recently by the simultaneous doubling of the number of cores in a CPU while die size has approximately halved.
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          As the cost of semiconductor equipment is expected to continue increasing, manufacturers must sell larger and larger quantities of chips to remain profitable. (The cost to tape-out a chip at 180 nm was roughly US$300,000. The cost to tape-out a chip at 90 nm exceeds US$750,000, and is expected to exceed US$1,000,000 for 65 nm.) Despite the increasing costs, the final product retail price cannot be expected to increase; generally, they tend to stay within the same price range. As a result, product margins are expected to follow a decreasing trend. In recent years, analysts have observed a decline in the number of "design starts" at advanced process nodes (130 nm and below for 2007). While these observations were made in the period after the 2000 economic downturn, the decline may be evidence that traditional manufacturers in the long-term global market cannot economically sustain Moore's law.


          


          Future trends


          Computer industry technology "road maps' predict (as of 2001) that Moore's law will continue for several chip generations. Depending on the doubling time used in the calculations, this could mean up to a hundredfold increase in transistor count per chip within a decade. The semiconductor industry technology roadmap uses a three-year doubling time for microprocessors, leading to a tenfold increase in the next decade. Intel was reported in 2005 as stating that the downsizing of silicon chips with good economics can continue during the next decade and in 2008 as predicting the trend through 2029. In fact, Moore's Law has accelerated in the case of NAND Flash memory, which is used for storage in digital cameras, flash drives, MP3 players, and most recently, solid-state drives (SSDs).
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          Some of the new directions in research that may allow Moore's law to continue are:


          
            	Intel's prediction of increasing use of materials other than silicon was verified in mid-2006, as was its intent of using trigate transistors from around 2009.


            	Researchers from IBM and Georgia Tech created a new speed record when they ran a silicon/germanium helium supercooled transistor at 500 gigahertz (GHz). The transistor operated above 500 GHz at 4.5 K (451F/268.65C) and simulations showed that it could likely run at 1 THz (1,000 GHz). This trial only tested a single transistor, however. Practical desktop CPUs running at this speed are extremely unlikely using contemporary silicon chip techniques.


            	In early 2006, IBM researchers announced that they had developed a technique to print circuitry only 29.9 nm wide using deep-ultraviolet (DUV, 193-nanometer) optical lithography. IBM claims that this technique may allow chipmakers to use current methods for seven years while continuing to achieve results forecast by Moore's law. New methods that can achieve smaller circuits are expected to be substantially more expensive.


            	On January 27, 2007, Intel demonstrated a working 45nm chip codenamed " Penryn", intending mass production to begin in late 2007. A decade before then, chips were built using a 350 nm process.


            	Companies are working on using nanotechnology to solve the complex engineering problems involved in producing chips at the 32 nm and smaller levels. (The diameter of a silicon atom is on the order of 0.2 nm.)


            	In April of 2008, researchers at HP Labs announced the creation of a working " memristor": a fourth basic passive circuit element whose existence had previously only been theorized. The memristor's unique properties allow for the creation of smaller and better-performing electronic devices. This memristor bears some resemblance to resistive memory ( CBRAM or RRAM) developed independently and recently by other groups for non-volatile memory applications.

          


          While this time horizon for Moore's law scaling is possible, it does not come without underlying engineering challenges. One of the major challenges in integrated circuits that use nanoscale transistors is increase in parameter variation and leakage currents. As a result of variation and leakage, the design margins available to do predictive design are becoming harder. Such systems also dissipate considerable power even when not switching. Adaptive and statistical design along with leakage power reduction is critical to sustain scaling of CMOS. A good treatment of these topics is covered in Leakage in Nanometer CMOS Technologies. Other scaling challenges include:


          
            	The ability to control parasitic resistance and capacitance in transistors,


            	The ability to reduce resistance and capacitance in electrical interconnects,


            	The ability to maintain proper transistor electrostatics to allow the gate terminal to control the ON/OFF behaviour,


            	Increasing effect of line edge roughness,


            	Dopant fluctuations,


            	System level power delivery,


            	Thermal design to effectively handle the dissipation of delivered power, and


            	Solving all these challenges at an ever-reducing manufacturing cost of the overall system.

          


          


          Ultimate limits of the law


          In 1995, the "powerful" DEC Alpha chip (acquired by Compaq, now part of Hewlett-Packard) was made up of approximately nine million transistors. This 64-bit processor was a technological spearhead at the time, even if the circuits market share remained average. Six years later, a state of the art microprocessor would have more than 40 million transistors. In 2015, it is believed that these processors should contain more than 15 billion transistors. Things are becoming smaller each year. If this continues, in theory, in less than 10 years computers will be created where each molecule will have its own place, i.e. we will have completely entered the era of molecular scale production.


          On April 13, 2005, Gordon Moore himself stated in an interview that the law cannot be sustained indefinitely: "It can't continue forever. The nature of exponentials is that you push them out and eventually disaster happens" and noted that transistors would eventually reach the limits of miniaturization at atomic levels:


          
            
              	

              	In terms of size [of transistor] you can see that we're approaching the size of atoms which is a fundamental barrier, but it'll be two or three generations before we get that farbut that's as far out as we've ever been able to see. We have another 10 to 20 years before we reach a fundamental limit. By then they'll be able to make bigger chips and have transistor budgets in the billions.

              	
            

          


          Lawrence Krauss and Glenn D. Starkman announced an ultimate limit of around 600 years in their paper "Universal Limits of Computation", based on rigorous estimation of total information-processing capacity of any system in the Universe.


          Then again, the law has often met obstacles that appeared insurmountable, before soon surmounting them. In that sense, Moore says he now sees his law as more beautiful than he had realized: "Moore's law is a violation of Murphy's law. Everything gets better and better."


          It is possible that eventually quantum computing may allow computing to surpass the atomic level size restrictions, however this does not appear within reach in the foreseeable future.


          


          Futurists and Moore's law
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          Extrapolation partly based on Moore's law has led futurists such as Vernor Vinge, Bruce Sterling, and Ray Kurzweil to speculate about a technological singularity. Kurzweil projects that a continuation of Moore's law until 2019 will result in transistor features just a few atoms in width. Although this means that the strategy of ever finer photolithography will have run its course, he speculates that this does not mean the end of Moore's law:


          
            
              	

              	Moore's law of Integrated Circuits was not the first, but the fifth paradigm to forecast accelerating price-performance ratios. Computing devices have been consistently multiplying in power (per unit of time) from the mechanical calculating devices used in the 1890 U.S. Census, to [ Newman's] relay-based " [Heath] Robinson" machine that cracked the Nazi [ Lorenz cipher], to the CBS vacuum tube computer that predicted the election of Eisenhower, to the transistor-based machines used in the first space launches, to the integrated-circuit-based personal computer.

              	
            

          


          Thus, Kurzweil conjectures that it is likely that some new type of technology will replace current integrated-circuit technology, and that Moore's Law will hold true long after 2020. He believes that the exponential growth of Moore's law will continue beyond the use of integrated circuits into technologies that will lead to the technological singularity. The Law of Accelerating Returns described by Ray Kurzweil has in many ways altered the public's perception of Moore's Law. It is a common (but mistaken) belief that Moore's Law makes predictions regarding all forms of technology, when it actually only concerns semiconductor circuits. Many futurists still use the term "Moore's law" in this broader sense to describe ideas like those put forth by Kurzweil.


          


          Software: breaking the law


          A sometimes misunderstood point is that exponentially improved hardware does not necessarily imply exponentially improved software performance to go with it. The productivity of software developers most assuredly does not increase exponentially with the improvement in hardware, but by most measures has increased only slowly and fitfully over the decades. Software tends to get larger and more complicated over time, and Wirth's law even states humorously that "Software gets slower faster than hardware gets faster".


          There are problems where exponential increases in processing power are matched or exceeded by exponential increases in complexity as the problem size increases. (See computational complexity theory and complexity classes P and NP for a somewhat theoretical discussion of such problems, which occur very commonly in applications such as scheduling.)


          Due to the mathematical power of exponential growth (similar to the financial power of compound interest), seemingly minor fluctuations in the relative growth rates of CPU performance, RAM capacity, and disk space per dollar have caused the relative costs of these three fundamental computing resources to shift markedly over the years, which in turn has caused significant changes in programming styles. For many programming problems, the developer has to decide on numerous time-space tradeoffs, and throughout the history of computing these choices have been strongly influenced by the shifting relative costs of CPU cycles versus storage space.


          In addition to processor-usage/storage-space trade-offs, there is often a correlation between development time, application complexity, and application performance. One example of this would be the sorting algorithm insertion sort when compared to the quicksort algorithm. While an insertion sort is one of the easiest and least complex sorting algorithms to implement, it is also somewhat slow for large numbers of data. As processor performance increases, programmers may decide to implement slower and less complex algorithms in favour of a shorter development time.


          


          Other considerations


          Not all aspects of computing technology develop in capacities and speed according to Moore's law. Random Access Memory (RAM) speeds and hard drive seek times improve at best a few percentage points each year. Since the capacity of RAM and hard drives is increasing much faster than is their access speed, intelligent use of their capacity becomes more and more important. It now makes sense in many cases to trade space for time, such as by precomputing indexes and storing them in ways that facilitate rapid access, at the cost of using more disk and memory space: space is getting cheaper relative to time.


          Moreover, there is a popular misconception that the clock speed of a processor determines its speed, also known as the Megahertz Myth. This actually also depends on the number of instructions per tick which can be executed (as well as the complexity of each instruction, see MIPS, RISC and CISC), and so the clock speed can only be used for comparison between two identical circuits. Of course, other factors must be taken into consideration such as the bus width and speed of the peripherals. Therefore, most popular evaluations of "computer speed" are inherently biased, without an understanding of the underlying technology. This was especially true during the Pentium era when popular manufacturers played with public perceptions of speed, focusing on advertising the clock rate of new products.


          Another popular misconception circulating Moore's law is the incorrect assumption that exponential processor transistor growth, as predicted by Moore, translates directly into proportional exponential increase processing power or processing speed. While the increase of transistors in processors usually have an increased effect on processing power or speed, the relationship between the two factors is not proportional. There are cases where a ~45% increase in processor transistors have translated to roughly 10-20% increase in processing power or speed. Different processor families have different performance increases when transistor count is increased. More precisely, processor performance or power is more related to other factors such as microarchitecture, and clock speed within the same processor family. That is to say, processor performance can increase without increasing the number of transistors in a processor. ( AMD64 processors had better overall performance compared to the late Pentium 4 series, which had more transistors).


          It is also important to note that transistor density in multi-core CPUs does not necessarily reflect a similar increase in practical computing power, due to the unparallelised nature of most applications.
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          Moorgate was a postern in the London Wall originally built by the Romans. It was turned into a gate in the 15th century. Though the gate was demolished in 1762, the name survives as a major street in the City of London. The street connects the City to the London Boroughs of Islington and Hackney, and was constructed around 1846 as one of the new approaches to London Bridge.


          The name "Moorgate" derives from the surrounding area of Moorfields, which was one of the last pieces of open land in the City. Today this region is a financial centre, and is home to several investment banks. The street also showcases historic and contemporary office buildings.


          The Moorgate station on the London Underground is remembered for the Moorgate tube crash of 1975. In the incident, a train terminating at the station failed to stop and crashed into a brick wall, and 43 people were killed. This resulted in systems being installed on the Underground which automatically stop trains at dead-ends, which have become known as Moorgate control.


          


          History
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          The earliest descriptions of Moorgate date from the early 15th century, where it was described as only a postern in the London city wall. Located between Bishopsgate and Cripplegate and leading to a moor known as Moorfields, it was not one of the larger or more important of the city gates.


          In 1415 an ordinance enacted that the old postern be demolished. It was replaced with a newer and larger structure located further to the west, which included a wooden gate to be shut at night. This gate was enlarged again in 1472 and 1511, and then damaged in the Great Fire of London in 1666. Although the City gates had ceased to have any modern function apart from decoration, it was replaced along with Ludgate, Newgate, and Temple Bar with a stone gate in 1672.


          Moorgate was demolished with all the other London city wall gates in 1761/2, and the resulting stone was sold for 166 to the City of London Corporation to support the starlings of the newly widened centre arch of the London Bridge.


          Little Moorgate was a gate opposite Little Winchester Street leading into Moorfields. It had been demolished by 1755, but gave its name to a street that was later removed for the building of a railway.


          The Moorfields were one of the last pieces of open land in the City of London. The fields were divided into three areas: the Moorfields proper, just inside the City boundaries, north of Bethlem Royal Hospital (also known as Bedlam, the world's oldest psychiatric hospital), and Middle and Upper Moorfields (both also open fields) to the north. Much of Moorfields was developed in 1777 and turned into present day Finsbury Circus.
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          Today, the name survives in the name of the Catholic parish of St. Mary Moorfields; Moorfields the short street parallel with Moorgate; and Moorfields Highwalk, one of the pedestrian "streets" at high level in the Barbican Estate.


          In addition, the London Dispensary for curing diseases of the Eye and Ear was founded on the Moorfields in 1805, and evolved to become the present Moorfields Eye Hospital, which is now located on City Road (known popularly from the second verse of the nursery rhyme Pop Goes the Weasel), and is close to Old Street station.


          Moorfields was the site of the first hydrogen balloon flight in England, when Italian Vincenzo Lunardi took off on the afternoon of 15 September 1784. Lunardi flew in a hydrogen balloon from the area of the Honourable Artillery Company near Moorfields (where it still is to this day, occupying a site next to City Road). The ascent took place in front of 100,000 spectators as well as the then Prince of Wales, George, Duke of Cornwall. The envelope of the balloon was made of oiled silk, and had a diameter of 33 ft (10 metres) which resulted in a volume of 18,200 cubic feet (515 m). Due to the size of the balloon, it took all of the previous evening and early morning to fill it. Lunardi first landed at Welham Green (North Mymms), Hertfordshire, 13 miles (21 km) north of London (where the landing is commemorated with a stone, at a location now known as Balloon Corner) and then continued his flight to land at Ware, Hertfordshire after flying a total of 24miles.


          


          Moorgate Street and neighbourhood
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          The contemporary street of Moorgate runs north from Princes Street and Lothbury at the back of the Bank of England, across the road named London Wall and the location of the old gate, and then continues north. It is located inside the EC2 postal district. After leaving the City of London in the direction of the London Borough of Hackney, the street is known as Finsbury Pavement (which at one time was known as Moor Fields Pavement) and then City Road. The street was constructed around 1846 as one of the new approaches to London Bridge. While the street was formally known as "Moorgate Street", the street part of the name eventually fell out of use.


          A new commercial development on Moorgate, known as Moorhouse, opened in 2005. The building is located at the corner of Moorgate and London Wall, and was designed by Foster and Partners. The building has 28,000 m of office space in 19 storeys, and is built in the location of a smaller office building built in the 1960s known as Moor House. A 36m shaft under the building incorporates part of Crossrail's new station and ticket hall serving Liverpool Street.
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          There is a campus of the London Metropolitan University, formerly a part of the London Guildhall University, on Moorgate. The campus houses its business school, a library, and other administrative facilities.


          There is a small side street to the east off of Moorgate, known as Moorgate Place. It now connects to another side street known as Swan Alley, in turn connecting to Moorgate. The side street is the location of the Chartered Accountants' Hall, home of the Institute of Chartered Accountants in England and Wales.


          The Guildhall is connected to Moorgate station via Bassishaw Highwalk. The Guildhall is the home of the City of London Corporation and the centre of City government since the Middle Ages. Adjacent and internally connected to the Guildhall is the Guildhall Art Gallery, which houses the art collection of the City of London. It occupies a stone building in a semi- Gothic style which was completed in 1999 to replace an earlier building destroyed in 1941.


          Finsbury Circus, an oval-shaped circus, branches east out of Moorgate, sitting on the site of the old Bethlem Hospital and part of Moorfields. The gardens in the centre of the circus occupy a 5,000 square metre (1.2 acres) plot enclosed by railings, and include the immaculate lawn of the City of London Bowls Club. Built in 1814, it is unusual amongst London's squares in being elliptical, with the major axis oriented west-east. According to the National Register of Historic Parks and Gardens, the garden is Grade II listed.


          Moorgate is also the birthplace of John Keats, one of the principal poets in the English Romantic movement. Keats was born in 1795 in the Swan and Hoop Inn at 199 Moorgate, where his father was an ostler. The pub is now called "The John Keats at Moorgate", having previously been known as "The Moorgate Coffee House" and "The Moorgate", only a few yards from Moorgate station.


          


          Redevelopment of the area


          A number of large buildings are being planned in the neighbouring streets. These include a 43-storey, 140m residential skyscraper at Milton Court, which would be taller than CityPoint. A 90m office tower at Ropemaker Place is also being developed by British Land, with construction already underway. In addition, the investment firm JP Morgan are planning a huge 1 million square foot headquarters on Fore Street, which would become one of the largest buildings in London.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Moorgate"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Moorhen


        
          

          
            	"Gallinule" redirects here. For the blue gallinules, see Porphyrio.
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Aves

                  


                  
                    	Subclass:

                    	Neornithes

                  


                  
                    	Infraclass:

                    	Neoaves

                  


                  
                    	Order:

                    	Gruiformes

                  


                  
                    	Family:

                    	Rallidae

                  


                  
                    	Genus:

                    	Gallinula

                    Brisson, 1760
                  

                

              
            


            
              	Species
            


            
              	
                Gallinula angulata

                Gallinula chloropus

                Gallinula comeri

                Gallinula melanops

                Gallinula mortierii

                Gallinula pacifica (but see text)

                Gallinula silvestris (but see text)

                Gallinula tenebrosa

                Gallinula ventralis

                and see text

              
            


            
              	Synonyms
            


            
              	
                Edithornis

                Pareudiastes

                Tribonyx

              
            

          


          The moorhens, sometimes called marsh hens, are medium-sized water birds which are members of the rail family Rallidae. They constitute the genus Gallinula. They are close relatives of coots, and because of their apparently nervous behaviour (frequently twitching tail and neck) are sometimes called "skitty coots". Often, they are referred to as (black) gallinules.


          A few species from the Australian region, sometimes separated in Tribonyx, are called native-hens. Tribonyx is better considered a subgenus however as the differences are not very striking and mainly plesiomorphic. The native-hens differ visually by shorter, thicker and stubbier toes and bills, and longer tails that lack the white signal pattern of typical moorhens.


          


          Description


          These rails are mostly brown and black with some white markings in plumage colour. Unlike many of the rails they are usually easy to see, feeding in open water margins rather than hidden in reedbeds.


          They have short rounded wings and are weak fliers, although usually capable of covering long distances. The Common Moorhen in particular migrates up to 2,000 km from some of its breeding areas in the colder parts of Siberia. Those that migrate do so at night. The Gough Island Moorhen on the other hand is considered almost flightless - it can only flutter some meters. As common in rails, there has been a marked tedency to evolve flightlessness in island populations.


          Moorhens can walk very well on strong legs, and have long toes that are well adapted to soft uneven surfaces.


          These birds are omnivorous taking plant material, small animals and eggs. They are aggressively territorial during the breeding season, but are otherwise often found in sizeable flocks on the shallow vegetated lakes they prefer.


          


          Systematics and evolution
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          Living and recently extinct species of Gallinula are:


          
            	Samoan Moorhen, Gallinula pacifica  sometimes placed in Pareudiastes, extinct (1907)?


            	Makira Moorhen, Gallinula silvestris  sometimes placed in Pareudiastes or Edithornis, extinct (mid-20th century)?


            	Tristan Moorhen, Gallinula nesiotis  extinct (late 19th century)


            	Gough Island Moorhen, Gallinula comeri


            	Common Moorhen, Gallinula chloropus


            	Dusky Moorhen, Gallinula tenebrosa


            	Lesser Moorhen, Gallinula angulata


            	Spot-flanked Gallinule, Gallinula melanops


            	Black-tailed Native-hen, Gallinula ventralis


            	Tasmanian Native-hen, Gallinula mortierii

          


          Other moorhens have been described from older remains. Apart from the 1-3 extinctions in more recent times, another 1-4 species have gone extinct as a consequence of early human settlement: Hodgen's Waterhen (Gallinula hodgenorum) of New Zealand - which belongs in subgenus Tribonyx -, and a species close to the Samoan Moorhen from Buka, Solomon Islands, which is almost certainly distinct from the Makira Moorhen as the latter cannot fly. The undescribed Viti Levu Gallinule of Fiji would either be separated in Pareudiastes if that genus is considered valid, or may be a completely new genus. Similarly, the undescribed Mangaia " swamphen" which is currently tentatively assigned to Porphyrio may belong to Gallinula/Pareudiastes.


          


          Evolution


          Still older fossils document the genus since the Late Oligocene onwards. The genus seems to have originated in the Southern Hemisphere, in the general region of Australia. By the Pliocene, it was probably distributed worldwide:


          
            	Gallinula disneyi (Late Oligocene - Early Miocene of Riversleigh, Australia)


            	Gallinula sp. (Early Pliocene of Hungary and Germany)


            	Gallinula kansarum (Late Pliocene of Kansas, USA)


            	Gallinula balcanica (Late Pliocene of Varshets, Bulgaria).


            	Gallinula gigantea (Early Pleistocene of Czechia and Israel)

          


          Even among non- Passeriformes, this genus has a long documented existence. Consequently some unassigned fragmentary rail fossils might also be from moor- or native-hens. For example, specimen QM F30696, a left distal tibiotarsus piece from the Oligo-Miocene boundary at Riversleigh, is similar to but than and differs in details from G. disneyi. It cannot be said if this bird - if it was a distinct species - was flightless; from its size alone it might have been an ancestor of G. mortierii (see also below).


          In addition to paleosubspecies of Gallinula chloropus, the doubtfully distinct Late Pliocene to Pleistocene Gallinula mortierii reperta was described, referring to the population of the Tasmanian Native-hen that once inhabited mainland Australia and became extinct at the end of the last ice age. It may be that apart from climate change it was driven to extinction by the introduction of the dingo, which as opposed to the marsupial pradators hunted during the day, but this would require a survival of mainland Gallinula mortierii to as late as about 1500 BC


          G. disneyi was yet another flightless native-hen - indicative of that group's rather basal position among moorhens -, and its time and place of occurrence suggest it as an ancestor of G. mortierii (reperta), from which it differed mostly in its much smaller size. However, some limb bone proportions are also strikingly different, and in any case such a scenario would require a flightless bird to change but little during some 20 million years in an environment rich in predators. As the fossils of G. disneyi as well as the rich recent and subfossil material of G. mortierii shows no evidence of such a change at all, G. disneyi more probably represents a case of parallel evolution at an earlier date.
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        Morecambe and Wise


        
          

          Morecambe and Wise were a famous British comic double act comprising Eric Morecambe OBE and Ernie Wise OBE. The act lasted for 43 years until Morecambe's death in 1984. They are widely considered to be the most successful double act in Britain for generations. In a list of the 100 Greatest British Television Programmes drawn up by the British Film Institute in 2000, voted for by industry professionals, The Morecambe and Wise Show was placed 14th. In September 2006, they were voted by the general public as number 2 in a poll of TV's Greatest Stars.


          


          History


          Eric and Ernie first joined forces in 1941 when booked separately to appear in Jack Hylton's revue, Youth Takes a Bow. War service broke up the act but they reunited by chance in 1946 when they joined forces again. Initially appearing in music hall, they made their name in radio, transferring to television in 1954. Their show, Running Wild, was not well received and led to a damning newspaper review: "Definition of the week: TV set - the box in which they buried Morecambe and Wise." Eric apparently carried this review around with him ever after and from then on Eric and Ernie kept a tight control over their material. In 1956 they were offered a spot in the Winifred Atwell show with material written by Johnny Speight and this was a success.


          They had a series of shows that spanned over twenty years, during which time they developed and honed their act, most notably with the original move to the BBC in 1968 where they were to be teamed with their long-term writer Eddie Braben and it is this period of their careers that is widely regarded as their "glory days". Their shows were:-


          
            	Two Of A Kind (1961) ( ATV, 1961-1968. Writers: Dick Hills and Sid Green).


            	The Morecambe & Wise Show (1968) (BBC, 1968-1978. Writers: Hills and Green for one series and thereafter Eddie Braben).


            	The Morecambe & Wise Show (1978) ( Thames Television, 1978 until their final show together at Christmas 1983. Writers: themselves, Barry Cryer, John Junkin, and from 1980, Eddie Braben).

          


          During the 1960s the pair starred in three feature films ( The Intelligence Men (1965), That Riviera Touch (1966), and The Magnificent Two (1967)) but these are not generally considered a great success. However, they also starred in Night Train To Murder in 1983.


          In 1976, they were both awarded OBEs.


          


          Collaborators


          In the later and most successful part of their career, which spanned the 1970s, they were joined behind the scenes by Eddie Braben, a script writer who generated almost all their material (Morecambe and Wise were also sometimes credited as supplying "additional material") and defined what is now thought of as typical Morecambe and Wise humour. Together Morecambe, Wise and Braben were known as "The Golden Triangle". Morecambe and Wise are considered by many to be one of the UK's all-time favourite comedy acts.


          John Ammonds was also central to the duo's most successful period in the 1970s. As the producer of the BBC TV shows, it was his idea to involve celebrity guests. He also came up with the duo's familiar dance.


          


          The Show


          A typical Morecambe and Wise show, as scripted by Braben, was effectively a sketch show crossed with a sitcom, although shows could also include the duo appearing "as themselves" on a mock stage in front of curtains emblazoned with an M and W logo (this was usually to open the show). Braben gave the duo characterisationsWise egotistical but naive, Morecambe child-like and cockyalthough at other times they relied on their acting ability to appear as characters in sketches. Wise was essentially the 'straight man' of the duo, with Morecambe usually given the funnier lines, usually bouncing them off Wise. Wise's contribution to the humour is a subject of an ongoing debate (to the end of his life he would always reject interviewers' suggestions that he was 'the straight man', preferring to call himself 'the song-and-dance man'); but as the manager of the duo he worked hard to ensure their success.


          A central conceit was that the duo lived together as close, long-term friends (references to a childhood friendship were legion) who shared not merely a flat but also a bed -- although their relationship was innocently platonic and merely continued a tradition of comic partners sleeping in the same bed that started with Laurel and Hardy (Morecambe, one gathers, was initially uncomfortable with the bed-sharing sketches, but changed his mind upon being reminded of the Laurel-and-Hardy precedent. Even so, he still insisted on smoking his pipe in the bed scenes "for the masculinity"). The front room of the flat and also the bedroom were used frequently throughout the show episodes, although Braben would also transplant the duo into various external situations, such as a health-food shop or a bank. Many references were made to Ernie's meanness with money and drink.


          Another conceit of the shows during the 'Braben era' was Wise's utterly confident presentation of amateurishly inept plays. This allowed for another kind of sketch: the staged 'historical drama', which usually parodied genuine historical television plays or films (such as Stalag 54, Antony and Cleopatra, or Napoleon and Josephine). Wise's character would write a play, complete with cheap props and appallingly clumsy writing ("the play what I wrote" became a catchphrase), which would then be acted out by Morecambe, Wise and the show's guest star. Guests who participated included many big names of the 1970s and 80s, such as Flora Robson, Penelope Keith, Laurence Olivier, John Mills, Vanessa Redgrave, Eric Porter, Peter Cushing and Frank Finlay - as well as Glenda Jackson (as Cleopatra: "All men are fools. And what makes them so is having beauty like what I have got..."). Jackson had not previously been known as a comedienne and this appearance led to her Oscar winning role in A Touch of Class. Morecambe and Wise would often pretend not to have heard of their guest, or would appear to confuse them with someone else (former UK Prime Minister Harold Wilson returned the favour, when appearing as a guest at the duo's 'flat', by referring to Morecambe as 'Mor-e-cam-by'). Also noteworthy was the occasion when the respected BBC newsreader Angela Rippon was induced to show her shapely legs in a dance-number (she had trained as a ballet dancer before she became a journalist and TV presenter), and when Richard Greene of Robin Hood fame played a lost aviator called 'Miles Behind'. Braben later said that a large amount of the duo's humour was based on irreverence. A running gag in a number of shows was a short sequence showing a well-known artist in closeup saying "I appeared in an Ernie Wise play, and look what happened to me!". The camera would then pull back and show the artist doing some low-status job such as selling newspapers, streetwalking, driving a bus, or some other ill-paid employment. However, celebrities felt they had received the highest accolade in showbusiness by being invited to appear in "an Ernest Wide play" as Ernie once mispronounced it during a show's introduction involving 'Vanilla' (Vanessa) Redgrave.


          As a carry-over from their music hall days, Morecambe and Wise sang and danced at the end of each show (poignantly, this tradition was abandoned when Eric's heart condition prevented him dancing: the comic solution was to present him walking across the stage with coat and bag, ostensibly to 'wait for his bus', while Ernie danced by himself). Their peculiar skipping dance was an improvised form of the Groucho Marx walk that involved putting alternate hands behind the head. Their signature tune was Bring Me Sunshine. They either sang this at the end of each show or it was used as a theme tune during the credits (although in some of their earlier shows they used other songs as well, notably "Following You Around", "Positive Thinking" and "Don't You Agree"). A standard gag at the end of each show was for a large lady (Janet Webb) to appear behind the pair, walk to the front of the stage and push them out of her way. She would then recite: "Id like to thank you for watching me and my little show here tonight. If youve enjoyed it then its all been worthwhile. So until we meet again, goodnight, and I love you all!" Webb was never announced and never appeared in their shows in any other context. Another running gag involved an old colleague from their music hall days, harmonica player Arthur Tolcher. Arthur would keep appearing on the stage in evening wear and would play a few bars of his mouth organ only to be told "Not now,Arthur!"


          During a theatrical tribute to the duo, The Play What I Wrote, many members of the audience wept when their "Bring me Sunshine" theme tune was played. This indicates the popularity and special place Morecambe and Wise hold in the hearts of many British people. In June 2007, the BBC released a DVD of surviving material from their first series in 1968, and the complete second series from 1969.


          
            	The Morecambe & Wise Show (1968)


            	The Morecambe & Wise Show (1978)

          


          


          Christmas Specials


          With the exception of 1974, the show had end-of-year Christmas specials, which became such an institution during the 1970s that few British families would dream of missing them. Braben would comment that people judged the quality of their Christmas experience on the quality of the Morecambe and Wise Christmas Special. From 1969 until 1980, 1974 apart, the shows were always on Christmas Day. The 1977 Christmas Show attracted 28 million viewers, around half of the total UK population. It was a record for a single light entertainment broadcast in Britain, and one which still stands.


          


          Famous Sketches


          


          Singin' In The Rain


          One of the famous Morecambe and Wise routines was their recreation of the scene from the film. " Singin' in the Rain", where Gene Kelly dances in the rain, and sings the song " Singin' in the Rain". This recreation featured Ernie exactly copying Gene Kelly's dance routine, on a set which exactly copied the set used in the movie, and Eric performed the role of the policeman. The difference from the original was that in the Morecambe and Wise version, there is no water, except for some downpours onto Eric's head (through a drain, or dumped out of a window, etc.). This lack of water was initially because of practical considerations (the floor of the studio had many electrical cables on it, and such quantities of water would be dangerous)  but Morecambe and Wise found a way to turn the lack of water into a comic asset.


          


          The Stripper


          As remembered as the above is The Stripper routine where Eric and Ernie are seen listening to the radio at breakfast time. David Rose's tune The Stripper comes on and the duo perform a dance using various kitchen utensils and food items, including Ernie catching slices of toast as they popped out of the toaster, and finally opening the fridge door to be bathed in light, as if on stage, while they pull out strings of sausages which they whirl around to the music. The sketch demonstrates their brilliant dancing and timing and Eddie Braben's wonderful comic invention.


          In December 2007, viewers of UKTV Gold voted the sketch the best moment of Morecambe and Wise's shows .


          


          Tribute To Flanagan & Allen


          Eric and Ernie often cited the earlier comedy team Flanagan and Allen as influences on their own work; although Morecambe and Wise never imitated or copied Flanagan and Allen, they did sometimes work explicit references to the earlier team into their own cross-talk routines and sketches. In the mid-1970s, Eric and Ernie recorded a tribute album, Morecambe and Wise Sing Flanagan and Allen (Phillips 6382 095), in which they performed some of the earlier team's more popular songs in their own style, without attempting to imitate the originals. Fans of either comedy team may be slightly disappointed by this album, since all of the selections are performed absolutely straight, with no comedy except for a brief amount of banter after one of the songs.


          


          Grieg's Piano Concerto


          Classic sketches from such shows revolved around the guest stars, such as Andr Previn (referred to as "Andrew Preview or Privet") in 1971. This sketch showed Eric attempting to play Edvard Grieg's Piano Concerto, and after much comic business between Eric, Previn and the orchestra ("Is this the band?"), Eric reduces Previn to exasperation because he is playing it in a jerky, out-of-tempo manner. Eventually Previn tells Eric he is playing all the wrong notes, to which Eric responds by seizing Previn by the jacket lapels and menacingly saying to him the classic line "I'm playing all the right notes... but not necessarily in the right order." This line is still used today by musicians and choir members when humourously responding to critical conductors. (Andr Previn reminisced later that he was conducting a concert in Britain and the Grieg concerto started but had to be stopped because the audience was giggling. He said he knew what they were thinking about and had to give them several minutes to calm down.)


          


          Catchphrases & Visual Gags


          Some of the duo's catchphrases include:


          
            	"What do you think of it so far?" (said by Morecambe, who would use a propsuch as a statue or stuffed toyto answer: "Rubbish!") Morecambe said later that whenever he was in the directors' box when Luton Town were playing away, and Luton were behind at half-time, the home fans would shout 'What do you think of it so far?'


            	"More tea, Ern?" (a pun on "tea urn", a vessel for serving hot drinks used in workplaces)


            	"[He's got] short,fat,hairy legs" (said by Morecambe of Wise)


            	"You can't see the join!" (said by Morecambe of Wise's alleged wig)


            	"The play what I wrote" (said by Wise of his literary works)


            	"Arsenal!" (said by Morecambe), dating from a Mastermind sketch in which Morecambe is an incompetent 'Mr Memory' unable to remember anything without unsubtle prompting from Wise. It developed into a running gag, so that whenever Wise coughed, Morecambe would shout 'Arsenal!'


            	"He's not wrong, you know!" (said by Morecambe)


            	"Wahey!" (said by Morecambe after what he considers is a particularly good joke)


            	"He's still got it, you know" (said by Morecambe, referring to himself, after what he considers a particularly good joke)


            	"There's no answer to that!" (said by Morecambe after anything which could be construed as innuendo; he also said "Pardon?" in a similar way)


            	Making fun of the singer and entertainer Des O'Connor in various disparaging ways, e.g. "If you want me to be a goner, buy me a record by Des O'Connor"


            	"That's easy for you to say!" (Morecambe) if anyone fluffed their line.


            	Morecambe deliberately getting guest stars' names wrong, e.g. Andre Previn = Andrew Preview, Elton John = Elephant John


            	"Just watch it, that's all!" (said by Morecambe when grabbing Wise by the lapels)


            	"You said that without moving your lips" (said by Morecambe if someone said a line whilst he was looking at somebody else).


            	Eric to Ernie: "I see your fan's in!"


            	Eric: "Look at me when I'm talking to you!"

          


          Additionally, there were many repeated visual gags:


          
            	Morecambe dressed in an overcoat and cloth cap and carrying a shopping bag, walking across the back of the stage as Wise sings the duo's theme song, "Bring Me Sunshine"


            	Morecambe affectionately slapping the top of Wise's shoulders and then cheeks with both hands


            	Wise's hair supposedly being a wig (also the catchphase said by Morecambe: "You can't see the join")


            	Morecambe deliberately making his glasses wonky and/or upside down


            	Morecambe pretending to bully people, usually the star guest, by grabbing them by the collar and pulling them to his face


            	Morecambe reading The Beano, eating crisps, smoking a pipe etc


            	Wise appearing on stage and Morecambe joining him from behind the stage curtain but being unable to find the opening and then trying to fight his way out


            	The duo's dance at the end of each show, which would see them exiting the stage by skipping and putting alternate hands behind their heads and backs


            	Fake title sequences for Wise's plays which satirised current events or popular personalities of the time


            	Visual jokes about Luton Town F.C., a football club of which Morecambe was a director.


            	Eric's prop - be it a mop, cuffs, a cane or trousers - getting progressively longer during dance sequences. Often, it got so long it became ridiculous (more laughs!), such as when his cane had reached such a length, he knocked Glenda Jackson from the stage.


            	Eric would throw a pretend ball in the air and catch it in a real paper bag, watching the invisible ball during its supposed flight and making a sound as though the ball had landed in the bag.


            	Eric putting a paper cup over his mouth and nose and performing a brief impersonation of Jimmy Durante; 'Sitting at my pianna the udder day ...'


            	Eric noticing the camera and putting on a cheesy grin


            	Eric standing in front of stage curtains and pretending an arm comes out from behind the curtain and seizes him by the neck

          


          


          Famous Guest Stars


          


          Guest Stars & Personalities


          
            	Michael Aspel, Richard Baker, Peter Barkworth, Shirley Bassey, Frank Bough, Peter Bowles, Patricia Brake, Bernard Bresslaw, Richard Briers, Richard Caldicot, Ian Carmichael, Roy Castle, Diane Cilento, Margaret Courtenay, Harry Corbett, Gemma Craven, Peter Cushing, Allan Cuthbertson, Suzanne Danielle, Anna Dawson, Robin Day, Judi Dench, David Dimbleby, Diana Dors, Michele Dotrice, Robert Dougall, Clive Dunn, Paul Eddington, Dick Emery, Trevor Eve, Fenella Fielding, Frank Finlay, Bruce Forsyth, Grazina Frame, William Franklyn, David Frost, Jill Gascoigne, Hannah Gordon, Anita Graham, Hughie Green, Richard Greene, Derek Griffiths, Alec Guinness, Deryck Guyler, Susan Hampshire, Robert Hardy, Anita Harris, George Harrison, Nigel Hawthorne, Denis Healey, Glenda Jackson, Gordon Jackson, Derek Jacobi, Philip Jenkinson, Diane Keen, Felicity Kendal, Ludovic Kennedy, Penelope Keith, Burt Kwouk, Bonnie Langford, John Laurie, Ian Lavender, John Lennon, Rula Lenska, Valerie Leon, Jenny Linden, Arthur Lowe, Joanna Lumley, Fulton Mackay, Magnus Magnusson, Francis Matthews, Paul McCartney, Yehudi Menuhin, Penny Meredith, John le Mesurier, Valerie Minifie, Keith Michell, John Mills, Juliet Mills, Royce Mills, Patrick Moore, Patrick Mower, Barbara Murray, Nanette Newman, Barry Norman, Rudolf Nureyev, Des O'Connor, Ian Ogilvy, Sir Laurence Olivier, Kate O'Mara, Hugh Paddick, Michael Parkinson, Eric Porter, Andre Previn, David Prowse, Michael Redgrave, Vanessa Redgrave, Angharad Rees, Cliff Richard, Ralph Richardson, Arnold Ridley, Diana Rigg, Angela Rippon, Flora Robson, Leonard Rossiter, Leonard Sachs, Anthony Sharp, Isla St Clair, Donald Sinden, Wayne Sleep, Ringo Starr, John Thaw, Percy Thrower, Jackie Trent, Frankie Vaughan, Peter Vaughan, Richard Vernon, April Walker, Michael Ward, Eddie Waring, Dennis Waterman, Dilys Watling, Colin Welland, June Whitfield, Richard Whitmore, Barbie Wilde, Harold Wilson, Terry Wogan, Edward Woodward, Susannah York, Jimmy Young, Robert Young, Lena Zavaroni

          


          


          Musical Guests


          
            	The Beatles, The Small Faces, The Hollies, Tom Jones, Lulu, Elton John, Shirley Bassey, Cliff Richard and The Pattersons. Most of the singers also took part in sketches  (for instance, The Beatles acted in a comic version sketch of " Pyramus and Thisbe", as performed within the Shakespearean play " A Midsummer's Night Dream").
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          Morecambe Bay is a large bay in northwest England, nearly due east of the Isle of Man and just to the south of the Lake District National Park. It is the largest expanse of intertidal mudflats and sand in the United Kingdom, covering a total area of 310 km.


          The rivers Leven, Kent, Keer, Lune and Wyre drain into the Bay, with their various estuaries making a number of peninsulas within the bay, such as Humphrey Head.


          Much of the land around the bay is reclaimed, forming saltmarshes used in agriculture. Morecambe Bay is also an important wildlife site, with abundant bird life and varied marine habitats, and there is a bird observatory at Walney Island.


          

          The bay is also notorious for its quicksand and fast moving tides (it is said that the tide can come in "as fast as a horse can run"). It is particularly infamous due to the 'Morecambe Bay Disaster' in which 23 Chinese illegal immigrant cockle pickers drowned due to the tide.


          There have been royally appointed local guides (holding the post of Queen's Guide to the Sands) for crossing the bay for centuries. This difficulty of crossing the bay added to the isolation of the land to its north which, due to the presence of the mountains of the Lake District, could only be reached by crossing these sands or by ferry, until the Furness Railway was built in 1857. This skirts the edge of the bay, crossing the various estuaries. The London-Glasgow railway also briefly runs alongside the bay - interestingly, the only place where the West Coast Main Line actually runs alongside the coast.


          Morecambe Bay was featured on the television programme Seven Natural Wonders as one of the wonders of the North.


          


          Settlement on the Bay


          Some 319,100 people live along the coastline of Morecambe Bay, with many of these people residing in the towns listed in the table below. The largest town by far on the bay is Barrow-in-Furness located to the north-west of it, whilst the town which adopted its name from the bay (Morecambe was previously called Poulton-le-Sands) has a population of around half of Barrow's. Morecambe relied on the bay for many years, as a popular seaside holiday destination, whilst Barrow still relies on the seas for a large percentage of its economy - Ship and Submarine building.


          
            
              	Town

              	County

              	Population
            


            
              	Barrow-in-Furness

              	Cumbria

              	59,256
            


            
              	Morecambe

              	Lancashire

              	45,000
            


            
              	Fleetwood

              	Lancashire

              	26,840
            


            
              	Ulverston

              	Cumbria

              	11,210
            


            
              	Heysham

              	Lancashire

              	6,500
            


            
              	Grange-Over-Sands

              	Cumbria

              	4,000
            

          


          


          Bridge proposal


          
            [image: Abandoned car in Morecambe Bay, 400 metres from the shore.]

            
              Abandoned car in Morecambe Bay, 400 metres from the shore.
            

          


          Discussions as to whether to build a road bridge over the bay have been ongoing for decades, particularly in the more isolated north of the bay. The most recent suggestion was of a "green bridge", flanked by wind turbines and using tidal power to mitigate the environmental damage of its construction . The bridge would be twelve miles long and stretch from Heysham to Barrow-in-Furness, at the bay's mouth. Feasibility studies are ongoing, though over two years since this version of the bridge was proposed, little progress has been made. In the 2005 UK General Election, Timothy Bell polled just 1.1% of the votes in the Barrow and Furness constituency for the Build Duddon and Morecambe Bay Bridges Party. For more recent information about the Morecambe Bay Bridge plans see here.


          In 1974 natural gas was discovered offshore, and development of the Morecambe Bay gas field began several years later. A lease has been granted for developing two wind turbine sites in the bay, one at Walney Island and the other at Cleveleys. Together these will have around 50 turbines.


          


          Disasters


          The bay has rich cockle beds, which have been fished by locals for generations. On the night of 5 February 2004, at least 21 Chinese immigrant cockle pickers drowned after being cut off by the tides. This tragedy led some commentators to suggest that the cockle beds should be closed until improved safety measures could be introduced.


          In 2006, a helicopter crash in Morecambe Bay killed passengers and crew traveling to a nearby off-shore gas platform.
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            	"Drumstick Tree" and variants thereof redirect here. This name is also used for the Golden Shower Tree (Cassia fistulosa L.).
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Brassicales

                  


                  
                    	Family:

                    	Moringaceae

                  


                  
                    	Genus:

                    	Moringa

                  


                  
                    	Species:

                    	M. oleifera

                  

                

              
            


            
              	Binomial name
            


            
              	Moringa oleifera

            

          


          Moringa oleifera, commonly referred to simply as Moringa (Tamil murungai, முருங்கை), is the most widely cultivated variety of the genus Moringa. It is of the family Moringaceae. It is an exceptionally nutritious vegetable tree with a variety of potential uses. The tree itself is rather slender with drooping branches that grows to approximately 10 m in height; however, it normally is cut back annually to one meter or less, and allowed to regrow, so that pods and leaves remain within arm's reach.


          The Moringa tree grows mainly in semi-arid tropical and subtropical areas, corresponding in the United States to USDA hardiness zones 9 and 10. While it grows best in dry sandy soil, it tolerates poor soil, including coastal areas. It is a fast-growing, drought-resistant tree that is native to the southern foothills of the Himalayas, and possibly Africa and the Middle East. Today it is widely cultivated in Africa, Central and South America, Sri Lanka, India, Mexico, Malaysia and the Philippines. Considered one of the worlds most useful trees, as almost every part of the Moringa tree can be used for food, or has some other beneficial property. In the tropics it is used as foliage for livestock.


          The immature green pods, called drumsticks are probably the most valued and widely used part of the tree. They are commonly consumed in India, and are generally prepared in a similar fashion to green beans and have a slight asparagus taste. The seeds are sometimes removed from more mature pods and eaten like peas or roasted like nuts. The flowers are edible when cooked, and are said to taste like mushrooms. The roots are shredded and used as a condiment in the same way as horseradish, however it contains the alkaloid spirochin, a potentially fatal nerve paralyzing agent, so such practices should be strongly discouraged.
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              Leaf in Kolkata, West Bengal, India.
            

          


          The leaves are highly nutritious, being a significant source of beta-carotene, Vitamin C, protein, iron and potassium. The leaves are cooked and used like spinach. In addition to being used fresh as a substitute for spinach, its leaves are commonly dried and crushed into a powder, and used in soups and sauces. Murungakai as it is locally known in Tamil Nadu and Kerala is used in Siddha medicine. Its leaves are full of medicinal properties. The tree is a good source for calcium and phosphorus. In Siddha medicine, the drumstick seeds are used as a sexual virility drug for treating erectile dysfunction in men and also in women for prolonging sexual activity.
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          The Moringa seeds yield 3840% edible oil (called ben oil, from the high concentration of behenic acid contained in the oil) that can be used in cooking, cosmetics, and lubrication. The refined oil is clear, odorless, and resists rancidity at least as well as any other botanical oil. The seed cake remaining after oil extraction may be used as a fertilizer or as a flocculent to purify water.


          The bark, sap, roots, leaves, seeds, oil and flowers are used in traditional medicine in several countries. In Jamaica, the sap is used for a blue dye.


          The flowers are also cooked and relished as a delicacy in West Bengal and Bangladesh, especially during early spring. There it is called sojne ful and is usually cooked with green peas and potato.


          Cultivation


          In India, the plant is propagated by planting limb cuttings 12 m long, from June to August, preferably. The plant starts bearing pods 68 months after planting but regular bearing commenced after the second year. The tree bears for several years. It does not tolerate freezes or frost. It can also be propagated by seed. As with all plants, optimum cultivation depends on producing the right environment for the plant to thrive. Moringa is a sun and heat loving plant. As a seedling, however, you must monitor the environment in the beginning until the tree is established. Seeds can be germinated year round.


          Culinary uses
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          The fruit of the tree is quite popular as a vegetable in Asia and Africa. The fruit is a long, thin pod, resembling a drum stick. The fruit itself is called drumstick in India and elsewhere. Moringa leaves are also eaten as a leaf vegetable, particularly in the Philippines and Africa.


          


          India


          The moringa pod is known as drumstick or saragwa or saragwe in India. In South India, it is used to prepare a variety of sambar and is also fried. It is also preserved by canning and exported worldwide. In other parts of India, especially West Bengal and also in a neighboring country like Bangladesh it is enjoyed very much. It can be made into varieties of curry by mixing with coconut, poppy seeds and mustard. It can just be boiled, until the drumsticks are semi-soft and consumed directly without any extra processing or cooking. It is used in curries, sambars, kormas, and dals, although it is also used to add flavor to cutlets, etc.


          Tender drumstick leaves, finely chopped, make an excellent garnish for any vegetable dishes, dals, sambars, salads, etc. One can use the same in place of or with coriander, as these leaves have high medicinal value. If the pulp has to be scraped out after cooking the sticks, then keep the pieces as long as 4-5 inches long. Also do not scrape the skin before boiling. This will help to hold and scrape them more easily and with less mess. For drumstick sambar follow recipe for traditional sambar, adding boiled drumstick fingers, along with onions in the oil, while stir frying.


          Scraped drumstick pulp can be made into drumstick bhurtha, more or less like the baingan bhurtha after the pulp has been obtained. It is a wonderfully unusual and tasty dish. The recipe is identical to that of baingan bhurtha.


          Drumstick dal, is also a very tasty version of the traditional ' toor dal'. Add some of the pulp to the boiled dal, and hand beat it along with the dal before seasoning. This will give an unusual, novel flavor to this dal. In another variation you may add pieces of boiled drumstick including the water in which it was boiled, to the traditional toor dal while it is simmering. The pieces are delightful to chew on with the dal & rice. In addition to being known as Drumstick Dal, the South Indian version which is a spiced lentil soup is more popular by the name - sambar or sambhar. Sambar is usually cooked with toor dal, drumsticks and other locally grown vegetables. The spices used typically in this stew are turmeric, chili powder and cumin among others. It is eaten with rice just like the Drumstick dal.


          


          Philippines


          In the Philippines, the leaves are widely eaten. Bunches of leaves are available in many markets, priced below many other leaf vegetables. The leaves are most often added to a broth to make a simple, and highly nutritious soup. The leaves are also sometimes used as a characteristic ingredient in tinolaa traditional chicken dish, composed of chicken in a broth, moringa leaves, and either green papaya or another secondary vegetable.


          The leaves are now used in making "polvoron" candy, as bio-fuel and morinaga oil.


          On September 14, 2007, Senator Loren Legarda campaigned for the popularization of moringa. She asked the government to make moringa among its priority crops for propagation. The Bureau of Plant Industry, in its report, stated that, weight per weight, moringa leaves have the calcium equivalent of 4 glasses of milk, the vitamin C content of 7 oranges, potassium of 3 bananas, 3 times the iron of spinach, 4 times the amount of vitamin A in carrots, and 2 times the protein in milk. Moringa also helps to purify water, a cheaper alternative to mechanical filtration.
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          Other uses


          The tree's bark, roots, fruit, flowers, leaves, seeds and gum are also used medicinally in India. Uses include as an antiseptic and in treating rheumatism, venomous bites and other conditions. The moringa seed pod is also used to cleanse water (e.g. desalination of ocean salt water).


          Names


          Other names for the Moringa in English include:


          
            	Drumstick tree, from the appearance of the long, slender, triangular seed pods.


            	Horseradish tree, from the taste of the leaves, which can serve as a rough substitute for horseradish.


            	Ben oil tree, from the oil derived from the seeds

          


          The Chinese name of the Moringa (辣木), pronounced "la mu" in Putonghua and "lat mok" in Cantonese, means "spicy (hot) wood", and is reminiscent of the English name "horseradish tree".


          In some Indian languages, the name is phonetically somewhat similar to "moringa", while in others it is quite different:


          
            	In Thai language it is called "ma rum มะรุม".


            	In Assamese it is called Sojina.


            	In Hindi it is called Surajana.


            	In Tamil it is called Murungakka in singular form, the plural form being Murungakkai.


            	In Hindi it is called sahjan.


            	In Marathi is it called Shevga.


            	In Kannada it is known as Nuggaeekayee.


            	In Tulu it is known as Noorggaee.


            	In Telugu it is called Mulakkaya.


            	In Gujarati is it called Saragvo.


            	In Oriya it is called Sajana or Sujuna.


            	In Bengali it is called Sojne danta.


            	In Kerala state its known as Muringa Tree and the fruit called Muringakka in Malayalam.


            	In Nepali it is known as Sajiwan or Swejan.


            	In Guyana it is called Saijan

          


          The Tagalog name, in the Philippines - Malunggay - is also phonetically similar to "moringa". In Ilocano, another Filipino language, its called Marungay. It is called "Kamunggay" in Bisaya.


          In Haiti, the moringa is called the benzolive (or benzolivier).


          In Nicaragua the plant is referred to as Marango.


          In Indonesian, the moringa is called kelor (kalor in Malay). In Javanese, it is called limaran.


          The MMPND entry for Moringa gives names in many other languages.


          


          Popular beliefs


          There are several popular beliefs associated with the tree and the fruit in southern India.


          
            	The fruit is said to increase sexual libido in men. This belief is so common in the state of Tamil Nadu that there have been passive references to this in its legislative assembly.


            	The tree is said to host ghosts during the night. This combined with the fact that the tree attracts a host of insects make it unattractive for people to grow it in their backyards.

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Moringa_oleifera"
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          Mormon is a term used to describe the adherents, practitioners, followers or constituents of Mormonism. The term most often refers to a member of the The Church of Jesus Christ of Latter-day Saints (LDS Church), which is commonly called the Mormon Church. The LDS Church believes that "Mormon" should properly be applied only to its members. However, the term is often used more broadly to describe any individual or group that believes in the Book of Mormon, including other Latter Day Saint groups. According to the Book of Mormon, Mormon is the name of the prophet who compiled the book of scripture known as the Book of Mormon.


          


          Origin of the term


          The term "Mormon" has its origins in the Book of Mormon, which is believed by Latter Day Saints to be a historical and religious record translated by Joseph Smith, Jr. into English by divine inspiration from golden plates that he received from the Angel Moroni. The book relates a history of three civilizations in the Americas from approximately 2700 B.C. until about 420 A.D., written by their prophets and followers of Jesus Christ. Mormons believe that the Book of Mormon is another scriptural witness of Jesus Christ that is comparable to the Bible, which they also believe to be the word of God. The book gets its name from Mormon, the prophet said to have abridged the record during the 4th century.


          According to the Oxford English Dictionary, one of the earliest published usages of the term "Mormon" to describe believers in the Book of Mormon was in 1833 by the Louisville ( Kentucky) Daily Herald in an article, "The Mormons and the Anti-Mormons".


          


          Popular usage


          The term "Mormon" is most often used to refer to members of The Church of Jesus Christ of Latter-day Saints (LDS Church). The LDS Church holds that it is incorrect to apply "Mormon" to other groups or their members. The AP Stylebook agrees, specifying that the term "Mormon" is not properly applied to other Latter Day Saint groups founded after the death of Joseph Smith, Jr.


          Nevertheless, the term is also often used to refer to fundamentalist groups who continue to practice plural marriage, a practice that the LDS Church officially abandoned in 1890. These groups, while numerically much smaller than the LDS Church, continue to use the term "Mormon" and claim to represent "true Mormonism" as taught and practiced by Joseph Smith and Brigham Young.


          The term "Mormon" is generally disfavored by other denominations of the Latter Day Saint movement, such as the Community of Christ, which have distinct histories from that of the LDS Church since Smith's death in 1844.


          The terms "Mormon" and "Mormonite" were first used in the 1830s as pejoratives to describe those who followed Joseph Smith and believed in the divine origin of the Book of Mormon.


          [bookmark: .22Mormon_Church.22]


          "Mormon Church"


          The official name of the Salt Lake City, Utah-based church is The Church of Jesus Christ of Latter-day Saints. While the term "Mormon Church" has long been attached to the church as a nickname, it is an unauthorized title, and its use is not encouraged by the church, although the use of "Mormon" in other contexts is not generally considered offensive and is commonly used by the church's members. LDS leaders have encouraged members to use the church's full name to emphasize the church's focus on Jesus Christ.


          


          Scholarly usage


          Some scholars, such as J. Gordon Melton, in his Encyclopedia of American Religion, subdivide the Mormons into Utah Mormons and Missouri Mormons. In this scheme, the Utah Mormon group includes all the organizations descending from those Mormons who followed Brigham Young to what is now Utah. The Church of Jesus Christ of Latter-day Saints is by far the largest of these groups, and the only group to initially reside in Utah. The Missouri Mormons include those who chose not to travel to Utah, and the organizations formed from them  the Community of Christ, Church of Christ (Temple Lot), Remnant Church of Jesus Christ of Latter Day Saints, and others.


          The terms "Utah Mormon" and "Missouri Mormon" are problematic because the majority of each of these branches' members no longer live in either of these U.S. states. Although a majority of Utahns are members of The Church of Jesus Christ of Latter-day Saints, the LDS Church has a worldwide membership with the majority of its members outside the United States. Nor are most "Missouri Mormons" based in Missouri. Notable exceptions include the Pennsylvania-based Church of Jesus Christ, which considers Sidney Rigdon to be Joseph Smith's rightful successor, and the Wisconsin-based Church of Jesus Christ of Latter Day Saints (Strangite), which considers James J. Strang to be Smith's rightful successor.


          Addressing some of the limitations of the Utah/Missouri designations, some historians have now coined the terms Rocky Mountain Saints and Prairie Saints to rename the "Utah" and "Missouri" branches of the movement. These new terms have begun to gain a following among historians today, but similar to the above mentioned titles, they are not of common usage among the majority of those who call themselves Mormons.


          


          Meaning of the word


          The May 15, 1843 issue of the Mormon periodical Times and Seasons contains an article purportedly written by Joseph Smith, Jr. where he extols the following meaning of the word "Mormon" (T&S 13:194):


          
            It has been stated that this word [mormon] was derived from the Greek word "mormo." This is not the case. There was no Greek or Latin upon the plates from which I, through the grace of God, translated the Book of Mormon.... [The] Bible in its widest sense, means good; for the Savior says according to the gospel of John, "I am the good shepherd;" and it will not be beyond the common use of terms, to say that good is among the most important in use, and though known by various names in different languages, still its meaning is the same, and is ever in opposition to "bad." We say from the Saxon, "good"; the Dane, "god"; the Goth, "goda"; the German, "gut"; the Dutch, "goed"; the Latin, "bonus"; the Greek, "kalos"; the Hebrew, "tob"; and the Egyptian, "mon." Hence, with the addition of "more," or the contraction, "mor," we have the word "mor-mon"; which means, literally, "more good."

          


          B. H. Roberts removed the quote from the History of the Church, claiming to have found evidence that W. W. Phelps wrote that paragraph and that it was "based on inaccurate premises and was offensively pedantic." LDS Church Apostle Gordon B. Hinckley noted that the "more good" translation is incorrect but added that "Mormon means 'more good'" is a positive motto for members of the LDS Church.


          


          Meaning in the Book of Mormon


          According to the Book of Mormon, a man named Mormon compiled nearly 1000 years of writings as well as chronicled events during his lifetime. The text of the Book of Mormon consists of this compilation and his own writings with some additional writings. For his work, the book is named after him.


          The first usage of the name 'Mormon' in the actual text of the Book of Mormon is as a place name in Mosiah 18:4.


          
            And it came to pass that as many as did believe him did go forth to a place which was called Mormon, having received its name from the king, being in the borders of the land having been infested, by times or at seasons, by wild beasts.

          


          


          Confusion with other religious groups


          Despite some misconceptions over similar nicknames and stereotypes, Mormons are not in any way associated with the Quakers (members of the Religious Society of Friends), Mennonites, Amish, or Jehovah's Witnesses. Mormonism originated separately from these groups, and is distinct in culture, practice, theology, and worship.


          


          Trademark


          In some countries, Mormon and some phrases including the term are registered trademarks owned by Intellectual Reserve, Inc. In the United States, the LDS Church has applied for a trademark on "Mormon" as applied to religious services; however, the United States Patent and Trademark Office rejected the application, stating that the term "Mormon" was too generic, and is popularly understood as referring to a particular kind of church, similar to "Presbyterian" or "Methodist", rather than a service mark. The application is on appeal as of mid-2007.
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                Al-Mamlaka al-Maghribiyya
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                    	Coat of arms
                  

                

              
            


            
              	Motto:"Allāh, al Waţan, al Malik"( transliteration)

              "God, Nation, King"
            


            
              	Anthem:" Hymne Chrifien"
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                  The striped area on the map shows Western Sahara, most of which is de facto administered by Morocco as its " Southern Provinces". Its sovereignty, however, is currently in dispute.
                

              
            


            
              	Capital

              	Rabat

            


            
              	Largest city

              	Casablanca
            


            
              	Official languages

              	Arabic, others commonly used unofficially.
            


            
              	Demonym

              	Moroccan
            


            
              	Government

              	Constitutional monarchy
            


            
              	-

              	King

              	Mohammed VI
            


            
              	-

              	Prime Minister

              	Abbas El Fassi
            


            
              	Unification

              	1554
            


            
              	-

              	Unified by Saadi dynasty

              	1554
            


            
              	-

              	Alaouite dynasty (present)

              	1666
            


            
              	-

              	Independence from France

              	March 2, 1956
            


            
              	-

              	Independence from Spain

              	April 7, 1956
            


            
              	Area
            


            
              	-

              	Total

              	446,550*km( 57th)

              172,414 sqmi
            


            
              	-

              	Water(%)

              	250km
            


            
              	Population
            


            
              	-

              	2007estimate

              	33,757,175( 37th)
            


            
              	-

              	Density

              	70/km( 122nd)

              181/sqmi
            


            
              	GDP( PPP)

              	2006estimate
            


            
              	-

              	Total

              	$152.5 billion( 54th)
            


            
              	-

              	Per capita

              	$4,600( 109th)
            


            
              	HDI(2007)

              	▲ 0.646(medium)( 126th)
            


            
              	Currency

              	Moroccan dirham ( MAD)
            


            
              	Time zone

              	WET ( UTC+0)
            


            
              	-

              	Summer( DST)

              	WEST( UTC+1)
            


            
              	Internet TLD

              	.ma
            


            
              	Calling code

              	+212
            


            
              	*All data excludes Western Sahara, much of which is under Moroccan de facto administrative control.
            


            
              	1

              	French is widely used in the government in official texts, and in the business community, though neither instance is 'official.' Moroccan Arabic, an Arabic vernacular is the most common native language. Amazigh or Berber languages are also widely spoken.
            

          


          Morocco (Arabic: المغرب "al-Maghrib"), officially the Kingdom of Morocco (Arabic: المملكة المغربية), is a country in North Africa with a population of 33,757,175. It has a coast on the Atlantic Ocean that reaches past the Strait of Gibraltar into the Mediterranean Sea. Morocco has international borders with Algeria to the east, Spain to the north (a water border through the Strait and land borders with two small Spanish autonomous cities, Ceuta and Melilla), and Mauritania to the south.


          Morocco is the only African country that is not currently a member of the African Union. However, it is a member of the Arab League at present, Arab Maghreb Union, the Francophonie, Organization of the Islamic Conference, Mediterranean Dialogue group, and Group of 77, and is a major non-NATO ally of the United States.


          


          Name


          The full Arabic name Al-Mamlaka al-Maghribiya translates to "The Western Kingdom." Al-Maghrib (meaning "The West") is commonly used. For historical references, medieval Arab historians and geographers used to refer to Morocco as Al-Maghrib al Aqş ("The Farthest West"), disambiguating it from neighboring historical regions called al-Maghrib al Awsat ("The Middle West", Algeria) and al-Maghrib al Adna ("The Nearest West", Tunisia).


          The Latinized name "Morocco" originates from medieval Latin "Morroch," which referred to the name of the former Almoravid and Almohad capital, Marrakech. The Persians straightforwardly call it "Marrakech" while the Turks call it "Fas" which comes from the ancient Idrisid and Marinid capital, Fs.


          The word "Marrakech" is presumably derived from the Berber word Mur-Akush meaning Land of God.


          


          History


          


          Berber Morocco


          The area of present-day Morocco has been inhabited since Neolithic times (at least since 8000 BC, as attested by signs of the Capsian culture), a period when the Maghreb was less arid than it is today. Many theorists believe the Amazigh people, commonly referred to as Berbers or by their regional ethnic identity (e.g. Chleuh), probably arrived at roughly the same time as the inception of agriculture in the region. In the classical period, Morocco was known as Mauretania, although this should not be confused with the modern country of Mauritania.


          


          Roman and pre-Roman Morocco


          
            [image: A Roman mosaic in Volubilis.]

            
              A Roman mosaic in Volubilis.
            

          


          North Africa and Morocco were slowly drawn into the wider emerging Mediterranean world by Phoenician trading colonies and settlements in the late Classical period. The arrival of Phoenicians heralded a long engagement with the wider Mediterranean, as this strategic region formed part of the Roman Empire, as Mauretania Tingitana. In the fifth century, as the Roman Empire declined, the region fell to the Vandals, Visigoths, and then Byzantine Greeks in rapid succession. During this time, however, the high mountains of most of modern Morocco remained unsubdued, and stayed in the hands of their Berber inhabitants.


          


          Medieval Morocco


          By the seventh century, Islamic expansion was at its greatest. In 670 AD, the first Islamic conquest of the North African coastal plain took place under Uqba ibn Nafi, a general serving under the Umayyads of Damascus. His delegates went to what is now Morocco, which he called "Maghreb al Aqsa" or "The Far West," in the year 683. The delegates supported the assimilation process that took about a century.


          What became modern Morocco in the seventh century, was an area of Berbers influenced by the Arabs, who brought their customs, culture, and Islam, to which most of the Berbers converted, forming states and kingdoms such as the Kingdom of Nekor and Barghawata, sometimes after long-running series of civil wars. Under Idris ibn Abdallah who founded the Idrisid Dynasty, the country soon cut ties and broke away from the control of the distant Abbasid caliphs in Baghdad and the Umayyad rule in Al-Andalus. The Idrisids established Fes as their capital and Morocco became a centre of learning and a major regional power.


          
            [image: High Atlas, Boumalne du Dades.]

            
              High Atlas, Boumalne du Dades.
            

          


          After the reign of the Idrisids, Arab settlers lost political control in the region of Morocco. After adopting Islam, Berber dynasties formed governments and reigned over the country. Morocco would reach its height under these Berber dynasties that replaced the Arab Idrisids after the 11th century. The Almoravids, the Almohads, then the Marinid and finally the Saadi dynasties would see Morocco rule most of Northwest Africa, as well as large sections of Islamic Iberia, or Al-Andalus.


          


          Alaouite Dynasty 16661912
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              The last page of 1786 treaty of friendship. sealed by Mohammed III of Morocco, Thomas Jefferson and John Adams.
            

          


          After the Saadi, the Arab Alaouite Dynasty eventually gained control. Morocco was facing aggression from Spain and the Ottoman Empire that was sweeping westward. The Alaouites succeeded in stabilizing their position, and while the kingdom was smaller than previous ones in the region, it remained quite wealthy. In 1684, they annexed Tangier.


          Morocco was the first nation to recognize the fledgling United States as an independent nation in 1777. In the beginning of the American Revolution, American merchant ships were subject to attack by the Barbary Pirates while sailing the Atlantic Ocean. At this time, American envoys tried to obtain protection from European powers, but to no avail. On 20 December 1777, Morocco's Sultan Mohammed III declared that the American merchant ships would be under the protection of the sultanate and could thus enjoy safe passage.


          The Moroccan-American Treaty of Friendship stands as the U.S.'s oldest non-broken friendship treaty. Signed by John Adams and Thomas Jefferson, it has been in continuous effect since 1786. Following the reorganization of the U.S. federal government upon the 1787 Constitution, President George Washington wrote a now venerated letter to the Sultan Sidi Mohamed strengthening the ties between the two countries. The United States legation (consulate) in Tangier is the first property the American government ever owned abroad. The building now houses the Tangier American Legation Museum.


          


          European influence


          Successful Portuguese efforts to invade and control the Atlantic coast in the fifteenth century did not profoundly affect the Mediterranean heart of Morocco. After the Napoleonic Wars, Egypt and the North African maghreb became increasingly ungovernable from Istanbul, the resort of pirates under local beys, and as Europe industrialized, an increasingly prized potential for colonization. The Maghreb had far greater proven wealth than the unknown rest of Africa and a location of strategic importance affecting the exit from the Mediterranean. For the first time, Morocco became a state of some interest in itself to the European Powers. France showed a strong interest in Morocco as early as 1830. Recognition by the United Kingdom in 1904 of France's sphere of influence in Morocco provoked a German reaction; the crisis of June 1905 was resolved at the Algeciras Conference, Spain in 1906, which formalized France's "special position" and entrusted policing of Morocco to France and Spain jointly. A second Moroccan crisis provoked by Berlin, increased tensions between European powers. The Treaty of Fez (signed on March 30, 1912) made Morocco a protectorate of France. By the same treaty, Spain assumed the role of protecting power over the northern and southern Saharan zones on November 27 that year.


          Many Moroccan soldiers ( Goumieres) served in the French army in both World War I and World War II, and in the Spanish Nationalist Army in the Spanish Civil War and after ( Regulares).


          


          Resistance


          Nationalist political parties, which subsequently arose under the French protectorate, based their arguments for Moroccan independence on such World War II declarations as the Atlantic Charter (a joint U.S.-British statement that set forth, among other things, the right of all people to choose the form of government under which they live). A manifesto of the Istiqlal Party (Independence party in English) in 1944 was one of the earliest public demands for independence. That party subsequently provided most of the leadership for the nationalist movement.


          France's exile of Sultan Mohammed V in 1953 to Madagascar and his replacement by the unpopular Mohammed Ben Aarafa, whose reign was perceived as illegitimate, sparked active opposition to the French protectorate all over the country. The most notable occurred in Oujda where Moroccans attacked French and other European residents in the streets. Operations by the newly created "Jaish al-tahrir" (Liberation Army), were launched on October 1, 1955. Jaish al-tahrir was created by "Comit de Libration du Maghreb Arabe" (Arab Maghreb Liberation Committee) in Cairo, Egypt to constitute a resistance movement against occupation. Its goal was the return of King Mohammed V and the liberation of Algeria and Tunisia as well. France allowed Mohammed V to return in 1955, and the negotiations that led to Moroccan independence began the following year.


          All those events helped increase the degree of solidarity between the people and the newly returned king. For this reason, the revolution that Morocco knew was called "Taourat al-malik wa shaab" (The revolution of the King and the People) and it is celebrated every August 20.


          


          Modern Morocco


          On November 18, 2006, Morocco celebrated the 50th anniversary of its independence. Morocco recovered its political independence from France on March 2, 1956, and on April 7, France officially relinquished its protectorate. Through agreements with Spain in 1956 and 1958, Moroccan control over certain Spanish-ruled areas was restored, though attempts to claim other Spanish colonial possessions through military action were less successful. The internationalized city of Tangier was reintegrated with the signing of the Tangier Protocol on October 29, 1956 (see Tangier Crisis). Hassan II became King of Morocco on March 3, 1961. His early years of rule would be marked by political unrest. The Spanish enclave of Ifni in the south was reintegrated to the country in 1969. Morocco annexed the Western Sahara during the 1970s after demanding its reintegration from Spain since independence, but final resolution on the status of the territory remains unresolved. (See History of Western Sahara.)


          Political reforms in the 1990s resulted in the establishment of a bicameral legislature in 1997. Morocco was granted Major non-NATO ally status by the United States in June 2004 and has signed free trade agreements with the United States and the European Union.


          


          Politics
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              King Mohammed VI with George W. Bush at the Oval Office in April 2002.
            

          


          Morocco is a de jure constitutional monarchy with an elected parliament. The King of Morocco, with vast executive powers, can dissolve government and deploy the military, among other prerogatives. Opposition political parties are legal, and several have been formed in recent years.


          


          Human rights and reforms


          Morocco's history after independence and at the beginning of the reign of Hassan II was marked by a period of political tensions between the monarchy and opposition parties. Those years of tension are labeled by the opposition as the Years of Lead. Politically-motivated persecutions were common, especially when General Oufkir became responsible for home security.


          However, during the last decade of the rule of King Hassan II, especially under the reign of Mohammed VI and with the launch of the Equity and Reconciliation Commission (IER) to investigate abuses committed in the name of the state, Morocco is trying to reconciliate with the victims. Many new laws and codes concerning all aspects of life are being or have been passed, most notable of which was the creation of the Mudawana  a family code which represented the first unique initiative of its kind in the Arab and Muslim world. The code gives women more rights. Other issues such as the abolition of capital punishment and the reform of the Moroccan nationality law are being debated. The Moroccan parliament is due to vote on these issues in spring 2007.


          The 2003 Casablanca bombings and the need to fight the terrorist threat have led the government to pass a controversial anti-terrorism law that cracked down on terror suspects. Moroccan and international organizations continue to criticize the human rights situation in Morocco, mainly the arrests of suspected Islamist extremists during 2004 and 2005 in relation to the 2003 Casablanca bombings, and in Western Sahara.


          In mid-February 2007, a study published by the Centre for Strategic and International Studies called "Arab Reform and Foreign Aid: Lessons from Morocco" concluded that Morocco provides a valuable lesson in political and economic reform, which others in the Arab world can draw on and that the Moroccan model confirms that it is possible to adopt both forms of reform simultaneously.


          


          Regions and prefectures
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              Different versions of maps of Morocco.
            

          


          Morocco is divided into 16 regions, and subdivided into 62 prefectures and provinces.


          As part of a 1997 decentralization/regionalization law passed by the legislature, sixteen new regions were created. These regions are:


          
            
              	
                
                  	Chaouia-Ouardigha


                  	Doukkala-Abda


                  	Fs-Boulemane


                  	Gharb-Chrarda-Bni Hssen


                  	Greater Casablanca


                  	Guelmim-Es Semara


                  	Layoune-Boujdour-Sakia El Hamra*


                  	Marrakech-Tensift-El Haouz

                

              

              	

              	
                
                  	Mekns-Tafilalet


                  	Oriental


                  	Oued Ed-Dahab-Lagouira*


                  	Rabat-Sal-Zemmour-Zaer


                  	Souss-Massa-Dra


                  	Tadla-Azilal


                  	Tangier-Ttouan


                  	Taza-Al Hoceima-Taounate

                

              

              	
                



                


              
            

          


          


          Western Sahara status


          Because of the conflict over Western Sahara, the status of both regions of " Saguia el-Hamra" and " Ro de Oro" is disputed.


          The government of Morocco has suggested that a self-governing entity, through the Royal Advisory Council for Saharan Affairs (CORCAS), should govern the territory with some degree of autonomy for Western Sahara. The project was presented to the United Nations Security Council in mid-April 2007. The stalemating of the Moroccan proposal options has led the UN in the recent "Report of the UN Secretary-General" to ask the parties to enter into direct and unconditional negotiations to reach a mutually accepted political solution. The autonomy is rejected by the group Polisario which fought against the Spanish colonial rule and now for the Western Sahara decolonization with the name of Sahrawi Arab Democratic Republic.


          


          Geography


          At 172,402sq.mi (446,550sq.km), Morocco is the fifty-seventh largest country in the world (after Uzbekistan). It is comparable in size to Iraq, and is somewhat larger than the US state of California.
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              A dune in Morocco.
            

          


          Algeria borders Morocco to the east and southeast though the border between the two countries has been closed since 1994. There are also four Spanish enclaves on the Mediterranean coast: Ceuta, Melilla, Pen de Vlez de la Gomera, Pen de Alhucemas, and the Chafarinas islands, as well as the disputed islet Perejil. Off the Atlantic coast the Canary Islands belong to Spain, whereas Madeira to the north is Portuguese. To the north, Morocco is bordered by and controls part of the Strait of Gibraltar, giving it power over the waterways in and out of the Mediterranean sea. The Rif mountains occupy the region bordering the Mediterranean from the north-west to the north-east. The Atlas Mountains run down the backbone of the country, from the south west to the north east. Most of the south east portion of the country is in the Sahara Desert and as such is generally sparsely populated and unproductive economically. Most of the population lives to the north of these mountains, while to the south is the desert. To the south, lies the Western Sahara, a former Spanish colony that was annexed by Morocco in 1975 (see Green March). Morocco claims that the Western Sahara is part of its territory and refers to that as its Southern Provinces.


          Morocco's capital city is Rabat; its largest city is its main port, Casablanca.


          Other cities include Agadir, Essaouira, Fes, Marrakech, Meknes, Mohammadia, Oujda, Ouarzazat, Safi, Sal, Tangier and Ttouan.
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              Satellite image of a dust plume off the coast of Morocco.
            

          


          


          Climate


          The climate is Mediterranean, which becomes more extreme towards the interior regions where it is mountainous. The terrain is such that the coastal plains are rich and accordingly, they comprise the backbone for agriculture. Forests cover about 12% of the land while arable land accounts for 18%. 5% is irrigated.


          


          Wildlife


          Morocco is known for its wildlife biodiversity. Birds represent the most important fauna. The avifauna of Morocco includes a total of 454 species, of which five have been introduced by humans, and 156 are rare or accidental.


          


          Encoding


          Morocco is represented in the ISO 3166-1 alpha-2 geographical encoding standard by the symbol MA. This code was used as the basis for Morocco's internet domain, .ma.


          


          Economy
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              Casablanca Twin Centre.
            

          


          According to the African Development Bank, the GDP of Morocco accounts for 7% of the African continent. Morocco is the fifth economic power of Africa with a 2006 GDP of $152.5 billion at PPP ($58.1 billion at official exchange rates), after South Africa, Egypt, Algeria and Nigeria.(2001)


          Morocco's largest industry is the mining of phosphates. Its second largest source of income is from nationals living abroad who transfer money to relatives living in Morocco. The country's third largest source of revenue is tourism; 7.45 million tourists visited the country in 2007.


          Morocco ranks among the worlds largest producers and exporters of cannabis, and its cultivation and sale provide the economic base for much of the population of northern Morocco. The cannabis is typically processed into hashish. This activity represents about 0.5% of Morocco's Gross Domestic Product (GDP). A UN survey estimated cannabis cultivation at about 1,340 square kilometres (515 sqmi) in Morocco's five northern provinces. This represents 10% of the total area and 27 per cent of the arable lands of the surveyed territory and 1.5 per cent of Morocco's total arable land. Morocco is a party to the 1988 UN Drug Convention and in 1992 Morocco passed legislation designed to implement the Convention.


          Morocco has an unemployment rate of 7.7% (2006 Data) and a 1999 estimate by the CIA puts 19% of the Moroccan population under the poverty line..


          Though working towards change, Morocco historically has utilized child labor on a large scale. In 1999, the Moroccan Government stated that over 500,000 children under the age of 15 were in the labor force.


          Morocco has signed Free Trade Agreements with the European Union (to take effect 2010) and the United States of America. The United States Senate approved by a vote of 85 to 13, on July 22, 2004, the US-Morocco Free Trade Agreement, which will allow for 98% of the two-way trade of consumer and industrial products to be without tariffs. The agreement entered into force in January 2006.


          


          Demographics
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              Ethnolinguistic groups in Morocco.
            

          


          Morocco is the third most populous Arab country, after Egypt and Sudan. Most Moroccans are Sunni Muslims of Arab, Berber, or mixed Arab-Berber stock. About three-quarters of all present-day Moroccans are of Berber descent, while Arabs form the second largest ethnic group. The Arabs invaded Morocco in the seventh century and established their culture there.


          There is no significant genetic difference between Moroccan Arabs and Moroccan non-Arabs (i.e. Berbers). Thus, it is likely that Arabization was mainly a cultural process without genetic replacement. However, according to the European Journal of Human Genetics, North-Western Africans were genetically closer to Iberians and to other Europeans than to sub-Saharan Africans.


          Morocco's official language is classical Arabic. The country's distinctive Arabic dialect is called Moroccan Arabic. Approximately 12 million (40% of the population), mostly in rural areas, speak Berber  which exists in Morocco in three different dialects ( Tarifit, Tashelhiyt, and Tamazight)  either as a first language or bilingually with the spoken Arabic dialect. French, which remains Morocco's unofficial second language, is taught universally and still serves as Morocco's primary language of commerce and economics. It also is widely used in education and government. About 20,000 Moroccans in the northern part of the country speak Spanish as a second language in parallel with Tarifit. English, while still far behind French and Spanish in terms of number of speakers, is rapidly becoming the third foreign language of choice among educated youth (after Arabic and French). As a result of national education reforms entering into force in late 2002, English will be taught in all public schools from the fourth year on. French however, will remain the second foreign language because of Morocco's close economic and social links with other French-speaking countries and especially France.


          Most people live west of the Atlas Mountains, a range that insulates the country from the Sahara Desert. Casablanca is the centre of commerce and industry and the leading port; Rabat is the seat of government; Tangier is the gateway to Morocco from Spain and also a major port; Fez is the cultural and religious center; and Marrakech is a major tourist centre.
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              The Kasbah of At Benhaddou, High Atlas.
            

          


          There is a European expatriate population of 100,000, mainly of French or Spanish descent; many are teachers or technicians and more and more retirees, especially in Marrakech.


          Education in Morocco is free and compulsory through primary school (age 15). Nevertheless, many children  particularly girls in rural areas  still do not attend school. The country's illiteracy rate has been stuck at around 50% for some years, but reaches as high as 90% among girls in rural regions. On September 2006, UNESCO awarded Morocco amongst other countries; Cuba, Pakistan, Rajasthan (India) and Turkey the "UNESCO 2006 Literacy Prize".


          Morocco has about 230,000 students enrolled in fourteen public universities. The Mohammed V University in Rabat and Al Akhawayn University in Ifrane (a private university) are highly regarded. Al-Akhawayn, founded in 1993 by King Hassan II and King Fahd of Saudi Arabia, is an English-language American-style university comprising about 1,000 students. The University of Al Karaouine, in Fez, is considered the oldest university in the world and has been a centre of learning for more than 1,000 years.


          


          Moroccan Jews


          Morocco's Jewish minority has decreased significantly and numbers about 7,000 (see Jewish exodus from Arab lands). Prior to mass emigration, Morocco was home to more Jews than any other Muslim country in the world. The Jewish community of Morocco, which dates back more than 2,000 years, has experienced various waves of both tolerance and discrimination. The worst outbreaks of antisemitic violence occurred during the Middle Ages, when Jews were massacred in Fez in 1033 and in Marrakech in 1232. Following the establishment of the French protectorate in 1912, Jews began to enjoy greater equality.


          Morrocan Jews are of two main stocks. One group is composed by those descended from the Jewish community of Spain (known as Sephardi Jews), who emigrated and settled in Morocco after a wave of anti-Jewish rioting in 1391, and especially after the expulsion of the Jews in 1492. An example of such a community was the Jewish population of Debdou, who constituted a majority of the town's population. The other grouping is Jews of indigenous descent, probably Berber converts to Judaism.


          Transport


          


          Military


          The military of Morocco is composed of the following main divisions:


          
            	Royal Armed Forces

              
                	Army


                	Navy


                	Air Force


                	Gendarmerie


                	Auxiliary Forces


                	Moroccan Royal Guard


                	Marche Verte

              

            

          


          


          Technology


          
            	Casablanca Technopark

          


          


          Universities


          


          Sport


          


          International rankings


          
            	The 2002 Reporters Without Borders' worldwide press freedom index ranked Morocco 119th out of 167 countries.


            	The Economist''s worldwide quality-of-life index 2005 PDF(67.1 KiB) ranked Morocco 65th out of 111 countries.

          


          


          Affiliations


          
            
              
                	Organization

                	Dates
              


              
                	United Nations

                	since November 12, 1956
              


              
                	Arab League

                	since October 1, 1958
              


              
                	International Olympic Committee

                	since 1959
              


              
                	Organization of African Unity

                	co-founder May 25, 1963; withdrew November 12, 1984
              


              
                	Group of 77

                	since June 15, 1964
              


              
                	Organization of the Islamic Conference

                	since September 22, 1969
              


              
                	World Trade Organization

                	since January 1, 1995
              


              
                	Mediterranean Dialogue group

                	since February 1995
              


              
                	Major non-NATO ally of the United States

                	since January 19, 2004
              

            

          


          


          Bilateral and multilateral agreements


          
            	GAFTA


            	Middle East Free Trade Area


            	General Agreement on Tariffs and Trade


            	Euro-Mediterranean free trade area


            	US-Morocco Free Trade Agreement

          


          


          Sufism


          
            	Dar-Sirr.com: Portal to Moroccan Sufism

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Morocco"
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                  Morphine
                

              
            


            
              	Systematic (IUPAC) name
            


            
              	(5,6)-7,8-didehydro-

              4,5-epoxy-17-methyl morphinan-3,6-diol
            


            
              	Identifiers
            


            
              	CAS number

              	
            


            
              	ATC code

              	N02
            


            
              	PubChem

              	
            


            
              	DrugBank

              	
            


            
              	Chemical data
            


            
              	Formula

              	C17H19NO3
            


            
              	Mol. mass

              	285.4
            


            
              	Pharmacokinetic data
            


            
              	Bioavailability

              	~25% (oral); 100% (IV);
            


            
              	Protein binding

              	3040%
            


            
              	Metabolism

              	Hepatic 90%
            


            
              	Half life

              	23 hours
            


            
              	Excretion

              	Renal 90%, biliary 10%
            


            
              	Therapeutic considerations
            


            
              	Pregnancy cat.

              	
                C(AU) C(US)

              
            


            
              	Legal status

              	
                Controlled (S8)(AU) Schedule I(CA) Class A(UK) Schedule II(US)

              
            


            
              	Dependence Liability

              	Extremely high
            


            
              	Routes

              	Smoked/ inhaled, insufflated, Oral, SC, IM, IV
            

          


          
            
              	
                Indicated for:


                
                  	Relief of severe pain

                


                Recreational uses:



                
                  	Euphoria


                  	Relaxation


                  	Sedation

                


                Other uses:



                
                  	Pain relief


                  	Cough suppressant


                  	Anti-diarrheal

                

              
            


            
              	
                Contraindications, relative:


                
                  	Alcohol


                  	Barbiturates and benzodiazepines


                  	Other hypnotics and sedatives


                  	-blockers


                  	Other opioids

                

              
            


            
              	
                Side effects:

                
                  Severe:


                  
                    	Coma


                    	Hypoventilation


                    	Spontaneous abortion


                    	Respiratory arrest


                    	Cardiac arrest


                    	Death

                  

                


                Atypical sensations:


                
                  	?

                


                Cardiovascular:


                
                  	Bradycardia


                  	Palpitation


                  	Faintness


                  	Flushing of the face


                  	Postural hypotension

                


                Ear, nose, and throat:


                
                  	Dry mouth

                


                Endocrinal:


                
                  	Eugonadism

                


                Eye:


                
                  	Miosis


                  	Intermittent blurring


                  	Visual distortions

                


                Gastrointestinal:


                
                  	Nausea


                  	Constipation

                


                Hepatological:


                
                  	Renal failure

                


                Hematological:


                
                  	Respiratory acidosis

                


                Musculo skeletal:


                
                  	Muscle twitch

                


                Neurological:


                
                  	Analgesia

                


                Psychological:


                
                  	Anxiolysis


                  	Confusion


                  	Euphoria


                  	Sedation

                


                Respiratory:


                
                  	Bradypnea

                


                Skin:


                
                  	Itchiness


                  	Flushing

                

              
            

          


          Morphine ( INN) (pronounced /ˈmɔrfiːn/) is a highly potent opiate analgesic drug and is the principal active agent in opium and the prototypical opioid. It is also a natural endocrine product in humans and other animals. Like other opioids, e.g., diacetylmorphine ( heroin), morphine acts directly on the central nervous system (CNS) to relieve pain, and at synapses of the nucleus accumbens in particular. Studies done on the efficacy of various opioids have indicated that, in the management of severe pain, no other narcotic analgesic, other than Fentanyl (which has a higher potency, but is shorter acting), is more effective or superior to morphine. Morphine is highly addictive when compared to other substances; tolerance, physical and psychological dependences develop very rapidly.


          


          History


          The word morphine is derived from Morpheus, one of the Greek gods of dreams. Morphine was first isolated from opium and named in 1803 by German pharmacist Fredrich Wilhelm Sertrner; an event which began the modern era of pharmacology and one of turning points in the history of medicine. The ability to extract the active agent from plant matter based drugs soon was put to use on other plants and resulted in many useful drugs being developed such as caffeine, codeine, cocaine, quinine, the salicylates, rauwolfia derivatives, digitalis, theophylline and many others.


          The morphine content of raw opium and poppy straw concentrate is variable, from two per cent to around 18-25 per cent in raw opium, but tends to the middle of that range and medicinal opium is standardised to 10 per cent by weight. A large percentage of the morphine so derived is used to manufacture codeine (also present in opium but generally an order of magnitude or more lower concentration, from 0.3 to 3 per cent) and some morphine is used in the production of other semi-synthetic drugs like hydromorphone, diamorphine, dihydrocodeine, heroin, apomorphine etc., although it is more cost-effective in most cases to make many of the semi-synthetics such as oxycodone and related drugs as well as morphinan synthetics like nalbuphine, buprenorphine, and etorphine from thebaine, which is also present in opium in small amounts. The thebaine, codeine, and morphine content of opium can be modified by selective breeding and genetic engineering, and high-thebaine strains and cultivars of the opium poppies and some related species of poppy were avidly sought and developed during the opium, codeine, and morphine shortage of the early 1970s.


          The chemical structure of morphine was first correctly determined by Gulland and Robinson in 1925. Total synthesis of morphine was first acheived in 1952 by Gales and Tschudi, an event which also confirmed this chemical structure. In 1973, a method of total synthesis of morphine from coal tar suitable for mass production was developed by scientists at the US National Institutes of Health. The latter research also resulted in related methods of synthesis for codeine and thebaine, meaning that the vast array of semi-synthetics and some groups of synthetic opioids can be produced in such a fashion.


          Current research shows that the human body may produce very small amounts of morphine, as well as codeine and perhaps dihydrocodeine, dihydromorphine, and possibly even diamorphine (aka diacetylmorphine and heroin, under circumstances, at sites, and by methods which are still being determined.


          Morphine was taken by swallowing and the various methods of applying to mucous membranes (suppository, retention enaema, pessary, sublingual and buccal tablets, application of paste to liquid to broken skin, insufflated) as well as smoked/vapourised, and in 1852 the hypodermic needle was developed, allowing for the routes of systemic administration (intravenous, intramuscular, subcutaneous). This invention was equal in impact on the practise and theory of both medicine in general and pharmacology, and also made morphine both six times stronger on a milligramme basis and more addictive.


          Morphine and derivatives have also served a cardinally important role in neurology and the branch of pharmacology most closely associated with it; specifically in the discovery of sites in the nervous system to which various types of drugs adhere to produce their characteristic effcts. The existence of several types opioid receptors was determined by studies in which rats, mice, dogs, rabbits, monkeys, and humans were given morphine, codeine, dihydromorphine, and other opioids from various chemical classes which were labelled with carbon-14, iodine-131, or tritium. This and related research also was the source of a great deal of new knowledge of drug metabolism.


          


          Medical uses


          Morphine is used legally:


          
            	as an analgesic in hospital settings to relieve

              
                	pain in myocardial infarction


                	pain in sickle cell crisis


                	pain associated with surgical conditions, pre- and postoperatively


                	pain associated with trauma

              

            


            	in the relief of severe chronic pain, e.g.,

              
                	cancer


                	pain from kidney stones (renal colic, ureterolithiasis)


                	severe back pain

              

            


            	as an adjunct to general anesthesia


            	in epidural anesthesia or intrathecal analgesia


            	for palliative care (i.e., to alleviate pain without curing the underlying reason for it, usually because the latter is found impossible)


            	as an antitussive for severe cough


            	in nebulized form, for treatment of dyspnea, although the evidence for efficacy is slim. Evidence is better for other routes.


            	as an antidiarrheal in chronic conditions (e.g., for diarrhea associated with AIDS, although loperamide (a non-absorbed opioid acting only on the gut) is the most commonly used opioid for diarrhea).

          


          


          Contraindications


          The following conditions are relative contraindications for morphine:


          
            	acute respiratory depression


            	renal failure (due to accumulation of the metabolite morphine-6-glucuronide)


            	chemical toxicity (potentially lethal in low tolerance subjects)


            	raised intracranial pressure, including head injury (exacerbation due pCO2 increases from respiratory depression)

          


          Older literature, based upon studies of animals with acute pancreatitis, claimed that morphine caused significant spasm of the sphincter of Oddi and could therefore worsen the pain of the disease; however, there is no evidence to support this common misconception. This myth persists in medical practice with no basis in fact.


          


          Further information


          See Opioids


          


          Pharmacology


          Morphine is the prototype narcotic drug and is the standard against which all other opioids are tested. It interacts predominantly with the -opioid receptor. These -binding sites are discretely distributed in the human brain, with high densities in the posterior amygdala, hypothalamus, thalamus, nucleus caudatus, putamen, and certain cortical areas. They are also found on the terminal axons of primary afferents within laminae I and II ( substantia gelatinosa) of the spinal cord and in the spinal nucleus of the trigeminal nerve.


          Morphine is a phenanthrene opioid receptor agonist  its main effect is binding to and activating the -opioid receptors in the central nervous system. In clinical settings, morphine exerts its principal pharmacological effect on the central nervous system and gastrointestinal tract. Its primary actions of therapeutic value are analgesia and sedation. Activation of the -opioid receptors is associated with analgesia, sedation, euphoria, physical dependence, and respiratory depression. Morphine is a rapid-acting narcotic, and it is known to bind very strongly to the -opioid receptors, and for this reason, it often has a higher incidence of euphoria/dysphoria, respiratory depression, sedation, pruritus, tolerance, and physical and psychological dependence when compared to other opioids at equianalgesic doses. Morphine is also a -opioid and -opioid receptor agonist, -opioid's action is associated with spinal analgesia, miosis (pinpoint pupils) and psychotomimetic effects. -opioid is thought to play a role in analgesia.


          The effects of morphine can be countered with opioid antagonists such as naloxone and naltrexone; the development of tolerance to morphine may be inhibited by NMDA antagonists such as ketamine or dextromethorphan.


          Morphine is primarily metabolized into morphine-3-glucuronide (M3G) and morphine-6-glucuronide (M6G) via glucuronidation by phase II metabolism enzyme UDP-glucuronosyl transferase-2B7 (UGT2B7). The phase I metabolism cytochrome P450 (CYP) family of enzymes has a role in the metabolism to a lesser extent. Not only does the metabolism occur in the liver but it may also take place in the brain and the kidneys. M6G has been found to be a far more potent analgesic than morphine when dosed to rodents, but crosses the blood-brain barrier with difficulty. M6G has been shown to be relatively more selective for mu-receptors than for delta- and kappa-receptors, whereas M3G does not appear to compete for opioid receptor binding. The significance of M6G formation on the observed effect of a dose of morphine is the subject of extensive debate among pharmacologists.


          


          Constipation


          Like loperamide and other opioids, morphine acts on the myenteric plexus in the intestinal tract, reducing gut motility, causing constipation. The gastrointestinal effects of morphine are mediated primarily by -opioid receptors in the bowel. By inhibiting gastric emptying and reducing propulsive peristalsis of the intestine, morphine decreases the rate of intestinal transit. Reduction in gut secretion and increases in intestinal fluid absorption also contribute to the constipating effect. Opioids also may act on the gut indirectly through tonic gut spasms after inhibition of nitric oxide generation. This effect was shown in animals when a nitric oxide precursor reversed morphine-induced changes in gut motility.


          


          Gene expression


          Studies have shown that morphine can alter the expression of a number of genes. A single injection of morphine has been shown to alter the expression of two major groups of genes, for proteins involved in mitochondrial respiration and for cytoskeleton-related proteins.


          


          Effects on the immune system


          Morphine has long been known to act on receptors expressed on cells of the central nervous system resulting in pain relief and analgesia. In the 1970s and '80s, evidence suggesting that opiate drug addicts show increased risk of infection (such as increased pneumonia, tuberculosis, and HIV) led scientists to believe that morphine may also affect the immune system. This possibility increased interest in the effect of chronic morphine use on the immune system.


          The first step of determining that morphine may affect the immune system was to establish that the opiate receptors known to be expressed on cells of the central nervous system are also expressed on cells of the immune system. One study successfully showed that dendritic cells, part of the innate immune system, display opiate receptors. Dendritic cells are responsible for producing cytokines, which are the tools for communication in the immune system. This same study showed that dendritic cells chronically treated with morphine during their differentiation produce more interleukin-12 (IL-12), a cytokine responsible for promoting the proliferation, growth, and differentiation of T-cells (another cell of the adaptive immune system) and less interleukin-10 (IL-10), a cytokine responsible for promoting a B-cell immune response (B cells produce antibodies to fight off infection).


          This regulation of cytokines appear to occur via the p38 MAPKs (mitogen activated protein kinase) dependent pathway. Usually, the p38 within the dendritic cell expresses TLR 4 (toll-like receptor 4), which is activated through the ligand LPS ( lipopolysaccharide). This causes the p38 MAPK to be phosphorylated. This phosphorylation activates the p38 MAPK to begin producing IL-10 and IL-12. When the dendritic cell is chronically exposed to morphine during their differentiation process then treated with LPS, the production of cytokines is different. Once treated with morphine, the p38 MAPK does not produce IL-10, instead favoring production of IL-12. The exact mechanism through which the production of one cytokine is increased in favour over another is not known. Most likely, the morphine causes increased phosphorylation of the p38 MAPK. Transcriptional level interactions between IL-10 and IL-12 may further increase the production of IL-12 once IL-10 is not being produced. Future research may target the exact mechanism that increases the production of IL-12 in morphine treated dendritic cells. This increased production of IL-12 causes increased T-cell immune response. This response is due to the ability of IL-12 to cause T helper cells to differentiate into the Th1 cell, causing a T cell immune response.


          


          Chemistry


          Most of the licit morphine produced is used to make codeine by methylation. It is also a precursor for both heroin (diacetylmorphine), hydromorphone, and oxymorphone. Replacement of the N-methyl group of morphine with an N-phenylethyl group results in a product that is 18 times more powerful than morphine in its opiate agonist potency. Combining this modification with the replacement of the 6- hydroxyl with a 6- methylene produces a compound some 1,440 times more potent than morphine, stronger than the Bentley compounds such as etorphine.


          Both morphine and its hydrated form, C17H19NO3H2O, are sparingly soluble in water. In five liters of water, only one gram of the hydrate will dissolve. For this reason, pharmaceutical companies produce sulfate and hydrochloride salts of the drug, both of which are over 300 times more water-soluble than their parent molecule. Whereas the pH of a saturated morphine hydrate solution is 8.5, the salts are acidic. Since they derive from a strong acid but weak base, they are both at about pH = 5; as a consequence, the morphine salts are mixed with small amounts of NaOH to make them suitable for injection.


          It is interesting to note that morphine has recently been found to be endogenously produced by humans, made by cells in the heart, pancreas and brain. It has also been isolated from a range of other mammals, as well as toads and some invertebrates. It is unclear, however, what the normal endogenous role of morphine is.


          A number of salts of morphine are used, and the opioids Morphine-N-Oxide (Genomorphine) and Pseudomorphine form as degradation products of morphine. The salts listed by the United States Drug Enforcement Administration, in addition to a few others, are as follows:


          
            
              	Salt or drug

              	CSA schedule

              	ACSCN

              	Free base conversion ratio
            


            
              	Morphine

              	II

              	9300

              	1
            


            
              	Morphine acetate

              	II

              	9300

              	0.71
            


            
              	Morphine citrate

              	II

              	9300

              	0.81
            


            
              	Morphine bitartrate

              	II

              	9300

              	0.66
            


            
              	Morphine stearate

              	II

              	9300

              	0.51
            


            
              	Morphine phthalate

              	II

              	9300

              	0.89
            


            
              	Morphine hydrobromide

              	II

              	9300

              	0.78
            


            
              	Morphine hydrobromide (2H2O)

              	II

              	9300

              	0.71
            


            
              	Morphine hydrochloride

              	II

              	9300

              	0.89
            


            
              	Morphine hydrochloride (3H2O)

              	II

              	9300

              	0.76
            


            
              	Morphine hydriodide (2H2O)

              	II

              	9300

              	0.64
            


            
              	Morphine lactate

              	II

              	9300

              	0.76
            


            
              	Morphine monohydrate

              	II

              	9300

              	0.94
            


            
              	Morphine meconate (5H2O)

              	II

              	9300

              	0.66
            


            
              	Morphine mucate

              	II

              	9300

              	0.57
            


            
              	Morphine nitrate

              	II

              	9300

              	0.82
            


            
              	Morphine phosphate (1/2 H2O)

              	II

              	9300

              	0.73
            


            
              	Morphine phosphate (7H2O)

              	II

              	9300

              	0.73
            


            
              	Morphine salicylate

              	II

              	9300

              	
            


            
              	Morphine phenylpropionate

              	II

              	9300

              	0.65
            


            
              	Morphine methyliodide

              	II

              	9300

              	0.67
            


            
              	Morphine isobutyrate

              	II

              	9300

              	0.76
            


            
              	Morphine hypophosphite

              	II

              	9300

              	0.81
            


            
              	Morphine sulfate (5H2O)

              	II

              	9300

              	0.75
            


            
              	Morphine tannate

              	II

              	9300

              	
            


            
              	Morphine tartrate (3H2O)

              	II

              	9300

              	0.74
            


            
              	Morphine valerate

              	II

              	9300

              	0.74
            


            
              	Morphine methylbromide

              	I

              	9305

              	0.75
            


            
              	Morphine methylsulfonate

              	I

              	9306

              	0.75
            


            
              	Morphine-N-oxide

              	I

              	9307

              	1
            


            
              	Morphine-N-oxide quinate

              	I

              	9307

              	0.60
            


            
              	Pseudomorphine

              	I

              	not mentioned
            

          


          


          Production


          A Hungarian chemist, Janos Kabay, found and internationally patented a method to extract morphine from "poppy straw": dried poppy pods and stem, and other parts of the dry plant, except for seeds and root. In natural form, in poppy plant, the alkaloids are bound to meconic acid. The method is to extract from the crushed plant with diluted sulfuric acid, which is a stronger acid than meconic acid, but not so strong to react with alkaloid molecules. The extraction is performed in many steps (one amount of crushed plant is at least six to ten times extracted, so practically every alkaloid goes into the solution). From the solution obtained at the last extraction step, the alkaloids are precipitated by either ammonium hydroxide or sodium carbonate. The last step is purifying and separating morphine from other opium alkaloids (opium poppy contains at least 1520 different alkaloids, but most of them are of very low concentration). In the 1950s and 1960s, Hungary supplied nearly 60% of Europe's total legal, medication-purpose morphine production. To this day, poppy farming is legal in Hungary, but poppy farms are limited by law to 2 acres. It is also legal to sell dried poppy in flowershops for use in floral arrangements.


          


          Legal classification


          
            	In the United Kingdom, morphine is listed as a Class A drug under the Misuse of Drugs Act 1971 and a Schedule 2 Controlled Drug under The Misuse of Drugs Regulations 2001.

          


          
            	In the United States, morphine is classified as a Schedule II drug under the Controlled Substances Act.

          


          
            	In Canada, morphine is classified as a Schedule I drug under the Controlled Drugs and Substances Act.

          


          
            	In Australia, morphine is classified as a Schedule 8 drug under the variously titled State and Territory Poisons Acts.

          


          
            	In the Netherlands, morphine is classified as a List 1 drug under the Opium Law.

          


          
            	Internationally, morphine is a Schedule I drug under the Single Convention on Narcotic Drugs.

          


          


          History and non-medical use


          
            [image: ]
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              Morphine advertisement ca. 1900
            

          


          Morphine was first isolated in 1804 in Paderborn, Germany, by the German pharmacist Friedrich Wilhelm Adam Sertrner, who named it morphium after Morpheus, the Greek god of dreams. But it was not until the development of the hypodermic needle in 1853 that its use spread. It was used for pain relief, and as a "cure" for opium and alcohol addiction. Later it was found out that morphine was even more addictive than either alcohol or opium, and its extensive use during the American Civil War allegedly resulted in over 400,000 sufferers from the "soldier's disease" of morphine addiction. This idea has been a subject of controversy, as there have been suggestions that such a disease was in fact a hoax and soldier's disease did not occur after the Civil War.


          Diacetylmorphine (better known as heroin) was synthesized from morphine in 1874 and brought to market by Bayer in 1898. Heroin is approximately 1.52 times more potent than morphine on a milligram-for-milligram basis. Using a variety of subjective and objective measures, one study estimated the relative potency of heroin to morphine administered intravenously to post-addicts to be 1.802.66mg of morphine sulfate to 1mg of diamorphine hydrochloride (heroin). The pharmacology of heroin and morphine is identical except the two acetyl groups increase the lipid solubility of the heroin molecule, causing it to cross the blood-brain barrier and enter the brain more rapidly. Once in the brain, these acetyl groups are removed to yield morphine, which causes the subjective effects of heroin. Thus, heroin may be thought of as a more rapidly acting form of morphine. Morphine was the most commonly abused narcotic analgesic in the world up until heroin was synthesized and came into use. Even today, morphine is the most sought after prescription narcotic by heroin addicts when heroin is scarce.


          Morphine, heroin and cocaine became controlled substances in the U.S. under the Harrison Narcotics Tax Act of 1914, and possession without a prescription in the U.S. is a criminal offense.


          In 1952, Dr. Marshall D. Gates, Jr. was the first person to chemically synthesize morphine at the University of Rochester. This breakthrough is well renowned in the field of organic chemistry.


          Morphine is routinely carried by soldiers on operations in an autoinjector.


          Slang terms for morphine include M, Big M, Miss Emma, morph, morpho, Murphy, cube, cube juice, White Nurse, Red Cross, mojo, hocus, 13, Number 13, mofo, unkie, happy powder, joy powder, first line, Aunt Emma, coby, em, emsel, morf, dope, glad stuff, goody, God's Medicine, God's Own Medicine, hard stuff, morfa, morphia, morphy, mud, sister, Sister Morphine, stuff, white stuff, white merchandise and others.


          


          Addiction
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          Morphine is a highly addictive substance, both psychologically and physically, with an addiction potential comparable to that of heroin. In a study comparing the physiological and subjective effects of heroin and morphine administered intravenously to a small number of post-addicts, post-addicts showed no preference for one or the other of these drugs when administered the drugs on a single injection basis, and equipotent doses of each drug had comparable effects on a number of different subjective variables. Nonetheless, most preferred heroin after multiple injections, and both heroin and morphine were strongly preferred over several other opioid analgesics ( hydromorphone, fentanyl, oxycodone, and meperidine).


          


          Withdrawal syndrome


          The withdrawal symptoms associated with morphine addiction are usually experienced shortly before the time of the next scheduled dose, sometimes within as early as a few hours (usually between 612 hours) after the last administration. Early symptoms include watery eyes, insomnia, diarrhea, runny nose, yawning, dysphoria, and sweating and in some cases a strong drug craving. Restlessness, irritability, loss of appetite, body aches, severe abdominal pain, nausea and vomiting, tremors, and even stronger and more intense drug craving appear as the syndrome progresses. Severe depression and vomiting are very common. The heart rate and blood pressure are elevated and can lead to a heart attack, blood clot or stroke. Chills or cold flashes with goose bumps ("cold turkey") alternating with flushing (hot flashes), kicking movements of the legs ("kicking the habit") and excessive sweating are also characteristic symptoms. Severe pains in the bones and muscles of the back and extremities occur, as do muscle spasms. At any point during this process, a suitable narcotic can be administered that will dramatically reverse the withdrawal symptoms. Major withdrawal symptoms peak between 48 and 96 hours after the last dose and subside after about 8 to 12 days. Sudden withdrawal by heavily dependent users who are in poor health is very rarely fatal. Morphine withdrawal is considered less dangerous than alcohol, barbiturate, or benzodiazepine withdrawal.


          The psychological dependence associated with morphine addiction is complex and protracted. Long after the physical need for morphine has passed, the addict will usually continue to think and talk about the use of morphine (or other drugs) and feel strange or overwhelmed coping with daily activities without being under the influence of morphine. Psychological withdrawal from morphine is a very long and painful process. Addicts often suffer severe depression, anxiety, insomnia, mood swings, amnesia (forgetfulness), low self-esteem, confusion, paranoia, and other psychological disorders. The psychological dependence on morphine can, and usually does, last a lifetime. There is a high probability that relapse will occur after morphine withdrawal when neither the physical environment nor the behavioural motivators that contributed to the abuse have been altered. Testimony to morphine's addictive and reinforcing nature is its relapse rate. Abusers of morphine (and heroin), have the highest relapse rates among all drug users, including abusers of other opioids, cocaine, and methamphetamine. A complication that may arise from long-term morphine use or abuse is neurotoxicity. Morphine is more often associated with nightmares where oxycodone is not. It is not fully understood yet exactly how morphine may cause neurotoxicity. Morphine neurotoxicity, such as delirium, resolves when rotating from morphine to oxycodone. Oxycodone's neurological side effects are more cognitive than motor (myoclonus) and hallucinations are reported less frequently with oxycodone than with morphine. It is possible that these effects arise from the stronger binding affinity of morphine to kappa receptors than oxycodone.


          


          Hepatitis C and morphine withdrawal


          Researchers at the University of Pennsylvania have demonstrated that morphine withdrawal complicates hepatitis C by suppressing IFN-alpha-mediated immunity and enhancing virus replication. Hepatitis C virus (HCV) is common among intravenous drug users, with 70 to 80% of abusers infected in the United States. This high association has piqued interest in determining the effects of drug abuse, specifically morphine and heroin, on progression of the disease. The discovery of such an association would impact treatment of both HCV infection and drug abuse.


          


          Access to morphine in poor countries


          Although morphine is cheap, people in poorer countries often do not have access to it. According to a 2005 estimate by the International Narcotics Control Board, six countries (Australia, Britain, Canada, France, Germany, and the United States) consume 79 percent of the worlds morphine. The less affluent countries, accounting for 80 percent of the world's population, consumed only about 6 percent of the global morphine supply. Some countries import virtually no morphine, and in others the drug is rarely available even for relieving severe pain while dying. Experts in pain management attribute the under-distribution of morphine to an unwarranted fear of the drug's potential for addiction and abuse. While morphine is clearly addictive, western doctors believe it is worthwhile to use the drug and then wean the patient off when the treatment is over.


          


          Additional images
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        Morris dance
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          A morris dance is a form of English folk dance usually accompanied by music. It is based on rhythmic stepping and the execution of choreographed figures by a group of dancers. Implements such as sticks, swords, and handkerchiefs may also be wielded by the dancers. In a small number of dances for one or two men, steps are performed near and across a pair of clay tobacco pipes laid across each other on the floor.


          There are claims that English records of the morris dance dating back to 1448 exist, but these are open to dispute. There is no mention of "morris" dancing earlier than the late 15th century, although early records such as Bishops' "Visitation Articles" mention sword dancing, guising and other dancing activities as well as mumming plays. Furthermore, the earliest records invariably mention "Morys" in a court setting, and both men and women are mentioned as dancing, and a little later in the Lord Mayors' Processions in London. It is only later that it begins to be mentioned as something performed in the parishes. There is certainly no evidence that it is a pre- Christian ritual, as is often claimed.


          In the modern day, it is commonly thought of as a uniquely English activity, although there are around 150 morris sides (or teams) in the United States. British expatriates form a larger part of the morris tradition in Australia, Canada, New Zealand, and Hong Kong, and there are isolated groups in other countries, for example that in Utrecht, Netherlands, and Alsace, France.


          
            
              	
            

          


          


          Origins of the term


          While there is still some dispute as to the origin of the term "morris," the most widely accepted theory is that the term was moorish dance, morisques in France, moriskentanz in Germany, moreka in Croatia, and moresco or morisca in Italy and Spain, which eventually became morris dance. Dances with similar names and some similar features are mentioned in Renaissance documents in France, Italy, Germany, Croatia, and Spain, throughout, in fact Catholic Europe. This is hardly surprising; by 1492 Ferdinand of Aragon and Isabella of Castille succeeded in driving the Moors out of Spain and unifying the country. In celebration of this a pageant known as a Moresca was devised and performed. This can still be seen performed in places such as Ainsa, Aragon. Incorporated into this pageant was the local dance - the Paloteao. This too can still be seen performed in the villages of Aragon. The similarity to what became known as the English "morris" is undoubted. Early court records state that the "moresque" was performed at court in her honour, including the dance - the "moresque" or "morisce" or "morys" dance.


          


          History in England
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          Before the English Civil War, the working peasantry took part in morris dances, especially at Whitsun. In 1600 the Shakespearean actor William Kempe morris danced from London to Norwich, an event chronicled in his Nine Days Wonder (1600). The Puritan government of Oliver Cromwell, however, suppressed Whitsun Ales and other such festivities. When the crown was restored by Charles II, the springtime festivals were restored. In particular, Whitsun Ales came to be celebrated on Whitsunday, as the date coincided with the birthday of Charles II.


          Morris dancing continued in popularity until the industrial revolution and its accompanying social changes. Four teams claim a continuous lineage of tradition within their village or town: Abingdon (their morris team was kept going by the Hemmings Family), Bampton, Headington Quarry, and Chipping Campden. Other villages have revived their own traditions, and hundreds of other teams across the globe have adopted (and adapted) these traditions, or have created their own styles from the basic building blocks of morris stepping and figures.
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          Several English folklorists were responsible for recording and reviving the tradition in the early 20th century, often from a bare handful of surviving members of mid-19th-century village sides. Among these, the most notable are Cecil Sharp, Maud Karpeles, and Mary Neal. Boxing Day 1899 is widely regarded as the starting point for the morris revival. Cecil Sharp was visiting at a friend's house in Headington, near Oxford, when the Headington Quarry morris side arrived to perform. Sharp was intrigued by the music and collected several tunes from the side's musician, William Kimber; not until about a decade later, however, did he begin collecting the dances, spurred and at first assisted by Mary Neal, a founder of the Esprance Club (a dressmaking cooperative and club for young working women in London), and Herbert MacIlwaine, musical director of the Esperance Club. Neal was looking for dances for her girls to perform, and so the first revival performance was by young women in London.
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          In the first few decades of the 20th century, several men's sides were formed, and in 1934 the Morris Ring was founded by six revival sides. In the 1960s and especially the 1970s, there was an explosion of new dance teams, some of them women's or mixed sides. At the time, there was often heated debate over the propriety and even legitimacy of women dancing the morris, even though there is evidence as far back as the 16th century that there were female morris dancers. There are now male, female and mixed sides to be found.


          Partly because women's and mixed sides are not eligible for full membership of the Morris Ring, two other national (and international) bodies were formed, the Morris Federation and Open Morris. All three bodies provide communication, advice, insurance, instructionals (teaching sessions) and social and dancing opportunities to their members. The three bodies cooperate on some issues, while maintaining their distinct identities.


          


          Styles


          Today, there are six predominant styles of morris dancing, and different dances or traditions within each style named after their region of origin.


          
            	Cotswold morris: dances from an area mostly in Gloucestershire and Oxfordshire; an established misnomer, since the Cotswolds overlap this region only partially. Normally danced with handkerchiefs or sticks to accompany the hand movements.


            	North West morris: more military in style and often processional. Clogs are a characteristic feature of this style of dance.


            	Border Morris from the English-Welsh border: a simpler, looser, more vigorous style, normally danced with blackened faces (or sometimes otherwise coloured, given the negative connotations for some of blackface).


            	Longsword dancing from Yorkshire and south Durham.


            	Rapper or Short sword dancing from Northumberland and Co. Durham.


            	Molly Dancing from East Anglia.

          


          


          Cotswold


          Lionel Bacon records Cotswold morris traditions from these villages: Abingdon, Adderbury, Ascot-under-Wychwood, Badby, Bampton, Bidford, Bledington, Brackley, Bucknell, Chipping Campden, Ducklington, Eynsham, Headington Quarry, Hinton-in-the-Hedges, Ilmington, Kirtlington, Leafield, Longborough, Oddington, Sherbourne, Stanton Harcourt, and Wheatley.


          Bacon also lists the tradition from Lichfield, which is Cotswold-like despite that city's distance from the Cotswold morris area; the authenticity of this tradition has been questioned. In 2006 a small number of dances from a previously-unknown tradition was discovered by Barry Care of Moulton Morris Men (Ravensthorpe, Northants) - two of them danceable.


          Other dances listed by Bacon include border morris dances from Brimfield, Bromsberrow Heath, Evesham, Leominster, Much Wenlock, Pershore, Upton-upon-Severn, Upton Snodsbury, White Ladies Aston, and miscellaneous non-Cotswold, non-Border dances from Steeple Claydon and Winster. There are a number of traditions which have been invented since the mid twentieth century, though few have been widely adopted. Examples are Broadwood, Duns Tew, and Ousington-under-Wash in the Cotswold style, and Upper and Lower Penn in the Border style. In fact, for many of the "collected" traditions in Bacon, only sketchy information is available about the way they were danced in the nineteenth century, and they have been reconstructed to a degree that makes them largely twentieth century inventions as well. Some traditions have been reconstructed in several strikingly disparate ways; an example would be Adderbury, danced very differently by the Adderbury Morris Men and the Adderbury Village Morris.


          


          North West
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          The North West tradition is very different, and has always featured mixed and female sides - at least as far back as the eighteenth century. There is a picture of Eccles Wakes (painted in the 1820s, judging by the style of dress of some of the participants and spectators) that shows both male and female dancers.


          The dancers originally wore clogs and were often associated with rushcarts at the local wakes or holidays. The dances themselves were often called 'maze' or 'garland dances' as they involved a very intricate set of movements in which the dances wove in and out of each other. Some dances were performed with a wicker hoop (decorated with garlands of flowers) held above the dancer's head. Some dancers were also associated with a tradition of mumming, holding a pace egging play in their area.


          The Britannia Coco-nut Dancers, named after a mill not far from Bacup, are unique in the tradition, in that they used sawn bobbins to make a noise, and perform to the accompaniment of a brass ensemble. They are one of the few North West morris groups that still black up their faces. It is said that the dance found its way to the area through Cornishmen who migrated to work in the Rossendale quarries.


          Towards the end of the nineteenth century, the Lancashire tradition was taken up by sides associated with mills and nonconformist chapels, usually composed of young girls. These lasted until the First World War, after which many mutated into 'jazz dancers.' (A Bolton troupe can be seen in a pre-war documentary by Humphrey Jennings) They later evolved into 'pom pom' dancers (still called 'morris dancers' by older people). During the folk revival in the 1960s, many of the old steps to dances such as 'Stubbins Lane Garland' were often passed on by old people.


          


          Border


          The term "border morris" was first used by E. C. Cawte in a 1963 article on the morris dance traditions of Herefordshire, Shropshire, and Worcestershire  counties along the border with Wales. Characteristics of the tradition as practiced in the nineteenth and early twentieth centuries include blackface (in some areas); use of either a small strip of bells (in some areas) or no bells at all (in others); costume often consisting of ordinary clothes decorated with ribbons, strips of cloth, or pieces of coloured paper; or sometimes "fancy dress"; small numbers of dances in the team repertoire, often only one and rarely more than two; highly variable number of dancers in the set and configurations of the set (some sides had different versions of a dance for different numbers of dancers); and an emphasis on stick dances almost to the exclusion of hankie dances. Dances tended to be uncomplicated in form, e.g. alternation of sticking with a hey; stepping was likewise not elaborate. While performances at various times of the year are recorded, the most common dancing occasion was Boxing Day. Border morris performance persisted into the early twentieth century before it died out.
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          Many dances were collected, by Cecil Sharp and later collectors, and several were included in Bacon's book, but border morris was largely neglected by revival morris sides until late in the twentieth century. The Silurian Morris Men of Ledbury, Herefordshire changed over from Cotswold to Border morris in 1979, and the Shropshire Bedlams were founded in 1975; both became pioneers of a resurgence of border morris among revival sides in the following decades. Silurian has emphasized re-creation of the traditional border dances, while the Shropshire Bedlams have created a new repertoire of what some call "neo-border" dances, tending to be more complex and theatrical than the collected dances.


          


          Sword dancing
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          Usually regarded as a type of morris, although many of the performers themselves consider it as a traditional dance form in its own right, is the sword dance tradition, which includes both rapper sword and longsword traditions. In both styles the "swords" are not actual swords, but implements specifically made for the dance. The dancers are usually linked one to another via the swords, with one end of each held by one dancer and the other end by another. Rapper sides usually consist of five dancers, who are permanently linked-up during the dance. The rapper sword is a very flexible strip of spring-steel, with a fixed handle at one end, and a rotating handle at the other. The longsword is about 0.8 metres long, with a wooden handle at one end, a rounded tip, and no edge. Longsword sides consist usually of either six or eight dancers. In both rapper and longsword there is often with a supernumerary, who dances around, outside, and inside the set.


          


          Mumming


          The English mummers play occasionally involves morris or sword dances either incorporated as part of the play or performed at the same event. Mummers plays are often performed in the streets near Christmas to celebrate the New Year and the coming springtime. In has central themes of death and rebirth.


          


          Other traditions


          Other forms include Molly dance from Cambridgeshire. Molly dance, which is associated with Plough Monday, is a parodic form danced in work boots and with at least one Molly man dressed as a woman. The largest Molly Dance event is the Whittlesea Straw Bear Festival, established in 1980, held at Whittlesey in Cambridgeshire in January.


          There is also hoodening which comes from East Kent, and the Abbots Bromley Horn Dance.


          Another expression of the morris tradition is Vessel Cupping. This was practised in the East Riding of Yorkshire until the 1920s. It was a form danced by itinerant ploughboys in sets of three or four, about the time of Candlemas.


          


          Music


          Music was traditionally provided by either a pipe and tabor or a fiddle. These are still used today, but the most common instrument is the melodeon. Accordions and concertinas are also common, and other instruments are sometimes used. Often drums are employed.


          Cotswold and sword dancers are most often accompanied by a single player, but Northwest and Border sides often have a band, usually including a drum.


          For Cotswold and (to a degree) Border dances, the tunes are traditional and specific: the name of the dance is often actually the name of the tune, and dances of the same name from different traditions will have slightly different tunes. For Northwest and sword dancing there is less often a specific tune for a dance: the players may use several tunes, and will often change tunes during a dance.


          Several notable albums have been released, in particular the Morris On series, which consists of Son of Morris On, Grandson of Morris On, Great Grandson of Morris On, and Morris On The Road.


          


          Terminology


          Like many activities, morris dancing has a range of words and phrases that it uses in special ways.


          Many participants will refer to the world of morris dancing as a whole as the morris.


          A morris troupe is usually referred to as a side or a team. The two terms are interchangeable. Despite the terminology, morris dancing is hardly ever competitive.


          A set (which can also be referred to as a side) is a number of dancers in a particular arrangement for a dance. Most Cotswold morris dances are danced in a rectangular set of six dancers, and most Northwest dances in a rectangular set of eight; but there are many exceptions.


          A jig is a dance performed by one (or sometimes two) dancers, rather than by a set. Its music does not usually have the rhythm implied by the word jig in other contexts.


          The titles of officers will vary from side to side, but most sides have at least the following:


          
            	The role of the squire varies. In some sides the squire is the leader, who will speak for the side in public, usually lead or call the dances, and often decide the programme for a performance. In other sides the squire is more of an administrator, with the foreman taking the lead, and the dances called by any experienced dancer.


            	The foreman teaches and trains the dancers, and is responsible for the style and standard of the side's dancing.


            	The bagman is traditionally the keeper of the bag  that is to say, the side's funds. In some sides today the bagman acts as secretary (particularly bookings secretary) and there is often a separate treasurer.


            	On some sides a ragman manages and co-ordinates the team's kit or costume. This may include making bell-pads, ribbon bads, sashes and other accoutrements.

          


          Many sides have one or more fools. A fool will usually be extravagantly dressed, and communicate directly with the audience in speech or mime. The fool will often dance around and even through a dance without appearing really to be a part of it, but it takes a talented dancer to pull off such fooling while actually adding to and not distracting from the main dance set.


          
            [image: Pete the Royal Liberty Morris fool]

            
              Pete the Royal Liberty Morris fool
            

          


          Many sides also have a beast: a dancer in a costume made to look like a real or mythical animal. Beasts mainly interact with the audience, particularly children. In some groups this dancer is called the hobby.


          
            A tradition in Cotswold morris is a collection of dances that come from a particular area, and have something in common: usually the steps, arm movements, and dance figures. Many newer traditions are invented by revival teams.
          


          Most Cotswold dances alternate common figures (or just figures) with a distinctive figure (or chorus). The common figures are common to all (or some) dances in the tradition; the distinctive figure distinguishes that dance from others in the same tradition. Sometimes (particularly in corner dances) the choruses are not identical, but have their own sequence specific to the tradition. Nevertheless, something about the way the chorus is danced will distinguish that dance from others. Several traditions will often have essentially the same dance, where the name, tune, and distinctive figure are the same or similar, but each tradition employs its common figures and style.


          In England, an ale is a private party where a number of morris sides get together and perform dances for their own enjoyment rather than for an audience. Food is usually supplied, and sometimes this is a formal meal known as a feast or ale-feast. Occasionally an evening ale will be combined with a day or weekend of dance, where all the invited sides will tour the area and perform in public. In North America the term is widely used to describe a full weekend of dancing involving public performances and sometimes workshops. In the sixteenth to nineteenth centuries, the term "ale" referred to a church- or village-sponsored event where ale or beer was sold to raise funds. Morris dancers were often employed at such events.


          


          Evolution of the morris


          The "soul" of morris dancing exists within the many individual sides, which are for the most part constituted as clubs, each with its own constitution and procedures. These clubs act in a general harmony of good-will, each acknowledging the geographic rights of others. While there is nothing to stop one side performing in the heartland of another, this is rarely done without permission and agreement.


          The continuance of the morris is as much in the hands of independent groups of enthusiasts as it is in the nationwide groupings such as the Morris Ring. So while for some sides there is a feeling that the music and dance recorded in the 19th century should be maintained, there are others who freely reinterpret the music and dance to suit their abilities.


          The sides, however, do not exist in isolation. Instead they will meet regularly, not just at Ring Meetings, but also at the annual Feast that many sides organise. Apart from copious amounts of drinking and eating, the Feast (which can run over two days) is also an occasion for large numbers of morris dancers and musicians from across the country to come together in massed ensembles, performing throughout the area covered by the host side.


          Most morris clubs now have their own website (www.morrismen.org.uk is a typical example) recording their exploits and listing their forthcoming performances.


          


          Spelling


          "Morris" is sometimes capitalized, though in this context it is not a proper noun.


          


          Namesakes


          The dance may have given name to the board games three men's morris, six men's morris and nine men's morris.


          Erasmus Grasser, a German sculptor, created 16 realistic animated wood figures in the late 15th century called the morris dancers.


          British satirist and novelist Terry Pratchett features morris dancing in a number of his works, most notably " Lords and Ladies" and " Wintersmith": including the famed dark morris.


          New Zealand author Ngaio Marsh's novel Off With His Head (1957) is a detective story based around a morris dance.
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          Morse code is a method for transmitting telegraphic information, using standardized sequences of short and long elements to represent the letters, numerals, punctuation and special characters of a given message. The short and long elements can be formed by sounds, marks or pulses, in on off keying and are commonly known as "dots" and "dashes" or "dits" and "dahs".


          International Morse code is composed of five elements:


          
            	short mark, dot or 'dit' ()  one unit long


            	longer mark, dash or 'dah' (-)  three units long


            	intra-character gap (between the dots and dashes within a character)  one unit long


            	short gap (between letters)  three units long


            	medium gap (between words)  seven units long

          


          Morse code can be transmitted in a number of ways: originally as electrical pulses along a telegraph wire, but also as an audio tone, a radio signal with short and long tones, or as a mechanical or visual signal (e.g. a flashing light) using devices like an Aldis lamp or a heliograph. Morse code is transmitted using just two states (on and off) so it was an early form of a digital code. However, it is technically not binary, as the pause lengths are required to decode the information.


          Originally created for Samuel F. B. Morse's electric telegraph in the early 1840s, Morse code was also extensively used for early radio communication beginning in the 1890s. For the first half of the twentieth century, the majority of high-speed international communication was conducted in Morse code, using telegraph lines, undersea cables, and radio circuits. However, the variable length of the Morse characters made it hard to adapt to automated circuits, so for most electronic communication it has been replaced by more machinable formats, such as Baudot code and ASCII.


          The most popular current use of Morse code is by amateur radio operators, although it is no longer a requirement for Amateur licensing in the USA and many other countries. It also continues to be used for specialized purposes, including identification of navigational radio beacon and land mobile transmitters, plus some military communication, including flashing-light semaphore communications between ships in some naval services. Morse code is designed to be easily read by humans without a computer, making it appropriate for sending automated digital data in voice channels, as well as making it ideal for emergency signaling, such as by way of improvised energy sources that can be easily "keyed" by supplying and removing electric power (e.g. by flipping a switch or turning a flashlight on and off).


          In situations in which the pulse can only be the same length (such as tapping on wood, or on walls of prison cells -- as opposed to an electronic tone), a slightly longer pause between beats can be used in place of a long pulse ("dah").


          


          Development and history
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          Beginning in 1836, Samuel F. B. Morse and Alfred Vail developed an electric telegraph, which sent pulses of electrical current to control an electromagnet that was located at the receiving end of the telegraph wire. The technology available at the time made it impossible to print characters in a readable form, so the inventors had to devise an alternate means of communication. Beginning in 1837, William Cooke and Charles Wheatstone operated electric telegraphs in England, which also controlled electromagnets in the receivers; however, their systems used needle pointers that rotated to indicate the alphabetic characters being sent.


          In contrast, Morse and Vail's initial telegraph, which first went into operation in 1844, made indentations on a paper tape when an electrical current was transmitted. Morse's original telegraph receiver used a mechanical clockwork to move a paper tape. When an electrical current was received, an electromagnet engaged an armature that pushed a stylus onto the moving paper tape, making an indentation on the tape. When the current was interrupted, the electromagnet retracted the stylus, and that portion of the moving tape remained unmarked.


          The Morse code was developed so that operators could translate the indentations marked on the paper tape into text messages. In his earliest code, Morse had planned to only transmit numerals, and use a dictionary to look up each word according to the number which had been sent. However, the code was soon expanded to include letters and special characters, so it could be used more generally. The shorter marks were called "dots", and the longer ones "dashes", and the letters most commonly used in the English language were assigned the shortest sequences.


          In the original Morse telegraphs, the receiver's armature made a clicking noise as it moved into and out of position to mark the tape. Operators soon learned to translate the clicks directly into dots and dashes, making it unnecessary to use the paper tape. When Morse code was adapted to radio, the dots and dashes were sent as short and long pulses. It was later found that people become more proficient at receiving Morse code when it is taught as a language that is heard, instead of one read from a page.To reflect the sound of Morse code, practitioners began to vocalise a dot as "dit", and a dash as "dah".


          Morse code was an integral part of international aviation. Commercial and military pilots were required to be familiar with it, both for use with early communications systems and identification of navigational beacons which transmitted continuous three letter ID's in Morse code. As late as the 1990s, aeronautical charts listed the three letter ID of each airport in Morse and sectionals still show the Morse signals for Vortac and NDB used for in flight navigation.


          Morse code was also used as an international standard for maritime communication until 1999, when it was replaced by the Global Maritime Distress Safety System. When the French navy ceased using Morse code in 1997, the final message transmitted was "Calling all. This is our last cry before our eternal silence." See also: 500 kHz


          


          Modern International Morse Code


          Morse code has been in use for more than 160 years  longer than any other electronic encoding system. What is called Morse code today is actually somewhat different from what was originally developed by Vail and Morse. The Modern International Morse code, or continental code, was created by Friedrich Clemens Gerke in 1848 and initially used for telegraphy between Hamburg and Cuxhaven in Germany. After some minor changes, in 1865 it was standardised at the International Telegraphy congress in Paris (1865), and later made the norm by the International Telecommunication Union (ITU) as International Morse code. Morse's original code specification, largely limited to use in the United States, became known as American Morse code or "railroad code." American Morse is now very rarely used except in historical re-enactments.


          


          Amateur radio


          
            [image: Vibroplex semiautomatic key. The paddle, when pressed to the right by the thumb, generates a series of dits, the length and timing of which are controlled by a sliding weight toward the rear of the unit. When pressed to the left by the knuckle of the index finger, the paddle generates a dah, the length of which is controlled by the operator. Multiple dahs require multiple presses. Left-handed operators use a key built as a mirror image of this one.]

            
              Vibroplex semiautomatic key. The paddle, when pressed to the right by the thumb, generates a series of dits, the length and timing of which are controlled by a sliding weight toward the rear of the unit. When pressed to the left by the knuckle of the index finger, the paddle generates a dah, the length of which is controlled by the operator. Multiple dahs require multiple presses. Left-handed operators use a key built as a mirror image of this one.
            

          


          International Morse code today is most popular among amateur radio operators, where it is used as the pattern to key a transmitter on and off in the radio communications mode commonly referred to as "continuous wave" or "CW". The original amateur radio operators used Morse code exclusively, as voice-capable radio transmitters did not become commonly available until around 1920. Until 2003 the International Telecommunication Union (ITU) mandated Morse code proficiency as part of the amateur radio licensing procedure worldwide. However, the World Radiocommunication Conference of 2003 (WRC-03) made the Morse code requirement for amateur radio licensing optional. Many countries subsequently removed the Morse requirement from their licence requirements.


          Until 1991, a demonstration of the ability to send and receive Morse code at 5 words per minute (WPM) was required to receive an amateur radio license for use in the United States from the Federal Communications Commission. Demonstration of this ability was still required for the privilege to use the HF bands. Until 2000, proficiency at the 20 WPM level was required to receive the highest level of amateur license (Extra Class); effective April 15, 2000, the FCC reduced the Extra Class requirement to 5 WPM. Finally, effective February 23, 2007, the FCC eliminated the Morse code proficiency requirements for all amateur licenses.


          While phone (voice) and data transmissions are limited to specific amateur radio bands, CW is the only form of communication that is permitted on all amateur bands LF, MF, HF, UHF, and VHF. In some countries, certain portions of the amateur radio bands are reserved for transmission of Morse code signals only. Because Morse transmissions employ an on-off keyed radio signal, it requires less complex equipment than other forms of radio communication. Morse code also requires less bandwidth than voice communication, typically 100-150 Hz, compared to the roughly 2400 Hz used by single-sideband voice. Morse code is received as a high-pitched audio tone, so transmissions are easier to copy than voice through the noise on congested frequencies, and it can be used in very high noise / low signal environments. The fact that the transmitted energy is concentrated into a very limited bandwidth makes it possible to use narrow receiver filters, which suppress or eliminate interference on nearby frequencies. The narrow signal bandwidth also takes advantage of the natural aural selectivity of the human brain, further enhancing weak signal readability. This efficiency makes CW extremely useful for DX (distance) transmissions, as well as for low-power transmissions (commonly called " QRP operators", from the Q-code for "reduce power"). There are several amateur clubs that require solid high speed copy, the highest of these has a standard of 60 WPM. For a slower level, the American Radio Relay League offers a code proficiency certification program that starts at 10 WPM.


          The relatively limited speed at which Morse code can be sent led to the development of an extensive number of abbreviations to speed communication. These include prosigns and Q codes, plus a restricted standardized format for typical messages. This use of abbreviations also facilitates communication between operators who do not share a common language and thus would have great difficulty in communicating using voice modes.


          Although the traditional telegraph key (straight key) is still used by many amateurs, the use of semi- and fully-automatic electronic keyers (known as "bugs") is prevalent today. Computer software is also frequently employed to produce and decode Morse code radio signals.


          


          Other uses


          
            [image: A commercially manufactured iambic paddle used in conjunction with an electronic keyer to generate high-speed Morse code, the timing of which is controlled by the electronic keyer. Manipulation of dual-lever paddles is similar to the Vibroplex, but pressing the right paddle generates a series of dahs, and squeezing the paddles produces dit-dah-dit-dah sequence. The actions are reversed for left-handed operators.]

            
              A commercially manufactured iambic paddle used in conjunction with an electronic keyer to generate high-speed Morse code, the timing of which is controlled by the electronic keyer. Manipulation of dual-lever paddles is similar to the Vibroplex, but pressing the right paddle generates a series of dahs, and squeezing the paddles produces dit-dah-dit-dah sequence. The actions are reversed for left-handed operators.
            

          


          Operators skilled in Morse code can often understand ("copy") code in their heads at rates in excess of 40 WPM. International contests in code copying are still occasionally held. In July 1939 at a contest in Asheville in the United States Ted R. McElroy set a still-standing record for Morse copying, 75.2 WPM. In his online book on high speed sending, William Pierpont N0HFF notes some operators may have passed 100 WPM. By this time they are "hearing" phrases and sentences rather than words. The fastest speed ever sent by a straight key was achieved in 1942 by Harry Turner W9YZE (d. 1992) who reached 35 WPM in a demonstration at a U.S. Army base.


          As of 2007 commercial radiotelegraph licenses are still being issued in the United States by the Federal Communications Commission. Designed for shipboard and coast station operators, they are awarded to applicants who pass written examinations on advanced radio theory and show 20 WPM code proficiency [this requirement is waived for "old" (20 WPM) Extra Class licensees]. However, since 1999 the use of satellite and very high frequency maritime communications systems ( GMDSS) have essentially made them obsolete.


          Radio navigation aids such as VORs and NDBs for aeronautical use broadcast identifying information in the form of Morse Code, though many VOR stations now also provide voice identification.


          


          Applications for the general public


          An important application is signaling for help through SOS or ... --- ... . This can be sent many ways: keying a radio on and off, toggling a flashlight, banging on a structure, arranging earth material (best to make a triangle instead), and any other method imaginable.


          In speed contests between expert Morse code operators and expert cellphone SMS text messaging users, Morse code has consistently won, leading to speculation that cellphone manufacturers might someday build interfaces for Morse code input. This interface would translate the Morse code input into text, so that it could be sent to any SMS-capable cellphone, thus the recipient would not need to know Morse code in order to read it. (There are third party applications already available for some cellphones that allow Morse code input for sending SMS (see external links)). Other speculated applications include taking an existing assistive application of Morse code (see below) and using the vibrating alert feature on the cellphone to translate SMS messages to Morse code for silent, hands free "reading" of the incoming messages. Many Nokia cellphones have an option to beep either "SMS" or "CONNECTING PEOPLE" in Morse code as an audible alert for the reception of a text message.


          


          Morse code as an assistive technology


          Morse code has been employed as an assistive technology, helping people with a variety of disabilities to communicate. Morse can be sent by persons with severe motion disabilities, as long as they have some minimal motor control. In some cases this means alternately blowing into and sucking on a plastic tube ("puff and sip" interface). People with severe motion disabilities in addition to sensory disabilities (e.g. people who are also deaf or blind) can receive Morse through a skin buzzer. Products are available that allow a computer operating system to be controlled by Morse code, allowing the user access to the Internet and electronic mail.


          In one case reported in the radio amateur magazine QST an old shipboard radio operator who had a stroke and lost the ability to speak or write was able to communicate with his physician (a radio amateur) by blinking his eyes in Morse. A better confirmed case occurred in 1966 when prisoner of war Jeremiah Denton, brought on television by his North Vietnamese captors, Morse-blinked the word TORTURE.


          


          Representation and timing


          Morse messages are generally transmitted by a hand-operated device such as a telegraph key, so there are variations introduced by the skill of the sender and receiver  more experienced operators can send and receive at faster speeds. There are two "symbols" used to represent letters, called dots and dashes or (more commonly among CW users) dits and dahs. The length of the dit determines the speed at which the message is sent, and is used as the timing reference.


          The speed of Morse code is typically specified in "words per minute" (WPM). In text-book, full-speed Morse, a dah is conventionally 3 times as long as a dit. The spacing between dits and dahs within a character is the length of one dit; between letters in a word it is the length of a dah (3 dits); and between words it is 7 dits. The Paris standard defines the speed of Morse transmission as the dot and dash timing needed to send the word "Paris" a given number of times per minute. The word Paris is used because it is precisely 50 "dits" based on the text book timing.


          Under this standard, the time for one "dit" can be computed by the formula:


          
            	T = 1200 / W

          


          Where: W is the desired speed in words-per-minute, and T is one dit-time in milliseconds.


          Below is an illustration of timing conventions. The phrase "MORSE CODE", in Morse code format, would normally be written something like this, where - represents dahs and  represents dits:

          
-- --- -   (space) -- --- - 
M O R S E (space) C O D E



          Next is the exact conventional timing for this phrase, with = representing "signal on", and . representing "signal off", each for the time length of exactly one dit:

          
   1   2   3   4   5   6   7   8   
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789
 
M------ O---------- R------ S---- E  C---------- O---------- D------ E
===.===...===.===.===...=.===.=...=.=.=...=.......===.=.===.=...===.===.===...===.=.=...=
 ^ ^   ^ ^  ^    ^   
 | |   dah dit  |    |    
symbol space  letter  space   word space 



          People learning Morse code using the Farnsworth method, named for Donald R. "Russ" Farnsworth, also known by his call sign, W6TTB, are taught to send and receive letters and other symbols at their full target speed, that is with normal relative timing of the dots, dashes and spaces within each symbol for that speed. However, initially exaggerated spaces between symbols and words are used, to give "thinking time" to make the sound "shape" of the letters and symbols easier to learn. The spacing can then be reduced with practice and familiarity. Another popular teaching method is the Koch method, named after German psychologist Ludwig Koch, which uses the full target speed from the outset, but begins with just two characters. Once strings containing those two characters can be copied with 90% accuracy, an additional character is added, and so on until the full character set is mastered.


          Morse code is often spoken or written with "dah" for dashes, "dit" for dots located at the end of a character, and "di" for dots located at the beginning or internally within the character. Thus, the following Morse code sequence:

          
M O R S E (space) C O D E
-- --- -   (space) -- --- - 



          is verbally:


          Dah-dah dah-dah-dah di-dah-dit di-di-dit dit, Dah-di-dah-dit dah-dah-dah dah-di-dit dit.


          Note that there is little point in learning to read written Morse as above; rather, the sounds of all of the letters and symbols need to be learnt, for both sending and receiving.


          


          Letters, numbers, punctuation


          
            
              
                	[image: (audio)]

                	This section includes inline links to audio files. If you have trouble playing the files, see Wikipedia Media help.
              

            

          


          
            
              	Character

              	Code

              	Character

              	Code

              	Character

              	Code

              	Character

              	Code

              	Character

              	Code

              	Character

              	Code
            


            
              	A

              	

              	J

              	

              	S

              	

              	1

              	

              	Period [.]

              	

              	Colon [:]

              	
            


            
              	B

              	

              	K

              	

              	T

              	

              	2

              	

              	Comma [,]

              	

              	Semicolon [;]

              	
            


            
              	C

              	

              	L

              	

              	U

              	

              	3

              	

              	Question mark [?]

              	

              	Double dash [=]

              	
            


            
              	D

              	

              	M

              	

              	V

              	

              	4

              	

              	Apostrophe [']

              	

              	Plus [+]

              	
            


            
              	E

              	

              	N

              	

              	W

              	

              	5

              	

              	Exclamation mark [!]

              	

              	Hyphen, Minus [-]

              	
            


            
              	F

              	

              	O

              	

              	X

              	

              	6

              	

              	Slash [/], Fraction bar

              	

              	Underscore [_]

              	
            


            
              	G

              	

              	P

              	

              	Y

              	

              	7

              	

              	Parenthesis open [(]

              	

              	Quotation mark ["]

              	
            


            
              	H

              	

              	Q

              	

              	Z

              	

              	8

              	

              	Parenthesis closed [)]

              	

              	Dollar sign [$]

              	
            


            
              	I

              	

              	R

              	

              	0

              	

              	9

              	

              	Ampersand [&], Wait

              	

              	At sign [@]

              	
            

          


          There is no standard representation for the exclamation mark (! ), although the KW digraph () was proposed in the 1980s by the Heathkit Company (a vendor of assembly kits for amateur radio equipment). While Morse code translation software prefers this version, on-air use is not yet universal as some amateur radio operators in Canada and the USA continue to prefer the older MN digraph () carried over from American landline telegraphy code.


          The &, $ and the _ sign are not defined inside the ITU recommendation on morse code. But the $ sign code was defined inside the Phillips Code (huge collection of abbreviations used on land line telegraphy) as a SX representation. The above given representation for the &-sign is the morse pro sign used for wait.


          On May 24, 2004the 160th anniversary of the first public Morse telegraph transmissionthe Radiocommunication Bureau of the International Telecommunication Union ( ITU-R) formally added the "@" (" commercial at" or "commat") character to the official Morse character set, using the sequence denoted by the AC digraph (). This sequence was reportedly chosen to represent "A[T] C[OMMERCIAL]" or the letter "a" inside the swirl appearing to be a "C". The new character facilitates sending electronic mail addresses by Morse code and is notable since it is the first official addition to the Morse set of characters since World War I.


          


          Prosigns


          
            
              	Character(s)

              	Code

              	Character(s)

              	Code

              	Character(s)

              	Code
            


            
              	Wait

              	-

              	Error

              	

              	Understood

              	-
            


            
              	Invitation to transmit

              	--

              	End of work

              	--

              	Starting Signal

              	---
            

          


          Defined in the ITU recommendation.


          


          Non-English extensions to the Morse code


          
            
              	Char.

              	Code

              	Char.

              	Code

              	Char.

              	Code

              	Char.

              	Code

              	Char.

              	Code
            


            
              	 (also )

              	

              	ch (also )

              	

              	 (also đ)

              	

              	ĵ

              	

              	ŝ

              	
            


            
              	 (also )

              	

              	

              	

              	ĝ

              	

              	

              	

              	

              	
            


            
              	 (also ĉ)

              	

              	

              	

              	ĥ

              	

              	 (also )

              	

              	 (also ŭ)

              	
            

          


          


          Non-Latin extensions to Morse code


          See Other alphabets in Morse code. For Chinese, Chinese telegraph code is used to map Chinese characters to four-digit codes and send these digits out using standard Morse code.


          


          Alternative display of more common characters for the international code


          Some methods of teaching or learning morse code use the dichotomic search table below.


          
            [image: A graphical representation of the dichotomic search table: the user branches left at every dot and right at every dash until the character is finished.]

            
              A graphical representation of the dichotomic search table: the user branches left at every dot and right at every dash until the character is finished.
            

          


          


          Morse code in popular culture


          Morse code has been used many times in music, print advertising, artwork, and as a plot device in films, television, and novels.


          The album Radio K.A.O.S. by Roger Waters features Morse code on its cover and several songs.


          The theme music of the television series Some Mothers Do 'Ave 'Em, composed by Ronnie Hazlehurst, spells out the programme's title in Morse code.


          The popular Rush song "YYZ" also uses morse code. YYZ is the abbreviation for their hometown's airport (specifically, Toronto Pearson International Airport). YYZ in morse code is -.-- / -.-- / --.. , which is the same beat as the intro to the song.


          The German Synth-rock band Kraftwerk, in the song Radio-Aktivitt or Radio-Activity in English on the 1975 album of the same name, used morse code to spell out the name of the band.


          The New York based band Interpol used Morse code to spell out the titles of the tracks on their album Antics.


          In Infernal Affairs, Wong Chi Shing used Morse Code to communicate with Chan Wing-Yan during the mission.


          Each episode of the TV Series Jericho begins with a different message in Morse code. Each message is usually something about the upcoming episode.


          In the British TV Series Inspector Morse, the theme music spells out the name "MORSE" in Morse code.


          On the album Train of Thought by band Dream Theatre, the song "In the Name of God" has a section where drummer Mike Portnoy taps out in Morse code the message, "EAT MY ASS AND BALLS." The phrase is a running joke with the band and was placed into the song as an Easter egg for fans.


          The author, Trenton Lee Sewart incorporated Morse code into the plot of his children's book, The Mysterious Benedict Society, using it as a way for the characters to communicate during their mission. There is also a secret message in Morse code on the back flap of the hardback cover.


          The Capitol Records building in Hollywood California, designed to look like a stack of 45 RPM records, has a red beacon light on top of the "spindle" that spells out H O L L Y W O O D in Morse code.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Morse_code"
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                  [image: A small part of The Great Pavement, a Roman mosaic laid in AD 325 at Woodchester, Gloucestershire, England.]

                  
                    A small part of The Great Pavement, a Roman mosaic laid in AD 325 at Woodchester, Gloucestershire, England.
                  

                

              
            


            
              	
                
                  [image: Cave canem mosaics ('beware of the dog') were a popular motif for the threshold of Roman villas.]

                  
                    Cave canem mosaics ('beware of the dog') were a popular motif for the threshold of Roman villas.
                  

                

              
            


            
              	
                
                  [image: Early 12th-century Kievan mosaic depicting St. Demetrius.]

                  
                    Early 12th-century Kievan mosaic depicting St. Demetrius.
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                    Located in Tustin, California, this contemporary opalescent glass mosaic by David Ascalon depicts events from the Old Testament.
                  

                

              
            

          


          Mosaic is the art of decoration with small pieces of colored glass, stone or other material. It may be a technique of decorative art, an aspect of interior decoration or of cultural and spiritual significance as in a cathedral. Small tiles or fragments of pottery (known as tesserae, diminutive tessellae) or of colored glass or clear glass backed with metal foils are used to create a pattern or picture.


          


          History


          Mosaics were used across the ancient world for domestic interior decoration. Mosaics of the 4th century BC are found in the Macedonian palace-city of Aegae, and they enriched the floors of Hellenistic villas, and Roman dwellings from Britain to Dura-Europas. Splendid mosaic floors distinguished luxurious Roman villas across north Africa. In Rome, Nero and his architects used mosaics to cover the surfaces of walls and ceilings in the Domus Aurea, built AD 64.


          


          Early Christian art


          With the building of Christian basilicas in the late 4th century, wall and ceiling mosaics were adapted to Christian uses. The earliest examples, such as those of the first basilica of St. Peter and St. Paul were all destroyed, but the mosaics of Santa Constanza and Santa Pudenziana, both from the 4th century, survived. The winemaking putti in the ambulatory of Santa Constanza still follow the classical tradition (ie. feast of Bacchus). The so-called Tomb of the Julii, near the crypt beneath St Peter's Basilica, is a fourth-century vaulted tomb with wall and ceiling mosaics that are given Christian interpretations. The former Tomb of Galerius in Thessaloniki, converted into a Christian church during the course of the 4th century, was embellished with very high artistic quality mosaics. Only fragments survived of the original decoration, especially a band depicting saints with hands raised in prayer, in front of complex architectural phantasies.


          In the following century Ravenna, the capital of the Western Roman Empire, became the centre of late Roman mosaic art (see details in Ravenna section). Milan also served as the capital of the western empire in the 4th century. In the St Aquilinus Chapel of the Basilica of San Lorenzo mosaics executed in the late 4th-early 5th centuries, depict Christ with the Apostles and the Abduction of Elijah; these mosaics are outstanding for their bright colors, naturalism and adherence to the classical canons of order and proportion.


          Albingaunum was the main Roman port of Liguria. The octogonal baptistry of the town was decorated in the 5th century with high quality blue and white mosaics representing the Apostles. The surviving remains are fragmentary.


          A beautiful mosaic pavement depicting humans, animals and plants from the original fourth-century cathedral of Aquileia have survived in the later medieval church. This mosaic adopts pagan motifs such as the Nilotic scene but behind the traditional naturalistic content is Christian symbolism (ichthys, fisherman). The sixth-century early Christian basilicas of Sant' Eufemia and Santa Maria delle Grazie in Grado also boast magnificent mosaic floors.


          


          Ravenna


          In the 5th century Ravenna, the capital of the Western Roman Empire, became the centre of late Roman mosaic art. The Mausoleum of Galla Placidia was decorated with mosaics of high artistic quality in 425-430. The vaults of the small, cross-shaped structure are clad with mosaics on blue background. The central motif above the crossing - the golden cross in the middle of the stary sky - especially capturing. Another great building established by Galla Placidia was the Church of San Giovanni Evangelista. She erected it in fulfillement of a vow that she made when escaped from a deadly storm in 425 on the sea voyage from Constantinople to Ravenna. The mosaics depicted the storm, portraits of members of the western and eastern imperial family and the bishop of Ravenna, Peter Chrysologus. They were probably the most beautiful late Roman works of art in Ravenna, but we know them only from Renaissance sources because they were destroyed in 1569.


          Ostrogoths kept alive the tradition in the sixth century, as the mosaics of the Arian Baptistry, Baptistry of Neon, Archiepiscopal Chapel, and the earlier phase mosaics in the Basilica of San Vitale and Basilica of Sant'Apollinare Nuovo testify.


          After 539 Ravenna was conquered by the Byzantine Empire and became the seat of the Exarchate of Ravenna. The greatest development of Christian mosaics unfolded in the second half of the 6th century. Outstanding examples of Byzantine mosaic art are the later phase mosaics in the Basilica of San Vitale and Basilica of Sant'Apollinare Nuovo. The mosaic depicting Emperor Justinian I and Empress Theodora in the Basilica of San Vitale were executed shortly after the Byzantine conquest. The mosaics of the Basilica of Sant'Apollinare in Classe were made around 549. The anti-Arian theme is obvious in the apse mosaic of San Michele in Affricisco, executed in 545-547 (largely destroyed, the remains in Berlin).


          The last example of Byzantine mosaics in Ravenna was commissioned by bishop Reparatus between 673-79 in the Basilica of Sant'Apollinare in Classe. The mosaic panel in the apse showing the bishop with Emperor Constantine IV is obviously an imitation of the Justinian panel in San Vitale.


          Ravenna is still known world-wide as the Capital of Mosaic on account of its unique artistic heritage.


          


          Byzantine mosaics


          
            [image: Mosaic Icon of Christ Pantocrator from Hagia Sophia.]

            
              Mosaic Icon of Christ Pantocrator from Hagia Sophia.
            

          


          Mosaics played a more important role in Byzantine art as in Western-Europe. Byzantine church interiors were generally covered with golden mosaics. Mosaic art flourished in the Byzantine Empire from the 6th to the 15th century. The majority of Byzantine mosaics were destroyed without trace during the long Christian-Muslim wars but surviving remains still form a beautiful collection.


          The buildings of Emperor Justinian like the Hagia Sophia in Constantinople and the Nea Church in Jerusalem were certainly embellished with great mosaics but none of these survived. Probably the earliest example of Byzantine mosaic art can be found in the Saint Catherine's Monastery on Mount Sinai. On the upper wall Moses is shown in two panels on a landscape background. In the apse we can see the Transfiguration of Jesus on a golden background. The apse is surrounded with bands containing medallions of apostles and prophets, and two contemporary figure, "Abbot Longinos" and "John the Deacon". The mosaic was probably created in 565/6.


          The so-called small sekretonof the Great Palace of Constantinople was built in 565-577. Some fragments survived from the mosaics of the vaulted room. The vine scroll motives are very similar to those in the Santa Constanza and they still follow the Classical tradition. There are remains of floral decoration in the Panayia Acheiropoietos Church in Thessaloniki (5-6th centuries).


          In the 6th century Ravenna, the capital of Byzantine Italy, became the centre of mosaic making (see details in Ravenna section). Istria also boasts some important examples from this era. The Euphrasian Basilica in Parentium was built in the middle of the 6th century and decorated with outstanding mosaics depicting the Theotokos flanked by angels and saints. It is a typical Ravennate work of art.


          Interesting fragments remained from the mosaics of the Church of Santa Maria Formosa in Pola. These high quality pieces were made during the 6th century by artists from Constantinople. Their pure Byzantine style is different than the contemporary Ravennate mosaics.


          Very few early Bzyantine mosaics survived the Iconoclastic destruction of the 8th century. Among the rare examples are the 6th century Christ in majesty (or Ezekiel's Vision) mosaic in the apse of the Osios David Church in Thessaloniki that was hidden behind mortar during the times of danger. The early 7th century Hagios Demetrios Church also escaped destruction.


          In the Iconoclastic era figural mosaics were also condemned as idolatry. The Iconoclastic churches were embellished with plain gold mosaics with only one great cross in the apse like the Hagia Irene in Constantinople (after 740). There were similar crosses in the apses of the Hagia Sophia Church in Thessaloniki and in the Church of the Dormition in Nicaea. The crosses were substituted with the image of the Theotokos in both churches after the victory of the Iconodules (787-797 and in 8-9th centuries respectively, the Dormition church was totally destroyed in 1922).


          
            [image: One of floor mosaics excavated at the Great Palace of Constantinople, dated to the reign of Justinian I.]

            
              One of floor mosaics excavated at the Great Palace of Constantinople, dated to the reign of Justinian I.
            

          


          A similar Theotokos image flanked by two archangels were made for the Hagia Sophia in Constantinople in 867. The dedication inscription says: "The images which the impostors had cast down here pious emperors have again set up." In the 870s the so-called large sekreton of the Great Palace of Constantinople was decorated with the images of the four great iconodule patriarchs.


          The post-Iconoclastic era was the heyday of Byzantine art with the most beautiful mosaics executed. The mosaics of the Macedonian Renaissance (867-1056) carefully mingled traditionalism with innovation. The 9th and 10th century mosaics of the Hagia Sophia in Constantinople are truly classical Byzantine artworks. The north and south tympana beneath the dome was decorated with figures of prophets, saints and patriarchs. Above the principal door from the narthex we can see an Emperor kneeling before Christ (late 9th or early 10th century). Above the door from the soutwest vestibule to the narthex another mosaic shows the Theotokos with Iustinian and Constantine. Iustinian is offering the model of the church to Mary while Constantine is helding the model of the city in his hand. Both emperors are beardless - this is an example for conscious archaization as contemporary Byzantine rulers were bearded. A mosaic panel on the gallery shows Christ with Constantine Monomachos and Empress Zoe (1042-1055). The emperor gives a bulging money sack to Christ offering a donation for the church.


          Another great mosaics of the Macedonian renaissance in the church of St Mary of the Pharos and the Nea Church were totally destroyed together with the buildings themselves. The dome of the Hagia Sophia Church in Thessaloniki is decorated with an Ascension mosaic (c. 885). The composition resembles to the great baptistries in Ravenna with apostles standing between palms and Christ in the middle. The scheme is somewhat unusual as the standard post-Iconoclastic formula for domes contained only the image of the Pantokrator.


          An interesting set of Macedonian era mosaics make up the decoration of the Hosios Loukas Monastery. In the nartex we can see the Crucifixion, the Pantokrator and the Anastasis above the doors, while in the church the Theotokos (apse), Pentecost, scenes from Christ's life and ermit St Loukas (all executed before 1048). The scenes are treated with a minimum of detail and the panels are dominated with the gold setting.


          The Nea Moni Monastery on Chios was established by Constantine Monomachos in 1043-1056. The exceptional mosaic decoration of the dome showing probably the nine orders of the angels was destroyed in 1822 but other interesting panels survived (Theotokos with raised hands, four evangelists with seraphim, scenes from Christ's life and an interesting Anastasis where King Salomon bears resemblance to Constantine Monomachos). In comparison with Osios Loukas Nea Moni mosaics contain more figures, detail, landscape and setting.


          The Daphni Monastery houses the best preserved complex of mosaics from the early Comnenan period (ca. 1100) when the austere and hieratic manner typical for the Macedonian epoch and represented by the Christ Pantocrator image inside the dome, was metamorphosing into a more intimate and delicate style, of which The Angel before St Joachim  with its pastoral backdrop, harmonious gestures and pensive lyricism  is considered a superb example.


          There are very few existing mosaics from the Komnenian period but this paucity must be due to accidents of survival and gives a misleading impression. The only surviving 12th century mosaic work in Constantinople is a panel in Hagia Sophia depicting Emperor John II and Empress Eirene with the Theotokos (1122-34). The empress with her long braided hair and rosy cheeks is especially capturing. It must be a life-like portrayal because Eirene was really a redhead as her original Hungarian name, Piroska shows. The imperial mausoleum of the Komnenos dynasty, the Pantokrator Monastery was certainly decorated with great mosaics but these were later destroyed. The lack of Komnenian mosaics outside the capital is even more apparent. There is only a "Communion of the Apostles" in the apse of the cathedral of Serres.


          A striking technical innovation of the Komnenian period was the production of very precious, miniature mosaic icons. In these icons the small tesserae (with sides of 1 mm or less) were set on wax or resin on a wooden panel. These products of extraordinary craftmanship were intended for private devotion. The Louvre Transfiguration is a very fine example from the late 12th century.


          The sack of Constantinople in 1204 caused the decline of mosaic art for the next five decades. After the reconquest of the city by Michael VIII Palaiologos in 1261 the Hagia Sophia was restored and a beautiful new Deesis was made on the south galery. This huge mosaic panel with figures two and a half times lifesize is really overwhelming due to its grand scale and superlative craftmanship. The Hagia Sophia Deesis is probably the most famous Byzantine mosaic in Constantinople.


          The Pammakaristos Monastery was restored by Michael Glabas, an imperial official, in the late 13th century. Only the mosaic decoration of small burial chapel of Glabas survived. This domed chapel was built by his widow, Martha around 1304-08. In the miniature dome we can see the traditional Pantokrator with twelve prophets beneath. Unusually the apse is decorated with a Deesis, probably due to the funerary function of the chapel.


          The Church of the Holy Apostles in Thessaloniki was built in 1310-14. Although some vandal systematically removed the gold tesserae of the background it can be seen that the Pantokrator and the prophets in the dome follow the traditional Byzantine pattern. Many details are similar to the Pammakaristos mosaics so we can suppose that the same team of mosaicists worked in both buildings. Another building with a related mosaic decoration is the Theotokos Paregoritissa Church in Arta. The church was established by the Despot of Epirus in 1294-96. In the dome we can see the traditional stern Pantokrator, with prophets and cherubim below.


          The greatest mosaic work of the Palaiologian Renessaince is the decoration of the Chora Church in Constantinople. Although the mosaics of the naos haven't survived except three panels, the decoration of the exonarthex and the esonarthex constitute the most important full-scale mosaic cycle in Constantinople after the Hagia Sophia. They were executed around 1320 by the command of Theodore Metochites. The esonarthex has two fluted domes, specially created to provide the ideal setting for the mosaic images of the ancestors of Christ. The southern one is called the Dome of the Pantokrator while the northern one is the Dome of the Theotokos. The most important panel of the esonarthex depicts Theodor Metochites wearing a huge turban, offering the model of the church to Christ. The walls of both narthexes are decorated with mosaic cycles from the life of the Virgin and the life of Christ. These panels show the influence of the Italian trecento on Byzantine art especially the more natural settings, landscapes, figures.


          The last Byzantine mosaic work was created for the Hagia Sophia, Constantinople in the middle of the 14th century. The great eastern arch of the cathedral collapsed in 1346, bringing down the third of the main dome. By 1355 not only the big Pantokrator image was restored but new mosaics were set on the eastern arch depicting the Theotokos, the Baptist and Emperor John V Palaiologos (discovered only in 1989).


          


          Medieval Rome


          Christian mosaic art also flourished in Late Antique and medieval Rome. 5th century mosaics can be found over the triumphal arch and in the nave of the basilica of Santa Maria Maggiore. The 27 surviving panels of the nave are the most important mosaic cycle in Rome of this period. 6th century pieces are really rare in Rome but we should mention the mosaics inside the triumphal arch of the basilica of San Lorenzo fuori le mura. The Chapel of Ss. Primo e Feliciano in Santo Stefano Rotondo has very interesting and rare mosaics from the 7th century. This chapel was built by by Pope Theodore I as a family burial place.


          In the 7-9th centuries Rome fell under the influence of Byzantine art, noticeable on the mosaics of Santa Prassede, Santa Maria in Domnica, Sant'Agnese fuori le Mura, Santa Cecilia in Trastevere and the San Venanzio chapel of San Giovanni in Laterano. The great dining hall of Pope Leo III in the Lateran Palace was also decorated with mosaics. They were all destroyed later except one interesting example, the so-called Triclinio Leoniano about which a copy was made in the 18th century.


          The last great period of Roman mosaic art was the 12-13th century when Rome developed their own distinct artistic style, free from the strict rules of eastern tradition and with a more realistic portrayal of figures in space. The most well-known works of this period are the floral mosaics of the Basilica di San Clemente, the faade of Santa Maria in Trastevere and San Paolo fuori le Mura. The beautiful apse mosaic of Santa Maria in Trastevere (1140) depicts Christ and Mary sitting next to each other on the heavenly throne, the first example of this iconographic scheme. A similar mosaic, Christ coronating Mary, decorates the apse of Santa Maria Maggiore. It is a work of Jacopo Torriti from 1295. The mosaics of Torriti and Jacopo da Camerino in the apse of San Giovanni in Laterano from 1288-94 were thoroughly restored in 1884. The apse mosaic of San Crisogono is attributed to Pietro Cavallini, the greatest Roman painter of the 13th century. Six scenes from the life of Mary in Santa Maria in Trastevere were also executed by Cavallini in 1290. These mosaics are praised for their realistic portrayal and attempts of perspective.


          The great Navicella mosaic (1305-1313) in the atrium of the Old St. Peter's is attributed to Giotto di Bondone. The giant mosaic, commissioned by Cardinal Jacopo Stefaneschi, was originally situated on the eastern porch of the old basilica and occupied the whole wall above the entrance arcade facing the courtyard. It depicted St. Peter walking on the waters. This extraordinary work was mainly destroyed during the construction of the new St. Peter's in the 17th century. Navicella means "little ship" referring to the large boat which dominated the scene, and whose sail, filled by the storm, loomed over the horizon. Such a natural representation of a seascape was known only from ancient works of art.


          


          Sicily


          In Sicily the heyday of mosaic making was the age of the independent Norman kingdom in the 12th century. The Norman kings adopted the Byzantine tradition of mosaic decoration to enhance the somewhat dubious legality of their rule. Greek masters working in Sicily developed their own style, that shows the influence of Western European and Islam artistic tendencies. Best examples of Sicilian mosaic art are the Cappella Palatina of Roger II, the Martorana church in Palermo and the cathedrals of Cefal and Monreale.


          The Cappella Palatina clearly shows evidence for blending the eastern and western styles. The dome (1142-42) and the eastern end of the church (1143-1154) were decorated with typical Byzantine mosaics ie. Pantokrator, angels, scenes from the life of Christ. Even the inscriptions are written in Greek. The narrative scenes of the nave (Old Testament, life of Sts Peter and Paul) are resembling to the mosaics of the Old St. Peter's and St. Paul's Basilica in Rome (Latin inscriptions, 1154-66).


          The Martorana church (decorated around 1143) looked originally even more Byzantine although important parts were later demolished. The dome mosaic is very similar to that of the Cappella Palatina with Christ enthroned in the middle and four bowed, elongated angels. The Greek incsriptions, decorative patterns, the evangelists in the squinches are obviously executed by the same Greek masters who worked on Capella Palatina. The mosaic depicting Roger II of Sicily, dressed in Byzantine imperial robes, receiving the crown by Christ was originally in the demolished narthex together with another panel, the Theotokos with Georgios of Antiochia, the founder of the church.


          In Cefal (1148) only the high, French Gothic presbitery was covered with mosaics: the Pantokrator on the semidome of the apse and cherubim on the vault. On the walls we can see Latin and Greek saints, with Greek inscriptions.


          The Monreale mosaics constitute the largest decoration of this kind in Italy, covering 0,75 hectares with at least 100 million glass and stone tesserae. This huge work was executed between 1176 and 1186 by the order of King William II of Sicily. The iconography of the mosaics in the presbytery is similar to Cefalu while the pictures in the nave are almost the same as the narrative scenes in the Cappella Palatina. The Martorana mosaic of Roger II blessed by Christ was repeated with the figure of King William II instead of his predecessor. Another panel shows the king offering the model of the cathedral to the Theotokos.


          The Cathedral of Palermo, rebuilt by Archbishop Walter in the same time (1172-85), was certainly decorated with mosaics but none of these survived. Southern Italy was also part of the Norman kingdom but great mosaics didn't survived in this area except the fine mosaic pavement of the Otranto cathedral from 1166, with interesting representations of the months, Old Testament subjects and others.


          


          Medieval Italy


          In parts of Italy, which were under eastern artistic influences, like Sicily and Venice, mosaic making never went out of fashion in the Middle Ages. The whole interior of the St Mark's Basilica in Venice is clad with elaborate, golden mosaics. The oldest scenes were executed by Greek masters in the late 11th century but the majority of the mosaics are works of local artists from the 12-13th centuries. The decoration of the church was finished only in the 16th century. 110 scenes of mosaics in the atrium of St Mark's were based directly on the miniatures of the Cotton Genesis, a Byzantine manuscript that was brought to Venice after the sack of Constantinople (1204). The mosaics were executed in the 1220s. Other important Venetian mosaics can be found in the Cathedral of Santa Maria Assunta in Torcello from the 12th century, and in the Basilical of Santi Maria e Donato in Murano with a restored apse mosaic from the 12th century and a beautiful mosaic pavement (1140).


          Trieste was also an important centre of mosaic art. The mosaics in the apse of the Cathedral of San Giusto were laid by master craftsmen from Veneto in the 12-13th centuries.


          The Abbot of Monte Cassino, Desiderius sent envoys to Constantinople some time after 1066 to hire expert Byzantine mosaicists for the decoration of the rebuilt abbey church. According to chronicler Leo of Ostia the Greek artists decorated the apse, the arch and the vestibule of the basilica. Their work was admired by contemporaries but was totally destroyed in later centuries except two fragments depicting greyhounds (now in the Monte Cassino Museum). "The abbot in his wisdom decided that great number of young monks in the monastery should be thoroughly initiated in these arts" - says the chronicler about the role of the Greeks in the revival of mosaic art in medieval Italy.


          In Florence a magnificiant mosaic of the Last Judgement decorates the dome of the Battistero. The earliest mosaics, works of art of many unknown Venetian craftsmen (including probably Cimabue), date from 1225. The covering of the ceiling was probably not completed until the 14th century.


          The impressive mosaic of Christ in Majesty, flanked by the Blessed Virgin and St. John the Evangelist in the apse of the cathedral of Pisa was designed by Cimabue in 1302. It evokes the Monreale mosaics in style. It survived the great fire of 1595 which destroyed most of the mediveval interior decoration.


          Sometimes not only church interiors but faades were also decorated with mosaics in Italy like in the case of the St Mark's Basilica in Venice (mainly from the 17-19th centuries, but the oldest one from 1270-75, "The burial of St Mark in the first basilica"), the Cathedral of Orvieto (golden Gothic mosaics from the 14th century, many times redone) and the Basilica di San Frediano in Lucca (huge, striking golden mosaic representing the Ascension of Christ with the apostles below, designed by Berlinghiero Berlinghieri in the 13th century).


          


          Western and Central Europe


          Beyond the Alpes the first important example of mosaic art was the decoration of the Palatine Chapel in Aachen, commissioned by Charlemagne. It was completely destroyed in a fire in 1650. A rare example of surviving Karolingian mosaics is the apsis decoration of the oratory of Germigny-des-Prs built by Theodulf in 805-806, bishop of Orlans, a leading figure of Carolingian renaissance. This unique work of art, rediscovered only in the 19th century, had no followers.


          Later fresco replaced the more labor-intensive technique of mosaic in Western-Europe, although mosaics were sometimes used as decoration on medieval cathedrals. The Royal Basilica of the Hungarian kings in Szkesfehrvr (Alba Regia) had a mosaic decoration in the apse. It was probably a work of Venetian or Ravennese craftsmen, executed in the first decades of the 11th century. The mosaic was almost totally destroyed together with the basilica in the 17th century. The Golden Gate of the St. Vitus Cathedral in Prague got its name from the golden 14th century mosaic of the Last Judgement above the portal. It was executed by Venetian craftsmen.


          In 2003 remains of a mosaic pavement were discovered under the ruins of the Bizere Monastery near the River Mureş in present-day Romania. The panels, beautifully crafted, are depicting real or fantastic animal, floral, solar and geometric representations. Some archeologists supposed that it was the floor of an Orthodox church, built some time between the 10th and 11th century. Other experts claim that it was part of the later Catholic monastery on the site because it shows the signs of strong Italianate influence. The monastery was situated that time in the territory of the Kingdom of Hungary.


          


          Renaissance and Baroque


          Although mosaics went out of fashion and were substituted by frescoes that time, some of the great Renaissance artists also worked with the old technique. Raffaello's "Creation of the World" in the dome of the Chigi Chapel in Santa Maria del Popolo is a notable example that was executed by a Venetian craftsman, Luigi di Pace.


          In the 17th century, the papacy established a Fabbrica to embellish the then new and cavernous St. Peter's Basilica with mosaics. There are few frescoes or canvases in the cavernous Basilica. Among the explanations are:


          
            	1) The old St. Peter's basilica had been decorated with mosaic, as was common in churches built during the Byzantine domination; the seventeenth century only followed the tradition to enhance continuity.


            	2) In a temple like this with high walls and few windows, mosaics were brighter and reflected more light.


            	3) Mosaics had greater intrinsic longevity than either frescoes or canvases in the era lacking internal climate control.

          


          The mosaics of St. Peter's often show lively Baroque compositions based on designs or canvases from like Ciro Ferri, Guido Reni, Domenichino, Carlo Maratta, and many others. Raphael is represented by a mosaic replica of this last painting, the Transfiguration. Many of these mosaics were completed by the Pier Paolo Cristofari. Often works of the Fabbrica were used as papal gifts.


          


          Eastern Orthodox countries


          The craft has also been popular in the Eastern Orthodox countries and Russia, inherited as part of the Byzantine tradition. Yaroslav, the Grand Prince of the Kievan Rus' built a large cathedral in his capital, Kiev. The model of the church was the Hagia Sophia in Constantinople, and it was also called Saint Sophia Cathedral. It was built mainly by Byzantine master craftsmen, sent by Constantine Monomachos, between 1037 and 1046. Naturally the more important surfaces in the interior were decorated with golden mosaics. In the dome we can see the traditional stern Pantokrator supported by angels. Between the 12 windows of the drum were apostles and the four evangelists on the pendentives. The apse is dominated by an orant Theotokos with a Deesis in three medallions above. Below is a Communion of the Apostles.


          Prince Sviatopolk II built St. Michael's Golden-Domed Monastery in Kiev in 1108. The mosaics of the church are undoubtedly works of Byzantine artists. Although the church was destroyed by Soviet authorities, majority of the panels were preserved. Small parts of ornamental mosaic decoration from the 12th century survived in the Saint Sophia Cathedral in Novgorod but this church was largely decorated with frescoes.


          Mosaics stopped being used for church decoration as early as the 12th century in the eastern Slavic countries. Later Russian churches were decorated with frescoes, similarly than orthodox churches in the Balkan.


          The apse mosaic of the Gelati Monastery in Georgia from c. 1130 is probably the work of Byzantine mosaicist invited by King Demetre I. The fragmentary panel depicting the Theotokos flanked by two archangels looks thoroughly Byzantine (with Greek inscriptions).


          


          Islamic art


          Islamic architecture used mosaic technique in intricate geometric designs. The process is known as zillij in North Africa and qashani further east. Some of the best examples of Islamic mosaics were produced in Moorish Spain and are still visible at the Alhambra.


          


          Modern mosaics
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              Modern mosaic of a Picasso painting in San Francisco, California.
            

          


          A modern example of mosaic is the Museum of Natural History station of the New York Subway. Some spectacular modern mosaics are the work of modernisme style architects Antoni Gaud and Josep Maria Jujol, for example the unique mosaics in the Park Gell in Barcelona.


          


          Mosaic technique


          There are three main methods: the direct method, the indirect method and the double indirect method.


          


          Direct method


          The direct method of mosaic construction involves directly placing (gluing) the individual tesserae onto the supporting surface. This method is well suited to surfaces that have a three-dimensional quality, such as vases.


          The direct method suits small projects that are transportable. Another advantage of the direct method is that the resulting mosaic is progressively visible, allowing for any adjustments to tile colors placement.


          The disadvantage of the direct method is that the artist must work directly at the chosen surface, which is often not practical for long periods of time. It is unsuitable for large scale projects. Also, it is difficult to control the evenness of the finished surface. This is of particular importance when creating a functional surface such as a floor or a table top.


          A modern version of the direct method, sometimes called "Double Direct," is to work directly onto fibreglass mesh. The mosaic can then be constructed with the design visible on the surface and transported to its final location. Large work can be done in this way, with the mosaic being cut up for shipping and then reassembled for installation. It enables the artist to work in comfort in a studio rather than at the site of installation.


          


          Indirect method


          The indirect method of applying tesserae is often used for very large projects with repetitive elements. Tiles are applied upside-down to an adhesive backing paper, and later transferred onto walls, floors or craft projects. This method is most useful for mosaics with simple or geometric patterns, solid blocks of colour, and extremely large projects. Mosaic tabletops are usually made using the indirect method, as it results in a smoother and more even surface.


          


          Double indirect method


          The double indirect method is often used when it is important to see the work during the creation process as it will appear when completed. The tesserae are placed face-up on a medium (often adhesive-backed paper or sticky plastic) as it will appear when installed. When the mosaic is complete, a similar medium is placed atop it. The piece is then turned over, the original underlaying material is removed, and the piece is installed as in the indirect method described above.


          Both indirect and double-indirect methods are often performed in sections, allowing extremely large projects such as murals to be completed off-site and transported to their destination without large trucks being needed.


          


          Mathematics


          The best way to arrange variously shaped tiles on a surface can lead to complicated mathematical problems - see tessellation for details. Roger Penrose is a mathematician who has worked with tiling problems - see Penrose tilings.


          The artist M.C. Escher was influenced by Moorish mosaics to begin his investigations into tessellation.


          


          Digital imaging


          A mosaic in digital imaging is a plurality of non-overlapping images, arranged in some tessellation. A photomosaic is a picture made up of various other pictures (pioneered by Joseph Francis), in which each " pixel" is actually another picture, when examined closely.


          A tile mosaic is a digital image made up of individual tiles, arranged in a non-overlapping fashion, e.g. to make a static image on a shower room or bathing pool floor, by breaking the image down into square pixels formed from ceramic tiles (a typical size is 1 inch by 1 inch, as for example, on the floor of the University of Toronto pool, though sometimes larger tiles such as 2 by 2 inch are used). These digital images are coarse in resolution and often simply express text, such as the depth of the pool in various places, but some such digital images are used to show a sunset or other beach theme. Obviously digital images expressed in ceramic tile are of very low resolution.


          Thus apart from the artistic value (i.e. the work of Robert Silvers, Ed Chapman and others who use mosaicing creatively), the mosaicing is usually considered an artifact to be filtered out, through interpolation by demosaicing.
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          Moscow (Russian: Москва́, romanised: Moskv, IPA: [mɐˈskva] see also other names) is the capital and the largest city of Russia, and the largest city in Europe, with its metropolitan area ranking among the largest urban areas in the world. Moscow is the country's political, economic, religious, financial, educational and transportation centre. It is located on the Moskva River in the Central Federal District, in the European part of Russia. Historically, it was the capital of the former Soviet Union and the Grand Duchy of Moscow, the pre-Imperial Russian state. It is the site of the Moscow Kremlin, which serves as the ceremonial residence of the President of Russia. Moscow is a major economic centre and is home to the largest number of billionaires in the world; in 2007 Moscow was named the world's most expensive city for the second year in a row. It is home to many scientific and educational institutions, as well as numerous sport facilities. It possesses a complex transport system, which is famous for its architecture and artwork.


          


          History


          The city is named after the river (old Russian: гра́д Моско́в, literally "the city by the Moskva River"). The origin of the name is unknown, although several theories exist. One theory suggests that the source of the name is an ancient Finnic language, in which it means dark and turbid. The first Russian reference to Moscow dates from 1147 when Yuri Dolgoruki called upon the prince of the Novgorod Republic to come to me, brother, to Moscow.


          Nine years later, in 1156, Prince Yuri Dolgoruki of Rostov ordered the construction of a wooden wall, which had to be rebuilt multiple times, to surround the emerging city. After the sacking of 12371238, when the Mongols burned the city to the ground and killed its inhabitants, Moscow recovered and became the capital of an independent principality in 1327. Its favourable position on the headwaters of the Volga River contributed to steady expansion. Moscow developed into a stable and prosperous principality for many years and attracted a large number of refugees from across Russia.
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          Under Ivan I, the city replaced Tver as a political centre of Vladimir-Suzdal and became the sole collector of taxes for the Mongol-Tatar rulers. By paying high tribute, Ivan won an important concession from the Khan. Unlike other principalities, Moscow was not divided among his sons but was passed intact to his eldest. However, Moscow's opposition against foreign domination grew. In 1380, prince Dmitri Donskoi of Moscow led a united Russian army to an important victory over the Tatars in the Battle of Kulikovo which was not decisive, though. Only two years later Moscow was sacked by khan Tokhtamysh. In 1480, Ivan III had finally broken the Russians free from Tatar control, allowing Moscow to become the centre of power in Russia. Under Ivan III the city became the capital of an empire that would eventually encompass all of present-day Russia and other lands.


          In 1571, the Crimean Tatars attacked and sacked Moscow, burning everything but the Kremlin.


          In 1609, the Swedish army led by Count Jacob De la Gardie and Evert Horn started their march from Velikiy Novgorod toward Moscow to help Tsar Vasili Shuiski, entered Moscow in 1610 and suppressed the rebellion against the Tsar, but leaving it early next year 1611, following which the Polish-Lithuanian army invaded.


          
            [image: Kremlin Embankment and Moscow skyline with Cathedral of Christ the Saviour on the left and Kremlin on the right]

            
              Kremlin Embankment and Moscow skyline with Cathedral of Christ the Saviour on the left and Kremlin on the right
            

          


          The 17th century was rich in popular risings, such as the liberation of Moscow from the Polish-Lithuanian invaders (1612), the Salt Riot (1648), the Copper Riot (1662), and the Moscow Uprising of 1682.


          The plague of 16541656 had killed half the population of Moscow. The city ceased to be Russias capital in 1712, after the founding of Saint Petersburg by Peter the Great on the Baltic coast in 1703. When Napoleon invaded Russia in 1812, the Muscovites burned the city and evacuated, as Napoleons forces were approaching on 14 September. Napoleons army, plagued by hunger, cold and poor supply lines, was forced to retreat and was nearly annihilated by the devastating Russian winter and sporadic attacks by Russian military forces.


          In January 1905, the institution of the City Governor, or Mayor, was officially introduced in Moscow, and Alexander Adrianov became Moscows first official mayor. Following the Russian Revolution of 1917, on March 12, 1918, Moscow became the capital of the Russian Soviet Federative Socialist Republic and the Soviet Union less than five years later. During the Great Patriotic War (a part of World War II and the official Russian name for the conflict, after German invasion of the USSR), the Soviet State Committee of Defence and the General Staff of the Red Army was located in Moscow.


          In 1941, sixteen divisions of the national volunteers (more than 160,000 people), twenty-five battalions (18,500 people) and four engineering regiments were formed among the Muscovites. That November, the German Army Group Centre was stopped at the outskirts of the city and then driven off in the course of the Battle of Moscow. Many factories were evacuated, together with much of the government, and from October 20 the city was declared to be under siege. Its remaining inhabitants built and manned antitank defences, while the city was bombarded from the air. It is of some note that Stalin refused to leave the city, meaning the general staff and the council of people's commissars remained in the city as well. Despite the siege and the bombings, the construction of Moscow's metro system, continued through the war and by the end of the war several new metro lines were opened.


          On May 1, 1944, a medal For the defence of Moscow and in 1947 another medal In memory of the 800th anniversary of Moscow were instituted.


          In commemoration of the 20th anniversary of the victory in World War II, on May 8, 1965, Moscow was one of twelve Soviet cities awarded the title of the Hero City. In 1980, it hosted the Summer Olympic Games, which was boycotted by the United States and several other Western countries due to the Soviet Union's invasion of Afghanistan in late 1979.


          In 1991, Moscow was the scene of a coup attempt by the government members opposed to the reforms of Mikhail Gorbachev. When the USSR was dissolved in the same year, Moscow continued to be the capital of Russia.


          Since then, the emergence of a market economy in Moscow has produced an explosion of Western-style retailing, services, architecture, and lifestyles. Besides the historical traits of Moscow, it has many different agricultural attributes. In 1998, it hosted the first World Youth Games. Moscow is the seat of power for the Russian Federation. At the centre of the city, in Central Administrative Okrug, is the Moscow Kremlin, which houses the home of the President of Russia as well as many of the facilities for the national government. This includes numerous military headquarters and the headquarters of the Moscow Military District.


          Moscow, like with any national capital, is also the host of all the foreign embassies and diplomats representing a multitude of nations in Russia. Moscow is designated as one of only two Federal cities of Russia (the other one being Saint Petersburg). Among the 85 Federal subjects of Russia, Moscow represents the most populated one and the smallest one in terms of area. Lastly, Moscow is located within the central economic region, one of twelve regions within Russia with similar economic goals.


          The entire city of Moscow is headed by one mayor ( Yuriy Luzhkov). It is divided into ten administrative okrugs and 123districts. Nine of the ten administrative districts, except the City of Zelenograd (number1 on the map), are located within City of Moscow main boundaries. All administrative okrugs and districts have their own coats of arms, flags, and elected head officials. Additionally, most districts have their own cable television, computer network, and official newspaper. In addition to the districts, there are Territorial Units with Special Status, or territories. These usually include areas with small or no permanent populations, such as the case with the All-Russia Exhibition Centre, the Botanical Garden, large parks, and industrial zones.


          In recent years, some territories have been merged with different districts. There are no ethnic-specific regions in Moscow, as in the Chinatowns that exist in some North American and East Asian cities. And although districts are not designated by income, as with most cities, those areas that are closer to the city centre, metro stations or green zones are considered more prestigious.


          


          Government
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          Moscow is the seat of power for the Russian Federation. At the centre of the city, in Central Administrative Okrug, is the Moscow Kremlin, which houses the home of the President of Russia as well as many of the facilities for the national government. This includes numerous military headquarters and the headquarters of the Moscow Military District. Moscow, like with any national capital, is also the host of all the foreign embassies and diplomats representing a multitude of nations in Russia. Moscow is designated as one of only two Federal cities of Russia (the other one being Saint Petersburg). Among the 83 federal subjects of Russia, Moscow represents the most populated one and the smallest one in terms of area. Lastly, Moscow is located within the central economic region, one of twelve regions within Russia with similar economic goals.


          The entire city of Moscow is headed by one mayor ( Yuriy Luzhkov). It is divided into ten administrative okrugs and 123districts. Nine of the ten administrative districts, except the City of Zelenograd (number1 on the map), are located within City of Moscow main boundaries.


          All administrative okrugs and districts have their own coats of arms, flags, and elected head officials. Additionally, most districts have their own cable television, computer network, and official newspaper.


          In addition to the districts, there are Territorial Units with Special Status, or territories. These usually include areas with small or no permanent populations, such as the case with the All-Russia Exhibition Centre, the Botanical Garden, large parks, and industrial zones. In recent years, some territories have been merged with different districts. There are no ethnic-specific regions in Moscow, as in the Chinatowns that exist in some North American and East Asian cities. And although districts are not designated by income, as with most cities, those areas that are closer to the city centre, metro stations or green zones are considered more prestigious.


          In addition to being the capital of Russia, Moscow is the administrative centre of Moscow Oblast. Since Moscow has the status of a federal city, it is administratively separate from the oblast.


          


          Geography and climate


          Moscow has a hemiboreal climate ( Koppen climate classification Dfb) with warm, somewhat humid summers and long, cold winters. Typical high temperatures in the warm months of June, July and August are around 22 C (72 F); in the winter, temperatures normally drop to approximately -10 C (13 F). The highest temperature ever recorded was 36.7℃ (98.1℉) in August 1998, and the lowest ever recorded was -42.2 C in January 1940.


          Monthly rainfall totals vary minimally throughout the year, although the precipitation levels tend to be higher during the summer than during the winter. Due to the significant variation in temperature between the winter and summer months as well as the limited fluctuation in precipitation levels during the summer, Moscow is considered to be within a continental climate zone.


          


          
            
              	Weather averages for Moscow
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Record high C (F)

              	8.6 (47)

              	8.3 (47)

              	17.5 (64)

              	28.0 (82)

              	33.2 (92)

              	34.7 (94)

              	36.5 (98)

              	36.7 (98)

              	32.3 (90)

              	24.0 (75)

              	12.6 (55)

              	9.2 (49)

              	36.7 (98)
            


            
              	Average high C (F)

              	-4.6 (24)

              	-3.1 (26)

              	2.3 (36)

              	11.1 (52)

              	18.1 (65)

              	22.2 (72)

              	23.4 (74)

              	21.4 (71)

              	15.2 (59)

              	8.2 (47)

              	0.6 (33)

              	-3.0 (27)

              	9.3 (49)
            


            
              	Average low C (F)

              	-10.5 (13)

              	-9.9 (14)

              	-5.0 (23)

              	2.2 (36)

              	7.3 (45)

              	11.9 (53)

              	13.6 (56)

              	12.0 (54)

              	6.9 (44)

              	2.2 (36)

              	-3.9 (25)

              	-7.9 (18)

              	1.6 (35)
            


            
              	Record low C (F)

              	-42.2 (-44)

              	-38.2 (-37)

              	-32.4 (-26)

              	-21.0 (-6)

              	-7.5 (19)

              	-2.3 (28)

              	1.3 (34)

              	-1.2 (30)

              	-8.5 (17)

              	-16.1 (3)

              	-32.8 (-27)

              	-38.8 (-38)

              	-42.2 (-44)
            


            
              	Precipitation mm (inches)

              	42 (1.65)

              	36 (1.42)

              	34 (1.34)

              	44 (1.73)

              	51 (2.01)

              	75 (2.95)

              	94 (3.7)

              	77 (3.03)

              	65 (2.56)

              	59 (2.32)

              	58 (2.28)

              	56 (2.2)

              	691 (27.2)
            


            
              	Source: Pogoda.ru.net 7.09.2007
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          Moscow is situated on the banks of the Moskva River, which flows for just over 500km through the East European Plain in central Russia. 49 bridges span the river and its canals within the city's limits.


          Moscow's road system is centered roughly around the Kremlin at the heart of the city. From there, roads generally radiate outwards to intersect with a sequence of circular roads (rings).


          The first and innermost major ring, Bulvarnoye Koltso ( Boulevard Ring), was built at the former location of the sixteenth century city wall around that used to be called Bely Gorod (White Town). The Bulvarnoye Koltso is technically not a ring; it does not form a complete circle, but instead a horseshoe-like arc that goes from the Cathedral of Christ the Saviour to the Yauza River. In addition, the Boulevard Ring changes street names numerous times throughout its journey across the city.


          The second primary ring, located outside the Boulevard Ring, is the Sadovoye Koltso ( Garden Ring). Like the Boulevard Ring, the Garden Ring follows the path of a sixteenth century wall that used to encompass part of the city. The third ring, the Third Transport Ring, was completed in 2003 as a high-speed freeway. The Fourth Transport Ring, another freeway, is under construction to further reduce traffic congestion. The outermost ring within Moscow is the Moscow Automobile Ring Road (often called the MKAD from the Russian Московская Кольцевая Автомобильная Дорога), which forms the approximate boundary of the city.


          Outside the city, some of the roads encompassing the city continue to follow this circular pattern seen inside city limits.


          


          Architecture
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          Moscows architecture is world-renowned. Moscow is also well known as the site of Saint Basils Cathedral, with its elegant onion domes, as well as the Cathedral of Christ the Savior and the Seven Sisters. The Patriarch of Moscow, whose residence is the Danilov Monastery, serves as the head of the Orthodox Church. Moscow also hosted the 1980 Summer Olympics. For a long time, the view of the city was dominated by numerous Orthodox churches. The look of the city changed drastically during Soviet times, mostly due to Joseph Stalin, who oversaw a large-scale effort to modernise the city. He introduced broad avenues and roadways, some of them over ten lanes wide, but he also destroyed a great number of historically significant architectural works. The Sukharev Tower, as well as numerous mansions and stores lining the major streets, and various works of religious architecture, such as the Kazan Cathedral and the Cathedral of Christ the Saviour, were all destroyed during Stalins rule. During the 1990s, however, both the latter were rebuilt amid criticism due to the high costs and lack of historical perspective.


          Architect Vladimir Shukhov was responsible for building several of Moscows landmarks during early Soviet Russia. The Shukhov Tower, just one of many hyperboloid towers designed by Shukhov, was built between 1919 and 1922 as a transmission tower for a Russian broadcasting company. Shukhov also left a lasting legacy to the Constructivist architecture of early Soviet Russia. He designed spacious elongated shop galleries, most notably the Upper Trade Rows (GUM) on Red Square, bridged with innovative metal-and-glass vaults.
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          Stalin, however, is also credited with building the The Seven Sisters, comprising seven, cathedral-like structures. A defining feature of Moscows skyline, their imposing form was allegedly inspired by the Manhattan Municipal Building in New York City, and their style with intricate exteriors and a large central spire has been described as Stalinist Gothic architecture. All seven towers can be seen from most elevations in the city; they are among the tallest constructions in central Moscow apart from the Ostankino Tower which, when it was completed in 1967, was the tallest free-standing land structure in the world and today remains the worlds third-tallest after the Burj Dubai in Dubai and the CN Tower in Toronto.


          The Soviet policy of providing mandatory housing for every citizen and his or her family, and the rapid growth of the Muscovite population in Soviet times, also led to the construction of large, monotonous housing blocks, which can often be differentiated by age, sturdiness of construction, or style according to the neighbourhood and the materials used. Most of these date from the post-Stalin era and the styles are often named after the leader then in power (Brezhnev, Khrushchev, etc) and they are usually ill-maintained.


          The Stalinist-era constructions, usually in the central city, are massive and usually ornamented with Socialist realism motifs that imitate classical themes. However, small churches almost always Eastern Orthodox found across the city provide glimpses of the its past. The Old Arbat, a popular tourist street that was once the heart of a bohemian area, preserves most of its buildings from prior to the twentieth century. Many buildings found off the main streets of the inner city (behind the Stalinist faades of Tverskaya Street, for example) are also examples of the bourgeois decadence in Tsarist times. Ostankino, Kuskovo, Uzkoye and other large estates just outside Moscow originally belong to nobles from the Tsarist era, and some convents and monasteries, both inside and outside the city, are open to Muscovites and tourists.


          Attempts are being made to restore many of the citys best-kept examples of pre-Soviet architecture. These revamped structures are easily spotted by their bright new colours and spotless facades. There are a few examples of notable, early Soviet avant-garde work too, such as the house of the architect Konstantin Melnikov in the Arbat area. Many of these restorations were criticized for their disrespect of historical authenticity. Facadism is also widely practiced. Later examples of interesting Soviet architecture are usually marked by their impressive size and the semi- Modernist styles employed, such as with the Novy Arbat project, familiarly known as false teeth of Moscow and notorious for the wide-scale disruption of a historic area in the Moscow downtown involved in the project.


          As in London, but on a broader scale, plaques on house exteriors will inform passers-by that a well-known personality once lived there. Frequently, the plaques are dedicated to Soviet celebrities not well-known outside of Russia. There are also many "house-museums" of famous Russian writers, composers, and artists in the city.


          Moscow's skyline is quickly modernizing with several new towers under construction. One tower will be the second tallest in the world when it is completed in 2012, the 2,009-foot (612m)-tall Russia Tower.


          In recent years, the city administration has been widely criticized for heavy destruction that has affected many historical buildings. As much as a third of historic Moscow has been destroyed in the past few yearsto make space for luxury apartments and hotels.Other historical buildings, including such landmarks as the 1930 Moskva hotel and the 1913 department store Voyentorg, have been razed and reconstructed anew,with the inevitable loss of every historical value.Critics also blame the government for not applying the conservation laws:in the last 12 years more than 50 buildings with monument status were torn down, several of those dating back to the seventeenth century.Some critics also wonder if the money used for the reconstruction of razed buildings could not be used for the renovation of decaying structures, that include many works by architect Konstantin Melnikovand Mayakovskaya metro station.Some organisations, such as Moscow Architecture Preservation Societyand Save Europe's Heritage, are trying to draw the international public attention to these problems.


          


          


          Culture
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          Moscow's museums, galleries and collections are some of the largest, most well-known and most important in the world.


          One of the most notable art museums in Moscow is the Tretyakov Gallery, which was founded by Pavel Tretyakov, a wealthy patron of the arts who donated a large private collection to the city. The Tretyakov Gallery is split into two buildings. The Old Tretyakov gallery, the original gallery in the Tretyakovskaya area on the south bank of the Moskva River, houses the works of the classic Russian tradition. The works of famous pre- Revolutionary painters, such as Ilya Repin, as well as the works of early Russian icon painters can be found in the Old Tretyakov Gallery. Visitors can even see rare originals by early-fifteenth century iconographer Andrei Rublev. The New Tretyakov gallery, created in Soviet times, mainly contains the works of Soviet artists, as well as of a few contemporary artists, but there is some overlap with the Old Tretyakov Gallery for early twentieth century art. The new gallery includes a small reconstruction of Vladimir Tatlin's famous Monument to the Third International and a mixture of other avant-garde works by artists like Kazimir Malevich and Wassily Kandinsky. Socialist realism features can also be found within the halls of the New Tretyakov Gallery.
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          Another art museum in the city of Moscow is the Pushkin Museum of Fine Arts, which was founded by, among others, Marina Tsvetaeva's father. The Pushkin Museum is similar to the British Museum in London in that its halls are a cross-section of world civilisations, with many plaster casts of ancient sculptures. However, it also hosts famous paintings from every major Western era of art; works by Claude Monet, Paul Czanne, and Pablo Picasso are all sampled there.


          The State Historical Museum of Russia (Государственный Исторический музей) is a museum of Russian history wedged between Red Square and Manege Square in Moscow. Its exhibitions range from relics of the prehistoric tribes inhabiting present-day Russia, through priceless artworks acquired by members of the Romanov dynasty. The total number of objects in the museum's collection numbers in the millions. The Polytechnical Museum, founded in 1872 is the largest technical museum in Russia, offering a wide array of historical inventions and technological achievements, including humanoid automata of the 18th century and the first Soviet computers. Its collection contains more than 160,000 items. The Borodino Panorama museum located on Kutuzov Avenue provides an opportunity for visitors to experience being on a battlefield with a 360 diorama. It is a part of the large historical memorial commemorating the victory in the Patriotic War of 1812 over Napoleons army, that includes also the Triumphal arch erected in 1827. There is also a military history museum not to be missed, it includes statues, military hardware, along with powerful tales of that time.
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          Moscow is also the heart of Russian performing arts, including ballet and film. There are ninety-three theatres, 132 cinemas and twenty-four concert-halls in Moscow. Among Moscows many theatres and ballet studios is the Bolshoi Theatre and the Malyi Theatre as well as Vakhtangov Theatre and Moscow Art Theatre. The repertories in a typical Moscow season are exhaustive and modern interpretations of classic works, whether operatic or theatrical, are quite common. State Central Concert Hall Rossia, famous for ballet and estrade performances, is the place of frequent concerts of pop-stars such as Alla Pugacheva and is situated in the soon to be demolished building of Hotel Rossiya, the largest hotel in Europe.
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          Moscow International Performance Arts Centre, opened in 2003, also known as Moscow International House of Music, is known for its performances in classical music. It also has the largest organ in Russia installed in Svetlanov Hall.


          There are also two large circuses in Moscow: Moscow State Circus and Moscow Circus on Tsvetnoy Boulevard named after Yuri Nikulin.


          Soviet films are integral to film history and the Mosfilm studio was at the heart of many Soviet classic films as it is responsible for both artistic and mainstream productions. However, despite the continued presence and reputation of internationally-renowned Russian filmmakers, the once prolific native studios are much quieter. Rare and historical films may be seen in the Salut cinema, where films from the Museum of Cinema collection are shown regularly.
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          There are 96 parks and 18 gardens in Moscow, Including 4 botanical gardens. There are also 450square kilometers (174sqmi) of green zones besides 100square kilometers (39sqmi) of forests. Moscow is a very green city if compared to other cities of comparable size in Western Europe and America. There are average 27 square meters (290 sqft) of parks per person in Moscow compared with 6 for Paris, 7.5 in London and 8.6 in New York.


          The Central Park of Culture and Rest, named after Maxim Gorky, was founded in 1928. The main part (689,000 square metres/ 170 acres) along the Moskva river contains estrades, children's attractions (including the Observation Wheel water ponds with boats and water bicycles), dancing, tennis courts and other sports facilities. It borders the Neskuchniy Garden (408,000 square metres/ 101acres), the oldest park in Moscow and a former Emperor's residence, created as a result of integration of three estates of XVIII century. The Garden features the Green Theatre, one of the largest open amphitheatres in Europe and able to hold up to 15 thousand people.


          Izmaylovskiy Park created in 1931 is one of the largest urban parks in the world along with Richmond Park in London. Its area of 15.34 square kilometers (5.92 sqmi) is six times greater than that of Central Park in New York.


          Sokolniki Park, named after the falcon hunting that occurred there in the past, is one of the oldest parks in Moscow and has an area of 6square kilometers (2sqmi). From a central circle with a large fountain radiate birch, maple and elm tree alleys. A labyrinth composed of green paths lies beyond the park's deer ponds.


          Losiny Ostrov National Park ("Elk Island" National Park), with a total area of more than 116square kilometers (45sqmi), borders Sokolniki Park and was Russia's first national park. It is also known as the "city taiga", where elk can be seen.


          Tsytsin Main Botanical Garden of Academy of Sciences, founded in 1945 is the largest in Europe. It covers territory of 3.61square kilometers (1.39sqmi) bordering the All-Russian Exhibition Centre and contains a live exhibition of more than 20 thousand of different species of plants from different parts of the world as well as scientific research laboratory. It also contains a rosarium with 20 thousand rose bushes, a dendrarium, and an oak forest with average age of trees exceeding 100 years as well as a greenhouse on more than 5000 square meters.


          Lilac Park, founded in 1958, is known for its permanent sculpture exposition and a large rosarium.


          Moscow has always been a popular destination for tourists. Some of the better known attractions include the city's UNESCO World Heritage Site, Moscow Kremlin and Red Square, which was built between the 14th and 17th centuries. Kolomenskoye is another popular attraction with its UNESCO World Heritage Site, the Church of the Ascension, which dates from 1532.


          Other popular attractions include the Moscow Zoo, home to nearly a thousands species and more than 6,500 specimens. Each year, the zoo attracts more than 1.2 million visitors. The long days will also afford one more time to cover the immense wealth of historical, cultural or simply popular sites in Moscow.


          


          Sports


          Moscow possesses a large number of various sport facilities and over 500 Olympic champions lived in the city by 2005. Moscow is home to sixty-three stadia (besides eight football and eleven light athletics maneges), of which Luzhniki Stadium is the largest and the 4th biggest in Europe (it hosted the UEFA Cup 1998-99 and UEFA Champions League 2007-08 finals). Forty other sport complexes are located within the city, including twenty-four with artificial ice. There are also seven horse racing tracks in Moscow, of which Central Moscow Hippodrome, founded in 1834, is the largest.


          Moscow was the host city of the 1980 Summer Olympics, although the yachting events were held at Tallinn, in present-day Estonia. Large athletic facilities and the main international airport, Sheremetyevo Terminal 2, were built in preparation for the 1980 Summer Olympics. Moscow had also made a bid for the 2012 Summer Olympics. However, when final voting commenced on 6 July 2005, Moscow was the first city to be eliminated from further rounds. The Games were finally awarded to London.
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          The two most titled multi-sport clubs in the world are Moscow's CSKA Moscow and Dynamo Moscow.


          The most titled Ice Hockey team in the Soviet Union and in the world, HC CSKA Moscow comes from Moscow. Other big Ice Hockey clubs from Moscow are HC Dynamo Moscow, which was the second most titled team in the Soviet Union, Krylya Sovetov Moscow, and HC Spartak Moscow.


          The most titled Soviet, Russian, and one of the most titled Euroleague clubs, is the Basketball club from Moscow PBC CSKA Moscow. Another strong Basketball club from Moskow is MBC Dynamo Moscow.


          Moscow had more winners at the USSR and Russian Chess Championship then any other city. Some of them were the best players in the world.


          The most titled Volleyball team in the Soviet Union and in Europe ( CEV Champions League) is CSKA Moscow.


          Two of the best teams in the world in Water Polo are CSKA Moscow and Dynamo Moscow.


          In Bandy on of the most successful clubs in the world is Dynamo Moscow.


          One of the best Futsal clubs in Europe, is the club MFK Dinamo Moskva.


          In Football FC Spartak Moscow is the club that won most championship titles in the Russian Premier League than any other team, and were second only to Dynamo Kyiv in the Soviet Union. PFC CSKA Moscow is the first Russian football team who won an UEFA title.


          Because of Moscow's cold local climate, winter sports have a large following as well. Many of Moscow's large parks offer marked trails for skiers and frozen ponds for skaters.


          Moscow also hosts the annual Kremlin Cup, a popular tennis tournament on both the WTA and ATP tours. It is regarded as a very prestigious tournament and is one of the ten Tier-I events on the women's tour and a host of Russian players feature every year.


          Slava Moscow are a professional rugby union club, competing in the national Professional Rugby League. Moscow recently became home to the offices of the Rugby Union of Russia, formerly located in Krasnoyarsk, Siberia.


          


          Night life


          There is a vibrant night life in Moscow. The major and one of the most popular nightlife areas is around Tverskaya Street. The southern part of Tverskaya Street near the Manege Square and the Red Square area is known as an area with many expensive, luxurious bars and restaurants, and is considered being a playground for New Russians and celebrities. Tverskaya Street is also one of the busiest shopping streets in Moscow.


          The adjoining Tretyakovsky Proyezd, also south of Tverskaya Street, in Kitai-gorod, is host to upscale boutique stores such as Bulgari, Tiffany & Co., Armani, Prada and Bentley.


          


          Education and science
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          There are 1696 high schools in Moscow, as well as 91 colleges. Besides these, there are 222 institutions offering higher education in Moscow, including 60 state universities and the Lomonosov Moscow State University, which was founded in 1755. The university main building located in Vorobyovy Gory ( Sparrow Hills) is 240meters (787ft) tall and when completed, was the tallest building outside the United States. The university has over 30,000 undergraduate and 7,000 postgraduate students, who have a choice of twenty-nine faculties and 450 departments for study. Additionally, approximately 10,000 high school students take courses at the university, while over two thousand researchers work. The Moscow State University library contains over nine million books, making it one of the largest libraries in all of Russia. Its acclaim throughout the international academic community has meant that over 11,000 international students have graduated from the university, with many coming to Moscow to learn the Russian language.
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          Moscow is a financial centre of Russian Federation and CIS countries and well-known for its business schools, among the best are Plekhanov Russian Academy of Economics; Finance Academy under the Government of RF ; New Economic School; The State University of Management, and State University  Higher School of Economics. They offer undegraduate degrees in management, finance, accounting, marketing, real estate and economic theory as well Masters programs and MBA with varied concentrations. Most of them have branches in other regions of Russia and countries around the world.


          Bauman Moscow State Technical University, founded in 1830, is located in the centre of Moscow and provides more than 18,000 undergraduate and 1,000 postgraduate students with an education in science and engineering offering a wide range of technical degrees. Since it opened enrolment to students from outside Russia in 1991, Bauman Moscow State Technical University has increased its international enrolment to up to two hundred.


          The Moscow Conservatory, founded in 1866 is a prominent music school in Russia, whose graduates included Sergey Rachmaninoff, Alexander Scriabin, Aram Khachaturian, Mstislav Rostropovich, and Alfred Schnittke.
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          The Gerasimov All-Russian State Institute of Cinematography, abbreviated as VGIK, is the world's oldest educational institution in Cinematography, founded by Vladimir Gardin in 1919. Sergei Eisenstein, Vsevolod Pudovkin, and Aleksey Batalov were among its most distinguished professors and Mikhail Vartanov, Sergei Parajanov, Andrey Tarkovsky, Nikita Mikhalkov, Eldar Ryazanov, Aleksandr Sokurov, Yuriy Norshteyn, Aleksandr Petrov, Vasily Shukshin, Konrad Wolf among graduates.


          Moscow State Institute of International Relations, founded in 1944, remains Russia's best known school of international relations and diplomacy, with six different schools focused on international relations. Approximately 4,500 students make up the university's student body and over 700,000 Russian and foreign-language books of which 20,000 are considered rare can be found in the library of the Moscow State Institute of International Relations.


          Among other prominent institutions are the Moscow Institute of Physics and Technology, also known as Phystech, Moscow Aviation Institute and the Moscow Engineering Physics Institute. Moscow Institute of Physics and Technology has taught numerous Noble Prize winners, including Pyotr Kapitsa, Nikolay Semyonov, Lev Landau and Alexandr Prokhorov, while the Moscow Engineering Physics Institute is known for its research in nuclear physics.. The highest Russian military school is the Combined Arms Academy of the Armed Forces of the Russian Federation.


          Although Moscow has a number of famous Soviet-era higher educational institutions, most of which are more oriented towards engineering or the fundamental science, in recent years Moscow has seen a significant growth in the number of commercial and private institutions that offer classes in business and management. Many state institutions have expanded their education scope and increased their student enrolments. Institutions in Moscow, as well as the rest of post-Soviet Russia, have begun to offer new international certificates and postgraduate degrees, including the Master of Business Administration. Student exchange programs with different (especially, European) countries also have become widespread in Moscow's universities, while many schools within the Russian capital will also offer seminars, lectures, and courses for corporate employees and businessmen.
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          Moscow is known as one of the most important science centres in Russia. The headquarters of the Russian Academy of Sciences are located in Moscow as well as numerous research and applied science institutions.


          The Kurchatov Institute, Russia's leading research and development institution in the field of nuclear energy, where the first nuclear reactor in Europe was built, Landau Institute for Theoretical Physics, Institute for Theoretical and Experimental Physics, Kapitza Institute for Physical Problems and Steklov Institute of Mathematics are all situated in Moscow.


          There are 452 libraries in the city, including 168 for children. The Russian State Library, founded in 1862 is the national library of Russia. The Russian State Library is home to over 275 kilometres of shelves and forty-two million items, including over seventeen million books and serial volumes, thirteen million journals, 350,000 music scores and sound records, and 150,000 maps, making it the largest library in Russia and one of the largest in the world. Items in 247 different languages comprise approximately twenty-nine percent of the collection.


          The State Public Historical Library, founded in 1863, is the largest library, specialising in Russian history. Its collection contains four million items in 112 languages (including 47 languages of the former USSR), mostly on Russian and world history, heraldry, numismatics, and the history of science.


          


          Transport


          


          Air
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          There are five primary commercial airports serving Moscow: Sheremetyevo International Airport, Domodedovo International Airport, Bykovo Airport, Ostafievo International Airport and Vnukovo International Airport. Sheremetyevo International Airport is the most common entry point for foreign passengers, handling sixty percent of all international flights. Domodedovo International Airport is the leading airport in Russia in terms of passenger throughput, and is the primary gateway to long-haul domestic and CIS destinations and its international traffic rivals Sheremetyevo's. The three other airports particularly offer flights within Russia and to and from states from the former Soviet Union. Moscow's airports vary in distances from MKAD beltway: Bykovo is the farthest, at 35 kilometres (21mi); Domodedovo is next at 22 kilometres (13.7mi); Vnukovo is 11 kilometres (6.8mi); Sheremetyevo is 10 kilometres (6.25mi); and Ostafievo, the nearest, is about 8kilometers (5mi) from MKAD.


          There are also several smaller airports near Moscow, such as Airport Myachkovo, intended for private aircraft, helicopters and charters.


          


          Rail, bus and water
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          Moscow employs several train stations to serve the city. All of Moscow's nine rail terminals (or vokzals) Belorussky Rail Terminal, Kazanskiy Rail Terminal, Kiyevsky Rail Terminal, Leningradsky Rail Terminal, Paveletsky Rail Terminal, Rizhsky Rail Terminal, Savyolovsky Rail Terminal, and Yaroslavsky Rail Terminal - are located close to the city centre, but they each handle trains from different parts of Europe and Asia. There are also many smaller railway stations in Moscow. As trains are relatively cheap, they are the mode of preference for travelling Russians, especially when departing to Saint Petersburg, Russia's second-largest city. Moscow is also the western terminus of the Trans-Siberian Railway, which traverses nearly 9,300kilometers (5,779mi) of Russian territory to Vladivostok on the Pacific coast.


          Moscow also has two passenger terminals, ( South River Terminal and North River Terminal or Rechnoy vokzal), on the river and regular ship routes and cruises along Moskva and Oka rivers, which are used mostly for entertainment. North river terminal, built in 1937, is also the main hub for long-range river routes. There are also three freight ports serving Moscow. Besides this Moscow has a bus terminal for long-range and intercity passenger buses ( Central Bus Terminal) with daily turnover of about 25 thousand passengers serving about 40% of long-range bus routes in Moscow.


          


          Rapid transit


          Local transport includes the Moscow Metro, a metro system famous for its art, murals, mosaics, and ornate chandeliers. When it first opened in 1935, the system had just one line. Today, the Moscow Metro contains twelve lines, mostly underground with a total of 176 stations. The Metro is one of the deepest subway systems in the world; for instance the Park Pobedy station, completed in 2003, at 84 metres underground, has the longest escalators in Europe. The Moscow Metro is one of world's busiest metro systems, serving more than nine million passengers daily. There is also a monorail line, operated by the same company. Facing serious transportation problems, Moscow has wide plans of expansion of Moscow Metro.


          As Metro stations outside the city centre are far apart in comparison to other cities, up to four kilometres (2.5mi), an extensive bus network radiates from each station to the surrounding residential zones. Suburbs and satellite cities also connected by commuter elektrichka (electric rail network). Every large street in the city is served by at least one bus route. There are also extensive tram and trolleybus networks.


          A time-saving search engine for tracing Moscow's city transport routes may be found at the Moscow Routes website.


          


          Roads


          There are over 2.6 million cars in the city on a daily basis. Recent years have seen the growth in the number of cars, which have caused traffic jams and the lack of parking space to become major problems.


          The MKAD, along with the Third Transport Ring and the future Fourth Transport Ring, is one of only three freeways that run within Moscow city limits. However, as one can easily observe from a map of Moscow area, there are several other roadway systems that form concentric circles around the city.


          


          Economy
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          In 2006, Mercer Management Consulting named Moscow the world's most expensive city for expatriate employees, ahead of perennial winner Tokyo, due to the stable Russian ruble as well as increasing housing prices within the city.


          A significant portion of Russia's profits and development is concentrated in Moscow as many multi-national corporations have branches and offices in the city. The plush offices and the lifestyles of the typical corporate employee in Moscow are often indistinguishable from any Western European city, although the average salary for the Muscovite is a bit lower. Since the Russian financial crisis in late 1998, various business sectors in Moscow have shown exponential rates of growth. Many new business centres and office buildings have been built in recent years, but Moscow still experiences shortages in office space. As a result, many former industrial and research facilities are being reconstructed to become suitable for office use.


          However, while the overall stability has improved in the recent years, crime and corruption continue to remain a problem hindering business development.


          The Cherkizovskiy marketplace, controlled by the Azeri diaspora is the largest marketplace in Europe with daily turnover of about thirty million dollars and about ten thousand sellers from different countries (including the China, Turkey, Azerbaijan and India). It is administratively divided into twelve parts and covers a wide sector of the city.


          Moscow now has 74 billionaires with average wealth of $5.9 billion, placing it above New York, Forbes Magazine said in its annual rich list published on Thursday. According to the list, New York has 71 billionaires, followed by London with 36, Istanbul with 34, and Hong Kong with 30. Russia is second only to the United States in the number of its super-rich. An additional 35 Russians have crossed the $1 billion mark in the past year, helped along by the continued rise of the ruble against the dollar. "Sixteen years after the collapse of the Soviet Union, Russia, with 87 billionaires, is the new No. 2 country behind the U.S., easily overtaking Germany, with 59 billionaires, which held the honour for six years," said Forbes associate editor Luisa Kroll. The Unites States accounts for 469 (42 percent) of the world's billionaires. Topping the list of Russia's billionaires is Oleg Deripaska with $28 billion, placing him ninth in the world, ahead of the more famous Roman Abramovich with $23.5 billion, in 15th place. Deripaska's holding company, Basic Element, owns huge assets in insurance, auto manufacture, and aluminium, while Abramovich, since selling his oil company Sibneft to Russian state-controlled gas giant Gazprom in 2005, has bought up steel and mining assets. He also owns Chelsea Football Club. Russia's richest woman remains Elena Baturina, the 45-year-old second wife of Moscow Mayor Yuri Luzhkov. Forbes estimates that she has added $1.1 billion to her personal wealth in the past year, bringing it up to $4.2 billion and putting her in 253rd place globally.


          The nouveau riche, also called the "New Russians", often pejoratively, have a reputation for flaunting their wealth; the avenues for doing so, and subtly, have also increased in recent times a sense of fashion and self-consciousness has instilled itself through the many haute couture and haute cuisine spots in Moscow.


          


          Industry


          Primary industries in Moscow include the chemical, metallurgy, food, textile, furniture, energy production, software development and machinery industries.
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          The Mil Moscow Helicopter Plant is one of the leading producers of military and civil helicopters in the world. Khrunichev State Research and Production Space Centre produces various space equipment, including modules for space stations Mir, Salyut and the ISS as well as Proton launch vehicles and military ICBMs. Automobile plants ZiL and AZLK, as well as the Voitovich Rail Vehicle plant, are situated in Moscow and Metrowagonmash metro wagon plant is located just outside the city limits. The Poljot Moscow watch factory produces reliable military, professional and sport watches well known in Russia and abroad. Yuri Gagarin in his trip into space used "Shturmanskie", produced by this factory. The Electrozavod factory was the first transformer factory in Russia. The Kristall distillery is the oldest distillery in Russia producing various vodka types, including " Stolichnaya" while a wide assortment of wines are produced at several Moscow wine plants, including Moscow Interrepublican Vinery. The Moscow Jewelry Factory and the Jewellerprom are important producers of jewellery in Russia; Jewellerprom used to produce the famous and exclusive Order of Victory, awarded to those aiding the Soviet Union's Red Army during World War II. There are also many other industries located just outside the city of Moscow, as well as many microelectronic industries in Zelenograd.


          Moscow also hosts headquarters of various software development companies, including such as worldwide-known producer of anti-virus software Kaspersky Lab, business software and games producer 1C Company, developer of text recognition and translation software ABBYY software house, game developer Akella company and many others.


          Despite the economic growth experienced in Moscow since the dawn of the twenty-first century, many industries have undergone various crises in recent years. Some of them have been sold to foreign investors, such as OTIS and British American Tobacco, and others have been closed down to make room for new buildings constructed as business centres. Additionally, some industry is now being transferred out of Moscow to improve the ecological state of the city. Nevertheless, the city of Moscow remains one of Russia's major industrial centres.


          


          Living costs
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          During Soviet times, apartments were lent to people by the government according to the square meters-per-person norm (some groups, including people's artists, heroes and prominent scientists had bonuses according to their honours). Private ownership of apartments was limited until the 1990s, when people were permitted to secure property rights to the places they inhabited. Since the Soviet era, estate owners have had to pay the service charge for their residences, a fixed amount based on persons per living area. Due to the current economic situation, the price of real estate in Moscow continues to rise. Today, one could expect to pay US$4000 in average per square meter (11sqft) in the outskirts of the city or US$6000-$7000 per square meter in a prestigious district. The price sometimes may exceed US$40000 per square meter in a flat. It costs about US$2500 per month to rent a 1-bedroom apartment and about US$1500 per month for a studio in the centre of Moscow.


          A typical one-bedroom apartment is about thirty square meters (323sqft), a typical two-bedroom apartment is forty-five square meters (485sqft), and a typical three-bedroom apartment is seventy square meters (753sqft). Many cannot move out of their apartments, especially if a family lives in a two-room apartment originally granted by the state during the Soviet era. Some city residents have attempted to cope with the cost of living by renting their apartments while staying in dachas (country houses) outside the city.


          In 2008, Moscow ranked top on the List of most expensive cities for the third year in a row.


          As of 2006, there are 8.47 million Muscovites able to work. 1.73 million are employed by the state, 4.42 million are employed by private companies, and 1.99 million are employed by small businesses. There are 74,400 officially registered unemployed working age, of which 34,400 are eligible for unemployment benefits.


          


          Future development
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          The "Moscow International Business Centre" ( Moscow-City) is a projected new part of central Moscow. Geographically situated in Presnensky District, located at the Third Ring, the Moscow-City area is under intense development.


          The goal of MIBC "Moscow-City" is to create a zone, the first in Russia, and in all of Eastern Europe, that will combine business activity, living space and entertainment. It will be a city within a city. The project was conceived by the Moscow government in 1992.


          The construction of MIBC "Moscow-City" takes place on the Krasnopresnenskaya embankment. The whole project takes up 1 square kilometer (247acres). This area is the only spot in downtown Moscow that can accommodate a project of this magnitude. Today, most of the buildings there are old factories and industrial complexes.


          The Federation Tower, now being built is to be completed in 2008, will become the tallest building in Europe when completed.


          At overall completion the plan is to have one of the tallest buildings in the world; the Russia Tower is planned to be completed by 2012 at a height of 612,2meters (2009ft), second only to the Burj Dubai. Also to be included in the project are a waterpark and other recreational facilities; trade and entertainment complexes, numerous prestigious office and residential buildings, the transport node and the new site of the Moscow government. The construction of four new metro stations in the territory has already been completed, of which two have already opened and two others are reserved for future metro lines crossing MIBC, some additional stations were planned. A rail shuttle service, directly connecting MIBC with Sheremetyevo Airport is also planned.


          A Fourth Ring freeway (in addition to Moscow Automobile Ring Road, Garden Ring and the Third Ring) has been designed and is being built around Moscow. It is to be completed by 2012 and will have total length of 61kilometers (38mi).


          


          Demographics


          


          Population


          According to the 2002 Census the population of the city was 10,382,754, however, this figure only takes into account legal residents.


          For centuries Moscow has been the largest city in Russia and/or the Soviet Union, however the collapse of the latter has led to a decline in Siberian as well as many other Russian cities, so that Moscow's growth and dominance over Saint Petersburg and the rest of the nation has become even more pronounced.


          Due to a low birth rate and high mortality rate, the population of Russia has been declining by about 700,000 persons per year since the fall of the Soviet Union. In 2003, the number of deaths exceeded the number of births by approximately 49,400. Whilst the birth rate has risen in more recent years, the average age of Moscow's population continues to increase.


          Substantial numbers of internal migrants mean that Moscow's population is still increasing, whereas the population of many other Russian cities is in decline. Migrants are attracted by Moscow's strong economy which contrasts sharply with the stagnation in many other parts of Russia. In order to help regulate population growth, Moscow has an internal passport system that prohibits non-residents from staying in the capital for more than ninety days without registration.


          


          Ethnic groups


          The 2002 Census reported the national composition as:


          
            	Russian 84.83%


            	Ukrainian 2.44%


            	Tatar 1.60%


            	Armenian 1.2%


            	Azeri 0.92%


            	Jews 0.67%


            	Belarusian 0.57%


            	Georgian 0.52%


            	Moldovan 0.35%


            	Tajik 0.34%


            	Uzbek 0.23%


            	Mordvin 0.22%


            	Chuvash 0.16%


            	Vietnamese 0.15%


            	Chechen 0.14%


            	Chinese 0.12%


            	Ossetian 0.10%


            	Korean 0.08%


            	Kazakh 0.08%


            	Pushtu 0.06%


            	Bashkir 0.06%


            	German 0.05%


            	Avar 0.05%


            	Polish 0.04%


            	many other groups of less than five thousand persons each.

          


          
            	Just over 4% of the inhabitants declined to state their ethnicity on the census questionnaire.

          


          Sister cities


          Moscow has many sister cities:


          
            
              	
                
                  	[image: Flag of Germany] Berlin, Germany.

                

              

              	
                
                  	[image: Flag of Germany] Dsseldorf, Germany.


                  	[image: Flag of Slovenia] Ljubljana, Slovenia.

                

              

              	
                
                  	[image: Flag of the Dominican Republic] Santo Domingo, DR.

                

              

              	
                
                  	[image: Flag of Armenia] Yerevan, Armenia.
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          A mosque is a place of worship for followers of Islam. Muslims often refer to the mosque by its Arabic name, masjid, Arabic: مسجد  pronounced [ˈmsʤɪd] (pl. masājid, Arabic: مساجد  /mˈsːʤɪd/). The word "mosque" in English refers to all types of buildings dedicated for Islamic worship, although there is a distinction in Arabic between the smaller, privately owned mosque and the larger, "collective" mosque (Arabic: جامع, masjid jāmiʕ), which has more community and social amenities.


          The primary purpose of the mosque is to serve as a place where Muslims can come together for prayer and some other activities of their life (i.e, a centre for information, education, and dispute settlement). The Imam leads the prayer. Nevertheless, mosques are known around the world nowadays for their general importance to the Muslim community as well as their demonstration of Islamic architecture. They have developed significantly from the open-air spaces that were the Quba Mosque and Masjid al-Nabawi in the seventh century. Today, most mosques have elaborate domes, minarets, and prayer halls. Mosques originated on the Arabian Peninsula, but now exist on all the world's inhabited continents. They are not only places for worship and prayer, but also places to learn about Islam and meet fellow believers.


          


          Etymology


          The Arabic word masjid means place of worship and is a noun of place from the verb sajada ( root "s-j-d," meaning "to bow" or "to kneel") in reference to the prostrations performed during Islamic prayers. Either the word masjid itself or at least the verb from which it is derived was borrowed from Aramaic. The word "m-s-g-d" is attested in Aramaic as early as the 5th century BCE, and the same word is later found in Nabataean inscriptions with the meaning "place of worship"; apparently, this Aramaic word originally meant " stele" or "sacred pillar".. The same root exists also in Hebrew,(ס-ג-ד), meaning "to worship".


          The modern-day English word "mosque", just like its equivalents in many other European languages, derives from the word masjid via Spanish mezquita. The pre-cursors of the word "mosque" appeared during the 15th, 16th, and 17th centuries and "Moseak", "muskey", "moschy", and "mos'keh" were just some of the variations that came into use until it was decided that "mosquee", imitating Middle French, Italian, and Old Spanish, would become the standard. In the early 18th century, the modern spelling became the most popular and standard spelling of the word.


          


          Mosque in Islamic texts


          The word "masjid" is found throughout the Qur'an, most frequently with the reference to the sanctuary of Kaaba in the city of Mecca. The Qur'an applies the term "masjid" to places of worship of different religions, including Judaism and Christianity; in the same general meaning of a place of worship, the word is used in the hadith (collections of Muslim traditions about the deeds and saying of their prophet Muhammad and his companions).


          


          History


          Grand entryways and tall towers, or minarets, have long been and continue to be closely associated with mosques. However, the first three mosques were very simple open spaces on the Arabian Peninsula. Mosques evolved significantly over the next 1,000 years, acquiring their now-distinctive features and adapting to cultures around the world.


          


          The First Mosques


          According to Islamic beliefs, the first mosque in the world was the Kaaba, whose existing foundation was raised up by Prophet Ibrahim, assisted by his son Prophet Ismail, upon an order from God. The site of the Kaaba is also believed to be the place where a tent was erected by angels for Adam and Eve to use for worship. The oldest mosque built by Muslims is the Quba Mosque in Medina. When Muhammad lived in Makkah, he viewed Kaaba as his first and principal mosque and performed prayers there together with his followers.
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          Even during times when the pagan Arabs performed their rituals inside the Kaaba, Muhammad always held the Kaaba in very high esteem. The Makkan tribe of Quraish, which was responsible for guarding Kaaba, attempted to exclude Muhammad's followers from the sanctuary, which became a subject of Muslim complaints recorded in the Qur'an. When Muhammad conquered Makkah in 630, he converted Kaaba to a mosque, which has since become known as the Masjid al-Haram, or Sacred Mosque. The Masjid al-Haram was significantly expanded and improved in the early centuries of Islam in order to accommodate the increasing number of Muslims who either lived in the area or made the annual Hajj, or pilgrimage, to Makkah, before it acquired its present shape in 1577 in the reign of the Ottoman sultan Selim II.


          The first thing Muhammad did upon arriving with his followers near Medina (then named Yathrib) after the emigration from Makkah in 622 was build the Quba Mosque in a village outside Medina. Muslims believe he stayed at the Quba Masjid for three days before moving on to Medina.
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          Just days after beginning work on the Quba Mosque, Muhammad went on to establish another masjid in Medina, known today as the Masjid al-Nabawi, or the "prophet's" Masjid. The location of the mosque was declared as such after it hosted Muhammad's first Friday prayer. Following its establishment, the Masjid al-Nabawi continued to introduce some of the practices now considered common in today's mosques. For example, the adhan, or call to prayer, was developed in the form still used in masjids today. The Masjid al-Nabawi was built with a large courtyard, a motif common among mosques built since then. Muhammad would stand up at one end of the arcade to preach. Later on, he would develop a three-step pulpit as a platform from which he would give sermons. The pulpit, now known as a minbar, is still a common feature of masjids.


          Muhammad lived beside the masjid in Medina, which doubled as both a religious and political centre for the early Muslim community. Negotiations were conducted, military actions planned, prisoners of war held, disputes settled, religious information disseminated, gifts received and distributed among his companions. His followers treated the wounded there and some people even lived in the mosque permanently in tents and huts.


          Today, the Masjid al-Haram in Mecca, the Masjid al-Nabawi in Medina and Al Aqsa in Jerusalem are considered the three holiest sites in Islam.


          


          Diffusion and evolution


          Mosques were built outside the Arabian Peninsula as Muslims moved to other parts of the world. Egypt became occupied by Muslim Arabs as early as 640, and since then so many mosques have appeared throughout the country that its capital city, Cairo, has acquired the nickname of city of a thousand minarets. Egyptian mosques vary in amenities, as some have Islamic schools ( madrassas) while others have hospitals or tombs. Mosques in Sicily and Spain do not primarily reflect the architecture of Visigothic predecessors, but instead reflect the architecture introduced by the Muslim Moors. It is hypothesized, however, that there were some elements of pre-Islamic architecture which were Islamicized into Andalusi and Maghribi architecture, for example, the distinctive horseshoe arch.
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          The first Chinese mosque was established in the eighth century in Xi'an. The Great Mosque of Xi'an, whose current building dates from the eighteenth century, does not replicate many of the features often associated with traditional mosques. Instead, it follows traditional Chinese architecture. It is distinguished from other building by its green roof (Buddhist temples are often built with a yellow roof). Mosques in western China incorporate more of the elements seen in mosques in other parts of the world. Western Chinese mosques were more likely to incorporate minarets and domes while eastern Chinese mosques were more likely to look like pagodas.


          By the fifteenth century, Islam had become the dominant religion in Java and Sumatra, Indonesia's two most populous islands. As with Hinduism and Buddhism before it, the new religion, and the foreign influences that accompanied it, were absorbed and reinterpreted, with mosques given a unique Indonesian/Javanese interpretation. At the time, Javanese mosques took many design cues from Hindu, Buddhist, and even Chinese architectural influences. They lacked, for example, the ubiquitous Islamic dome which did not appear in Indonesia until the 19th century, but had tall timber, multi-level roofs not that dissimilar to the pagodas of Balinese Hindu temples still common today. A number of significant early mosques survive, particularly along the north coast of Java. These include the Mesjid Agung in Demak, built in 1474, also Grand Mosque of Yogyakarta that feature multi-level roofs. Javanese styles in turn had influenced the architectural styles of mosques among Indonesia's Austronesian neighbors: Malaysia, Brunei and the southern Philippines.
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          Mosques diffused into India during the reign of the Mughal empire in the sixteenth and seventeenth centuries. The Mughals brought their own form of architecture that included pointed, onion-shaped domes, as seen in Delhi's Jama Masjid.


          Mosques first arrived in the Ottoman Empire (mostly present-day Turkey) during the eleventh century, when many of the Turks in the region began to convert to Islam. Several of the first mosques in the Ottoman Empire, such as the Hagia Sophia in present-day Istanbul, were originally churches or cathedrals in the Byzantine Empire. The Ottomans created their own design of mosques, which included large central domes, multiple minarets, and open faades. The Ottoman style of mosques usually included elaborate columns, aisles, and high ceilings in the interior, while incorporating traditional elements, such as the mihrab. Today, Turkey is still home to many mosques that display this Ottoman style of architecture.


          Mosques gradually diffused to different parts of Europe, but the most rapid growth in the number of mosques has occurred within the past century as more Muslims have migrated to the continent. Major European cities, such as Rome, London, and Munich, are home to mosques that feature traditional domes and minarets. These large mosques in urban centers are supposed to serve as community and social centers for a large group of Muslims that occupy the region. However, one can still find smaller mosques in more suburban and rural regions throughout Europe where Muslims populate. There are 40,000 to 50,000 mosques in the United States and Islam is the fastest growing religion there. Mosques first appeared in the United States in the early twentieth century, the first of which was built in the late 1920s in Cedar Rapids, Iowa. However, as more immigrants continue to arrive in the country, especially from South Asia, the number of American mosques is increasing faster than ever before. Whereas only two percent of the country's mosques appeared in the United States before 1950, eighty-seven percent of American mosques were founded after 1970 and fifty percent of American mosques founded after 1980.


          


          Conversion of places of worship
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          According to early Muslim historians, towns that surrendered without resistance and made treaties with the Muslims received permission to retain their churches and synagogues, One of the earliest examples of these kinds of conversions was in Damascus, Syria, where in 705 Umayyad caliph Abd al-Malik took the church of St. John from the Christians and had it rebuilt as a mosque, which is now known as Umayyad Mosque; overall, Abd al-Malik is said to have transformed 10 churches in Damascus into mosques. The process of turning churches into mosques was especially intensive in the villages. The Abbasid caliph al-Ma'mun turned many churches into mosques. Ottoman Turks converted into mosques nearly all churches, monasteries, and chapels in Constantinople, including the famous Hagia Sophia, immediately after capturing the city in 1453. In some instances mosques have been established on the places of Jewish or Christian sanctuaries associated with Biblical personalities who were also recognized by Islam. Muslim rulers in India built mosques seeing their actions as fulfillment of religious duty.


          On the other hand, mosques have also been converted for use by other religions, notably in southern Spain, following the conquest of the Moors in 1492. The most prominent of them is the Great Mosque of Cordoba. The Iberian Peninsula, Southeast Europe, and India (the Babri Masjid incident) are other regions in the world where such instances occurred once no longer under Muslim rule.


          


          Religious functions


          


          Prayers


          All adult Muslims are required to offer prayer, or Salat, compulsorily five times each day. (Those suffering from diseases, and women who have just given birth, may omit this obligation. (See Sharia)). Although some smaller mosques with smaller congregations will offer only a few prayers, most mosques offer all five required prayers daily: before sunrise ( fajr), at midday ( Zuhr), in the afternoon ( Asr), after sunset ( Maghrib), and in the evening ( isha'a). It is obligatory for Muslims to offer prayer inside a mosque along with Friday Prayer, according to hadith; offering prayer in a congregation at a mosque is considered more virtuous than offering prayer alone.The mosque is the centre of the islamic community, it illustrates the idea of brotherhood and iman.
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          In addition to holding the five obligatory daily prayers, mosques hold jumuah prayers, or Friday prayers, which replace the midday prayer as the second required prayer on Fridays. While the ordinary daily prayers can be performed at any location that is clean, it is required that all adult men attend Friday prayers at the mosque.


          A funeral prayer, or salat ul-janazah, is held for a deceased Muslim at the mosque, with all congregants present, including the imam, participating. Unlike with the daily prayers, the funeral prayers are normally held outdoors in a courtyard or square close to the mosque. During solar eclipses, mosques will host another special prayer called salat ul-kusuf.


          There are two large holidays, or eids, in the Islamic calendar: Eid ul-Fitr and Eid ul-Adha. On both of these days, there are special prayers held at mosques in the morning. The eid prayers are supposed to be offered in large groups, and so larger mosques will normally host eid prayers for their congregants as well as the congregants of smaller local mosques. Some mosques will even rent convention centers or other large public buildings to hold the large number of Muslims who attend the eid prayers. Mosques, especially those in countries where Muslims are the majority, will also host eid prayers outside in courtyards or town squares.


          


          Ramadan events
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          Islam's holiest month, Ramadan, is observed through many events. As Muslims must fast during the day during Ramadan, mosques will host iftar dinners after sunset and the fourth required prayer of the day, maghrib. Food is provided, at least in part, by members of the community, thereby creating nightly potluck dinners. Because of the community contribution necessary to serve iftar dinners, mosques with smaller congregations may not be able to host the iftar dinners daily. Some mosques will also hold suhoor meals before dawn to congregants attending the first required prayer of the day, fajr. As with iftar dinners, congregants usually provide the food for suhoor, although able mosques may provide food instead. Mosques will often invite poorer members of the Muslim community to share in beginning and breaking the fasts as providing charity during Ramadan in Islam is seen as especially honorable.


          Following the fifth and final required prayer of the day, isha, special, optional tarawih prayers are offered in larger mosques. During each night of prayers, which can last for up to two hours each night, a member of the community who has memorized the entire Quran will recite a segment of the book. During the last ten days of Ramadan, larger mosques will host all-night programs to observe Laylat al-Qadr, the night Muslims believe the Islamic prophet Muhammad first began to receive the Qur'an. On that night, between sunset and sunrise, mosques will employ speakers to educate congregants in attendance about Islam. Mosques or the community usually provide meals periodically throughout the night.


          During the last ten days of Ramadan, larger mosques within the Muslim community will host i'tikaf, a practice in which at least one Muslim man from the community must participate. Muslims performing i'tikaf are required to stay within the mosque for ten consecutive days, often in worship or learning about Islam. As a result, the rest of the Muslim community is responsible for providing the participants with food, drinks, and whatever else they need during their stay.


          


          Charity


          The third of the Five Pillars of Islam states that Muslims are required to give approximately one-fortieth of their wealth to charity as zakat. Since mosques form the centre of Muslim communities, they are where Muslims go to both give zakat and, if necessary, collect zakat. Prior to the holiday of Eid ul-Fitr, mosques also collect a special zakat that is supposed to assist in helping poor Muslims attend the prayers and celebrations associated with the holiday.


          


          Social functions


          


          Centre of Muslim community
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          Many Muslim rulers after the death of the Islamic prophet Muhammad, emulating him, established their domains by first building a mosque. In the same way Mecca and Medina are built around the Masjid Al-Haram and the Masjid Al-Nabawi, Karbala, in present-day Iraq, was built around the Imam Hussain Shrine. Isfahan, Iran is especially notable for its use of mosques to form the centre of the city. In the eighth century, a mosque was established within the city which three centuries later was described by theologian and philosopher Naser Khosrow as "a magnificent Friday Mosque built in the city centre." At the dawn of the seventeenth century, Shah Abbas I of the Safavid Dynasty led an effort to establish Isfahan as one of the largest and most beautiful cities in the world. As part of his plan, he ordered the building of Shah Mosque and Sheikh Lotf Allah Mosque which border Isfahan's Naghsh-i Jahan Square, which, as one of the largest city squares in the world, hosted sports and trade.


          Mosques built more recently, especially in countries where Muslims are not the majority, tend to be away from the center of major cities. Nevertheless, even a mosque in a less densely populated area often influences Muslims to relocate their homes and businesses so they are close to the mosque. Thus, mosques form the focal points of Muslim communities, even if they do not form the centre of the entire community as a whole. In the United States, the growth in the number of mosques and congregants in suburbs is much greater than that in densely urban areas.


          


          Education
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          Another primary function of a mosque is to house educational facilities. Some mosques, especially those in countries where state-funded Islamic schools are not present, will have full-time schools that teach both Islamic and general knowledge. These full-time schools normally have students in elementary school and middle school, although there are also a few full-time schools available to high school students. Most mosques will also have part-time schools, either on the weekends or in the evenings. Whereas full-time schools are meant for children who depend on the mosque to provide an Islamic education as well as a general education, weekend and nightly schools are meant to provide only Islamic education for students of all ages, young and old. Some mosques, however, will also provide general educational help to Muslim students as a way of bringing young Muslims closer to the mosque. The subjects at the Islamic evening and weekend classes vary. Qur'an reading and Arabic are commonly found at mosques that are located in countries where Arabic is not widely spoken. Classes for new Muslims about the basics of Islam are also common, especially in Europe and the United States, where it is the fastest-growing religion. Mosques will also go into more depth about Islam by providing congregants with classes on Islamic jurisprudence. Madrassas are also available for Muslims to study 'alim to become Islamic scholars or imams. However, as their primary purpose is not to serve as a place of worship or community centre, madrassas are normally separate from neighbourhood mosques.


          


          Events and fundraising
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          Mosques host events and dinners either for raising money for mosque activities or simply to bring the community together and bazaars where community members can shop for Islamic merchandise are common among mosques. Mosques also host weddings, much like other places of worship.


          One particularly interesting illustration of this community involvement is that of the mosque in Djenn, Mali where, during an annual festival, the community takes part in the re-applying of plaster to the exterior of the mud brick building (the largest of its kind in the world).


          


          Contemporary political roles


          The late twentieth century saw an increase in the number of mosques used for political purposes. Today, civic participation is commonly promoted in mosques in the Western world. Because of the importance in the community, Masajid (Mosques) are used for preaching peaceful co-existence with non-believers, even in times of adversity.


          


          Advocacy
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          Countries where Muslims comprise only a minority of the population are more likely than the Muslim-majority countries of the Greater Middle East to use mosques as a way to promote civic participation. American mosques host voter registration and civic participation drives that promote involving Muslims, who are often first- or second-generation immigrants, in the political process. As a result of these efforts as well as attempts at mosques to keep Muslims informed about the issues facing the Muslim community, regular mosque attendants are more likely to participate in protests, sign petitions, and otherwise be involved in politics.


          Nevertheless, a link between political views and mosque attendance can still be seen in other parts of the world. Following the al-Askari Mosque bombing in February 2006, imams and other Islamic leaders used mosques and Friday prayers as vehicles to call for calm and peace in the midst of widespread violence.


          Beginning in the late twentieth century and continuing into the early twenty-first century, a small number of mosques have also become the platforms of some extremist imams to advocate terrorism and extreme Islamic ideals. Finsbury Park Mosque in London is exemplary of a mosque that has been used in this manner.


          


          Social conflict
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          As they are considered important to the Muslim community, mosques, like other places of worship, can be at the heart of social conflicts.


          Babri Mosque was the subject of such a conflict up until the early 1990s when it was demolished. Before a mutual solution could be devised, the mosque was destroyed by approximately 200,000 Hindus on December 6, 1992 as the mosque was built by Babur allegedly on the site of a previous Hindu temple marking the birthplace of Ram. The controversy surrounded the mosque was directly linked to rioting in Bombay (present-day Mumbai) as well as bombings in 1993 that killed 257 people.


          A February 2006 bombing that seriously damaged Iraq's al-Askari Mosque, exacerbated tensions that had already existed. Other mosque bombings in Iraq, both before and after the February 2006 bombing, have been part of the conflict between the country's groups of Muslims. However, mosque bombings have not been exclusive to Iraq; in June 2005, a suicide bomber killed at least 19 people at an Afghan mosque. In April 2006, two explosions occurred at India's Jama Masjid.


          Following the September 11 attacks, several American mosques were targeted in attacks ranging from simple vandalism to arson. Furthermore, the Jewish Defense League was suspected of plotting to bomb the King Fahd Mosque in Culver City, California. Similar attacks occurred throughout the United Kingdom following the 7 July 2005 London bombings. Outside the Western world, in June 2001, the Hassan Bek Mosque was the target of attacks involving hundreds of Israelis angry at Arabs for a previous attack.


          


          Saudi influence
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          Although the Saudi involvement in mosques around the world can be traced back to the 1960s, it was not until later in the twentieth century that the government of Saudi Arabia began to become a large influence in foreign mosques. Beginning in the 1980s, the Saudi Arabian government began to finance the construction of mosques in countries around the world. An estimated US$45 billion has been spent by the Saudi Arabian government financing mosques and Islamic schools in foreign countries. Ain al-Yaqeen, a Saudi newspaper, reported in 2002 that Saudi funds may have contributed to building as many as 1,500 mosques and 2,000 other Islamic centers Saudi citizens have also contributed significantly to mosques in the Islamic world, especially in countries where they see Muslims as poor and oppressed. Following the fall of the Soviet Union, in 1992, mosques in impoverished Afghanistan saw many contributions from Saudi citizens. The King Fahd Mosque in Culver City, California and the Islamic Cultural Centre of Italy in Rome represent two of Saudi Arabia's largest investments in foreign mosques as former Saudi king Fahd bin Abdul Aziz al-Saud contributed US$8 million and US$50million to the two mosques, respectively.


          


          Architecture


          


          Styles
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          The architecture of mosques are a continuation of pre-Islamic architecture of palaces built during the Parthian and Sassanian dynasties of Persia. The Sarvestan palace from the Sassanian era is a great example of this. For example, the idea of having an arched entrance and a central dome is clearly one borrowed from pre-Islamic, Persian architecture. After the Arab invasion of Persia, this architecture, as well as elements of Sassanian culture, were used for the new Islamic world. Many forms of mosques have evolved in different regions of the Islamic world. Notable mosque types include the early Abbasid mosques, T-type mosques, and the central-dome mosques of Anatolia. The oil-wealth of the twentieth century drove a great deal of mosque construction using designs from leading non-Muslim modern architects and promoting the careers of important contemporary Muslim architects.
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          Arab-plan or hypostyle mosques are the earliest type of mosques, pioneered under the Umayyad Dynasty. These mosques are a square or rectangular in plan with an enclosed courtyard and a covered prayer hall. Historically, in the warm Mediterranean and Middle Eastern climates, the courtyard served to accommodate the large number of worshippers during Friday prayers. Most early hypostyle mosques have flat roofs on top of prayer halls, which resulted in the need to use numerous columns and supports. One of the most notable hypostyle mosques is the Mezquita in Crdoba, Spain, as the building is supported by over 850 columns. Frequently, hypostyle mosques have outer arcades so that visitors could enjoy some shade. Arab-plan mosques were constructed mostly under the Umayyad and Abbasid dynasties; subsequently, however, the simplicity of the Arab plan limited the opportunities for further development, and as a result, these mosques gradually fell out of popularity.
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          The Ottomans introduced central dome mosques in the fifteenth century and have a large dome centered over the prayer hall. In addition to having one large dome at the center, a common feature are smaller domes that exist off-centre over the prayer hall or throughout the rest of the mosque, where prayer is not performed. This style was heavily influenced by the Byzantine religious architecture with its use of large central domes.


          Iwan mosques are most notable for their domed chambers and iwans, which are vaulted spaces open out on one end. In iwan mosques, one or more iwans face a central courtyard that serves as the prayer hall. The style represents a borrowing from pre-Islamic Iranian architecture and has been used almost exclusively for mosques in Iran.
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          Hajja Soad's mosque took a pyramid shape which is a creative style in the islamic architecture.


          


          Minarets


          
            [image: The Islamic Solidarity Mosque in Mogadishu with a tall minaret.]

            
              The Islamic Solidarity Mosque in Mogadishu with a tall minaret.
            

          


          A common feature in mosques is the minaret, the tall, slender tower that usually is situated at one of the corners of the mosque structure. The top of the minaret is always the highest point in mosques that have one, and often the highest point in the immediate area. The tallest minaret in the world is located at the Hassan II Mosque in Casablanca, Morocco.


          The first mosques had no minarets, and even nowadays the most conservative Islamic movements, like Wahhabis, avoid building minarets, seeing them as ostentatious and unnecessary. The first minaret was constructed in 665 in Basra during the reign of the Umayyad caliph Muawiyah I. Muawiyah encouraged the construction of minarets, as they were supposed to bring mosques on par with Christian churches with their bell towers. Consequently, mosque architects borrowed the shape of the bell tower for their minarets, which were used for essentially the same purpose  calling the faithful to prayer.


          Before the five required daily prayers, a muezzin calls the worshippers to prayer from the minaret. In many countries like Singapore where Muslims are not the majority, mosques are prohibited from loudly broadcasting the call to prayer ( adhan), although it is supposed to be said loudly to the surrounding community. The adhan is required before every prayer. However, nearly every mosque assigns a muezzin for each prayer to say the adhan as it is a recommended practice or sunnah of the Islamic prophet Muhammad. At mosques that do not have minarets, the adhan is called instead from inside the mosque or somewhere else on the ground. The iqama, which is similar to the adhan and said immediately before the start of prayer, is usually not said from the minaret even if a mosque has one.


          


          Domes
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          The domes, which often are placed directly above the main prayer hall, may signify the vaults of heaven and the sky. As time progressed, the sizes of mosque domes grew, from occupying only a small part of the roof near the mihrab to encompassing all of the roof above the prayer hall. Although domes normally took on the shape of a hemisphere, the Mughals in India popularized onion-shaped domes in South Asia and Persia. Some mosques will have multiple, often smaller, domes in addition to the main large dome that resides at the centre. Also the domes in traditional mosques would be used to help the imam to project his voice as the sound waves would bounce in and then out of the dome making the voice louder.


          


          Prayer hall


          
            [image: The prayer hall, or musalla, in a Turkish mosque, with a Minibar.]

            
              The prayer hall, or musalla, in a Turkish mosque, with a Minibar.
            

          


          The prayer hall, also known as the musalla, has no furniture; chairs and pews are absent from the prayer hall so as to allow as many worshippers as possible to line the room. Mosques will have Arabic calligraphy and verses from the Qur'an on the walls to assist worshippers in focusing on the beauty of Islam and its holiest book, the Qur'an, as well as for decoration.


          Usually opposite the entrance to the prayer hall is the qiblah wall, which is the visually emphasized area inside the prayer hall. The qiblah wall should, in a properly oriented mosque, be set perpendicular to a line leading to Mecca, the location of the Ka'bah. Congregants pray in rows parallel to the qiblah wall and thus arrange themselves so they face Mecca. In the qiblah wall, usually at its centre, is the mihrab, a niche or depression indicating the direction of Mecca. Usually the mihrab is not occupied by furniture either. Sometimes, especially during Friday prayers, a raised minbar or pulpit is located to the side of the mihrab for a khatib or some other speaker to offer a sermon ( khutbah). The mihrab serves as the location where the imam leads the five daily prayers on a regular basis.
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          Ablution facilities


          As ritual purification precedes all prayers, mosques often have ablution fountains or other facilities for washing in their entryways or courtyards. However, worshippers at much smaller mosques often have to use restrooms to perform their ablutions. In traditional mosques, this function is often elaborated into a freestanding building in the centre of a courtyard. This desire for cleanliness extends to the prayer halls where shoes are disallowed to be worn anywhere other than the cloakroom. Thus, foyers with shelves to put shoes and racks to hold coats are commonplace among mosques.


          


          Contemporary features


          Modern mosques have a variety of amenities available to their congregants. As mosques are supposed to appeal to the community, they may also have additional facilities, from health clinics to libraries to gymnasiums, to serve the community.


          


          Rules and etiquette
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          Mosques, in accordance with Islamic practices, institute a number of rules intended to keep Muslims focused on worshipping Allah. While there are several rules, such as those regarding not allowing shoes in the prayer hall, that are universal, there are many other rules that are dealt with and enforced in a variety of ways from mosque to mosque. 


          Prayer leader


          Appointment of a prayer leader is considered desirable, but not always obligatory. The permanent prayer leader ( imam) must be a free honest man and is authoritative in religious matters. In mosques constructed and maintained by the government, the prayer leader is appointed by the ruler; in private mosques, however, the appointment is done by the members of the congregation through majority voting. According to the Hanafi school of Islamic jurisprudence, the man who built the mosque has a stronger claim to the title of imam, but this view is not shared by the other schools.


          Leadership at prayer falls into three categories, depending on the type of prayer: five daily prayers, Friday prayer, or optional prayers. According to the Hanafi and Maliki school of Islamic jurisprudence, appointment of a prayer leader for Friday service is mandatory because otherwise the prayer is invalid. The Shafi'i and Hanbali schools, however, argue that the appointment is not necessary and the prayer is valid as long as it is performed in a congregation. A slave may lead a Friday prayer, but Muslim authorities disagree over whether the job can be done by a minor. An imam appointed to lead Friday prayers may also lead at the five daily prayers; Muslim scholars agree to the leader appointed for five daily services may lead the Friday service as well.


          All Muslim authorities hold the consensus opinion that only men may lead prayer for men. Nevertheless women prayer leaders are allowed to lead prayer in front all-female congregations.


          


          Cleanliness
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          All mosques have rules regarding cleanliness, as it is an essential part of the worshipper's experience. Muslims before prayer are required to cleanse themselves in an ablution process known as wudu. However, even to those who enter the prayer hall of a mosque without the intention of praying, there are still rules that apply. Shoes must not be worn inside the carpeted prayer hall. Some mosques will also extend that rule to include other parts of the facility even if those other locations are not devoted to prayer. Congregants and visitors to mosques are supposed to be clean themselves. It is also undesirable to come to the mosque after eating something that smells, such as garlic.


          


          Dress


          Islam requires that its adherents wear clothes that portray modesty. As a result, although many mosques will not enforce violations, both men and women when attending a mosque must adhere to these guidelines. Men are supposed to come to the mosque wearing loose and clean clothes that do not reveal the shape of the body. Likewise, it is recommended that women at a mosque wear loose clothing, shirts, pants that cover to the wrists and ankles and cover their heads such as with a hijab. Many Muslims, regardless of their ethnic background, wear Middle eastern clothing associated with Arabic Islam to special occasions and prayers at mosques.


          


          Concentration


          As mosques are places of worship, those within the mosque are required to remain respectful to those in prayer. Loud talking within the mosque, as well as discussion of topics deemed disrespectful, is forbidden in areas where people are praying. In addition, it is disrespectful to walk in front of or otherwise disturb Muslims in prayer. The walls within the mosque have few items, except for possibly Arabic calligraphy, so Muslims in prayer are not distracted. Muslims are also discouraged from wearing clothing with distracting images and symbols so as not to divert the attention of those standing behind them during prayer.


          


          Gender separation
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          Islamic law requires men and women to be separated in the prayer hall; ideally, the women must occupy the rows behind the men. Muhammad preferred women to pray at home rather than at a mosque, and according to the hadith Muhammad said: "The best mosques for women are the inner parts of their houses", although Muhammad told Muslims not to forbid women from entering mosques. The second caliph Umar at one time prohibited women from attending mosques especially at night because he feared they may be teased by males, so he required them to pray at home. Sometimes a special part of the mosque was railed off for women; for example, the governor of Mecca in 870 had ropes tied between the columns to make a separate place for women. Many mosques today will put the women behind a barrier or partition or in another room. Mosques in South and Southeast Asia put men and women in separate rooms, as the divisions were built into them centuries ago. In nearly two-thirds of American mosques, women pray behind partitions or in separate areas, not in the main prayer hall; some mosques do not admit women at all. Although there are sections exclusively for women and children, the Grand Mosque in Mecca is desegregated.


          


          Non-Muslims in mosques
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          Under most interpretations of Islamic law, non-Muslims may be allowed into mosques, as long as they do not sleep or eat there; the dissenting opinion is presented by the followers of the Maliki school of Islamic jurisprudence, who argue that non-Muslims may not be allowed into mosques under any circumstances.


          The Qur'an addresses the subject of non-Muslims, and particularly polytheists, in mosques in two verses in its ninth chapter, Sura At-Tawba. The seventeenth verse of the chapter prohibits those who join gods with Allah  polytheists  from entering mosques:


          
            	It is not for such as join gods with Allah, to visit or maintain the mosques of Allah while they witness against their own souls to infidelity. The works of such bear no fruit: In Fire shall they dwell. ( Yusuf Ali [Qur'an 9:17])

          


          The twenty-eighth verse of the same chapter is more specific as it only considers polytheists in the Sacred Mosque, the Masjid al-Haram in Mecca:


          
            	O ye who believe! Truly the Pagans are unclean; so let them not, after this year of theirs, approach the Sacred Mosque. And if ye fear poverty, soon will Allah enrich you, if He wills, out of His bounty, for Allah is All-knowing, All-wise. ( Yusuf Ali [Qur'an 9:28])

          


          According to Ahmad ibn Hanbal, these verses were followed to the letter at the times of Muhammad, when Jews and Christians, considered monotheists, were still allowed to the Masjid al-Haram. However, the Umayyad caliph Umar II later forbade non-Muslims from entering mosques, and his ruling remained in practice in Saudi Arabia. Today, the decision on whether non-Muslims should be allowed to enter mosques varies. With few exceptions, mosques in the Arabian peninsula as well as Morocco do not allow entry to non-Muslims. For example, the Hassan II Mosque in Casablanca is one of only two mosques in Morocco currently open to non-Muslims. However, there are also many other places in the west as well as the Islamic world where non-Muslims are welcome to enter mosques. Most mosques in the United States, for example, report receiving non-Muslim visitors every month. Many Mosques throughout the United States welcome non-Muslims as a sign of openness to the rest of the community as well as to encourage conversions to Islam.


          In modern-day Saudi Arabia, the Masjid al-Haram and all of Mecca are open only to Muslims. Likewise, the Masjid al-Nabawi and the city of Medina that surrounds it are also off-limits to those who do not practice Islam. For mosques in other areas, it has most commonly been taken that non-Muslims may only enter mosques if granted permission to do so by Muslims and if they have a legitimate reason. All entrants regardless of religious affiliation are expected to respect the rules and decorum for mosques.


          At different times and places, non-Muslims living under Muslim rule were required to demonstrate deference to mosques. In most cities of Morocco, Jews were required to remove their shoes when passing by a mosque Danish traveler Carsten Niebuhr wrote that in 18th century Egypt Jews and Christians had to dismount before several mosques in veneration of their sanctity.
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          Mosses are small, soft plants that are typically 110 cm (0.4-4 in) tall, though some species are much larger. They commonly grow close together in clumps or mats in damp or shady locations. They do not have flowers or seeds, and their simple leaves cover the thin wiry stems. At certain times mosses produce spore capsules which may appear as beak-like capsules borne aloft on thin stalks.


          There are approximately 12,000 species of moss classified in the Bryophyta. The division Bryophyta formerly included not only mosses, but also liverworts and hornworts. These other two groups of bryophytes now are often placed in their own divisions.


          


          Physical characteristics


          


          Description


          Botanically, mosses are bryophytes, or non-vascular plants. They can be distinguished from the apparently similar liverworts ( Marchantiophyta or Hepaticae) by their multi-cellular rhizoids. Other differences are not universal for all mosses and all liverworts, but the presence of clearly differentiated "stem" and "leaves", the lack of deeply lobed or segmented leaves, and the absence of leaves arranged in three ranks, all point to the plant being a moss.


          In addition to lacking a vascular system, mosses have a gametophyte-dominant life cycle, i.e. the plant's cells are haploid for most of its life cycle. Sporophytes (i.e. the diploid body) are short-lived and dependent on the gametophyte. This is in contrast to the pattern exhibited by most "higher" plants and by most animals. In seed plants, for example, the haploid generation is represented by the pollen and the ovule, whilst the diploid generation is the familiar flowering plant.


          


          Life cycle


          Most kinds of plants have a double portion of chromosomes in their cells ( diploid, i.e. each chromosome exists with a partner that contains the same genetic information) whilst mosses (and other bryophytes) have only a single set of chromosomes ( haploid, i.e. each chromosome exists in a unique copy within the cell). There are periods in the moss lifecycle when they do have a full, paired set of chromosomes but this is only during the sporophyte stage.
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          The life of a moss starts from a haploid spore, which germinates to produce a protonema, which is either a mass of filaments or thalloid (flat and thallus-like). This is a transitory stage in the life of a moss. From the protonema grows the gametophore ("gamete-bearer") that is differentiated into stems and leaves ('microphylls'). From the tips of stems or branches develop the sex organs of the mosses. The female organs are known as archegonia (sing. archegonium) and are protected by a group of modified leaves known as the perichaetum (plural, perichaeta). The archegonia have necks called venters which the male sperm swim down. The male organs are known as antheridia (singular antheridium) and are enclosed by modified leaves called the perigonium (plural, perigonia).


          Mosses can be either dioicous (compare dioecious in seed plants) or monoicous (compare monoecious). In dioicous mosses, both male and female sex organs are borne on different gametophyte plants. In monoicous (also called autoicous) mosses, they are borne on the same plant. In the presence of water, sperm from the antheridia swim to the archegonia and fertilisation occurs, leading to the production of a diploid sporophyte. The sperm of mosses is biflagellate, i.e. they have two flagella that aid in propulsion. Since the sperm must swim to the archegonium, fertilisation cannot occur without water. After fertilisation, the immature sporophyte pushes its way out of the archegonial venter. It takes about a quarter to half a year for the sporophyte to mature. The sporophyte body comprises a long stalk, called a seta, and a capsule capped by a cap called the operculum. The capsule and operculum are in turn sheathed by a haploid calyptra which is the remains of the archegonial venter. The calyptra usually falls off when the capsule is mature. Within the capsule, spore-producing cells undergo meiosis to form haploid spores, upon which the cycle can start again. The mouth of the capsule is usually ringed by a set of teeth called peristome. This may be absent in some mosses.


          In some mosses, green vegetative structures called gemmae are produced on leaves or branches, which can break off and form new plants without the need to go through the cycle of fertilization. This is a means of asexual reproduction.


          


          Classification
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          Mosses were traditionally grouped with the liverworts and hornworts in the Division Bryophyta ( bryophytes), within which the mosses made up the class Musci. This group, however, is paraphyletic and now tends to be split up. In such a system, the Division Bryophyta refers specifically to mosses. They appear to be the closest living relatives of the vascular plants.


          The mosses are grouped as a single division, now named Bryophyta, and divided into six classes:


          
            	Takakiopsida


            	Sphagnopsida


            	Andreaeopsida


            	Andreaeobryopsida


            	Polytrichopsida


            	Bryopsida
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          Andreaeopsida and Andreaeobryopsida are distinguished by the biseriate (two rows of cells) rhizoids, multiseriate (many rows of cells) protonema, and sporangium that splits along longitudinal lines. Most mosses have capsules that open at the top.


          The Sphagnopsida, the peat-mosses, comprise the two living genera Ambuchanania and Sphagnum, as well as fossil taxa. These large mosses form extensive acidic bogs in peat swamps. The leaves of Sphagnum have large dead cells alternating with living photosynthetic cells. The dead cells help to store water. Aside from this character, the unique branching, thallose (flat and expanded) protonema, and explosively rupturing sporangium place it apart from other mosses.


          Polytrichopsida have leaves with lamellae, which are flaps on the leaves that look like the fins on a heat sink. These help it retain moisture. They differ from other mosses in other details of their development and anatomy too, and can also become larger than most other mosses, with e.g. Polytrichum commune forming cushions up to 40cm (16in) high. The tallest land moss, a member of the Polytrichidae is supposed to be Dawsonia superba, a native to New Zealand and Australia.
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          The Bryopsida are the most diverse group; over 95% of moss species belong to this class.


          The Archidiidae are distinguished by their extremely large spores and the way the sporangium develops.


          


          Geological history


          The fossil record of moss is sparse, due to their soft-walled and fragile nature. Unambiguous moss fossils have been recovered from as early as the Permian of Antarctica and Russia, and a case is put forwards for Carboniferous mosses. It has further been claimed that tube-like fossils from the Silurian are the macerated remains of moss calyptr.


          


          Habitat
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          Mosses are found chiefly in areas of dampness and low light. Mosses are common in wooded areas and at the edges of streams. Mosses are also found in cracks between paving stones in damp city streets. Some types have adapted to urban conditions and are found only in cities. A few species are wholly aquatic, such as Fontinalis antipyretica, and others such as Sphagnum inhabit bogs, marshes and very slow-moving waterways. Such aquatic or semi-aquatic mosses can greatly exceed the normal range of lengths seen in terrestrial mosses. Individual plants 2030cm (8-12in) or more long are common in Sphagnum species for example.


          Wherever they occur, mosses require moisture to survive because of the small size and thinness of tissues, lack of cuticle (waxy covering to prevent water loss), and the need for liquid water to complete fertilisation. Some mosses can survive desiccation, returning to life within a few hours of rehydration.


          In northern latitudes, the north side of trees and rocks will generally have more moss on average than other sides (though south-side outcroppings are not unknown). This is assumed to be because of the lack of sufficient water for reproduction on the sun-facing side of trees. South of the equator the reverse is true. In deep forests where sunlight does not penetrate, mosses grow equally well on all sides of the tree trunk.


          


          Cultivation


          Moss is considered a weed in grass lawns, but is deliberately encouraged to grow under aesthetic principles exemplified by Japanese gardening. In old temple gardens, moss can carpet a forest scene. Moss is thought to add a sense of calm, age, and stillness to a garden scene. Rules of cultivation are not widely established. Moss collections are quite often begun using samples transplanted from the wild in a water-retaining bag. However, specific species of moss can be extremely difficult to maintain away from their natural sites with their unique combinations of light, humidity, shelter from wind, etc.


          Growing moss from spores is even less controlled. Moss spores fall in a constant rain on exposed surfaces; those surfaces which are hospitable to a certain species of moss will typically be colonised by that moss within a few years of exposure to wind and rain. Materials which are porous and moisture retentive, such as brick, wood, and certain coarse concrete mixtures are hospitable to moss. Surfaces can also be prepared with acidic substances, including buttermilk, yogurt, urine, and gently pured mixtures of moss samples, water and ericaceous compost.


          


          Inhibiting moss growth


          Moss growth can be inhibited by a number of methods:


          
            	Decreasing availability of water through drainage or direct application changes.


            	Increasing direct sunlight.


            	Increasing number and resources available for competitive plants like grasses.


            	Increasing the soil pH with the application of lime.

          


          Heavy traffic or manually disturbing the moss bed with a rake will also inhibit moss growth.


          The application of products containing ferrous sulfate or ferrous ammonium sulfate will kill moss, these ingredients are typically in commercial moss control products and fertilizers. Sulfur and Iron are essential nutrients for some competing plants like grasses. Killing moss will not prevent regrowth unless conditions favorable to their growth are changed.


          


          Mossery


          A passing fad for moss-collecting in the late 19th century led to the establishment of mosseries in many British and American gardens. The mossery is typically constructed out of slatted wood, with a flat roof, open to the north side (maintaining shade). Samples of moss were installed in the cracks between wood slats. The whole mossery would then be regularly moistened to maintain growth.


          


          Commercial use


          There is a substantial market in mosses gathered from the wild. The uses for intact moss are principally in the florist trade and for home decoration. Decaying moss in the genus Sphagnum is also the major component of peat, which is "mined" for use as a fuel, as a horticultural soil additive, and in smoking malt in the production of Scotch whisky.


          Sphagnum moss, generally the species cristatum and subnitens, is harvested while still growing and is dried out to be used in nurseries and horticulture as a plant growing medium. The practice of harvesting peat moss should not be confused with the harvesting of moss peat.


          Peat moss can be harvested on a sustainable basis and managed so that regrowth is allowed, whereas the harvesting of moss peat is generally considered to cause significant environmental damage as the peat is stripped with little or no chance of recovery.


          In World War II, Sphagnum mosses were used as first-aid dressings on soldiers' wounds, as these mosses are highly absorbent and have mild antibacterial properties. Some early people used it as a diaper due to its high absorbency.


          In rural UK, Fontinalis antipyretica was traditionally used to extinguish fires as it could be found in substantial quantities in slow-moving rivers and the moss retained large volumes of water which helped extinguish the flames. This historical use is reflected in its specific Latin/ Greek name, the approximate meaning of which is "against fire".


          In Finland, peat mosses have been used to make bread during famines.


          In Mexico, Moss is used as a Christmas decoration.
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              	Born

              	August 26, 1910(1910-08-26)

              Skopje, Ottoman Empire
            


            
              	Died

              	5 September 1997 (aged87)

              Calcutta, India
            


            
              	Nationality

              	Albanian till 1948, Indian from 1948
            


            
              	Occupation

              	Roman Catholic nun, humanitarian
            

          


          Mother Teresa ( Albanian: Nn Tereza, Agnes Gonxhe Bojaxhiu, Macedonian: Агнес Гонџа Бојаџиу, Latinic: Agnes Gondža Bojadžiu; IPA: ['agnɛs 'gɔndʒa bɔ'jadʒu]) ( August 26, 1910  September 5, 1997) was an Albanian-born Roman Catholic nun with Indian citizenship who founded the Missionaries of Charity in Kolkata (Calcutta), India in 1950. For over forty years she ministered to the poor, sick, orphaned, and dying, while guiding the Missionaries of Charity's expansion, first throughout India and then in other countries.


          By the 1970s she had become internationally famed as a humanitarian and advocate for the poor and helpless, due in part to a documentary, and book, Something Beautiful for God by Malcolm Muggeridge. She won the Nobel Peace Prize in 1979 and India's highest civilian honour, the Bharat Ratna, in 1980 for her humanitarian work. Mother Teresa's Missionaries of Charity continued to expand, and at the time of her death it was operating 610 missions in 123 countries, including hospices and homes for people with HIV/AIDS, leprosy and tuberculosis, soup kitchens, children's and family counseling programs, orphanages, and schools.


          Following her death she was beatified by Pope John Paul II and given the title Blessed Teresa of Calcutta.


          Coverage of Mother Teresa around the world has been mainly positive, and she has been praised by many individuals, governments and organisations; however, in addition to this positive reaction, she has faced a diverse range of criticism. These include objections by various non-Christians, including the atheists Christopher Hitchens and Aroup Chatterjee and the Hindu Vishva Hindu Parishad, against the proselytizing focus of her work; this included alleged baptisms of the dying, a strong pro-life stance on abortion and a belief in the spiritual goodness of poverty. Several medical journals also criticised the standard of medical care in her hospices, and concerns were raised about the opaque nature in which donated money was spent.


          


          Early life


          

          Agnes Gonxha ( Albanian for "rosebud") Bojaxhiu was born on August 26, 1910, in Skopje, now the capital of the Republic of Macedonia. She was the youngest of the children of a family from Shkodr, Albania, born to Nikola and Dranafile ( Albanian for "rose", nicknamed "Drone") Bojaxhiu. Nikoll was involved in Albanian politics. In 1919, after a political meeting he fell ill and died when Agnes was about eight years old. After her father's death, her mother raised her as a Roman Catholic. According to a biography by Joan Graff Clucas, in her early years Agnes was fascinated by stories of the lives of missionaries and their service, and by age 12 was convinced that she should commit herself to a religious life. She left home at age 18 to join the Sisters of Loreto as a missionary. She never again saw her mother or sister.


          Agnes initially went to the Loreto Abbey in Rathfarnham, Ireland to learn English, the language the Sisters of Loreto used to teach school children in India. She arrived in India in 1929, and began her novitiate in Darjeeling, near the Himalayan mountains. She took her first religious vows as a nun on May 24, 1931. At that time she chose the name Teresa after Thrse de Lisieux, the patron saint of missionaries. She took her solemn vows on May 14, 1937, while serving as a teacher at the Loreto convent school in eastern Calcutta.


          Although Teresa enjoyed teaching at the school, she was increasingly disturbed by the poverty surrounding her in Calcutta. A famine in 1943 brought misery and death to the city; and the outbreak of Hindu/Muslim violence in August 1946 plunged the city into despair and horror.


          


          Missionaries of Charity


          On September 10, 1946, Teresa experienced what she later described as "the call within the call" while traveling to the Loreto convent in Darjeeling for her annual retreat. "I was to leave the convent and help the poor while living among them. It was an order. To fail would have been to break the faith." She began her missionary work with the poor in 1948, replacing her traditional Loreto habit with a simple white cotton chira decorated with a blue border, adopted Indian citizenship, and ventured out into the slums." Initially she started a school in Motijhil; soon she started tending to the needs of the destitute and starving. Her efforts quickly caught the attention of Indian officials, including the Prime Minister, who expressed his appreciation.


          Teresa wrote in her diary that her first year was fraught with difficulties. She had no income and had to resort to begging for food and supplies. Teresa experienced doubt, loneliness and the temptation to return to the comfort of convent life during these early months. She wrote in her diary:


          
            
              	

              	Our Lord wants me to be a free nun covered with the poverty of the cross. Today I learned a good lesson. The poverty of the poor must be so hard for them. While looking for a home I walked and walked till my arms and legs ached. I thought how much they must ache in body and soul, looking for a home, food and health. Then the comfort of Loreto [her former order] came to tempt me. 'You have only to say the word and all that will be yours again,' the Tempter kept on saying ... Of free choice, my God, and out of love for you, I desire to remain and do whatever be your Holy will in my regard. I did not let a single tear come.

              	
            

          


          Teresa received Vatican permission on October 7, 1950 to start the diocesan congregation that would become the Missionaries of Charity. Its mission was to care for, in her own words, "the hungry, the naked, the homeless, the crippled, the blind, the lepers, all those people who feel unwanted, unloved, uncared for throughout society, people that have become a burden to the society and are shunned by everyone." It began as a small order with 13 members in Calcutta; today it has more than 4,000 nuns running orphanages, AIDS hospices, and charity centers worldwide, and caring for refugees, the blind, disabled, aged, alcoholics, the poor and homeless, and victims of floods, epidemics, and famine.


          In 1952 Mother Teresa opened the first Home for the Dying in space made available by the City of Calcutta. With the help of Indian officials she converted an abandoned Hindu temple into the Kalighat Home for the Dying, a free hospice for the poor. She renamed it Kalighat, the Home of the Pure Heart (Nirmal Hriday). Those brought to the home received medical attention and were afforded the opportunity to die with dignity, according to the rituals of their faith; Muslims were read the Quran, Hindus received water from the Ganges, and Catholics received the Last Rites. "A beautiful death," she said, "is for people who lived like animals to die like angels  loved and wanted." Mother Teresa soon opened a home for those suffering from Hansen's disease, commonly known as leprosy, and called the hospice Shanti Nagar (City of Peace). The Missionaries of Charity also established several leprosy outreach clinics throughout Calcutta, providing medication, bandages and food.


          As the Missionaries of Charity took in increasing numbers of lost children, Mother Teresa felt the need to create a home for them. In 1955 she opened the Nirmala Shishu Bhavan, the Children's Home of the Immaculate Heart, as a haven for orphans and homeless youth.


          The order soon began to attract both recruits and charitable donations, and by the 1960s had opened hospices, orphanages, and leper houses all over India. Mother Teresa then expanded the order throughout the globe. Its first house outside India opened in Venezuela in 1965 with five sisters. Others followed in Rome, Tanzania, and Austria in 1968; during the 1970s the order opened houses and foundations in dozens of countries in Asia, Africa, Europe, and the United States. Her philosophy and implementation have faced some criticism. While noting how little evidence Mother Teresa's critics were able to find against her, David Scott wrote that Mother Teresa limited herself to keeping people alive rather than tackling poverty itself. She has also been criticized for her view on suffering: according to an article in the Alberta Report, she felt that suffering would bring people closer to Jesus. The quality of care offered to terminally ill patients in the Homes for the Dying has been criticised in the medical press, notably The Lancet and the British Medical Journal, which reported the reuse of hypodermic needles, poor living conditions, including the use of cold baths for all patients, and an anti-materialist approach that precluded the use of systematic diagnosis.


          


          International charity


          In 1982, at the height of the Siege of Beirut, Mother Teresa rescued 37 children trapped in a front line hospital by brokering a temporary cease-fire between the Israeli army and Palestinian guerrillas. Accompanied by Red Cross workers, she traveled through the war zone to the devastated hospital to evacuate the young patients.


          When Eastern Europe experienced increased openness in the late 1980s, she expanded her efforts to Communist countries that had previously rejected the Missionaries of Charity, embarking on dozens of projects. She was undeterred by criticism about her firm stand against abortion and divorce stating, "No matter who says what, you should accept it with a smile and do your own work."


          Mother Teresa traveled to assist and minister to the hungry in Ethiopia, radiation victims at Chernobyl, and earthquake victims in Armenia. In 1991, Mother Teresa returned for the first time to her homeland and opened a Missionaries of Charity Brothers home in Tirana, Albania.


          By 1996, she was operating 517 missions in more than 100 countries. Over the years, Mother Teresa's Missionaries of Charity grew from twelve to thousands serving the "poorest of the poor" in 450 centers around the world. The first Missionaries of Charity home in the United States was established in the South Bronx, New York; by 1984 the order operated 19 establishments throughout the country.


          The spending of the charity money received has been criticized by some. Christopher Hitchens and the Stern have said that money that was donated with the intention of it being spent on the keeping of the poor was spent on other projects instead.


          


          Declining health and death


          Mother Teresa suffered a heart attack in Rome in 1983, while visiting Pope John Paul II. After a second attack in 1989, she received an artificial pacemaker. In 1991, after a battle with pneumonia while in Mexico, she suffered further heart problems. She offered to resign her position as head of the Missionaries of Charity. But the nuns of the order, in a secret ballot, voted for her to stay. Mother Teresa agreed to continue her work as head of the order.


          In April 1996, Mother Teresa fell and broke her collar bone. In August she suffered from malaria and failure of the left heart ventricle. She had heart surgery, but it was clear that her health was declining. On March 13, 1997, she stepped down from the head of Missionaries of Charity and died on September 5, 1997.


          The Archbishop of Calcutta, Henry Sebastian D'Souza, said he ordered a priest to perform an exorcism on Mother Teresa with her permission when she was first hospitalized with cardiac problems because he thought she may be under attack by the devil.


          At the time of her death, Mother Teresa's Missionaries of Charity had over 4,000 sisters, an associated brotherhood of 300 members, and over 100,000 lay volunteers, operating 610 missions in 123 countries. These included hospices and homes for people with HIV/AIDS, leprosy and tuberculosis, soup kitchens, children's and family counseling programs, orphanages, and schools.


          


          Global recognition and awards


          


          Reception in India


          Mother Teresa lay in state in St Thomas, Kolkata for one week prior to her funeral, in September 1997. She was granted a state funeral by the Indian Government in gratitude for her services to the poor of all religions in India. Mother Teresa had first been recognised by the Indian government more than a third of a century earlier when she was awarded the Padma Shri in 1962. She continued to receive major Indian rewards in successive decades including, in 1972, the Jawaharlal Nehru Award for International Understanding and, in 1980, India's highest civilian award, the Bharat Ratna.


          Indian views on Mother Teresa were not uniformly favourable. Her critic Aroup Chatterjee, who was born and bred in Calcutta but lived in London, reports that "she was not a significant entity in Calcutta in her lifetime". Chatterjee blames Mother Teresa for promoting a negative image of his home city. Her presence and profile grated in parts of the Indian political world, as she often opposed the Hindu Right. The Bharatiya Janata Party clashed with her over the Christian Dalits, but praised her in death, sending a representative to her funeral. The Vishwa Hindu Parishad, on the other hand, opposed the Government's decision to grant her a state funeral. Its secretary Giriraj Kishore said that "her first duty was to the Church and social service was incidental" and accused her of favouring Christians and conducting "secret baptisms" of the dying. But Parvathi Menon, writing the front page tribute for the Indian fortnightly Frontline, dismissed these charges as "patently false" and said that they had "made no impact on the public perception of her work, especially in Calcutta". Although praising her "selfless caring", energy and bravery, Menon was critical of Mother Teresa's public campaigning against abortion and that she claimed to be non-political when doing so. More recently, the Indian daily The Telegraph referred to her as "the Saint of the Gutters", also mentioning calls for "Rome to investigate whether she did anything to alleviate the condition of the poor or just took care of the sick and dying and needed them to further a sentimentally-moral cause".


          


          Reception in the rest of the world
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          In 1962, Mother Teresa received the Philippines-based Ramon Magsaysay Award for International Understanding, given for work in South or East Asia. The citation said that "the Board of Trustees recognizes her merciful cognizance of the abject poor of a foreign land, in whose service she has led a new congregation". By the early 1970s, Mother Teresa had become an international celebrity. Her fame can be in large part attributed to the 1969 documentary Something Beautiful for God, which was filmed by Malcolm Muggeridge and his 1971 book of the same title. Muggeridge was undergoing a spiritual journey of his own at the time. During the filming of the documentary, footage taken in poor lighting conditions, particularly the Home for the Dying, was thought unlikely to be of usable quality by the crew. After returning from India, however, the footage was found to be extremely well lit. Muggeridge claimed this was a miracle of "divine light" from Mother Teresa herself. Others in the crew thought it was due to a new type of ultra-sensitive Kodak film. Muggeridge later converted to Catholicism.


          Around this time, the Catholic world began to honour Mother Teresa publicly. In 1971, Paul VI awarded her the first Pope John XXIII Peace Prize, commending her for her work with the poor, display of Christian charity and efforts for peace. She later received the Pacem in Terris Award (1976). Since her death, Mother Teresa has progressed rapidly along the steps towards sainthood, currently having reached the stage of having been beatified.


          Mother Teresa was honored by both governments and civilian organizations. The United Kingdom and the United States each repeatedly granted awards, culminating in the Order of Merit in 1983, and honorary citizenship of the United States received on November 16, 1996. Mother Teresa's Albanian homeland granted her the Golden Honour of the Nation in 1994. Her acceptance of this and another honour granted by the Haitian government proved controversial. Mother Teresa attracted criticism, particularly from the left, for implicitly giving support to the Duvaliers, to corrupt businessmen such as Charles Keating and Robert Maxwell. In Keating's case she wrote to the judge of his trial asking for clemency to be shown.


          Universities in both the West and in India granted her honorary degrees. Other civilian awards include the Balzan Prize for promoting humanity, peace and brotherhood among peoples (1978), and the Albert Schweitzer International Prize (1975).


          


          In 1979, Mother Teresa was awarded the Nobel Peace Prize, "for work undertaken in the struggle to overcome poverty and distress, which also constitute a threat to peace." She refused the conventional ceremonial banquet given to laureates, and asked that the $192,000 funds be given to the poor in India, stating that earthly rewards were important only if they helped her help the world's needy. When Mother Teresa received the prize, she was asked, "What can we do to promote world peace?" She answered "Go home and love your family." Building on this theme in her Nobel Lecture, she said: "Around the world, not only in the poor countries, but I found the poverty of the West so much more difficult to remove. When I pick up a person from the street, hungry, I give him a plate of rice, a piece of bread, I have satisfied. I have removed that hunger. But a person that is shut out, that feels unwanted, unloved, terrified, the person that has been thrown out from society - that poverty is so hurtable [sic] and so much, and I find that very difficult." More specifically, she singled out abortion as 'the greatest destroyer of peace in the world'.


          Her death was mourned in both secular and religious communities. In tribute, Nawaz Sharif, the Prime Minister of Pakistan said that she was "a rare and unique individual who lived long for higher purposes. Her life-long devotion to the care of the poor, the sick, and the disadvantaged was one of the highest examples of service to our humanity." The former U.N. Secretary-General Javier Prez de Cullar said: "She is the United Nations. She is peace in the world." During her lifetime and after her death, Mother Teresa was consistently found by Gallup to be the single most widely admired person in the US, and in 1999 was ranked as the "most admired person of the 20th century" by a poll in the US. She out-polled all other volunteered answers by a wide margin, and was in first place in all major demographic categories except the very young.


          Towards the end of her life, Mother Teresa attracted some negative attention in the Western media. The journalist Christopher Hitchens has been one of her most active critics. He was commissioned to co-write and narrate the documentary Hell's Angel about her for the British Channel 4 after Aroup Chatterjee encouraged the making of such a program, although Chatterjee was unhappy with the "sensationalist approach" of the final product. Hitchens expanded his criticism in a 1995 book, The Missionary Position.


          Chatterjee writes that while she was alive Mother Teresa and her official biographers refused to collaborate with his own investigations and that she failed to defend herself against critical coverage in the Western press. He gives as examples a report in The Guardian in Britain whose "stringent (and quite detailed) attack on conditions in her orphanages ... [include] charges of gross neglect and physical and emotional abuse", and another documentary Mother Teresa: Time for Change? broadcast in several European countries. Both Chatterjee and Hitchens have themselves been subject to criticism for their stance.


          The German magazine Stern published a hostile article on the first anniversary of Mother Teresa's death. This concerned allegations regarding financial matters and the spending of donations. The medical press has also published criticism of her, arising from very different outlooks and priorities on patients' needs. Other critics include Tariq Ali, a member of the editorial committee of the New Left Review, and the Irish-born investigative journalist Donal MacIntyre.


          


          Spiritual life


          Analyzing her deeds and achievements, John Paul II asked: "Where did Mother Teresa find the strength and perseverance to place herself completely at the service of others? She found it in prayer and in the silent contemplation of Jesus Christ, his Holy Face, his Sacred Heart." Indeed, in private Mother Teresa endured the classic dryness and desolation of mystics, a purgation and test of faith known as the dark night of the soul, which for Teresa lasted nearly fifty years until the end of her life during which "she felt no presence of God whatsoever""neither in her heart or in the eucharist" as put by her postulator Rev. Brian Kolodiejchuk. Mother Teresa expressed grave doubts about God's existence and pain over her lack of faith:


          
            
              	

              	Where is my faith? Even deep down  there is nothing but emptiness and darkness  If there be Godplease forgive me. When I try to raise my thoughts to Heaven, there is such convicting emptiness that those very thoughts return like sharp knives and hurt my very soul  How painful is this unknown painI have no Faith. Repulsed, empty, no faith, no love, no zeal,  What do I labor for? If there be no God, there can be no soul. If there be no soul then, Jesus, You also are not true.

              	
            

          


          With reference to the above words, the Rev. Brian Kolodiejchuk, her postulator (the official responsible for gathering the evidence for her sanctification) indicated there was a risk that some might misinterpret her meaning, but her faith that God was working through her remained undiminished, and that while she pined for the lost sentiment of closeness with God, she did not question his existence. Many other saints endured the same test, such as Mother Teresa's namesake, St. Therese of Lisieux, who called it a "night of nothingness." Contrary to the mistaken belief by some that what she endured would be an impediment to canonization, just the opposite is true; it is very consistent with the experience of canonized mystics.


          In his first encyclical Deus Caritas Est, Benedict XVI mentioned Teresa of Calcutta three times and he also used her life to clarify one of his main points of the encyclical. "In the example of Blessed Teresa of Calcutta we have a clear illustration of the fact that time devoted to God in prayer not only does not detract from effective and loving service to our neighbour but is in fact the inexhaustible source of that service." Mother Teresa specified that "It is only by mental prayer and spiritual reading that we can cultivate the gift of prayer."


          Although there was no direct connection between Mother Teresa's order and the Franciscan orders, she was known as a great admirer of St. Francis of Assisi. Accordingly, her influence and life show influences of Franciscan spirituality. The Sisters of Charity recite the peace prayer of St. Francis every morning during thanksgiving after Communion and many of the vows and emphasis of her ministry are similar. St. Francis emphasized poverty, chastity, obedience and submission to Christ. He also devoted much of his own life to service of the poor, especially lepers in the area where he lived.


          Mother Teresa wrote numerous letters to her confessors and superiors over a 66-year period. She had asked that her letters be destroyed, concerned that "people will think more of me -- less of Jesus." However, despite this request, the correspondences have been compiled in Mother Teresa: Come Be My Light (Doubleday). In one publicly released letter to a spiritual confidant, the Rev. Michael van der Peet, she wrote, "Jesus has a very special love for you. [But] as for me, the silence and the emptiness is so great, that I look and do not see,  Listen and do not hear  the tongue moves [in prayer] but does not speak ... I want you to pray for me  that I let Him have [a] free hand."


          Many news outlets have referred to Mother Teresa's writings as an indication of a "crisis of faith." However, others such as Brian Kolodiejchuk, Come Be My Light's editor, draw comparisons to the 16th century mystic St. John of the Cross, who coined the term the " dark night" of the soul to describe a particular stage in the growth of some spiritual masters. The Vatican has indicated that the letters would not affect her path to sainthood. In fact, the book is edited by the Rev. Brian Kolodiejchuk, her postulator.


          


          Influence in the world


          The Missionaries of Charity Brothers was founded in 1963, and a contemplative branch of the Sisters followed in 1976. Lay Catholics and non-Catholics were enrolled in the Co-Workers of Mother Teresa, the Sick and Suffering Co-Workers, and the Lay Missionaries of Charity. In answer to the requests of many priests, in 1981 Mother Teresa also began the Corpus Christi Movement for Priests, and in 1984 founded with Fr. Joseph Langford the Missionaries of Charity Fathers to combine the beauty of the vocation of the Missionaries of Charity with the resources of the ministerial priesthood. By 2007 the Missionaries of Charity numbered approximately 450 brothers and 5,000 nuns worldwide, operating 600 missions, schools and shelters in 120 countries.


          


          Miracle and beatification


          Following Mother Teresa's death in 1997, the Holy See began the process of beatification, the second step towards possible canonization. This process requires the documentation of a miracle performed from the intercession of Mother Teresa. In 2002, the Vatican recognized as a miracle the healing of a tumor in the abdomen of an Indian woman, Monica Besra, following the application of a locket containing Mother Teresa's picture. Monica Besra said that a beam of light emanated from the picture, curing the cancerous tumor. Some of Besra's medical staff and, initially, Besra's husband insist that conventional medical treatment eradicated the tumor.


          Christopher Hitchens, an author and journalist, was the only witness called by the Vatican to give evidence against Mother Teresa's beatification and canonization process, as the Vatican had abolished the traditional " devil's advocate" role that fulfilled a similar purpose. Hitchens has written that Mother Teresa's own words on poverty proved that "her intention was not to help people", and he alleged that she lied to donors about the use of their contributions. It was by talking to her that I discovered, and she assured me, that she wasn't working to alleviate poverty, says Hitchens. She was working to expand the number of Catholics. She said, I'm not a social worker. I don't do it for this reason. I do it for Christ. I do it for the church." In the process of examining Teresa's suitability for beatification and canonization, the Roman Curia (the Vatican) pored over a great deal of documentation of published and unpublished criticisms against her life and work. Vatican officials say Hitchens' allegations have been investigated by the agency charged with such matters, the Congregation for the Causes of Saints, and they found no obstacle to Mother Teresa's beatification. Due to the attacks she has received, some Catholic writers have called her a sign of contradiction. The beatification of Mother Teresa took place on October 19, 2003, thereby bestowing on her the title "Blessed." Unless dispensed by the Pope, a second miracle is required for her to proceed to canonization.


          


          Commemoration
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          Mother Teresa inspired a variety of commemorations. She has been memorialized through museums, been named patroness of various churches, and had various structures and roads named after her.


          


          Books


          
            	Eileen Egan and Kathleen Egan, OSB Prayertimes with Mother Teresa: A New Adventure in Prayer, Doubleday, 1989. ISBN 978-0385-26231-6


            	Brian Kolodiejchuk (ed) Mother Teresa: Come be My Light, Doubleday, 2007, ISBN 978-0385-52037-9

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mother_Teresa"
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          In physics, motion means a continuous change in the location of a body. Change in motion is the result of applied force. Motion is typically described in terms of velocity, acceleration, displacement, and time. An object's momentum is directly related to the object's mass and velocity, and is conserved within a system, as described by the law of conservation of momentum.


          Everything in the universe is moving. As there is no absolute reference system, absolute motion cannot be determined and only motion relative to a point of reference can be determined; this is emphasised by the term relative motion.


          


          Theories


          Until the end of the 19th century, Isaac Newton's laws of motion, which he posited as axioms or postulates in his famous Principia were the basis of what has since become known as classical physics. Calculations of trajectories and forces of bodies in motion based on Newtonian or classical physics were very successful until physicists began to be able to measure and observe very fast physical phenomena.


          At very high speeds, the equations of classical physics were not able to calculate accurate values. To address these problems, the ideas of Henri Poincar and Albert Einstein concerning the fundamental phenomenon of motion were adopted in lieu of Newton's. Whereas Newton's laws of motion assumed absolute values of space and time in the equations of motion, the model of Einstein and Poincar, now called the special theory of relativity, assumed values for these concepts with arbitrary zero points. Because (for example) the special relativity equations yielded accurate results at high speeds and Newton's did not, the special relativity model is now accepted as explaining bodies in motion (when we ignore gravity). However, as a practical matter, Newton's equations are much easier to work with than those of special relativity and therefore are more often used in applied physics and engineering.


          In the Newtonian model, because motion is defined as the proportion of space to time, these concepts are prior to motion, just as the concept of motion itself is prior to force. In other words, the properties of space and time determine the nature of motion and the properties of motion, in turn, determine the nature of force.


          In the special relativistic model, motion can be thought of as something like an angle between a space direction and the time direction.


          In special relativity and Euclidean space, only relative motion can be measured, and absolute motion is meaningless.


          


          Relative motion


          Relative motion is a change in location relative to a reference point, as measured by a particular observer in a particular frame of reference. Essentially, an object is in relative motion when its distance from another object is changing. However, whether the object appears to be moving or not depends on the point of view. For example, a woman riding in a bus is not moving in relation to the seat she is sitting on, but she is moving in relation to the buildings the bus passes.


          The place or object used for comparison to determine the change in position of an object is known as the reference point. Thus, if it is assumed that the reference point is stationary, an object can be said to be in motion if it changes position relative to a reference point. A classic misinterpretation of relative motion was the incorrect assumption that the Sun moved around the Earth rather than the other way around.


          


          List of "imperceptible" human motions


          Humans, like all things in the universe are in constant motion, however, aside from obvious movements of the various external body parts and locomotion, humans are in motion in a variety of ways which are more difficult to perceive. Many of these "imperceptible motions" are only perceivable with the help of special tools and careful observation. The larger scales of "imperceptible motions" are difficult for humans to perceive for two reasons: 1) Newton's laws of motion (particularly Inertia) which prevent humans from feeling motions of a mass to which they are connected, and 2) the lack of an obvious frame of reference which would allow individuals to easily see that they are moving. The smaller scales of these motions are too small for humans to sense.


          


          Universe


          
            	Spacetime (the fabric of the universe) is actually expanding. Essentially, everything in the universe is stretching like a rubber band. This motion is the most obscure as it is not physical motion as such, but rather a change in the very nature of the universe. The primary source of verification of this expansion was provided by Edwin Hubble who demonstrated that all galaxies and distant astronomical objects were moving away from us ("Hubble's law") as predicted by a universal expansion.

          


          


          Galaxy


          
            	The Milky Way Galaxy, is hurtling through space at an incredible speed. It is powered by the force left over from the Big Bang. Many astronomers believe the Milky Way is moving at approximately 600 km/s relative to the observed locations of other nearby galaxies. Another reference frame is provided by the Cosmic microwave background. This frame of reference indicates that The Milky Way is moving at around 552km/s.

          


          


          Solar System


          
            	The Milky Way is rotating around its dense galactic centre, thus the solar system is moving in a circle within the galaxy's gravity. Away from the central bulge or outer rim, the typical stellar velocity is between 210 and 240 km/s.

          


          


          Earth


          
            	The Earth is rotating or spinning around its axis, this is evidenced by day and night, at the equator the earth has an eastward velocity of 0.4651 km/s (or 1040 mi/h).


            	The Earth is orbiting around the Sun in an orbital revolution. A complete orbit around the sun takes one year or about 365 days, it averages a speed of about 30 km/s (or 67,000 mi/h).

          


          


          Continents


          
            	The Theory of Plate tectonics tells us that the continents are drifting on convection currents within the mantle causing them to move across the surface of the planet at the slow speed of approximately 1 inch (2.54 cm) per year. However, the velocities of plates range widely. The fastest-moving plates are the oceanic plates, with the Cocos Plate advancing at a rate of 75mm/yr (3.0in/yr) and the Pacific Plate moving 5269mm/yr (2.12.7 in/yr). At the other extreme, the slowest-moving plate is the Eurasian Plate, progressing at a typical rate of about 21mm/yr (0.8in/yr).

          


          


          Internal body


          
            	The human heart is constantly contracting to move blood throughout the body. Through larger veins and arteries in the body blood has been found to travel at approximately 0.33 m/s. Though considerable variation exists, and peak flows in the venae cavae have been found to range between 0.1 m/s and 0.45 m/s.


            	The smooth muscles of hollow internal organs are moving. The most familiar would be peristalsis which is where digested food is forced throughout the digestive tract. Though different foods travel through the body at rates, an average speed through the human small intestine is 2.16 m/h or 0.036 m/s.


            	Typically some sound is audible at any given moment, when the vibration of these sound waves reaches the ear drum it moves in response and allows the sense of hearing.


            	The human lymphatic system is constantly moving excess fluids, lipids, and immune system related products around the body. The lymph fluid has been found to move through a lymph capillary of the skin at approximately 0.0000097 m/s.

          


          


          Cells


          The cells of the human body have many structures which move throughout them.


          
            	Cytoplasmic streaming is a way which cells move molecular substances throughout the cytoplasm.


            	Various motor proteins work as molecular motors within a cell and move along the surface of various cellulars substrate such as microtubules. Motor proteins are typically powered by the hydrolysis of ATP and convert chemical energy into mechanical work. Vesicles propelled by motor proteins have been found to have a velocity of approximately 0.00000152 m/s.

          


          


          Particles


          
            	According to the laws of thermodynamics all particles of matter are in constant random motion as long as the temperature is above absolute zero. Thus the molecules and atoms which make you up are vibrating, colliding, and moving. This motion can be detected as temperature; high temperatures (which represent greater kinetic energy in the particles) feel warmer to humans, whereas lower temperatures feel colder.

          


          


          Subatomic particles


          
            	Within each atom the electrons are speeding around the nucleus so fast that they are not actually in one location, but rather smeared across a region of the electron cloud. Electrons have a high velocity, and the larger the nucleus they are orbiting the faster they move. In a hydrogen atom, electrons have been calculated to be orbiting at a speed of approximately 242,000 m/s


            	Inside the atomic nucleus the protons and neutrons are also probably moving around due the electrical repulsion of the protons and the presence of angular momentum of both particles.

          


          


          Light


          Light is both a photon and a wave, and moves at 186,000 miles per second (300,000 km per second). It is the fastest moving thing known to man, and, according to Einstein, a limit which nothing can travel faster than. Einstein also claimed that time would "slow down" for whatever was traveling near light speed; so, if a person was moving near light speed, they would age slower than someone who was not. Since light is what humans depend on to see the universe, there are tiny, imperceptible changes in what one observer is seeing compared to another. This is because, of course, that light still has to travel to get to an observer; so, if Observer #2 was twice as far from an object than Observer #1, Observer #2 would see it two times later than Observer #1. This can especially be seen when you look at stars many light-years away: you are actually seeing the past of that star, not what is happening at moment, since the light from that star must travel years and years to reach earth (depending on exactly how far away it was).


          


          Types


          
            	Simple harmonic motion - motion that is constantly being accelerated towards a midpoint (e.g. a swinging pendulum).


            	Linear motion - motion which follows a straight linear path, and whose displacement is exactly the same as its trajectory.


            	Reciprocation (i.e. vibration)


            	Brownian Motion (i.e. the random movement of particles)


            	Circular motion (e.g. the orbits of planets)


            	Rotary motion - a motion about a fixed point ex. the wheel of a bicycle
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        Motorcycle


        
          

          A motorcycle or motorbike is a single-track, two-wheeled motor vehicle powered by an engine. Styles of motorcycles vary depending on the task for which they are designed, such as long distance travel, navigating congested urban traffic, cruising, sport and racing, or off-road conditions. In many parts of the world, motorcycles are among the least expensive and most widespread forms of motorised transport.


          


          History
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          The inspiration for arguably the first motorcycle was designed and built by the German inventors Gottlieb Daimler and Wilhelm Maybach in Bad Cannstatt (since 1905 a city district of Stuttgart) in 1885. The first petroleum-powered vehicle, it was essentially a motorised bicycle, although the inventors called their invention the Reitwagen ("riding car").


          However, if one counts two wheels with steam propulsion as being a motorcycle, then the first one may have been American. One such machine was demonstrated at fairs and circuses in the eastern U.S. in 1867, built by Sylvester Howard Roper of Roxbury, Massachusetts.


          In 1894, Hildebrand & Wolfmller became the first motorcycle available for purchase. In the early period of motorcycle history, many producers of bicycles adapted their designs to accommodate the new internal combustion engine. As the engines became more powerful, and designs outgrew the bicycle origins, the number of motorcycle producers increased.
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          Until the First World War, the largest motorcycle manufacturer in the world was Indian, producing over 20,000 bikes per year. By 1920, this honour went to Harley-Davidson, with their motorcycles being sold by dealers in 67 countries, until 1928 when DKW took over as the largest manufacturer.


          After the Second World War, the BSA Group became the largest producer of motorcycles in the world, producing up to 75,000 bikes a year in the 1950s. The German company NSU Motorenwerke AG held the position of largest manufacturer from 1955 until the 1970s.


          From the 1960s through the 1990s, small two-stroke motorcycles were popular worldwide, partly as a result of East German Walter Kaaden's engine work in the 1950s.


          Today, the Japanese manufacturers, Honda, Kawasaki, Suzuki, and Yamaha dominate the motorcycle industry, although Harley-Davidson still maintains a high degree of popularity in the United States. Recent years have also seen a resurgence in the popularity of several other brands sold in the U.S. market, including BMW, KTM, Triumph, Aprilia, Moto Guzzi and Ducati.


          Outside of the USA, these brands have enjoyed continued and sustained success, although Triumph, for example, has been re-incarnated from its former self into a modern world-class manufacturer. In overall numbers, however, the Chinese currently manufacture and sell more motorcycles than any other country and exports are rising. The quality of these machines is asserted to be somewhat lower than their Japanese, European and American counterparts.


          Additionally, the small-capacity scooter is very popular through most of the world. The Piaggio group of Italy, for example, is one of the world's largest producers of two-wheeled vehicles. The scooter culture has, as yet, not been adopted widely in North America.


          


          Technical aspects


          


          Construction


          Motorcycle construction is the engineering, manufacturing, and assembly of components and systems for a motorcycle which results in performance, cost and aesthetics desired by the designer. With some exceptions, construction of modern mass-produced motorcycles has standardised on a steel or aluminium frame, telescopic forks holding the front wheel, and disc brakes. A one- to eight-cylinder gasoline powered engine coupled to a manual, five- or six-speed sequential transmission drives the swingarm-mounted rear wheel by a chain, driveshaft or belt.


          


          Fuel economy


          Motorcycle fuel economy benefits from the relatively small mass of the vehicle, compared to its passengers and to other motor vehicles, and subsequent small engine displacement. However, poor aerodynamics of exposed passengers and engines designed for goals other than fuel economy can work to reduce these benefits. Riding style has a large effect on fuel economy: some riders report being able to double fuel economy by using low accelerations and lower speeds than usual, although this is the extreme case.


          Fuel economy varies greatly with engine displacement and riding style ranging from a low of 29mpg(U.S.) (8.1l/100km) reported by a Honda VTR1000F rider, to 107mpg(U.S.) (2.2l/100km) reported for the Verucci Nitro 50cc Scooter. A specially designed Matzu Matsuzawa Honda XL125 achieved 470mpg(U.S.) (0.5l/100km) "on real highways - in real conditions."


          


          Dynamics


          Motorcycles must be leaned in order to turn. This lean can be induced by a method known as countersteering, in which the rider turns the handlebars in the direction opposite of the desired direction of turn. In other words, press forward on the handgrip in the desired directionpress right to go right, press left to go left. This concept is counter-intuitive and often very confusing to novicesand even to many experienced motorcyclists.


          Short wheelbase motorcycles, such as sport bikes, can generate enough torque at the rear wheel and enough stopping force at the front wheel to lift the other wheel off the pavement. These actions, if performed on purpose, are known as wheelies and stoppies respectively. If carried past the point of recovery the resulting upset is known as "looping" the vehicle.


          


          Additions


          Various additions may be attached to a motorcycle or come as an integral part of a motorcycle from the factory.
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              Full fairing on a Honda Gold Wing
            

          


          
            	Fairing / screen

          


          A plastic or fibreglass shell, known as a " fairing", is placed over the frame on some models to shield the rider from the wind, aid in aerodynamics and protect engine components in an accident. Drag is the major factor that limits motorcycle speed, as it increases at the square of the velocity, with the resultant required power increasing with the cube of velocity. As can be seen from the streamlined appearance of new performance motorcycles, there is much aerodynamic technology included in the design. Unfortunately, since the 1958 FIM ban on "dustbin" fairings no major manufacturer has been bold enough to overcome the effect of the turbulence caused by the spinning front wheel, which prevents the motorcycle from cutting a clean path through the air. The "dustbin" fairing can improve aerodynamic performance without unacceptably compromising the rider's ability to control the machine, although with a weight penalty.


          Screens, also called windshields or windscreens, can be built into a fairing or be attached to an otherwise unfaired bike. They are usually made from transparent high-impact acrylic plastic. They may be shaped specifically to direct air flow over or around the head of the rider even if they are much shorter than the seated rider.


          
            [image: An example of a fairing on a Honda CBR1000F]

            
              An example of a fairing on a Honda CBR1000F
            

          


          In the absence of a fairing or screen, a phenomenon known as the windsock effect occurs at speeds above 100km/h (62mph), where the rider becomes a major source of drag and is pushed back from the handlebars, tiring the rider. However, these motorcycles still effectively push their way through the atmosphere with brute force. A cabin cycle, which has a hull that wraps around the basic cycle frame, solved the problem of aerodynamics by isolating driver from outside air.


          Modern fairings on touring and sport-touring motorcycles dramatically improve a rider's comfort and attention on long rides by reducing the effect of the wind and rain on the body. They also help keep a rider warm in cold weather or high wind chill conditions, reducing hypothermia. Heated hand grips, and even heated seats, also improve rider comfort in cold weather. Motorcycles from a number of manufacturers now have electric screens, introduced on the 1986 BMW K100LT, which raise and lower the screen with the push of a button to the optimum height for conditions.
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            	Saddlebags or panniers

          


          Saddlebags or panniers mount on either side of the rear wheel behind the saddle to carry parts, tools, and/or travel gear. They can be made of fibreglass, ABS, leather, Cordura, or other appropriate sturdy material. They are normally standard items on touring motorcycles, but are usually optional on other types of motorcycles. They can be model-specific and available from a motorcycle's manufacturer, or after-market and designed to fit on numerous models.
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            	Heated hand grips/seats

          


          As motorcycles lack climate control or proper protection from the wind, some manufacturers offer heated seats or hand grips to relieve the discomfort of low temperatures experienced during night riding or the colder months. They can also be added on as after market accessories and are powered by the bike's electrical system.


          
            	Luggage rack

          


          A common addition to many bikes is an attachment onto which bags or other luggage can be fastened. This removes the need for rider backpacks and is generally a more secure and safe way to add carrying capacity to a motorcycle.


          
            	Sidecar
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          A sidecar is a one-wheeled device attached to the side of a motorcycle, producing a three-wheeled vehicle. Early sidecars were removable devices that could be detached from the motorcycle. Sidecars gradually superseded forecars and trailers. The forecar comprised a two-wheeled attachment at the front of the motorcycle. The trailer was just that, pulling the passenger along behind. In neither case could rider and passenger converse easily, and early sidecars were often called 'sociable' attachments.


          
            	Trailer hitch

          


          A trailer hitch or tow hitch is a device mounted on a motorcycle that enables it to tow a motorcycle trailer, usually to haul additional gear. No motorcycle manufacturer recommends trailer towing because it creates safety hazards for motorcyclists.


          
            	Trunk

          


          A motorcycle trunk is a storage compartment in the vicinity of the seat, other than panniers or saddlebags. A trunk mounted above and rear of the seat is called a top box.


          


          Social aspects


          


          Subcultures
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          Around the world, motorcycles have historically been associated with subcultures. Some of these subcultures have been loose-knit social groups such as the cafe racers of 1950s Britain, and the Mods and Rockers of the 1960s. A few are believed to be criminal gangs.


          Social motorcyclist organisations are popular and are sometimes organised geographically, focus on individual makes, or even specific models. Example motorcycle clubs include: American Motorcyclist Association, Harley Owners Group, Moto Guzzi National Owners Club, Gold Wing Road Riders (GWRRA), and BMW MOA.


          Many motorcycle organisations raise money for charities through organised events and rides. Some organisations hold large international motorcycle rallies in different parts of the world that are attended by many thousands of riders.


          Some other motorcycle organisations exist only for the direct benefit of others. Bikers Against Child Abuse (BACA) is one example. BACA assigns members to individual children to help them through difficult situations, or even stay with the child if the child is alone or frightened.


          In recent decades, motorcyclists have formed political lobbying organisations in order to influence legislators to introduce motorcycle-friendly legislation. One of the oldest such organisations, the British Motorcycle Action Group, was founded in 1973 specifically in response to helmet compulsion, introduced without public consultation. In addition, the British Motorcyclists Federation (BMF), originally founded in 1960 as a reaction to the public perception of motorcyclists as leather-jacketed hooligans, has itself moved into political lobbying.


          Likewise, the U.S. has ABATE, which, like most such organisations, also works to improve motorcycle safety, as well as running the usual charity fund-raising events and rallies, often for motorcycle-related political interests. Some other lobbying organisations are listed in Category:Motorcyclists organizations.


          


          Mobility


          While the reasons for people choosing to ride motorcycles are many and varied, those reasons are increasingly practical, with riders opting for a powered two-wheeler as a cost-efficient alternative to infrequent and expensive public transport systems, or as a means of avoiding or reducing the effects of urban congestion. In places where it is permitted, lane splitting, also known as filtering, allows motorcycles to use the space between vehicles to move through stationary or slow traffic.


          In the UK, motorcycles are exempt from the 8 per day London congestion charge other vehicles must pay to enter the city during the day. Motorcycles are also exempt from toll charges at some river crossings, such as the Severn Bridge, Dartford Crossing, and Mersey Tunnels. Some cities, such as Bristol, allow motorcycles to use bus lanes and provide dedicated free parking. In the United States, those states that have high-occupancy vehicle lanes also allow for motorcycle travel in them. Other countries have similar policies.


          In many cultures motorcycles are the primary means of motorised transport. According to the Taiwanese government, for example, "the number of automobiles per ten thousand population is around 2,500, and the number of motorcycles is about 5,000."


          


          Safety


          Motorcycles have a higher rate of fatal accidents than automobiles. United States Department of Transportation data for 2005 from the Fatality Analysis Reporting System show that for passenger cars, 18.62 fatal crashes occur per 100,000 registered vehicles. For motorcycles this figure is higher at 75.19 per 100,000 registered vehicles  four times higher than for cars. The same data show that 1.56 fatalities occur per 100 million vehicle miles travelled for passenger cars, whereas for motorcycles the figure is 43.47  28 times higher than for cars. Furthermore for motorcycles the accident rates have increased significantly since the end of the 1990s, while the rates have dropped for passenger cars.


          The two major causes of motorcycle accidents in the United States are: motorists pulling out or turning in front of motorcyclists and violating their rights-of-way and motorcyclists running wide through turns. The former is sometimes called a SMIDSY, an acronym formed from the motorists' common response of "Sorry mate, I didn't see you". The latter is more common when motorcyclists mix drinking with riding. Motorcyclists can anticipate avoid these crashes with proper training, increasing their conspicuousness to other traffic, and separating alcohol and riding.
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          The United Kingdom has a number of organisations which are dedicated to improving motorcycle safety by providing advanced rider training over and above what is necessary to pass the basic motorcycle test. These include the Institute of Advanced Motorists (IAM) and the Royal Society for the Prevention of Accidents (RoSPA). Along with increased personal safety, riders with these advanced qualifications often benefit from reduced insurance costs.


          Motorcycle Safety Education is offered throughout the United States by a number of organisations ranging from state agencies to non-profit organisations to corporations. The courses, designed by the Motorcycle Safety Foundation (MSF), include a Basic Rider Course, an Intermediate Rider Course and an Advanced Rider Course.


          In the UK and some Australian jurisdictions, such as New South Wales, the Australian Capital Territory and the Northern Territory, it is compulsory to undertake a rider training course before being issued a Learners Licence.


          In Canada, motorcycle rider training is compulsory in Quebec and Manitoba only, but all provinces and territories have Graduated Licensing programs which place restrictions on new drivers until they have gained experience. Eligibility for a full motorcycle license or endorsement for completing a Motorcycle Safety course varies from province to province. The Canada Safety Council (CSC), a non-profit safety organisation, offers the Gearing Up program across Canada and is endorsed by the Motorcycle and Moped Industry Council. Training course graduates may qualify for reduced insurance premiums.


          


          Types of motorcycles


          There are three major types of motorcycle: street, off-road, and dual purpose. Within these types, there are many different sub-types of motorcycles for many different purposes.


          


          Street


          
            	Choppers: Highly customised motorcycles based on a cruiser-style frame with long rake (longer front forks) and wild paint jobs. Many are created more for show than rideability.
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            	Cruisers: A range of small to large motorcycles designed for comfort and looks with a relaxed upright or reclined seating position. They often use lots of chrome and may be highly customised.


            	Electric motorcycles: Nearly silent, zero-emission electric motor-driven vehicles. Operating range and top speed suffer because of limitations of battery technology. Fuel cells and petroleum-electric hybrids are also under development to extend the range and improve performance of the electric motors.


            	Mini bikes: Very small bikes designed to be simple run-around fun for both children and adults. Generally they have no hand-operated clutch or gearbox to simplify operation. Also known as Mini Motos. Not street-legal in most countries and jurisdictions. May be used for racing by all age levels.


            	Mopeds: Small, light, inexpensive, efficient rides for getting around town. Usually started by pedalling (motorcycle + pedals = moped). Mopeds typically have an engine mouted to the frame with a chain supplying the drive force to the wheel.


            	Naked bikes/Standard/Street bikes: Naked bikes have a riding position midway between the forward position of a sports bike and the reclined position of a cruiser. Unlike touring bikes, naked bikes often have little or no fairing (hence the title). Luggage capabilities are often an optional extra. Naked bikes are popular for commuting and other city riding as the upright riding position gives greater visibility in heavy traffic (both for the rider and to other road users) and are more comfortable than the hunched over sport bikes. Note that naked bike and standard are not fully interchangeable terms. Naked refers to the lack of bodywork and standard refers to the upright riding position.


            	Scooters: Motorbikes with a step-through frame, generally smaller wheels than those of a traditional motorcycle and an engine mounted near the rear wheel on the swingarm. Can be ridden without straddling any part of the bike and usually features a floorboard. Available in sport, commuter, and touring models and wide variety of engine sizes from the standard 50cc to 850cc.
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              A Kawasaki ZX-7RR sport bike
            

          


          
            	
              Sport bikes: Fast, light, sleek motorcycles designed for maximum performance, for racing or spirited road riding. They are distinguishable by their full fairings and the rider's tipped-forward seating position. They are also called "race replicas" because of their connection to the racing category for production motorcycles known as Superbike racing, and earlier similar race series (the term arose in the 1980s). The power to weight ratio of the 900cc+ models typically matches or exceeds onebhp of power for every onekg of mass.

              
                	Racing bikes: Motorcycles designed for circuit or road racing, including mass-production motorcycles modified for motorcycle racing or sport riding.


                	Street customs: Highly customised motorcycles with wild paint jobs also built for show, but constructed from a sport bike frame instead of a cruiser-style frame.
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              Touring motorcycles: Touring bikes are designed for rider and passenger comfort, luggage carrying capacity, and reliability. Cruisers, sport bikes and some dual-sports can also be used as touring bikes with the addition of aftermarket luggage and sometimes seats. Common throughout the touring market are usually large-displacement fairings and windshields (for weather and wind protection), large-capacity fuel tanks (for long-range travel), engines optimised for progressive torque rather than highest possible power, and a more relaxed, basically upright seating position.

              
                	Sport touring motorcycles: Sport-tourers combine attributes of a sport bike and a touring motorcycle. They are built for comfortable long-distance travel while maintaining a forward-leaning riding position, good handling, and high performance.

              

            


            	Underbones: Small motorcycle which is a crossover between a scooter and a true motorcycle with step-through frame, popular in Southeast Asia. While the fuel tank for most motorcycles are tear-shaped and located at the top and just behind the instrument panel, the fuel tank for an underbone motorcycle is located under the seat.

          


          


          Off-road
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            	Motocross bikes: Motorcycles designed for racing over closed circuits, often with jumps, over varied terrain of gravel/mud/sand. Sometimes simply called "dirt bikes" when not being raced, they can also be used for informal off-road recreation, or "mudding".


            	Supermotos: Beginning in the mid-1990s, motocross machines fitted with street wheels and tyres similar to those used on Sport bikes began to appear. These are known as "Supermotards", and riders of these machines compete in specially organised rallies and races.


            	Trials motorcycles: Motorcycles made as light as possible, with no seat (as they are designed to be ridden standing up), in order to provide maximum freedom of body positioning and stunt capability for use in observed trials competition.

          


          


          Dual-purpose
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              The popular Kawasaki KLR650 dual-purpose motorcycle
            

          


          
            	Dual-sports: Road-legal machines offering a compromise in highway and off-road performance, durability and comfort. Since the requirements are often conflicting, the manufacturer has to choose one or the other, resulting in a great variety of bikes in this category.


            	Enduros: Road-legal versions of a motocross machine, i.e., featuring high ground clearance and copious suspension with minimal creature comforts. Highly unsuitable for long distance road travel. The features that differ from the motocross versions are the silencers, the flywheel weights and the presence of features necessary for highway use.


            	Adventure Touring: Closely related to dual-sports, adventure tourers are motorcycles with lighter weight than just about any other bike considered a tourer, but heavier than any traditional dual-sport. Adventure tourers can handle with aplomb rough dirt paths such as fire roads however, for their weight they are generally not suited for anything more strenuous than that. The advantage is their increased number of luxury features and larger engines which make on-road riding much more enjoyable.

          


          


          Motorcycle rider postures


          The motorcyclist's riding position depends on the geometry of the rider's body combined with the geometry of the motorcycle itself, falling along a spectrum of three basic postures:


          
            	Standard: In this position the rider sits roughly upright, in a neutral position, neither leaning forward nor rearward, knees lower than the hips, and feet roughly below the riders centre of gravity. The rider has excellent visibility and a higher seat heightbut with greater wind resistance, a higher centre of gravity, and potentially more difficulty flat-footinghaving the ability, when stationary, to put both feet flat on the ground for safety and comfort, keeping the machine upright.

          


          
            	Sport: In this position the rider leans forward with the upper torso, supporting the upper-body weight with the back, stomach and leg muscles thereby keeping the forearms loose and relaxed providing smooth steering input/feedback at the handlebars. Knees are at hip height or below and squeezed against the tank to help support the upper body with the feet positioned on the balls of the foot on the footpegs. The position offers the advantage of decreased wind resistance but an otherwise cramped position that may be difficult to sustain for longer periods (some hours). The Sport riding position offers good flat-footing.

          


          
            	Cruiser: In this position the rider sits at a lower seat-height with the upper torso upright to slightly rearward. Knees are near hip height and legs extended forward. This position offers the advantage of comfortable circulation to the legs and ease of flat-footingthough with a lower field of visibility. In this position the rider may have difficulty lifting off the seat (when crossing an obstacle for example).

          


          Important factors of a motorcycle's ergonomic geometry that determine the seating posture include the height, angle and location of footpegs, seat and handlebars. Likewise, factors in a rider's physical geometry that contribute to seating posture include torso, arm, thigh and leg length, and overall rider height.


          


          Legal definitions and restrictions


          A motorcycle is broadly defined by law in some countries for the purposes of registration, taxation or licensing riders as a two-wheel motor vehicle "fit to drive." Other countries distinguish between mopeds and other small bikes and the larger, more powerful vehicles. In Canada and some U.S. jurisdictions, three-wheeled motor vehicles fall under the auspices of motorcycle regulations.
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          In the United Kingdom, the rules on which motorcycle may be ridden by whom are complex. A "moped", which can be ridden at age 16, has a maximum design speed not exceeding 50km/h (31mph) and engine capacity no greater than 50cc. A "learner motorcycle", which can be ridden from age 17, has an engine up to 125cc with a power output not exceeding 11kW (14.8hp). Only a Compulsory Basic Training (CBT) license is needed to ride a learner motorcycle. A "large restricted motorcycle", which has a power output of not more than 25kW (33.5hp). Riders are restricted to riding large restricted motorcycles or smaller for two years after passing their initial motorcycle test. A "large motorcycle", which has a power output of at least 25kW (33.5hp).


          For riders over age 21 there is a direct access route to gaining a licence to ride a large motorcycle, which allows somebody with no motorcycle experience to train and pass a test in around five days. All motorcycle riders in the UK must first take a one-day CBT course, regardless of which class of motorcycle they intend to ride. In addition a theory test must be taken prior to taking a practical test for any type of motorcycle licence.
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          In New Zealand, "learner" and "restricted" motorcycles may only have a 250cc engine capacity. This distinction draws some criticism, as it allows 15-year-old learner riders to operate bikes capable of reaching speeds in excess of 250km/h (155mph).


          The laws of some countries allow anyone with a car licence to legally ride mopeds not exceeding 50cc in capacity, meaning that they do not need to show any competency in handling such a vehicle.


          The laws and regulations for legal moped usage in the U.S. vary by state. The specifics of the motorcycle and moped laws in the U.S. can be obtained from each individual state's Department of Motor Vehicles' websites.
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          A mountain is a landform that extends above the surrounding terrain in a limited area, with a peak. A mountain is generally steeper than a hill, but there is no universally accepted standard definition for the height of a mountain or a hill although a mountain usually has an identifiable summit. Mountains cover 64% of Asia, 36% of North America, 25% of Europe, 22% of South America, 17% of Australia, and 3% of Africa. As a whole, 24% of the Earth's land mass is mountainous. 10% of people live in mountainous regions. Most of the world's rivers are fed from mountain sources, and more than half of humanity depends on mountains for water.


          The adjective montane is used to describe mountainous areas and things associated with them.


          


          Definitions
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          Some authorities define a mountain as a peak with a topographic prominence over a defined value: for example, according to the Britannica Student Encyclopedia, the term "generally refers to rises over 2,000 feet (610 m)". The Encyclopdia Britannica, on the other hand, does not prescribe any height, merely stating that "the term has no standardized geological meaning".


          


          In the United Kingdom


          In England and Wales the Department for Environment, Food and Rural Affairs has defined "mountain" (as a mass noun) as all land over 600 metres for the purposes of right to roam legislation. The Land Reform (Scotland) Act 2003 does not appear to draw this distinction, and in Scotland the term "mountain" is more subjective, often being used for hills exceeding 3,000 feet (914.4 m) listed as Munros. In the United Kingdom the term "hill" is commonly used for all hills and mountains, regardless of height.
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              Fowler Mountain of Connecticut, only 750 feet (229 m), is considered a mountain locally.
            

          


          


          In the United States


          In the United States, the U.S. Board on Geographic Names lists hundreds of landscape features under 1,000 feet (305 m) (some as low as 100 feet) named as "mountains." This is true for all parts of the United States, including the west coast where such lofty ranges as the Cascade Mountains dominate. And yet the Board does not attempt to distinguish between such features as mountains, hills, or other prominences, and simply categorizes all of them as summit, regardless of what they are called or how high they are. However, the Board does list and categorize such low mountain ranges as the Mount Tom Range (with a high point of 1,200 feet; 366 m) as range.


          


          Height
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          The height of a mountain is measured as the elevation of its summit above mean sea level. The Himalayas average 5 km above sea level, while the Andes average 4km. The highest mountain on land is Everest, 8,848metres (29,030ft) in the Himalayas.


          Other definitions of height are possible. The peak that is farthest from the centre of the Earth is Chimborazo in Ecuador. At 6,267metres (20,560ft) above sea level it is not even the tallest peak in the Andes, but because Chimborazo is very close to the equator and the Earth bulges at the equator, it is 2,150metres (7,100ft) further away from the Earth's centre than Everest. The peak that rises farthest from its base is Mauna Kea on Hawaii, whose peak is 10,200metres (33,500ft) above its base on the floor of the Pacific Ocean. Mount Lamlam on Guam also lays claim to the tallest mountain as measured from it base. Although its peak is only 406metres (1,330ft) above sea level, it measures 11,530metres (37,830ft) to its base at the bottom of the Marianas Trench.


          Even though Everest is the highest mountain on Earth today, there have been much taller mountains in the past. During the Precambrian era, the Canadian Shield once had mountains 12,000m (39,370ft) in height that are now eroded down into rolling hills. These formed by the collision of tectonic plates much like the Himalaya and the Rocky Mountains.


          At 26kilometres (85,000ft) (Fraknoi et al., 2004), the tallest known mountain in the solar system is Olympus Mons, located on Mars and is an ancient volcano. Volcanoes have been known to erupt on other planets and moons in our solar system in our life-times (volcanoes on Venus for example, constantly erupt) and some of them erupt ice instead of lava. Several years ago, the Hale telescope recorded the first known live images of a volcano erupting on a moon in our solar system.


          


          Characteristics


          High mountains, and mountains located closer to the Earth's poles, have elevations that exist in colder layers of the atmosphere. They are consequently often subject to glaciation and erosion through frost action. Such processes produce the popularly recognizable mountain peak shape. Some of these mountains have glacial lakes, created by melting glaciers; for example, there are an estimated 3,000 glacial lakes in Bhutan.
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          Sufficiently tall mountains have very different climatic conditions at the top than at the base, and will thus have different life zones at different altitudes. The flora and fauna found in these zones tend to become isolated since the conditions above and below a particular zone will be inhospitable to those organisms. These isolated ecological systems are known as sky islands and/or microclimates. Tree forests are forests on mountain sides which attract moisture from the trees, creating a unique ecosystem. Very tall mountains may be covered in ice or snow.


          Mountains are colder than lower ground, because the Sun heats Earth from the ground up. The Sun's radiation travels through the atmosphere to the ground, where Earth absorbs the heat. Air closest to the Earth's surface is, in general, warmest (see lapse rate for details). Air as high as a mountain is poorly warmed and, therefore, cold. Air temperature normally drops 1 to 2 degrees Celsius (1.8 to 3.6 degrees Fahrenheit) for each 300 meters (1000 feet) of altitude.


          Mountains are generally less preferable for human habitation than lowlands; the weather is often harsher, and there is little level ground suitable for agriculture. At very high altitudes, there is less oxygen in the air and less protection against solar radiation (UV). Acute mountain sickness (caused by hypoxia - a lack of oxygen in the blood) affects over half of lowlanders who spend more than a few hours above 3,500 meters (11,483 feet).


          A number of mountains and mountain ranges of the world have been left in their natural state, and are today primarily used for recreation, while others are used for logging, mining, grazing, or see little use of any sort at all. Some mountains offer spectacular views from their summits, while others are densely wooded. Summit accessibility ranges from mountain to mountain; height, steepness, latitude, terrain, weather, and the presence or lack thereof of roads, lifts, or tramways are all factors that affect accessibility. Hiking, backpacking, mountaineering, rock climbing, ice climbing, downhill skiing, and snowboarding are recreational activities typically enjoyed on mountains. Mountains that support heavy recreational use (especially downhill skiing) are often the locations of mountain resorts.


          


          Types of mountains


          
            [image: The Matterhorn, the classical pyramidal peak]

            
              The Matterhorn, the classical pyramidal peak
            

          


          Mountains can be characterized in several ways. Some mountains are volcanoes and can be characterized by the type of lava and eruptive history. Other mountains are shaped by glacial processes and can be characterized by their glaciated features. Still others are typified by the faulting and folding of the Earth's crust, or by the collision of continental plates via plate tectonics (the Himalayas, for instance). Shape and placement within the overall landscape also define mountains and mountainous structures (such as butte and monadnock). Finally, many mountains can be characterized by the type of rock that make up their composition. More information on mountain types can be found in List of mountain types.


          


          Geology
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          A mountain is usually produced by the movement of lithospheric plates, either orogenic movement or epeirogenic movement. The compressional forces, isostatic uplift and intrusion of igneous matter forces surface rock upwards, creating a landform higher than the surrounding features. The height of the feature makes it either a hill or, if higher and steeper, a mountain. The absolute heights of features termed mountains and hills vary greatly according to an area's terrain. The major mountains tend to occur in long linear arcs, indicating tectonic plate boundaries and activity. Two types of mountain are formed depending on how the rock reacts to the tectonic forces  block mountains or fold mountains.


          The compressional forces in continental collisions may cause the compressed region to thicken, so the upper surface is forced upwards. In order to balance the weight of the earth suface, much of the compressed rock is forced downwards, producing deep "mountain roots"[see the Book of "Earth", Press and Siever page.413]. These roots are deeply embedded in the ground, thus, a mountain have a shape like peg [See Anatomy of the Earth, Cailleus page.220]. Mountains therefore form downwards as well as upwards (see isostasy). However, in some continental collisions part of one continent may simply override part of the others, crumpling in the process.


          Some isolated mountains were produced by volcanoes, including many apparently small islands that reach a great height above the ocean floor.


          Block mountains are created when large areas are widely broken up by faults creating large vertical displacements. This occurrence is fairly common. The uplifted blocks are block mountains or horsts. The intervening dropped blocks are termed graben: these can be small or form extensive rift valley systems. This form of landscape can be seen in East Africa, the Vosges, the Basin and Range province of Western North America and the Rhine valley. These areas often occur when the regional stress is extensional and the crust is thinned.


          The mid-ocean ridges are often referred to as undersea mountain ranges due to their bathymetric prominence.


          Where rock does not fault it folds, either symmetrically or asymmetrically. The upfolds are anticlines and the downfolds are synclines; in asymmetric folding there may also be recumbent and overturned folds. The Jura mountains are an example of folding. Over time, erosion can bring about an inversion of relief: the soft upthrust rock is worn away so the anticlines are actually lower than the tougher, more compressed rock of the synclines.
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              Mount Baker and Boulder Glacier from the southeast
            


            
              	Elevation

              	10,778ft (3,285m)
            


            
              	Location

              	Washington State, USA
            


            
              	Range

              	Cascade Range
            


            
              	Prominence

              	8,878ft (2,706m)
            


            
              	Coordinates

              	Coordinates:
            


            
              	Topo map

              	USGS Mount Baker
            


            
              	Type

              	Stratovolcano
            


            
              	Volcanic arc/ belt

              	Cascade Volcanic Arc
            


            
              	Age of rock

              	< 30,000 yr
            


            
              	Last eruption

              	1880
            


            
              	First ascent

              	1868 by Edmund T. Coleman and party
            


            
              	Easiest route

              	rock (ice) climb
            


            
              	Listing

              	List of Cascade volcanoes
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          Mount Baker (elevation 10,778feet (3,285m)) is an active glaciated andesitic stratovolcano in the Cascade Volcanic Arc and the Cascades of Washington State in the United States about 31miles (50km) due east of the city of Bellingham, Whatcom County, making it the northernmost volcano in the Cascades. Additionally, it is the fourth highest mountain in Washington State and the sixth highest in the Cascade Range. Located in the Mount Baker Wilderness, it is also easily visible from much of Greater Victoria, Greater Vancouver and the Fraser Valley just across the Canadian border to the north. It is also visible from the communities of Mission and Abbotsford, both about 28miles (45km) east of Vancouver, as well as from some locations in Everett and even Seattle to the southwest. Local Native Americans call the mountain "Koma Kulshan," meaning Great White Watcher. However, the explorer George Vancouver named the mountain for 3rd Lieutenant Joseph Baker of the HMS Discovery, who saw it on April 30, 1792.


          After Mount Rainier, Baker is the most heavily glaciated of the Cascade volcanoes: the volume of snow and ice on Mount Baker (0.43 cubic miles, 1.8 cubic kilometers) is greater than that of all the other Cascades volcanoes (except Rainier) combined. It is also one of the snowiest places in the world; in 1999, Mount Baker Ski Area, located on a subsidiary peak, set the world record for snowfall in a single season1,140 inches (95 feet or 2,896 cm).


          


          History


          Although indigenous natives were first to see the mountain, the Spanish were the first to record Mount Baker's existence. In 1790, Manuel Quimper of the Spanish Navy set sail from Nootka, a temporary settlement on Vancouver Island, with orders to explore the newly discovered Strait of Juan de Fuca. Accompanying Quimper was first-pilot Gonzalo Lopez de Haro who drew detailed charts during the six-week expedition. Although Quimper's written journal of the voyage makes no reference to the mountain, one of Haro's manuscript charts includes a sketch of a prominent peak in the vicinity of Mount Baker.


          The British explorer George Vancouver left England a year later in 1791. His mission was to survey the northwest coast of America. Vancouver and his crew reached the Pacific Northwest coast in 1792. While anchored in Dungeness Bay on the south shore of the Strait of Juan de Fuca, third lieutenant Joseph Baker made an observation of Mount Baker which Vancouver recorded in his journal.:


          
            About this time a very high conspicuous craggy mountain . . . presented itself, towering above the clouds: as low down as they allowed it to be visible it was covered with snow; and south of it, was a long ridge of very rugged snowy mountains, much less elevated, which seemed to stretch to a considerable distance . . . the high distant land formed, as already observed, like detached islands, amongst which the lofty mountain, discovered in the afternoon by the third lieutenant, and in compliment to him called by me Mount Baker, rose a very conspicuous object . . . apparently at a very remote distance.

          


          Six years later the official narrative of this voyage was published, including the first printed reference to the mountain.


          By the mid-1850s, Mount Baker had become a well-known feature on the horizon to the various explorers and fur traders traveling in the Puget Sound region. Isaac I. Stevens, the first governor of Washington Territory, wrote about Mount Baker in 1853:


          
            Mount Baker . . . is one of the loftiest and most conspicuous peaks of the northern Cascade range; it is nearly as high as Mount Rainier, and like that mountain, its snow-covered pyramid has the form of a sugar-loaf. It is visible from all the water and islands . . . [in Puget Sound] and from the whole southeastern part of the Gulf of Georgia, and likewise from the eastern division of the Strait of Juan de Fuca. It is for this region a natural and important landmark.

          


          


          First ascent


          Edmund Thomas Coleman, an Englishman residing in Victoria, Canada and veteran of the Alps, made the first attempt to ascend the mountain in 1866 choosing a route via the Skagit River, but was forced to turn back when local Native Americans refused him passage.


          For his second attempt later that same year Coleman recruited Edward Eldridge, John Bennett and John Tennant. After approaching via the North Fork of the Nooksack River, the party navigated what is now known as Coleman Glacier and ascended to within several hundred feet of the summit before turning back in the face of an "overhanging cornice of ice" and threatening weather.


          Coleman returned to the mountain two years later in 1868. At 4:00 p.m. on the 17th of August, Coleman, Eldridge, Tennant and two new companions named David Ogilvy and Thomas Stratton gained the summit.


          


          Geology
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          The present-day cone of Mount Baker is relatively young, perhaps less than 30,000 years old, but it sits atop a similar older volcanic cone called Black Buttes Volcano which was active between 500,000 and 300,000 years ago. Much of Mount Baker's earlier geological record was eroded away during the last ice age (which culminated 15,000-20,000 years ago), by thick ice sheets that filled the valleys and covered much of the region. In the last 14,000 years, the area around the mountain has been largely ice free, but the mountain itself remains heavily mantled with snow and ice.


          Isolated ridges of lava and hydrothermally altered rock, especially in the area of Sherman Crater, are exposed between glaciers on the upper flanks of the volcano: the lower flanks are steep and heavily vegetated. The volcano rests on a foundation of non-volcanic rocks in a region that is largely non-volcanic in origin.
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          Deposits which record the last 14,000 years at Mount Baker indicate that Mount Baker has not had highly explosive eruptions like those of other volcanoes in the Cascade Volcanic Arc, such as Mount St. Helens, Mount Meager or Glacier Peak, nor has it erupted frequently. During this period only four episodes of magmatic eruptive activity can be definitively recognized. Magmatic eruptions have produced tephra, pyroclastic flows, and lava flows from summit vents and from the Schriebers Meadow cinder cone. However, the most destructive and most frequent events at Mount Baker have been lahars or debris flows and debris avalanches, many, if not most, of which were not related to magmatic activity but may have been induced by steam emissions, earthquakes, heavy rainfall, or in some other way.


          



          


          Eruptive History


          


          Early history


          Research in the 1990s shows Mount Baker to be the youngest of several volcanic centers in the area and one of the youngest volcanoes in the Cascade Range. Volcanic activity in the Mount Baker area began more than one million years ago, but many of the earliest lava and tephra deposits have been removed by glacial erosion. The pale-colored rocks northeast of the modern volcano mark the site of ancient Kulshan Caldera that collapsed after an enormous ash eruption one million years ago. Subsequently, eruptions in the Mount Baker area have produced cones and lava flows of andesite, the rock that makes up much of other Cascade Range volcanoes like Rainier, Adams, and Hood. From about 900,000 years ago to the present, numerous andesitic volcanic centers in the area have come and gone, eroded by glaciers. The largest is the Black Buttes edifice, active between 400,000 and 300,000 years ago and formerly bigger than today's Mount Baker.


          


          Modern Mount Baker
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              Sampling fumarole gas inside the mountain in 1981.
            

          


          Modern Mount Baker formed during and since the last ice age, which ended about 15,000 years ago. Lava flows from the summit vent erupted between 30,000 and 10,000 years ago and, during the final stages of edifice construction, blocky pyroclastic flows poured down most of the volcano's drainages. An eruption 6,600 years ago produced a blanket of ash that extended more than 20miles (32km) to the northeast. This eruption probably occurred from the presently ice-filled summit crater. Subsequently, sulfurous gases have found two pathways to the surface -- Dorr Fumaroles, northeast of the summit, and Sherman Crater, south of the summit. Both these area are sites of bedrock alteration, converting lavas to weak, white-to-yellow material rich in clays, silica, and sulfur-bearing minerals. At Sherman Crater, collapses of this weakened rock created lahars in 1843 and as recently as the 1970's.


          [bookmark: 6.2C600_years_ago]


          6,600 years ago


          6,600 years ago, a series of discrete events culminated with the largest tephra-producing eruption in post-glacial time at Mount Baker. First, the largest collapse in the history of the volcano occurred from the Roman Wall and transformed into a lahar that was over 300feet (91m) deep in the upper reaches of the Middle Fork of the Nooksack River. It was at least 25feet (7.6m) deep 30miles (48km) downstream from the volcano and probably reached Bellingham Bay. Next, a huge hydrovolcanic explosion occurred near the site of the present day Sherman Crater, triggering a second collapse of the flank just east of the Roman Wall. That collapse also became a lahar that mainly followed the course of the first one for at least 20miles (32km), but also spilled into tributaries of the Baker River. Finally, an eruption cloud deposited several inches of ash as far as 20miles (32km) downwind to the northeast.


          


          Historical activity


          Historical activity at Mount Baker includes several explosions during the mid-19th century, which were witnessed from the Bellingham area, and numerous small-volume debris avalanches since the late 1950s. A possible eruption was seen in June of 1792 during the Spanish expedition of Dionisio Alcal Galiano and Cayetano Valds. Their report read, in part:


          
            "During the night [while anchored in Bellingham Bay] we constantly saw light to the south and east of the mountain of Carmelo [Baker] and even at times some bursts of flame, signs which left no doubt that there are volcanoes with strong eruptions in those mountains."

          


          In 1843, explorers reported a widespread layer of newly fallen rock fragments "like a snowfall" and the forest "on fire for miles around." Rivers south of the volcano were clogged with ash, and Native Americans reported that many salmon were killed. A short time later, two collapses of the east side of Sherman Crater produced two lahars, the first and larger of which flowed into the natural Baker Lake, rising its level at least 10feet (3.0m). The location of the 19th-century lake is now covered by waters of the modern dam-impounded Baker Lake. Similar but lower level hydrovolcanic activity at Sherman Crater continued intermittently for several decades afterwards.


          In 1891, about 20,000,000cubic yards (15,000,000m) of rock fell producing a lahar that traveled more than 6miles (9.7km) and covered 1-square-mile (2.6km).


          In early March,1975, a sudden and dramatic increase in fumarolic activity and snow melt in the Sherman Crater area caused concern that an eruption might be imminent. Heat flow increased more than tenfold. Additional monitoring equipment was installed and several geophysical surveys were conducted to try to detect the movement of magma. The increased thermal activity prompted public officials and Puget Power to temporarily close public access to the popular Baker Lake recreation area and to lower the reservoir's water level by 10 meters. Significant avalanches of debris from the Sherman Crater area could have swept directly into the reservoir, triggering a disastrous wave that would have caused loss of life and damage to the reservoir. However, few anomalies other than the increased heat flow were recorded during the geophysical surveys, nor were any other precursory activities observed to indicate that magma was moving up into the volcano. Several small lahars formed from material ejected onto the surrounding glaciers and acidic water was discharged into Baker Lake for many months.


          The activity gradually declined over the next two years but stabilized at a higher level than before 1975. The increased level of fumarolic activity has continued at Mount Baker from 1975 to the present, but there are no other changes that suggest that magma movement is involved.


          


          Glaciers and hydrology
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              The Easton Glacier (on the south flank) in 2003. The superimposed black line indicates its extent in 1985.
            

          


          There are 10 main glaciers on the mountain. The Coleman Glacier is the largest with a surface area of 5.2km (Post et al., 1971). The other large glaciers, with areas greater than 2.5km, are Roosevelt Glacier, Mazama Glacier, Park Glacier, Boulder Glacier, Easton Glacier and Deming Glacier. All retreated during the first half of the century, advanced from 1950-1975 and have been retreating increasingly rapidly since 1980.


          Mount Baker is drained on the north by streams flowing into the North Fork Nooksack River, on the west by the Middle Fork Nooksack River, and on the southeast and east by tributaries of the Baker River.


          


          U.S. Navy


          Two ammunition ships of the United States Navy (traditionally named for volcanoes) have been named after the mountain. The first was USS Mount Baker (AE-4), in commission from 1941 to 1947 and again from 1951 to 1969. In 1972, the Navy commissioned USS Mount Baker (AE-34). It was decommissioned in 1996 and placed in service with the Military Sealift Command as USNS Mount Baker (T-AE-34).


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mount_Baker"
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          Mount Everest, also called Chomolungma, Qomolangma or Zhumulangma (in Tibetan: ཇོ་མོ་གླང་མ, in Chinese: 珠穆朗玛峰 Zhūmlǎngmǎ Fēng) or Sagarmatha ( Nepali: सगरमाथा meaning Ocean Head) is the highest mountain on Earth, as measured by the height of its summit above sea level, which is 8,848 metres (29,029 feet). The mountain, which is part of the Himalaya range in High Asia, is located on the border between Sagarmatha Zone, Nepal, and Tibet, China.


          In 1856, the Great Trigonometric Survey of India established the first published height of Everest at 29,002ft (8,840m), although at the time Everest was known as Peak XV. In 1865, Everest was given its official English name by the Royal Geographical Society upon recommendation of Andrew Waugh, the British Surveyor General of India at the time. Waugh was unable to propose an established local name due to Nepal and Tibet being closed to foreigners at the time, although Chomolungma had been in common use by Tibetans for centuries.


          The highest mountain in the world attracts climbers of all levels, from well experienced mountaineers to novice climbers willing to pay substantial sums to professional mountain guides to complete a successful climb. The mountain, while not posing substantial technical climbing difficulty on the standard route (other eight-thousanders such as K2 or Nanga Parbat are much more difficult), still has many inherent dangers such as altitude sickness, weather and wind. By the end of the 2007 climbing season, there had been 3,679 ascents to the summit by 2,436 individuals. This means climbers are a significant source of tourist revenue for Nepal, whose government also requires all prospective climbers to obtain an expensive permit, costing up to US$25,000 per person. Everest has claimed 210 lives, including 15 who perished during a 1996 storm high on the mountain. Conditions are so difficult in the death zone that most corpses have been left where they fell, some of which are visible from standard climbing routes.


          


          Discovery of the highest mountain


          In 1808, the British began the Great Trigonometric Survey of India to determine the location and names of the world's highest mountains. Starting in southern India, the survey teams gradually moved northward using giant 1100 pound (500 kg) theodolites (each requiring 12 men to carry) to measure heights as accurately as possible. They reached the Himalayan foothills by the 1830s, but Nepal was unwilling to allow the British to enter the country due to suspicions of political aggression and possible annexation. Several requests by the surveyors to enter Nepal were turned down.


          The British were forced to continue their observations from Terai, a region south of Nepal which is parallel to the Himalayas. Conditions in Terai were difficult due to torrential rains and malaria  three survey officers died from malaria while two others had to retire due to failing health.


          Nonetheless, in 1847, the British pressed on and began detailed observations of the Himalayan peaks from observation stations up to 150mi (240km) away. Weather restricted work to the last three months of the year. In November 1847, Andrew Waugh, the British Surveyor General of India made a number of observations from Sawajpore station located in the eastern end of the Himalayas. At the time, Kangchenjunga was considered the highest peak in the world, and with interest he noted a peak beyond it, some 140mi (230km) away. John Armstrong, one of Waugh's officials, also saw the peak from a location further west and called it peak 'b'. Waugh would later write that the observations indicated that peak 'b' was higher than Kangchenjunga, but due to the great distance of the observations, closer observations were required for verification. The following year, Waugh sent a survey official back to Terai to make closer observations of peak 'b', but clouds thwarted all attempts.


          In 1849, Waugh dispatched James Nicolson to the area. Nicolson was able to make two observations from Jirol, 118mi (190km) away. Nicolson then took the largest theodolite and headed east, obtaining over 30 observations from five different locations, with the closest being 108mi (174km) away from the peak.


          Unknown to Nicolson, he had just completed the observations that would establish peak 'b' as the highest peak on Earth. Nicolson retreated to Patna on the Ganges to perform the necessary calculations based on his observations. His raw data gave an average height of 30,200ft (9,200m) for peak 'b', but this did not take into account light refraction which distorts heights. The number clearly indicated, however, that peak 'b' was higher than Kangchenjunga. Unfortunately, Nicolson came down with malaria and was forced to return home, calculations unfinished. Michael Hennessy, one of Waugh's assistants, had begun designating peaks based on Roman Numerals, with Kangchenjunga named Peak IX, while peak 'b' now became known as Peak XV.


          In 1852, stationed at the survey's headquarters in Dehradun, Radhanath Sikdar, an Indian mathematician and surveyor from Bengal, was the first to identify Everest as the world's highest peak, using trigonometric calculations based on Nicolson's measurements. An official announcement that Peak XV was the highest was delayed for several years as the calculations were repeatedly verified. Waugh began work on Nicolson's data in 1854, and along with his staff spent almost two years working on the calculations, having to deal with the problems of light refraction, barometric pressure, and temperature over the vast distances of the observations. Finally, in March 1856 he announced his findings in a letter to his deputy in Calcutta. Kangchenjunga was declared to be 28,156ft (8,582m), while Peak XV was given the height of 29,002ft (8,840m). Waugh concluded that Peak XV was "most probably the highest in the world". Peak XV was found to be exactly 29,000feet (8,839m) high, but was publicly declared to be 29,002ft (8,840m). The arbitrary addition of 2feet (60 cm) was to avoid the impression that an exact height of 29,000feet was nothing more than a rounded estimate.


          With the height now established, what to name the peak was clearly the next challenge. While the survey was anxious to preserve local names if possible (e.g., Kangchenjunga and Dhaulagiri were local names), Waugh argued that he was unable to find any commonly used local name. Waugh's search for a local name was hampered by Nepal and Tibet being closed to foreigners at the time. Many local names existed, with perhaps the best known in Tibet for several centuries being Chomolungma, which had appeared on a 1733 map published in Paris by the French geographer D'Anville. However, Waugh argued that with the plethora of local names, it would be difficult to favour one specific name over all others. So, he decided that Peak XV should be named after George Everest, his predecessor as Surveyor General of India. He wrote:


          
            I was taught by my respected chief and predecessor, Colonel Sir George Everest to assign to every geographical object its true local or native appellation. But here is a mountain, most probably the highest in the world, without any local name that we can discover, whose native appellation, if it has any, will not very likely be ascertained before we are allowed to penetrate into Nepal. In the meantime the privilege as well as the duty devolves on me to assigna name whereby it may be known among citizens and geographers and become a household word among civilized nations.

          


          George Everest opposed the name suggested by Waugh and told the Royal Geographical Society in 1857 that Everest could not be written in Hindi nor pronounced by "the native of India". Waugh's proposed name prevailed despite the objections, and in 1865, the Royal Geographical Society officially adopted Mount Everest as the name for the highest mountain in the world.


          


          Naming
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          The Tibetan name for Mount Everest is Chomolungma or Qomolangma (ཇོ་མོ་གླིང་མ, which means " Saint Mother"), and the Chinese transliteration is Zhūmlǎngmǎ Fēng ( simplified Chinese: 珠穆朗玛峰; traditional Chinese: 珠穆朗瑪峰); the Chinese translation is Shngmǔ Fēng ( simplified Chinese: 圣母峰; traditional Chinese: 聖母峰), but this name is seldom used. According to English accounts of the mid-19th century, the local name in Darjeeling for Mount Everest was Deodungha, or "Holy Mountain".


          In the 1960s, the Government of Nepal gave the mountain the official Nepali name of Sagarmatha (सगरमाथा), meaning "Goddess of the Sky".


          In 1865, the mountain was officially given its English name by the Royal Geographical Society after being proposed by Andrew Waugh, the British Surveyor General of India. Waugh chose to name the mountain after George Everest, first using the spelling Mont Everest, and then Mount Everest. However, the modern pronunciation of Everest IPA: /ˈɛvərɪst, ˈɛvrɪst/ is in fact different from Sir George's own pronunciation of his surname, which was /ˈiːvrɪst/.


          In the late 19th century, many European cartographers incorrectly believed that a native name for the mountain was "Gaurisankar". This was a result of confusion of Mount Everest with the actual Gauri Sankar, which, when viewed from Kathmandu, stands almost directly in front of Everest.


          In the early 1960s, the Nepalese government gave Mount Everest the official name Sagarmatha (सगरमाथा). This name had not previously been used; the local inhabitants knew the mountain as Chomolungma. The mountain was not known and named in ethnic Nepal (that is, the Kathmandu valley and surrounding areas). The government set out to find a Nepalese name for the mountain because the Sherpa/Tibetan name Chomolangma was not acceptable, as it would have been against the idea of unification (Nepalization) of the country.


          In 2002, the Chinese People's Daily newspaper published an article making a case against the continued use of the English name for the mountain in the Western world, insisting that it should be referred to by its Tibetan name. The newspaper argued that the Chinese (in nature a Tibetan) name preceded the English one, as Mount Qomolangma was marked on a Chinese map more than 280 years ago.


          


          Measurement
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          In 1856, Andrew Waugh announced Everest (then known as Peak XV) as 29,002feet (8,840m) high, after several years of calculations based on observations made by the Great Trigonometric Survey.


          More recently, the mountain has been found to be 8,848metres (29,029ft) high, although there is some variation in the measurements. On 22 May 2005, the People's Republic of China's Everest Expedition Team ascended to the top of the mountain. On 9 October 2005, after several months of measurement and calculation, the PRC's State Bureau of Surveying and Mapping officially announced the height of Everest as 8,844.43m  0.21m (29,017.16  0.69 ft). They claimed it was the most accurate and precise measurement to date. This height is based on the actual highest point of rock and not on the snow and ice covering it. The Chinese team also measured a snow/ice depth of 3.5m, which is in agreement with a net elevation of 8,848m. The snow and ice thickness varies over time, making a definitive height of the snow cap impossible to determine.


          The elevation of 8,848m (29,029ft) was first determined by an Indian survey in 1955, made closer to the mountain, also using theodolites. It was subsequently reaffirmed by a 1975 Chinese measurement. In both cases the snow cap, not the rock head, was measured. In May 1999 an American Everest Expedition, directed by Bradford Washburn, anchored a GPS unit into the highest bedrock. A rock head elevation of 8,850m (29,035ft), and a snow/ice elevation 1m (3ft) higher, were obtained via this device. Although it has not been officially recognized by Nepal, this figure is widely quoted. Geoid uncertainty casts doubt upon the accuracy claimed by both the 1999 and 2005 surveys.


          A detailed photogrammetric map (at a scale of 1:50,000) of the Khumbu region, including the south side of Mount Everest, was made by Erwin Schneider as part of the 1955 International Himalayan Expedition, which also attempted Lhotse. An even more detailed topographic map of the Everest area was made in the late 1980s under the direction of Bradford Washburn, using extensive aerial photography.


          It is thought that the plate tectonics of the area are adding to the height and moving the summit north-eastwards. Two accounts suggest the rates of change are 4 mm (0.16 in) per year (upwards) and 3-6mm (0.12-0.25in) per year (northeastwards), but another account mentions more lateral movement (27mm/1.1in), and even shrinkage has been suggested.


          The Mount Everest region, and the Himalayas in general, are thought to be experiencing ice-melt due to global warming.


          


          Comparisons


          Everest is the mountain whose summit attains the greatest distance above sea level. Several other mountains are sometimes claimed as alternative "tallest mountains on Earth". Mauna Kea in Hawaii is tallest when measured from its base; it rises over 10,200m (6.3mi) when measured from its base on the mid-ocean floor, but only attains 4,205m (13,796ft) above sea level.


          By the same measure of base to summit, Denali, in Alaska, is also taller than Everest. Despite its height above sea level of only 6,193.6m (20,320ft), Denali sits atop a sloping plain with elevations from 300-900 m (1,000-3,000 ft), yielding a height above base in the range of 5,300-5,900 m (17,300-19,300 ft); a commonly quoted figure is 5,600m (18,400ft). By comparison, reasonable base elevations for Everest range from 4,200m (13,800ft) on the south side to 5,200m (17,100ft) on the Tibetan Plateau, yielding a height above base in the range of 3,650 m (12,000 ft) to 4,650 m (15,300 ft).


          The summit of Chimborazo in Ecuador is 2,168m (7,113ft) farther from the Earth's centre (6,384.4km or 3,967.1 mi) than that of Everest (6,382.3km or 3,965.8mi), because the Earth bulges at the Equator. However, Chimborazo attains a height of only 6,267m (20,561ft) above sea level, and by this criterion it is not even the highest peak of the Andes.


          Measured from sea level, the mountain K2 is ranked second in height with 8,611m (28,251ft) high.


          The deepest spot in the ocean is deeper than Everest is high: the Challenger Deep off the Mariana Islands, is so deep that if Everest could be placed into it there would be more than 2km (more than 1.3mi) of water covering it.


          


          Climbing routes
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          Mt. Everest has two main climbing routes, the southeast ridge from Nepal and the northeast ridge from Tibet, as well as many other less frequently climbed routes. Of the two main routes, the southeast ridge is technically easier and is the more frequently-used route. It was the route used by Edmund Hillary and Tenzing Norgay in 1953 and the first recognised of fifteen routes to the top by 1996. This was, however, a route decision dictated more by politics than by design as the Chinese border was closed to western world in 1950s after the Communist China took over the control Tibet from the Republic of China.
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          Most attempts are made during May before the summer monsoon season. As the monsoon season approaches, a change in the jet stream at this time pushes it northward, thereby reducing the average wind speeds high on the mountain. While attempts are sometimes made after the monsoons in September and October, when the jet stream is again temporarily pushed northward, the additional snow deposited by the monsoons and the less stable weather patterns (tail end of the monsoon) makes climbing more difficult.


          


          Southeast ridge


          The ascent via the southeast ridge begins with a trek to Base Camp at 5,380m (17,700ft) on the south side of Everest in Nepal. Expeditions usually fly into Lukla (2,860m) from Kathmandu and pass through Namche Bazaar. Climbers then hike to Base Camp, which usually takes six to eight days, allowing for proper altitude acclimatization in order to prevent altitude sickness. Climbing equipment and supplies are carried by yaks, dzopkyos (yak hybrids) and human porters to Base Camp on the Khumbu Glacier. When Hillary and Tenzing climbed Everest in 1953, they started from Kathmandu Valley, as there were no roads further east at that time.


          Climbers will spend a couple of weeks in Base Camp, acclimatizing to the altitude. During that time, Sherpas and some expedition climbers will set up ropes and ladders in the treacherous Khumbu Icefall. Seracs, crevasses and shifting blocks of ice make the icefall one of the most dangerous sections of the route. Many climbers and Sherpas have been killed in this section. To reduce the hazard, climbers will usually begin their ascent well before dawn when the freezing temperatures glue ice blocks in place. Above the icefall is Camp I at 6,065metres (19,900ft).


          From Camp I, climbers make their way up the Western Cwm to the base of the Lhotse face, where Camp II or Advanced Base Camp (ABC) is established at 6,500m (21,300ft). The Western Cwm is a relatively flat, gently rising glacial valley, marked by huge lateral crevasses in the centre which prevent direct access to the upper reaches of the Cwm. Climbers are forced to cross on the far right near the base of Nuptse to a small passageway known as the "Nuptse corner". The Western Cwm is also called the "Valley of Silence" as the topography of the area generally cuts off wind from the climbing route. The high altitude and a clear, windless day can make the Western Cwm unbearably hot for climbers.


          From ABC, climbers ascend the Lhotse face on fixed ropes up to Camp III, located on a small ledge at 7,470m (24,500ft). From there, it is another 500 metres to Camp IV on the South Col at 7,920m (26,000ft). From Camp III to Camp IV, climbers are faced with two additional challenges: The Geneva Spur and The Yellow Band. The Geneva Spur is an anvil shaped rib of black rock named by a 1952 Swiss expedition. Fixed ropes assist climbers in scrambling over this snow covered rock band. The Yellow Band is a section of interlayered marble, phyllite, and semischist which also requires about 100 metres of rope for traversing it.


          On the South Col, climbers enter the death zone. Climbers typically only have a maximum of two or three days they can endure at this altitude for making summit bids. Clear weather and low winds are critical factors in deciding whether to make a summit attempt. If weather does not cooperate within these short few days, climbers are forced to descend, many all the way back down to Base Camp.
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          From Camp IV, climbers will begin their summit push around midnight with hopes of reaching the summit (still another 1,000 metres above) within 10 to 12 hours. Climbers will first reach "The Balcony" at 8,400m (27,600ft), a small platform where they can rest and gaze at peaks to the south and east in the early dawn light. Continuing up the ridge, climbers are then faced with a series of imposing rock steps which usually forces them to the east into waist deep snow, a serious avalanche hazard. At 8,750m (28,700ft), a small table-sized dome of ice and snow marks the South Summit.


          From the South Summit, climbers follow the knife-edge southeast ridge along what is known as the "Cornice traverse" where snow clings to intermittent rock. This is the most exposed section of the climb as a misstep to the left would send one 2,400m (8,000ft) down the southwest face while to the immediate right is the 3,050m (10,000ft) Kangshung face. At the end of this traverse is an imposing 12m (40ft) rock wall called the "Hillary Step" at 8,760m (28,740ft).


          Hillary and Tenzing were the first climbers to ascend this step and they did it with primitive ice climbing equipment and without fixed ropes. Nowadays, climbers will ascend this step using fixed ropes previously set up by Sherpas. Once above the step, it is a comparatively easy climb to the top on moderately angled snow slopes - though the exposure on the ridge is extreme especially while traversing very large cornices of snow. With increasing numbers of people climbing the mountain in recent years, the Step has frequently become a bottleneck, with climbers forced to wait significant amounts of time for their turn on the ropes, leading to problems in getting climbers efficiently up and down the mountain. After the Hillary Step, climbers also must traverse a very loose and rocky section that has a very large entanglement of fixed ropes that can be troublesome in bad weather. Climbers will typically spend less than a half-hour on "top of the world" as they realize the need to descend to Camp IV before darkness sets in, afternoon weather becomes a serious problem, or supplemental oxygen tanks run out.


          


          Northeast ridge
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          The northeast ridge route begins from the north side of Everest in Tibet. Expeditions trek to the Rongbuk Glacier, setting up Base Camp at 5,180m (16,990ft) on a gravel plain just below the glacier. To reach Camp II, climbers ascend the medial moraine of the east Rongbuk Glacier up to the base of Changtse at around 6,100m (20,000ft). Camp III (ABC - Advanced Base Camp) is situated below the North Col at 6,500m (21,300ft). To reach Camp IV on the north col, climbers ascend the glacier to the foot of the col where fixed ropes are used to reach the North Col at 7,010m (23,000ft). From the North Col, climbers ascend the rocky north ridge to set up Camp V at around 7,775m (25,500ft). The route goes up the north face through a series of gullies and steepens into downsloping slabby terrain before reaching the site of Camp VI at 8,230m (27,000ft). From Camp VI, climbers will make their final summit push. Climbers must first make their way through three rock bands known as First Step: 27,890feet - 28,000feet, Second Step: 28,140feet - 28,300feet, and Third Step: 28,510feet - 28,870feet. (The Second Step includes a climbing aid called the "Chinese ladder", a metal ladder placed semi-permanently in 1975 by a party of Chinese climbers. It has been almost continuously in place since, and is used by virtually all climbers on the route.) Once above these steps, the final summit slopes (50 to 60 degrees) to the top.


          China is paving a 130km (81mi) dirt road from Tingri County to its Base Camp in order to accommodate growing numbers of climbers on their side of the mountain. It will become the highest asphalt-paved road in the world. Construction began on 18 June 2007 at a cost of 150 million yuan (US$19.7 million). China also routed the 2008 Olympic Torch Relay over Everest, going up the South Col route and back down the North Col route, on the way to the 2008 Summer Olympics in Beijing.


          A China Telecom cellular tower near the Base Camp provides phone coverage all the way to the summit.


          


          Ascents
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          Early expeditions


          In 1885, Clinton Thomas Dent, president of the Alpine Club, suggests that climbing Mount Everest is possible in his book Above the Snow Line.


          On 8 June 1924, George Mallory and Andrew Irvine, both of the United Kingdom, made an attempt on the summit via the north col/north ridge route from which they never returned. On 1 May 1999, the Mallory and Irvine Research Expedition found Mallory's body in the predicted search area near the old Chinese camp. Controversy has raged in the mountaineering community as to whether or not one or both of them reached the summit 29 years before the confirmed ascent (and of course, safe descent) of Everest by Sir Edmund Hillary and Tenzing Norgay in 1953. The general consensus among climbers has been that they did not.


          Mallory had gone on a speaking tour of the United States the year before in 1923; it was then that he exasperatedly gave the famous reply: "Because it is there!" to a New York journalist in response to hearing the question: "Why climb Everest?" for seemingly the thousandth time.


          In 1933, Lady Houston, a British millionaire ex- showgirl, funded the Houston Everest Flight of 1933, which saw a formation of aircraft led by the Marquess of Clydesdale fly over the summit in an effort to deploy the British Union Flag at the top.


          Early expeditions  such as Bruce's in the 1920s and Hugh Ruttledge's two unsuccessful attempts in 1933 and 1936  tried to make an ascent of the mountain from Tibet, via the north face. Access was closed from the north to western expeditions in 1950, after the Chinese reasserted control over Tibet. However, in 1950, Bill Tilman and a small party which included Charles Houston, Oscar Houston and Betsy Cowles undertook an exploratory expedition to Everest through Nepal along the route which has now become the standard approach to Everest from the south.


          


          First successful ascent by Tenzing and Hillary


          In 1953, a ninth British expedition, led by John Hunt, returned to Nepal. Hunt selected two climbing pairs to attempt to reach the summit. The first pair ( Tom Bourdillon and Charles Evans) came within 100m (300feet) of the summit on 26 May 1953, but turned back after becoming exhausted. As planned, their work in route finding and breaking trail and their caches of extra oxygen were of great aid to the following pair. Two days later, the expedition made its second and final assault on the summit with its second climbing pair, the New Zealander Edmund Hillary and Sherpa Tenzing Norgay from Nepal. They reached the summit at 11:30 a.m. local time on 29 May 1953 via the South Col Route. At the time, both acknowledged it as a team effort by the whole expedition, but Tenzing revealed a few years later that Hillary had put his foot on the summit first. They paused at the summit to take photographs and buried a few sweets and a small cross in the snow before descending.


          News of the expedition's success reached London on the morning of Queen Elizabeth II's coronation. Returning to Kathmandu a few days later, Hunt (a Briton) and Hillary (a subject of Elizabeth, through her role as head of state of New Zealand) discovered that they had been promptly knighted in the Order of the British Empire, a KBE, for the ascent. Tenzing (a subject of the King of Nepal) was granted the George Medal by the UK. Hunt was ultimately made a life peer in Britain, while Hillary became a founding member of the Order of New Zealand.


          


          First ascents without supplemental oxygen


          On 8 May 1978, Reinhold Messner (Italy) and Peter Habeler (Austria) made the first ascent without supplemental oxygen, using the southeast ridge route. On August 20, 1980, Messner reached the summit of the mountain solo for the first time, without supplementary oxygen or support, on the more difficult Northwest route via the North Col to the North Face and the Great Couloir. He climbed for three days entirely alone from his base camp at 6,500metres (21,300ft). This route has been noted as the 8th climbing route to the summit.
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          1996 disaster


          During the 1996 climbing season, fifteen people died trying to come down from the summit, making it the deadliest single year in Everest history. Eight of them died on May 11 alone. The disaster gained wide publicity and raised questions about the commercialization of Everest.


          Journalist Jon Krakauer, on assignment from Outside magazine, was in one of the affected parties, and afterwards published the bestseller Into Thin Air which related his experience. Anatoli Boukreev, a guide who felt impugned by Krakauer's book, co-authored a rebuttal book called The Climb. The dispute sparked a large debate within the climbing community. In May 2004, Kent Moore, a physicist, and John L. Semple, a surgeon, both researchers from the University of Toronto, told New Scientist magazine that an analysis of weather conditions on May 11 suggested that freak weather caused oxygen levels to plunge approximately 14%.


          The storm's impact on climbers on the mountain's other side, the North Ridge, where several climbers also died, was detailed in a first hand account by British filmmaker and writer Matt Dickinson in his book The Other Side of Everest.


          [bookmark: 2003_-_50th_Anniversary_of_First_Ascent]


          2003 - 50th Anniversary of First Ascent


          2003 marked the 50th anniversary of the first ascent, and a record number of teams, including some very distinguished climbers, climbed or attempted to climb the mountain.


          [bookmark: 2005_-_Helicopter_landing]


          2005 - Helicopter landing


          On 14 May 2005, pilot Didier Delsalle of France landed a Eurocopter AS 350 B3 helicopter on the summit of Mount Everest (without any witness) and took off after about four minutes. (His rotors were continually engaged, constituting a "hover landing", and avoiding the risks of relying on the snow to support the aircraft.) He thereby set rotorcraft world records, for highest of both landing (de facto) and take-off (formally).


          Delsalle had also performed, two days earlier, a take-off from the South Col; some press reports suggested that the report of the summit landing was a misunderstanding of a South Col one.


          [bookmark: 2006_-_David_Sharp_controversy]


          2006 - David Sharp controversy


          Double-amputee climber Mark Inglis revealed in an interview with the press on May 23, 2006, that his climbing party, and many others, had passed a distressed climber, David Sharp, on May 15, sheltering under a rock overhang 450 metres below the summit, without attempting a rescue. The revelation sparked wide debate on climbing ethics, especially as applied to Everest. The climbers who left him said that the rescue efforts would be useless and only cause more deaths because of how many people it would have taken to pull him off.


          Much of this controversy was captured by the Discovery Channel while filming the television program Everest: Beyond the Limit. A crucial decision affecting the fate of Sharp is shown in the program, where an early returning climber (Max Chaya) is descending and radios to his base camp manager (Russell Brice) that he has found a climber in distress. He is unable to identify Sharp, and Sharp had chosen to climb solo without any support, so he did not identify himself to other climbers. The base camp manager assumes that Sharp is part of a group that has abandoned him, and informs his climber that there is no chance of him being able to help Sharp [at 8000+ meters in altitude, barely anyone has the strength to help another man who is only semi conscious, and Max Chaya is only an amateur mountaineer]. As Sharp's condition deteriorates through the day and other descending climbers pass him, his opportunities for rescue diminish: his legs and feet curl from frost-bite, preventing him from walking; the later descending climbers are lower on oxygen and lack the strength to offer aid; time runs out for any Sherpas to return and rescue him. Most importantly, Sharp's decision to forgo all support leaves him with no margin for recovery.


          As this debate raged, on May 26, Australian climber Lincoln Hall was found alive, after being declared dead the day before. He was found by a party of four climbers ( Dan Mazur, Andrew Brash, Myles Osborne and Jangbu Sherpa) who, giving up their own summit attempt, stayed with Hall and descended with him and a party of 11 Sherpas sent up to carry him down. Hall later fully recovered. Similar actions have been recorded since, including on 21 May 2007, when Canadian climber Meagan McGrath initiated the successful high-altitude rescue of Nepali Usha Bista.


          


          Various records


          According to the Nepalese government, the youngest person to climb Mount Everest was a 15-year-old Sherpa girl, and the youngest foreigner was 18-year-old Californian Samantha Larson in 2007.


          The fastest ascent over the northeast ridge was accomplished in 2007 by Austrian climber Christian Stangl, who needed 16h 42min for the 10km distance from Camp III to the summit, just barely beating Italian Hans Kammerlander's record of 17 hours, accomplished in 1996. Both men climbed alone and without supplementary oxygen. The fastest oxygen-supported ascent over the southeast ridge was Nepalese Pemba Dorjie Sherpa's 2004 climb, using 8h 10min for the 17km route. The fastest ascent without supplementary oxygen over the southeast ridge was accomplished by French Marc Batard who needed 22h 30min in 1988.


          The oldest climber to successfully reach Mt. Everest's summit was 76-year-old Min Bahadur Sherchan, who did so 25 May 2008.


          


          Death zone


          While conditions for any area classified as a death zone apply to Mount Everest (altitudes higher than 8,000m/26,246ft), it is significantly more difficult for a climber to survive at the death zone on Mount Everest. Temperatures can dip to very low levels, resulting in frostbite of any body part exposed to the air. Because temperatures are so low, snow is well-frozen in certain areas and death by slipping and falling can also occur. High winds at these altitudes on Everest are also a potential threat to climbers. The atmospheric pressure at the top of Everest is about a third of sea level pressure, meaning there is about a third as much oxygen available to breathe as at sea level.


          In May 2007, the Caudwell Xtreme Everest undertook a medical study of oxygen levels in human blood at extreme altitude. Over 200 volunteers climbed to Everest Base Camp where various medical tests were performed to examine blood oxygen levels. A small team also performed tests on the way to the summit.


          Even at base camp the low level of available oxygen had direct effect on blood oxygen saturation levels. At sea level these are usually 98% to 99%, but at base camp this fell to between 85% and 87%. Blood samples taken at the summit indicated very low levels of oxygen present. A side effect of this is a vastly increased breathing rate, from 20-30 breaths per minute to 80-90 breaths, leading to exhaustion just trying to breathe.


          Lack of oxygen, exhaustion, extreme cold, and the dangers of the climb all contribute to the death toll.


          People who die during the climb are typically left behind. About 150 bodies have never been recovered. It is not uncommon that corpses are visible from the standard climbing routes.


          One sometimes deadly phenomenon, however, does not plague climbers  lightning. Lightning does not strike Mount Everest. NASA's lightning detection system does record significant lightning in the Tibet plateau, but none along the high Tibetan mountains, from about 2000 m (7,000 feet) and above.


          


          Bottled oxygen controversy


          Most expeditions use oxygen masks and tanks above 8,000m (26,246ft). Everest can be climbed without supplementary oxygen but this increases the risk to the climber. Humans do not think clearly with low oxygen, and the combination of severe weather, low temperatures, and steep slopes often require quick, accurate decisions.


          The use of bottled oxygen to ascend Mount Everest has been controversial. George Mallory himself described the use of such oxygen as unsportsmanlike, but he later concluded that it would be impossible to summit without it and consequently used it. When Tenzing and Hillary made the first successful summit in 1953, they used bottled oxygen. For the next twenty-five years, bottled oxygen was considered standard for any successful summit.


          Reinhold Messner was the first climber to break the bottled oxygen tradition and in 1978, with Peter Habeler, made the first successful climb without it. Although critics alleged that he sucked mini-bottles of oxygen - a claim that Messner denied - Messner silenced them when he summited the mountain, without supplemental oxygen or support, on the more difficult northwest route, in 1980. In the aftermath of Messner's two successful ascents, the debate on bottled oxygen usage continued.


          The aftermath of the 1996 disaster further intensified the debate. Jon Krakauer's Into Thin Air (1997) expressed the author's personal criticisms of the use of bottled oxygen. Krakauer wrote that the use of bottled oxygen allowed otherwise unqualified climbers to attempt to summit, leading to dangerous situations and more deaths. The May 11, 1996 disaster was partially caused by the sheer number of climbers (33 on that day) attempting to ascend, causing bottlenecks at the Hillary Step and delaying many climbers, most of whom summited after the usual 2 p.m. turnaround time. He proposed banning bottled oxygen except for emergency cases, arguing that this would both decrease the growing pollution on Everestmany bottles have accumulated on its slopesand keep marginally qualified climbers off the mountain. The 1996 disaster also introduced the issue of the guide's role in using bottled oxygen. Guide Anatoli Boukreev's decision not to use bottled oxygen was sharply criticized by Jon Krakauer. Boukreev's supporters (who include G. Weston DeWalt, who co-wrote The Climb) state that using bottled oxygen gives a false sense of security. Krakauer and his supporters point out that, without bottled oxygen, Boukreev was unable to directly help his clients descend. They state that Boukreev said that he was going down with client Martin Adams, but just below the South Summit, Boukreev determines that Adams was doing fine on the descent and so descends at a faster pace, leaving Adams behind. Adams states in The Climb: "For me, it was business as usual, Anatoli's going by, and I had no problems with that."


          


          Thefts and other crimes


          Some climbers have reported life-threatening thefts from supply caches. Vitor Negrete, the first Brazilian to climb Everest without oxygen and part of David Sharp's party, died during his descent, and theft from his high-altitude camp may have contributed.


          In addition to theft, the 2008 book High Crimes by Michael Kodas describes unethical guides and sherpas, prostitution and gambling at the Tibet Base Camp, fraud related to the sale of oxygen bottles, and climbers collecting donations under the pretense of removing trash from the mountain.


          


          Flora and fauna


          Euophrys omnisuperstes, a minute black jumping spider, has been found at elevations as high as 6,700metres (22,000ft), possibly making it the highest confirmed permanent resident on Earth. They lurk in crevices and possibly feed on frozen insects that have been blown there by the wind. It should be noted that there is a high likelihood of microscopic life at even higher altitudes. Birds, such as the bar-headed goose, have been seen flying at the higher altitudes of the mountain, while others such as the Chough have been spotted as high as the South Col (7,920 m), scavenging on food, or even corpses, left over by climbing expeditions.


          


          Geology


          Geologists have subdivided the rocks comprising Mount Everest into three units called " formations". Each of these formations are separated from each other by low-angle faults, called detachments, along which they have been thrust over each other. From the summit of Mount Everest to its base these rock units are the Qomolangma Formation, the North Col Formation, and the Rongbuk Formation.


          From its summit to the top of the Yellow Band, about 8,600 m above sea level, the top of Mount Everest consists of the Qomolangma Formation, which has also been designated as either the Everest Formation or Jolmo Lungama Formation. It consists of grayish to dark gray or white, parallel laminated and bedded limestone interlayered with subordinate beds of recrystallized dolomite with argillaceous laminae and siltstone. Gansser reported finding visible fragments of crinoids in these limestones. Petrographic analysis of samples of this Ordovician limestone from near the summit revealed them to be composed of carbonate pellets and finely fragmented remains of trilobites, crinoids, and ostracods. Other samples were so badly sheared and recrystallized that their original constituents could not be determined. The Qomolangma Formation is broken up by several high-angle faults that terminate at the low angle thrust fault, the Qomolangma Detachment. This detachment separates it from the underlying Yellow Band. The lower five metres of the Qomolangma Formation overlying this detachment are very highly deformed.


          The bulk of Mount Everest, between 7,000 and 8,600m, consists of the North Col Formation, of which the Yellow Band forms its upper part between 8,200 to 8,600 m. The Yellow Band consists of intercalated beds of diopsite-epidote-bearing marble, which weathers a distinctive yellowish brown, and muscovite-biotite phyllite and semischist. Petrographic analysis of marble collected from about 8,300 m found it to consist as much as five percent of the ghosts of recrystallized crinoid ossicles. The upper five metres of the Yellow Band lying adjacent to the Qomolangma Detachment is badly deformed. A 540 cm thick fault breccia separates it from the overlying Qomolangma Formation.


          The remainder of the North Col Formation, exposed between 7,000 to 8,200 m on Mount Everest, consists of interlayered and deformed schist, phyllite, and minor marble. Between 7,600 and 8,200 m, the North Col Formation consists chiefly of biotite-quartz phyllite and chlorite-biotite phyllite intercalated with minor amounts of biotite-sericite-quartz schist. Between 7,000 and 7,600 m, the lower part of the North Col Formation consists of biotite-quartz schist intercalated with epidote-quartz schist, biotite-calcite-quartz schist, and thin layers of quartzose marble. These metamorphic rocks appear to the result of the metamorphism of deep sea flysch composed of interbedded, mudstone, shale, clayey sandstone, calcareous sandstone, graywacke, and sandy limestone. The base of the North Col Formation is a regional thrust fault called the Lhotse detachment.


          Below 7,000 m, the Rongbuk Formation underlies the North Col Formation and forms the base of Mount Everest. It consists of sillminite-K-feldspar grade schist and gneiss intruded by numerous sills and dikes of leucogranite ranging in thickness from one cm to 1,500 m.
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              Kibo Summit of Kilimanjaro
            


            
              	Elevation

              	5,895 metres (19,341 ft)
            


            
              	Location

              	Tanzania
            


            
              	Prominence

              	5,885m (19,308ft) Ranked 4th
            


            
              	Coordinates

              	Coordinates:
            


            
              	Topo map

              	Kilimanjaro map and guide by Wielochowski
            


            
              	Type

              	megavolcano
            


            
              	Last eruption

              	None in recorded history
            


            
              	First ascent

              	1889 by Hans Meyer, Ludwig Purtscheller, Yohanas Kinyala Lauwo
            


            
              	Easiest route

              	hike
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              Location in Tanzania
            

          


          Kilimanjaro with its three volcanic cones, Kibo, Mawenzi, and Shira, is an inactive stratovolcano in north-eastern Tanzania rising 4,600m (15,100ft) from its base, and is additionally the highest peak in Africa at 5,895 meters (19,340 ft), providing a dramatic view from the surrounding plains.


          


          Description


          The highest point on Kilimanjaro is Uhuru Peak, on the volcano Kibo 5,895metres (19,341ft). The top of Kibo is a 1.5 mile wide crater. As the highest point in Africa, Uhuru Peak is one of the Seven Summits. The summit was first reached by the Marangu army scout Yohanas Kinyala Lauwo, German Hans Meyer and Austrian Ludwig Purtscheller, on October 6, 1889. Two other peaks are also extinct volcanoes: Mawenzi (5,149m, 16,890ft), the third highest peak in Africa (after Mount Kenya) and Shira (3,962m, 13,000ft). Yohanas' Notch is named after Lauwo.


          
            [image: Mount Kilimanjaro from the air. July 2007.]

            
              Mount Kilimanjaro from the air. July 2007.
            

          


          Due to Kilimanjaro's equatorial location and high elevation, almost every climate type on earth is represented, including a year-round snow-topped summit.


          The summit of Kilimanjaro is covered by a GSM mobile phone network, provided by Vodacom. It was previously the highest point in the world with mobile phone service; China Mobile now provides coverage at the top of Mt. Everest, the highest point in the world.
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              Mount Kilimanjaro - with Landsat Overlay. Heights two times exaggerated.
            

          


          



          


          Current conditions


          


          Climatic conditions


          While the volcano appears to be dormant on the inside, events on top of the mountain draw global attention. The top of the mountain has seen a retreat of the most recent covering of glaciers, with the most recent ice cap volume dropping by more than 80% . In 2002, a study led by Ohio State University ice core paleoclimatologist Lonnie Thompson predicted that ice on top of Africa's tallest peak would be gone between 2015 and 2020 . In 2007, a team of Austrian scientists from University of Innsbruck predicted that the plateau ice cap will be gone by 2040, but some ice on the slope will remain longer due to local weather conditions . A comparison of ice core records suggests conditions today are returning to those of 11,000 years ago. A study by Philip Mote of the University of Washington in the United States and Georg Kaser of the University of Innsbruck in Austria concludes that the shrinking of Kilimanjaro's ice cap is not directly due to rising temperature but rather to decreased precipitation. In May 2008 The Tanzanian Minister for Natural Resources, Ms Shamsa Mwangunga, that there were indications that snow cover on the mountain was actually increasing. As of January 2006, the Western Breach route has been closed by the Tanzanian government following a rockslide that killed four people at Arrow Glacier Camp. The rockslide is believed to have been caused by frost action in an area that is no longer permanently frozen.


          


          Volcanic Conditions


          While it is inactive, Kilimanjaro has fumaroles that emit gas in the crater on the main summit of Kibo. Scientists concluded in 2003 that molten magma is just 400 metres (1,300ft) below the summit crater. Several collapses and landslides have occurred on Kibo in the past, one creating the area known as the western breach.
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              View of Kibo, Mowenzi, Shira and Meru in far background
            

          


          


          Mapping


          Early good maps of Kilimanjaro were published by the British Government's Directorate of Overseas Surveys (DOS 422 Y742) in 1963. These were based on air photography carried out as early as 1958 by the RAF. These were on a scale of 1:50,000 with contours at 100 ft intervals. These are now unavailable. Tourist mapping was first published by the Ordnance Survey in England in 1989 based on the original DOS mapping (1:100,000, 100ft intervals, DOS 522). This is now no longer available. EWP produced a map with tourist information in 1990 (1:75,000, 100m contour intervals, inset maps of Kibo and Mawenzi on 1:20,000 and 1:30,000 scales respectively and 50m contour interval). This is regularly updated and in its 4th edition. In the last few years numerous other maps have become available of various qualities.


          EWP map sample (1:75,000, summit area).


          


          Name


          It is unknown where the name Kilimanjaro comes from, but a number of theories exist. European explorers had adopted it by 1860 and reported that it was its Swahili name, that Kilimanjaro breaks Kilima (Swahili for "hill, little mountain") and Njaro, whose supposed origin varies according to the theoryfor some it's an ancient Swahili word for white or for shining, while for it has non-Swahili origin, e.g. Kichagga word jaro meaning caravan. The problem with all these is that they can't explain why the diminutive kilima is used instead of the proper word for mountain, mlima. A different approach is to assume that it comes from Kichagga kilmanare or kileajao meaning "which defeats the bird/leopard/caravan". However this theory can't explain the fact that Kilimanjaro was never used in Kichagga before in Europe in the mid-1800s.


          In the 1880s the mountain, called Kilmanscharo in German, became a part of German East Africa after Karl Peters had persuaded local chiefs to sign treaties (a common story that Queen Victoria gave the mountain to Kaiser Wilhelm II is not true). In 1889 Uhuru Peak on Kibo was named Kaiser-Wilhelm-Spitze, which was used in the German Empire until its defeat in 1918, when the territory became British-administered Tanganyika and the name was dropped.


          


          National Parks in the Kilimanjaro area


          
            	Kilimanjaro National Park covers 753 km of the mountain, and is a UNESCO World Heritage site.


            	Amboseli National Park, Kenya is on the northern side.


            	Tsavo National Park, Kenya lies to the east.


            	Arusha National Park covers neighbouring Mt Meru.

          


          


          Trekking routes up Kilimanjaro


          There are several routes by which to climb Mt Kilimanjaro, namely, Marangu, Rongai, Lemosho, Shira, Umbwe and Machame. Of all the routes, Machame is by far the most scenic albeit steeper route up the mountain. The Rongai is the easiest camping route and the Marangu is also easy, but accommodation is in huts. As a result, this route tends to be very busy and ascent and descent routes are the same.


          


          Unique vegetation


          Kilimanjaro has unique vegetation such as the water holding cabbage in the tussock grassland and other plants like this, all adapted to living in alpine conditions.
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              Lava lake in the crater of Mount Nyiragongo.
            


            
              	Elevation

              	3,470 metres (11,384 feet)
            


            
              	Location

              	Democratic Republic of the Congo
            


            
              	Range

              	Virunga Mountains
            


            
              	Coordinates

              	
            


            
              	Type

              	Stratovolcano
            


            
              	Last eruption

              	2008 (continuing)
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              Nyiragongo (right) and Nyamuragira (left). Vertical scale exaggerated (1.5x).
            

          


          Mount Nyiragongo is a volcano in the Virunga Mountains associated with the Great Rift Valley. It is located in the Democratic Republic of the Congo, about 20 km north of the town of Goma and Lake Kivu and just west of the border with Rwanda. The main crater is 250 m deep, two km wide and sometimes contains a lava lake. Nyiragongo and nearby Nyamuragira are together responsible for 40% of Africa's historical volcanic eruptions.


          


          Geology


          Not much is known about how long the volcano has been erupting, but since 1882, it has erupted at least 34 times, including many periods where activity was continuous for years at a time, often in the form of a churning lava lake in the crater. The volcano partly overlaps with two older volcanoes, Baratu and Shaheru, and is also surrounded by hundreds of small volcanic cinder cones from flank eruptions.


          Volcanism at Nyiragongo is caused by the rifting of the Earth's crust where two parts of the African Plate are breaking apart. A hot spot is probably also partly responsible for the great activity at Nyiragongo and Nyamuragira.


          The lava emitted in eruptions at Nyiragongo is often unusually fluid. Nyiragongo's lavas are made of melilite nephelinite, an alkali-rich type of volcanic rock whose unusual chemical composition may be a factor in the unusual fluidity of the lavas there. Whereas most lava flows move rather slowly and rarely pose a danger to human life, Nyiragongo's lava flows may race downhill at up to 60 miles per hour (up to 100 km/h). This is because of the extremely low silica content (the lava is mafic). Hawaiian volcanic eruptions are also characterised by lavas with low silica content, but the Hawaiian volcanoes are broad, shallow-sloped shield volcanoes in contrast to the steep-sided cone of Nyiragongo, and the silica content is high enough to slow most Hawaiian flows to walking pace.


          Nyiragongo is most famous for its semi permanent lava lake, which was discovered by French vulcanologist Haroun Tazieff. The last known eruption was in 2007.


          [bookmark: 1977_eruption]


          1977 eruption
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              Mount Nyiragongo
            

          


          Between 1894 and 1977 the crater contained an active lava lake. On 10 January 1977, the crater walls fractured, and the lava lake drained in less than an hour. The lava flowed down the flanks of the volcano at speeds of up to 60 miles per hour on the upper slopes, overwhelming villages and killing at least 70 people. Some reports quote much higher figures of up to several thousand people. The hazards posed by eruptions like this are unique to Nyiragongo. Nowhere else in the world does such a steep-sided stratovolcano contain a lava lake that contains such fluid lavas. Nyiragongo's proximity to heavily populated areas increases its potential for causing a natural disaster. The 1977 eruption raised awareness of the unique dangers posed by Nyiragongo, and because of this it was designated a Decade Volcano, worthy of particular study, in 1991.


          The 1977 eruption was preceded by the creation of a new small volcano, Murara, a short distance away on the slopes of Mount Nyamuragira.


          


          Latest 2002 eruption
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              Another view of Nyiragongo's lava lake
            

          


          Lava lakes reformed in the crater in eruptions in 1982-1983 and 1994. Another major eruption of the volcano began on January 17, 2002, after several months of increased seismic and fumarolic activity. A 13 km fissure opened in the south flank of the volcano, spreading in a few hours from 2800 m to 1550 m elevation, reaching the outskirts of the city of Goma the provincial capital on the northern shore of Lake Kivu. Lava streamed from three spatter cones at the end of the fissure and flowed in a stream 200 to 1000 m wide and up to 2 m deep through Goma. Warnings had been given and 400,000 people were evacuated from the city across the Rwandan border into neighbouring Gisenyi during the eruption. Lava covered the northern end of the runway at Goma International Airport, leaving the southern two-thirds usable, and reached Lake Kivu. This raised fears that the lava might cause gas-saturated waters deep in the lake to suddenly rise to the surface, releasing lethally large amounts of carbon dioxide and methane - a similar event to the disaster at Lake Nyos in Cameroon in 1986. This did not happen, but volcanologists continue to monitor the area closely.


          About 45 people died in the eruption from asphyxiation by carbon dioxide and buildings collapsing due to the lava and earthquakes. At least 15% of Goma comprising 4500 buildings were destroyed, leaving about 120,000 people homeless. The eruption was the most destructive effusive eruption in modern history.


          Immediately after the eruption stopped, a large number of earthquakes were felt around Goma and Gisenyi. This swarm activity continued for about three months and caused the collapse of more buildings.


          Six months after the start of the 2002 eruption, Nyamuragira volcano also erupted. Activity at Nyiragongo is ongoing, but currently confined to the crater, where another lava lake has formed about 250 metres below the level of the 1994 lava lake.


          


          Tourist death
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              Satellite image of the eruption plume from Nyiragongo in July 2004
            

          


          On July 6, 2007, 76-year old Tavinder Mohindroo , an Indian tourist on a guided tour up the volcano, slipped and fell over 100 meters down into the crater. She had reportedly climbed down into the crater to take photographs, against advice from her guides, before she fell. She landed on a small ledge and apparently survived the fall, but was dead by the time three rescue workers (from a team of Indian peacekeepers and two vulcanologists) could reach her early the following day. An initial rescue attempt using a UN helicopter failed when the victim could not be found due to poor visibility.
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              	Mount Osmond

              Adelaide, South Australia
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              	Population:

              	612 (2006 Census)
            


            
              	Postcode:

              	5064
            


            
              	Property Value:

              	AUD $500,000 (2005)
            


            
              	Location:

              	5 km (3 mi) from Adelaide
            


            
              	LGA:

              	City of Burnside
            


            
              	State District:

              	Bragg
            


            
              	Federal Division:

              	Sturt
            


            
              	
                
                  
                    	Suburbs around Mount Osmond:
                  


                  
                    	St. Georges

                    	Beaumont

                    	Burnside
                  


                  
                    	Glen Osmond

                    	Mount Osmond

                    	Waterfall Gully
                  


                  
                    	Urrbrae

                    	Leawood Gardens

                    	Waterfall Gully
                  

                

              
            

          


          Mount Osmond () is a small suburb of 2,497 people in the South Australian capital city of Adelaide. It is part of the City of Burnside Local Government Area and located in the foothills of the Adelaide Hills, five kilometres south east of the city centre. The suburb is high on the hill of the same name, which is the last hill on the right when approaching Adelaide down the South Eastern Freeway before the road levels out onto the Adelaide Plains. It is bounded to the north by the suburb of Beaumont, to the north-east by Burnside, to the east by Waterfall Gully, to the south by Leawood Gardens/ Eagle on the Hill, to the south-west by Urrbrae, to the west by Glen Osmond and to the north-west by St. Georges.


          The suburb is at a high elevation in the Mount Lofty Ranges, and provides views over Adelaide as well as containing a renowned golf course and Country Club. Mining operations in the 19th century gave the area notoriety, but it has since developed slowly into a small, quiet and secluded suburb.


          


          History


          


          Aboriginal Culture


          In Australian Aboriginal mythology, Mount Osmond is part of the Mount Lofty Ranges and is therefore part of the story of the ancestor-creator Nganno. Travelling across the land of the native Kaurna people, Nganno was wounded in a battle and laid down to die, forming the Mount Lofty Ranges. The current name of the Greater Mount Lofty Parklands, Yurrebilla, is taken from the Kaurna name for the twin hills of Mount Lofty and Mount Bonython, which are supposed to be Nganno's ears. The Kaurna people were hunter gatherers who inhabited the Adelaide Plains and surrounding regions. Among their customs were burn-offs (controlled bushfires) in the Adelaide Hills which the early Europeans spotted before the Kaurna people were pushed out by settlement. By 1852, the total population (by census count) of the Kaurna was 650 in the Adelaide region and steadily decreasing. Mount Osmond would have been inhabited by the Kaurna during the winter, when they moved into the hills for better shelter and firewood.


          


          European Settlement
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              Mount Barker Road, 1900
            

          


          When Adelaide was first planned and mapped out by Col. William Light, Mount Osmond received the three allotments 1070, 1277 and 1278. While much of Adelaide was relatively quickly bought (but not necessarily settled) Mount Osmond did not enjoy any early buyers. The first reported activity in the area was after the mining rush of Glen Osmond due to the Wheal Watkins and Wheal Gawler mines. Lot 1277 yielded a mine in Slaughterhouse Gully but it was worked only briefly. Subsequent finds of bluestone proved fruitful and the mineral was extracted until 1900, when mining ended and the last of the mines were either filled in or cordoned off. Some entrances to these former mines can still be found today.
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              A horse and rider on Mount Osmond, 1930
            

          


          Developers eventually bought the lots that composed Mount Osmond but once again interest in the suburb was minor. Attempts to bring in settlers culminated in the construction of Mount Osmond Road in 1882. It wound around the hills from where it began as an offshoot of Mount Barker Road in the South. Developers broke down the three large lots into roughly two hundred one-acre ones in the hope of sales - one of the more adventurous real-estate attempts in early Adelaide history. A few lots were sold to quarrymen and gardeners around Mount Barker Road, but the vast remainder was leased to stockowners as pasture for their livestock. Much of Mount Osmond, along with a large portion of the surrounding area, was bought in 1907 by Ernest C. Sanders. His family made great use of the land, with his sons building houses on the vast property while raising sheep and growing hay. Considerable time was spent by the Sanders family in naming and mapping the area as they built fences and filled in several remaining mine shafts.
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          The Sanders family eventually decided to sell much of their portion of Mount Osmond, and around 1922-23 it was put on the market. Like earlier attempts at sales on Mount Osmond, little interest was received and none was sold until 1927. The land was developed into a golf course and Country Club with the assistance of the Burnside Council and its engineers. Credit to the novel idea went to H.E.S. Melbourne, Burnside's chief engineer at the time - who found support among numerous Burnside Councillors. The golf course and country club were developed on the highest part of the mount, on eighty-five acres of former Sanders estate. The remaining land was sold by the country club to buyers with strict rules on the development and maintenance of the properties - specific rules applying to aesthetic features, particularly gardens, are of note. Even with a golf course and country club in the vicinity, as well as electricity and a water supply from Waterfall Gully's first creek the eighteen marketed lots once again sold poorly.


          One of the last large land purchases was that of Ross Thiem in the 1940s. A club member, C.W. Lloyd, sold 200 acres around the golf course, which was again used as pasture by Thiem, who ran sheep on the property - and was the last to do so. The Highways Department also acquired land in 1951, buying two hundred acres of land above Beaumont for future transport planning. Thiem's land was eventually sold in the 1950s, to the Rossdale Property Co. Their subsequent attempts at selling the land were just as fruitless as those before, and once again the property changed hands to the Mount Osmond Heights Pty Ltd. The land was newly subdivided, and it was in the late 1960s that finally much of Mount Osmond was sold to residential buyers. Fifty-two out of the 116 new sites had been sold by 12 October 1968 at an average of $3500, according to the Adelaide daily The Advertiser. Since the brilliant land sales of that era, Mount Osmond has developed slowly because of the scarcity of land and the housing and development restrictions of the Hills Face Zone. Now the suburb is home to large, extravagant, tree-filled houses and properties. With the upgrade of Mount Barker Road to the Adelaide-Crafers Highway (leading to the South Eastern Freeway) from 1997, Mount Osmond received its own freeway interchange as part of the development.
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          Geography
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          Mount Osmond is composed of the Mount itself and a ridge (Long Ridge) stretching out to the south-east between the valley of the South Eastern Freeway and that of Waterfall Gully. Much of the suburb is more than 300 metres above sea level, with the Mount Osmond peak itself (located in the Golf Course grounds near the club house) at 384 metres. Between the North-East and North-West are slopes leading down to the suburbs of Beaumont, Glen Osmond and Waterfall Gully, most of which is owned as public land by various government departments - either as parks, tracks or vacant land for possible future use. A somewhat 'ring' of reserves exist on the slopes anti-clockwise from the Old Bullock Track to Mount Osmond Road near the freeway interchange. Cleland Conservation Park is responsible for maintaining the Mount Osmond Reserve, which is adjacent to the track that winds past the golf course on the east as the Pioneer Women's Heritage Trail.
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          The Heritage Trail then becomes the Old Bullock/Long Ridge track as it continues along Long Ridge towards Eagle on the Hill. Much of the housing and residential properties are on the North-West side of the Mount, as to enable views over Adelaide. A few small settlements and paddocks with livestock (sheep, goats and deer) are still present on the slopes between the South Eastern Freeway and the Long Ridge Track.


          While the suburb still contains a notable amount of native vegetation, and has not been exposed to invasive introduced species like other areas have - much of it was originally cleared for grazing and has yet to grow back to the same extent. Before European Settlement Grey Box, SA Blue Gum, Sheoak, Manna Gum and River Red Gum trees were native to and grew in the area, particularly on the slopes leading down to the Adelaide Plains. The Burnside Council is currently extending measures to control weeds in the Mount Osmond Reserves. A Volunteer Friends group has been formed to assist, and Kangaroo Grass and Grey Box trees are being planted.


          


          Transport
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          Due to the suburb's relative isolation and hilly geography, it contains very few roads and does not conform to Adelaide's typical grid pattern - despite the suburb's age. The earliest road to be built was Mount Osmond Road, and done so by early developers in 1882 to make the suburb more attractive to prospective buyers. Mount Osmond Road remains one of two sealed roads which can today access Mount Osmond and is located to the South of the suburb. It begins as the first interchange on the South Eastern Freeway (formerly Mount Barker Road) and then winds around the Mount to the top of the mount and around the golf course. In the 19th century when a toll was in place for use of Mount Barker Road, drivers made use of Mount Osmond Road to avoid both the toll booth and the toll. The other sealed road that provides access to Mount Osmond is Hayward Drive, which starts in Beaumont and then winds around the hills to meet the rest of the suburb's road network.


          Numerous fire and walking tracks, among them the Old Bullock Track and the Pioneer Women's Heritage Trail, also access Mount Osmond from Waterfall Gully, Eagle on the Hill, Beaumont and Glen Osmond. Public Transport is provided by the Adelaide Metro, but no buses run through Mount Osmond itself. Stops can be found in neighbouring suburbs. The bikeway adjacent to the South Eastern Freeway winds past at the foot of Mount Osmond and can be accessed through the interchange.


          


          Residents
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          In the 2001 Australian Bureau of Statistics Census of Population and Housing, the population of the Mount Osmond census area was 2,497 people, in an area of 6.08 square kilometres. Females outnumbered males 54.2% to 45.8%. Some 21.4% of the population was born overseas. The eight strongest religious affiliations in the area were (in descending order): Anglican, Catholic, Uniting, Lutheran, Orthodox Christian, Presbyterian, Baptist, Church of Christ, Buddhist and Islam. The three most common forms of dwelling were (in decreasing order): a separate house, a semi-detached house, and a flat or apartment. Mount Osmond residents are more affluent than the Adelaide average, with a high occurrence of incomes over AU$1000 per week, which is also the second highest in the City of Burnside. A majority of workers are employed in professional or white collar fields.


          The average age in Mount Osmond is increasing, though at a lesser rate than in Australia as a whole. Mount Osmond has the second highest proportion of under-18s in the City of Burnside and the second lowest number of couples without children. Family numbers are also stable (2.6) with only a 0.01% drop between the 1996 and 2001 censuses. Also of note is the high occurrence of religious affiliation (73%) in Mount Osmond in comparison to the Adelaide (and national) average. Christian affiliation (70%) is most prominent, with little growth in other religions.


          


          Attractions
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          Mount Osmond contains a number of historical attractions; notably in the former mines and mining infrastructure that remains on the hillside as a reminder of its past. The mines continue up throughout the hills from Glen Osmond. While Wheal Gawler and Wheal Watkins are former open-cut mines (located in Glen Osmond), Mount Osmond contains more mineshafts which are up to sixty metres deep. The Burnside Historical Society runs guided tours throughout (and underground into) the mines on the third Sunday of each month. Mount Osmond Golf Course is located on the very top of the suburb, and includes its peak. Open only to members, the courses' fairways and greens provide a spectacular backdrop of the Adelaide Plains, Mount Lofty Ranges and Golf St. Vincent to members and visitors. The English-Manor style clubrooms also cater to functions and special events. Walking trails are abundant. While a historical walk through the mines can be taken from Beaumont or Glen Osmond, longer walks provide access to numerous attractions including Waterfall Gully's falls, the Cleland Wildlife Park and the Adelaide Hills town of Crafers. Walking the Long Ridge track, between the valley of the South Eastern Freeway and Waterfall Gully provides spectacular views of Adelaide. Mount Osmond also contains a small Bed and Breakfast, located on Mount Osmond Road.


          


          Politics
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          Mount Osmond could be categorised as a fairly socially conservative and economically liberal suburb. Many of its residents, being high-income earners, have benefited from the Coalition government's economic policies. The residents are primarily of British descent and show higher-than-average religious devotion. This fits in well with the demographic of a stereotypical Liberal Party voter. Consequently the Liberal Party polls very well in the area with over two-thirds of the vote in the last two elections. Progressive parties, such as the Labor Party and the Democrats (and more recently, the Greens) receive the majority of the remaining votes.


          Mount Osmond is part of the state electoral district of Bragg, which has been held since 2002 by Liberal MP Vickie Chapman. In federal politics, the suburb is part of the division of Sturt, and has been represented by Christopher Pyne since 1993. The results shown are from the closest polling station to Mount Osmond  which is located outside of the suburb  at St Saviour's Church Hall on Pridmore Road in Glen Osmond.
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              Ash plume of Pinatubo during 1991 eruption
            


            
              	Elevation

              	1,486 meters (4,875ft) 1745 meters before 1991 eruption
            


            
              	Location

              	Zambales, Luzon, Philippines

              Tarlac, Luzon, Philippines

              Pampanga, Luzon, Philippines
            


            
              	Range

              	Zambales Mountains
            


            
              	Coordinates

              	Coordinates:
            


            
              	Type

              	Stratovolcano
            


            
              	Age of rock

              	1.1 million years
            


            
              	Last eruption

              	1993
            

          


          Mount Pinatubo is an active stratovolcano located on the island of Luzon in the Philippines, at the intersection of the borders of the provinces of Zambales, Tarlac, and Pampanga. Ancestral Pinatubo was a stratovolcano made of andesite and dacite. Before 1991, the mountain was inconspicuous and heavily eroded. It was covered in dense forest which supported a population of several thousand indigenous people, the Aeta, who had fled to the mountains from the lowlands when the Spanish conquered the Philippines in 1565.


          The volcano's eruption in June 1991 produced the second largest terrestrial eruption of the 20th century. The 1991 eruption had a Volcanic Explosivity Index (VEI) of 6, and came some 450-500 years after the volcano's last known eruptive activity (estimated as VEI 5, the level of the 1980 eruption of Mount St. Helens), and some 500-1000 years after previous VEI 6 eruptive activity. Successful predictions of the onset of the climactic eruption led to the evacuation of tens of thousands of people from the surrounding areas, saving many lives, but surrounding areas were severely damaged by pyroclastic flows, ash deposits, and later by lahars caused by rainwater remobilizing earlier volcanic deposits: thousands of houses and other buildings were destroyed.


          The effects of the eruption were felt worldwide. It ejected roughly 10 billion metric tons of magma, and 20 million tons of SO2, bringing vast quantities of minerals and metals to the surface environment. It injected large amounts of aerosols into the stratospheremore than any eruption since that of Krakatoa in 1883. Over the following months, the aerosols formed a global layer of sulfuric acid haze. Global temperatures dropped by about 0.5 C (0.9 F), and ozone depletion temporarily increased substantially.


          


          Overview of the Mount Pinatubo area
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          Pinatubo is part of a chain of volcanoes which lie along the western edge of the island of Luzon. They are subduction volcanoes, formed by the Philippine Plate sliding under the Eurasian Plate along the Manila Trench to the west. Mount Pinatubo lies on a destructive plate boundary.The word 'pinatubo' means 'to have made grow' in Tagalog and Sambal { }, which may suggest a knowledge of its previous eruption in about AD1500, although there is no oral tradition among local people of earlier large eruptions. Pinatubo might instead mean a fertile place where crops can be made to grow.


          Before the catastrophic eruption of 1991, Pinatubo was an inconspicuous volcano, unknown to most people in the surrounding areas. Its summit was 1,745m (5,725ft) above sea level, but only about 600m above nearby plains, and about 200m higher than surrounding peaks, which largely obscured it from view. Philippine President Ramon Magsaysay, a native of Zambales, named his C-47 presidential plane "Mt. Pinatubo". The plane crashed in 1957, killing the President and 24 others onboard.


          An indigenous people, the Aeta (also spelt Ayta), had lived on the slopes of the volcano and in surrounding areas for several centuries, having fled the lowlands to escape persecution by the Spanish. They were a hunter-gatherer people who were extremely successful in surviving in the dense jungles of the area. These people also grew some staple crops such as wheat, barley and rice.


          In total, about 30,000 people lived on the flanks of the volcano in barangays (villages) and other small settlements. The dense jungle covering most of the mountain and surrounding peaks supported the hunter-gathering Aeta, while on the surrounding flatter areas, the abundant rainfall (almost 4m annually) provided by the monsoon climate and the fertile volcanic soils provided excellent conditions for agriculture, and many people grew rice and other staple foods. About 500,000 people continue to live within 40km of the mountain, with population centres including the 150,000 in Angeles City, and 20,000 at Clark Freeport Zone.


          Several important river systems have their sources on Pinatubo, with the major rivers being the Bucao, Santo Tomas, Maloma, Tanguay and Kileng rivers. Before the eruption, these river systems were important ecosystems, but the eruption filled many valleys with deep pyroclastic deposits. Since 1991, the rivers have been clogged with sediment, and the valleys have seen frequent lahars. Studies show that the river systems will take many years yet to recover from the 1991 eruption.


          


          Geological history


          Although there seems to be no local knowledge of the previous large eruptions in the Pinatubo area, several Aeta residents reported in 1991 that their elders recalled small explosions in the past. Pinatubo was a known geothermal area before the 1991 eruption, and small steam explosions are quite common in such areas. It was only after volcanic activity began in 1991 that geologists studied the eruptive history of the region in any detail. Eruptions at the site can be divided into two major eras.


          


          Ancestral Pinatubo
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          Much of the rugged land surrounding the present volcano consists of remnants of 'ancestral' Pinatubo. This volcano was located roughly in the same place as the present mountain, and activity seems to have begun about 1.1million years ago. Ancestral Pinatubo may have reached a height of up to 2,300m (7,550 ft) above sea level, based on profile fitting to the remaining lower slopes.


          Several mountains near modern Pinatubo are old satellite vents of ancestral Pinatubo, formed from volcanic plugs and lava domes. Some nearby peaks are also remnants of ancestral Pinatubo, formed from erosion-resistant parts of the old mountain slopes left behind when the less resistant parts were eroded away by weathering.


          The eruptive activity of ancestral Pinatubo was much less explosive than modern Pinatubo, and probably ended about 45,000years ago. After a long period of dormancy, modern Pinatubo was born in eruptions beginning about 35,000years ago.


          


          Modern Pinatubo


          The birth of modern Pinatubo occurred in the most explosive eruption in its history, which deposited pyroclastic flow material up to 100meters thick on all sides of the mountain. The total volume of material erupted may have been up to 25cubic kilometers (6mile), and the removal of this amount of material from the underlying magma chamber led to the formation of a large caldera.


          Later large eruptions occurred 17,000, 9000, 60005000 and 39002300 years ago. Each of these eruptions seems to have been very large, ejecting more than 10km of material and covering large parts of the surrounding areas with pyroclastic flow deposits. Scientists estimate that the most recent eruption before 1991 happened about 500years ago, and after that, the volcano lay dormant. Its slopes became completely covered in dense rainforest, and eroded into gullies and ravines.


          [bookmark: 1991_awakening]


          1991 awakening


          
            [image: One of the early explosive eruptions at Pinatubo after the April 1991 onset of ash eruptions]

            
              One of the early explosive eruptions at Pinatubo after the April 1991 onset of ash eruptions
            

          


          On July 16, 1990, an earthquake of magnitude 7.8 (comparable in size to the 1906 San Francisco earthquake and the 2008 Sichuan earthquake) struck central Luzon. Its epicenter was at Cabanatuan City, about 100km northeast of Pinatubo, leading some volcanologists to speculate that it might ultimately have triggered the 1991 eruption, although this is impossible to prove conclusively. Two weeks after the earthquake, local residents reported steam coming from the volcano, but scientists visiting the mountain found that small landslides rather than any eruptive activity were responsible.


          On March 15, 1991, a succession of earthquakes was felt by villagers on the north-western side of the volcano. Further earthquakes of increasing intensity were felt over the next two weeks, and it became clear some kind of volcanic activity was imminent. On April 2, the volcano awoke, with phreatic eruptions occurring near the summit along a 1.5km long fissure. Over the next few weeks, small eruptions continued, dusting the surrounding areas with ash. Seismographs recorded hundreds of small earthquakes every day.


          Scientists immediately installed monitoring equipment and analyzed the volcano for clues as to its previous eruptive history. Radiocarbon dating of charcoal found in old volcanic deposits revealed the three major explosive eruptions in recent millennia, about 5500, 3500 and 500 years ago. Geological mapping showed that much of the surrounding plains were formed by lahar deposits from previous eruptions.


          Volcanic activity increased throughout April and May. Measurements of sulfur dioxide emission showed a rapid increase from 500 tons per day by May 13 to 5,000tons/day by May 28. This implied that there was a rising column of fresh magma beneath the volcano. After May 28, the amount of SO2 being emitted decreased substantially, raising fears that the degassing of the magma had been blocked somehow, leading to a pressure build-up in the magma chamber and a high likelihood of explosive eruptions.


          The first magmatic eruptions occurred on June 3, and the first large explosion on June 7 generated an ash column 7km (4.5 miles) high. The Philippine Institute of Volcanology and Seismology (PHIVOLCS) led by Raymundo Punongbayan issued a warning indicating the possibility of a major eruption within two weeks.


          


          Evacuation
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          Given all the signs that a very large eruption was imminent, PHIVOLCS worked in cooperation with the US Geological Survey to convince people in the local area of the severity of the threat. A false warning might have led to cynicism about any later warnings but delaying a warning until an eruption began might lead to thousands of deaths, so the volcanologists were under some pressure to deliver a timely and accurate assessment of the volcanic risk.


          Three successive evacuation zones were defined, the innermost containing everything within 10km of the volcano's summit, the second extending from 10 to 20km from the summit, and the third extending from 20 to 40km from the summit ( Clark Air Base and Angeles City were in this zone). The 10km and 1020km zones had a total population of about 40,000, while some 331,000 people lived in the 2040km zone. Five stages of volcanic alert were defined, from level1 (low level seismic disturbances) up to level5 (major eruption in progress). Daily alerts were issued stating the alert level and associated danger area, and the information was announced in major national and local newspapers, radio and television stations, nongovernmental organizations (NGOs), and directly to the endangered inhabitants.


          Many of the Aeta who lived on the slopes of the volcano left their villages of their own volition when the first explosions began in April, gathering in a village about 12km from the summit. They moved to increasingly distant villages as the eruptions escalated, with some Aeta moving up to nine times in the two months preceding the cataclysmic eruption.


          The first formal evacuations were ordered from the 10km zone on 7 April. Evacuation of the 1020km zone was ordered when a level 4 alert was issued on 7 June. A level 5 alert triggered evacuation of the 2040km zone on 14 June, and in all some 60,000 people had left the area within 30km of the volcano before 15 June. Most people temporarily relocated to Manila and Quezon City, with some 30,000 using the Amoranto Sports Stadium in Quezon City as an evacuee camp.


          


          Eruptions build to a climax


          
            [image: Explosive eruption, early June 1991]

            
              Explosive eruption, early June 1991
            

          


          In early June, tiltmeter measurements had shown that the volcano was inflating, evidently due to growing amounts of magma filling the reservoir beneath the summit. At the same time, seismic activity, previously concentrated at a depth of a few kilometers below a point about 5km northwest of the summit, shifted to shallow depths just below the summit. On June 7, the first magmatic eruptions took place with the formation of a lava dome at the summit of the volcano. The dome grew substantially over the next five days, reaching a maximum diameter of about 200m and a height of 40m.


          A small explosion at 03:41 on June 12 marked the beginning of a new, more violent phase of the eruption. A few hours later, large explosions lasting about half an hour generated an eruption column which quickly reached heights of over 19km, and which generated pyroclastic flows extending up to 4km from the summit in some river valleys. Fourteen hours later, a 15 minute eruption hurled ash to heights of 24km. Friction in the uprushing ash column generated abundant lightning.


          A third large eruption began at 08:41 on June 13, after an intense swarm of small earthquakes over the previous two hours. It lasted about five minutes, and the eruption column once again reached 24km. After three hours of quiet, seismic activity began, growing more and more intense over the next 24hours, until a three-minute eruption generated a 21km-high eruption column at 13:09 on June 14.


          Tephra fall from these four large eruptions was extensive to the southwest of the volcano. Two hours after the last of these four explosions, a series of eruptions began which lasted for the next 24hours, and which saw the production of much larger pyroclastic flows and surges which travelled several kilometres down river valleys on the flanks of the volcano.


          Dacite was the igneous rock making up the tephra in these eruptions and in the following climactic event. The most abundant phenocryst minerals were hornblende and plagioclase, but an unusual phenocryst mineral was also presentthe calcium sulfate, anhydrite. The dacite magma was more oxidized than most magmas, and sulfur-rich nature of the eruption probably was causally related to the redox state.


          


          The climactic eruption
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          June 15 saw the onset of the climactic eruption. Large tremors starting at 13:42 saturated all the seismographs at Clark Air Base, and by 14:30 all had been rendered inoperative, mostly by pyroclastic density currents. Intense atmospheric pressure variation was also recorded.


          On the same day, Typhoon Yunya struck the island, passing about 75km (50 miles) north of the volcano. The typhoon rains made direct visual observations of the eruption impossible, but measurements showed that ash was ejected to heights of 34km by the most violent phase of the eruption, which lasted about three hours. Pyroclastic flows poured from the summit, reaching as far as 16km away from it. Typhoon rains mixed with the ash deposits caused massive lahars.


          The ash cloud from the volcano covered an area of some 125,000km (50,000mi), bringing total darkness to much of central Luzon. Almost all of the island received some ashfall, which formed a heavy, rain-saturated snow-like blanket. Tephra fell over most of the South China Sea and ashfall was recorded as far away as Vietnam, Cambodia and Malaysia.


          By about 22:30, nine hours after the onset of the climactic phase, atmospheric pressure waves had decreased to the pre-eruption levels. No seismic records were available at this time, but volcanologists believe 22:30 marked the end of the climactic eruption.


          Vast quantities of minerals and metals were brought to the surface. Overall, introduced to the surface environment, was an estimated 800,000 tons of zinc, 600,000 tons of copper, 550,000 tons of chromium, 300,000 tons of nickel, 100,000 tons of lead, 10,000 tons of arsenic, 1000 tons of cadmium, & 800 tons of mercury.


          


          Aftermath
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          In all, the eruption ejected about ten cubic kilometres (2.5 mile) of material, making it the largest eruption since that of Novarupta in 1912 and some ten times larger than the 1980 eruption of Mount St. Helens. Ejected material such as tephra fallout and pyroclastic flow deposits are much less dense than magma, and the volume of ejected material was equivalent to about four cubic kilometres (1 mile) of unerupted material. This colossal eruption had a Volcanic Explosivity Index of 6. The former summit of the volcano was replaced by a caldera 2.5km wide. The highest point on the caldera rim now stood 1,485m above sea level, some 260m lower than the pre-eruption summit.


          About 300 people were killed by the eruption, mostly by roofs collapsing under the weight of accumulated wet ash, a hazard that was greatly exacerbated by the simultaneous arrival of Typhoon Yunya. The evacuation in the days preceding the eruption certainly saved tens of thousands of lives, and has been hailed as a great success for volcanology and eruption prediction.
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          However, since the eruption, each rainy season has brought further lahars, which have caused the displacement of thousands of people. Hundreds have died from poor sanitation in relocation camps. Agriculture in the region also suffered badly from the effects of the eruption, with hundreds of square kilometres of formerly arable land being rendered infertile, destroying the livelihoods of thousands of farmers.


          The United States maintained two large military bases in the region; U.S. Naval Base Subic Bay was 75km (50mi.) to the southwest, while Clark Air Base was less than 25km (16mi.) to the east of the volcano's summit. Both were abandoned after being severely damaged by the eruption.


          Although the 1991 eruption was one of the largest and most violent of the 20th century, it was weaker than any of the historical eruptions uncovered by geologists. There is some evidence that eruptions at Pinatubo are getting weaker over time, but this is by no means conclusively established.


          


          Local economic and social effects
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          The eruption of Pinatubo severely hampered the economic development of the surrounding areas. Extensive damage to buildings and infrastructure cost billions of pesos to repair, and further costs were incurred in constructing dikes and dams to control the post-eruption lahars.


          In total, 364 communities and 2.1 million people were affected by the eruption, with livelihoods and houses being damaged or destroyed. More than 8,000 houses were completely destroyed, and a further 73,000 were damaged. In addition to the severe damage sustained by these communities, roads and communications were damaged or destroyed by pyroclastic flows and lahars throughout the areas surrounding the volcanoes. The estimated cost of repairing the damage to infrastructure was 3.8billion pesos.


          Many reforestation projects were destroyed in the eruption, with a total area of 150square kilometres (37,000 acres) valued at 125million pesos destroyed. Agriculture was heavily disrupted, with 800square kilometres (200,000acres) of rice-growing farmland destroyed, and almost 800,000head of livestock and poultry killed. The cost to agriculture of eruption effects was estimated to be 1.5billion pesos.


          Damage to healthcare facilities, and the spread of illnesses in relocation facilities, led to soaring death rates in the months following the eruption. Education for thousands of children was seriously disrupted by the destruction of schools in the eruption. The gross regional domestic product of the Pinatubo area accounted for about 10% of the total Philippine gross domestic product. The GRDP had been growing at 5% annually before the eruption, but fell by more than 3% from 1990 to 1991.


          


          Global environmental effects


          
            [image: Space Shuttle (Mission STS-43) photograph of the Earth over South America taken on August 8, 1991, showing double layer of Pinatubo aerosol cloud (dark streaks) above high cumulonimbus tops]

            
              Space Shuttle (Mission STS-43) photograph of the Earth over South America taken on August 8, 1991, showing double layer of Pinatubo aerosol cloud (dark streaks) above high cumulonimbus tops
            

          


          The powerful eruption of such an enormous volume of lava and ash injected significant quantities of aerosols and dust into the stratosphere. Sulfur dioxide oxidised in the atmosphere to produce a haze of sulfuric acid droplets, which gradually spread throughout the stratosphere over the year following the eruption. The injection of aerosols into the stratosphere is thought to have been the largest since the eruption of Krakatoa in 1883, with a total mass of SO2 of about 17million tons being injectedthe largest volume ever recorded by modern instruments (see chart and figure).


          This very large stratospheric injection resulted in a reduction in the normal amount of sunlight reaching the earth's surface by roughly 10% (see figure). This led to a decrease in northern hemisphere average temperatures of 0.50.6 C (0.91.1F), and a global fall of about 0.4C (0.7F). At the same time, the temperature in the stratosphere rose to several degrees higher than normal, due to absorption of radiation by the aerosols. The stratospheric cloud from the eruption persisted in the atmosphere for three years after the eruption.
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              Satellite measurements of ash and aerosol emissions from Mount Pinatubo.
            

          


          The eruption had a significant effect on ozone levels in the atmosphere, causing a large increase in the destruction rate of ozone. Ozone levels at mid-latitudes reached their lowest recorded levels, while in the southern hemisphere winter of 1992, the ozone hole over Antarctica reached its largest ever size until then, with the fastest recorded ozone depletion rates. The eruption of Mount Hudson in Chile in August 1991 also contributed to southern hemisphere ozone destruction, with measurements showing a sharp decrease in ozone levels at the tropopause when the aerosol clouds from Pinatubo and Hudson arrived.


          Another noticeable effect of the dust in the atmosphere was the appearance of lunar eclipses. Normally even at mid-eclipse, the moon is still visible although much dimmed, but in the year following the Pinatubo eruption, the moon was hardly visible at all during eclipses, due to much greater absorption of sunlight by dust in the atmosphere.


          


          The area since 1991
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              Thick ash deposits from Pinatubo are evident in this 1992 photo from the Space Shuttle Atlantis
            

          


          Following the climactic eruption of June 15, 1991, activity at the volcano continued at a much lower level, with continuous ash eruptions lasting until August 1991 and episodic eruptions continuing for another month. Activity then remained low until July 1992, when a new lava dome began to grow in the caldera.


          This dome appeared to be composed of fresh lava from the deep magma reservoir beneath the volcano, rather than material 'left over' in a shallow reservoir from the 1991 eruption. Thus, volcanologists suspected that further violent eruptions could be possible, and some areas were once again evacuated. However, the eruption did not become violent, perhaps due to outgassing from the deep reservoir reducing the explosivity of the lava reaching the surface. Since 1992, the volcano has been dormant.


          The Aeta people were the hardest hit by the eruption. The total destruction of many villages by pyroclasts and lahar deposits meant that many Aeta were unable to return to their former way of life. After the areas surrounding the volcano were declared safe to return to, those whose villages had not been destroyed moved back, but most people moved instead to government-organized resettlement areas. Conditions on these were poor, with each family receiving only small plots of land, which were not ideal for growing crops. Many Aeta found casual labor working for lowland farmers, and overall Aeta society became much more fragmented, and reliant on and integrated with lowland culture.


          After eruptions ended, a crater lake formed in the 1991 caldera, with the 1992 lava dome forming an island. At first, the lake was small, hot and highly acidic, with a minimum pH of 2 and a temperature of about 40C. Abundant rainfall cooled and diluted the lake, lowering the temperature to 26C and raising the pH to 5.5 by 2003.


          The lake increased in depth by about 1metre per month on average, until September 2001, when fears that the walls of the crater might be unstable prompted the Philippine government to order a controlled draining of the lake. 9,000 people were once again evacuated from surrounding areas in case a large flood was accidentally triggered. Workers cut a 5m notch in the crater rim, and successfully drained about a quarter of the lake's volume.


          


          Ecotourism


          As of 2007, Mt. Pinatubo is a popular tourist destination in Central Luzon. Tour operators offer a whole-day package which includes a 4x4 jeep ride that starts off at Capas, Tarlac, taking tourists across the barren plains. A 2-3 hour trek then commences on a trail that leads to the crater lake. There, facilities include a viewdeck, cottages, and kayaks. Swimming in the lake is allowed although it is restricted to the proximal banks.


          


          Related images
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              Mount Rainier as viewed from the northeast.
            


            
              	Elevation

              	14,411ft (4,392m)
            


            
              	Location

              	Washington State, USA
            


            
              	Range

              	Cascade Range
            


            
              	Prominence

              	13,210ft (4,026m) Ranked 21st
            


            
              	Coordinates

              	
            


            
              	Topo map

              	USGS Mount Rainier West
            


            
              	Type

              	Stratovolcano
            


            
              	Volcanic arc/ belt

              	Cascade Volcanic Arc
            


            
              	Age of rock

              	500,000 years
            


            
              	Last eruption

              	1854
            


            
              	First ascent

              	1870 by Hazard Stevens and P. B. Van Trump
            


            
              	Easiest route

              	rock/ice climb via Disappointment Cleaver
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          Mount Rainier is an active stratovolcano (also known as a composite volcano) in Pierce County, Washington, located 54miles (87km) southeast of Seattle, Washington, in the United States. It is the highest peak in the Cascade Range and Cascade Volcanic Arc at 14,411feet (4,392m). The mountain and the surrounding area are protected within Mount Rainier National Park. With 26 major glaciers, Mount Rainier is the most heavily glaciated peak in the lower 48 states with 35square miles (91km) of permanent snowfields and glaciers. The summit is topped by two volcanic craters, each over 1,000feet (300m) in diameter with the larger east crater overlapping the west crater. Geothermal heat from the volcano keeps areas of both crater rims free of snow and ice, and has formed an extensive network of glacier caves within the ice-filled craters. A small crater lake, the highest in North America, occupies the lowest portion of the west crater below more than 160feet (50m) of ice and is accessible only via the caves.


          Mount Rainier was originally known as Talol, or Tahoma, from the Lushootseed word təqʷʔbəʔ ("mother of waters") spoken by the Puyallup. It has a topographic prominence of 13,210feet (4,026m), greater than that of K2. It is a prominent feature of the southern landscape in most of the Seattle metropolitan area. On clear days, it can also be seen from as far away as Portland, Oregon, and Victoria, British Columbia. Because of its scenic dominance, Seattle- Tacoma-area residents often refer to it simply as "the Mountain."


          The Carbon, Puyallup, Mowich, Nisqually, and Cowlitz Rivers begin at eponymous glaciers of Mount Rainier. The sources of the White River are Winthrop, Emmons, and Fryingpan Glaciers. The White, Carbon, and Mowich join the Puyallup River, which discharges into Commencement Bay at Tacoma; the Nisqually empties into Puget Sound east of Lacey; and the Cowlitz joins the Columbia River between Kelso and Longview.


          


          Geological history


          Mount Rainier's earliest lavas are over 840,000 years old and are part of the Lily Formation (2.9 million to 840,000 years ago). The early lavas formed a "proto-Rainier" or an ancestral cone prior to the present-day cone. The present cone is over 500,000 years old. The volcano is highly eroded, with glaciers on its slopes, and appears to be made mostly of andesite. Rainier likely once stood even higher than today at about 16,000feet (4,900m) before a major debris avalanche and the resulting Osceola Mudflow 5,000 years ago.
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              Hazard map
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              One of many emergency evacuation route signs in case of volcanic eruption or lahar around Mt. Rainier.
            

          


          In the past, Rainier has had large debris avalanches, and has also produced enormous lahars (volcanic mudflows) due to the large amount of glacial ice present. Its lahars have reached all the way to the Puget Sound. Around 5,000 years ago, a large chunk of the volcano slid away and that debris avalanche helped to produce the massive Osceola Mudflow, which went all the way to the site of present-day Tacoma and south Seattle. This massive avalanche of rock and ice took out the top 1,600feet (500m) of Rainier, bringing its height down to around 14,100feet (4,300m). About 530 to 550 years ago, the Electron Mudflow occurred, although this was not as large-scale as the Osceola Mudflow.


          After the major collapse 5,000 years ago, subsequent eruptions of lava and tephra built up the modern summit cone until about as recently as 1,000 years ago. As many as 11 Holocene tephra layers have been found.


          The most recent recorded volcanic eruption was between 1820 and 1854, but many eyewitnesses reported eruptive activity in 1858, 1870, 1879, 1882 and 1894 as well. As of 2008, there is no imminent risk of eruption, but geologists expect that the volcano will erupt again.


          Lahars from Rainier pose the most risk to life and property, as many communities lie atop older lahar deposits. Not only is there much ice atop the volcano, the volcano is also slowly being weakened by hydrothermal activity. According to Geoff Clayton, a geologist with RH2, a repeat of the Osceola mudflow would destroy Enumclaw, Kent, Auburn, and most or all of Renton. Such a mudflow might also reach down the Duwamish estuary and destroy parts of downtown Seattle, and cause tsunamis in Puget Sound and Lake Washington. According to USGS, about 150,000 people live on top of old lahar deposits of Rainier. Rainier is also capable of producing pyroclastic flows as well as lava.


          


          Human history


          Mount Rainier was first known by the Native Americans as Talol, Tahoma, or Tacoma, from the Lushootseed word təqʷʔbəʔ ("mother of waters") spoken by the Puyallup. At the time of European contact, the river valleys and other areas near the mountain were inhabited by many Pacific Northwest tribes who hunted and gathered berries in the forests and mountain meadows. These included the Nisqually, Cowlitz, Yakama, Puyallup, and Muckleshoot.
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              Northwest side of Mount Rainier seen from Tacoma. Liberty Cap is the visible summit from this view, sitting atop the Mowich Face.
            

          


          Captain George Vancouver reached Puget Sound in 1792 and became the first European to see the mountain. He named it in honour of his friend, Rear Admiral Peter Rainier.


          In 1833, Dr. William Fraser Tolmie explored the area looking for medicinal plants. He was followed by other explorers seeking challenge. Hazard Stevens and P. B. Van Trump received a hero's welcome in the streets of Olympia after their successful summit climb in 1870. John Muir climbed Mount Rainier in 1888, and although he enjoyed the view, he conceded that it was best appreciated from below. Muir was one of many who advocated protecting the mountain. In 1893, the area was set aside as part of the Pacific Forest Reserve in order to protect its physical/economic resources: timber and watersheds.
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              1907 Rainier Beer advertisement
            

          


          Citing the need to also protect scenery and provide for public enjoyment, railroads and local businesses urged the creation of a national park in hopes of increased tourism. On March 2, 1899, President William McKinley established Mount Rainier National Park as America's fifth national park. Congress dedicated the new park "for the benefit and enjoyment of the people; and...for the preservation from injury or spoliation of all timber, mineral deposits, natural curiosities, or wonders within said park, and their retention in their natural condition."


          In 1998, the United States Geological Survey began putting together the Mount Rainier Volcano Lahar Warning System to assist in the emergency evacuation of the Puyallup River valley in the event of a catastrophic debris flow. It is now run by the Pierce County Department of Emergency Management. Tacoma, at the mouth of the Puyallup, is only 37miles (60km) west of Rainier, and moderately sized towns such as Puyallup and Orting are only 27miles (43km) and 20miles (32km) away, respectively.


          


          Naming controversy


          Although "Rainier" had been considered the official name of the mountain, Theodore Winthrop, in his posthumously published 1862 travel book The Canoe and the Saddle, claimed the indigenous name of the mountain was "Tacoma" and afterwards, both names were used interchangeably, although "Mt. Tacoma" was preferred in the city of Tacoma.


          In 1890, the United States Board on Geographic Names declared that the mountain would be known as "Rainier". Following this in 1897, the Pacific Forest Reserve became the Mount Rainier Forest Reserve, and the national park was established three years later. Despite this, there was still a movement to change the mountain's name to "Tacoma" and Congress was still considering a resolution to change the name as late as 1924.


          After Rainier Brewing Company resumed producing "Rainier Beer" after the end of Prohibition and its advertisements became ubiquitous in the Seattle-Tacoma area, a rumor began circulating that the brewery's owner, Emil Sick, had bribed a Washington state committee with free beer to promote the name "Rainier". This, however, is an urban legend and can still be heard today among Tacoma residents who preferred the alternate name. Sick did, however, purchase the local baseball team and named them the Seattle Rainiers for this purpose.


          


          Subsidiary peaks
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              The three summits of Mount Rainier: Liberty Cap, Columbia Crest, and Point Success
            

          


          The broad top of Mount Rainier contains three named summits. The highest is called Columbia Crest. The second highest summit is Point Success, 14,158feet (4,315m), at the southern edge of the summit plateau, atop the ridge known as Success Cleaver. It has a topographic prominence of about 138feet (42m), so it is not considered a separate peak. The lowest of the three summits is Liberty Cap, 14,112feet (4,301m), at the northwestern edge, which overlooks Liberty Ridge, the Sunset Amphitheater, and the dramatic Willis Wall. Liberty Cap has a prominence of 492feet (150m), and so would qualify as a separate peak under most strictly prominence-based rules. A prominence cutoff of 400feet (122m) is commonly used in Washington state. However it is not usually considered a separate peak, due to the massive size of Mount Rainier, relative to which a 492 foot (150 m) drop is not very large.


          High on the eastern flank of Mount Rainier is a peak known as Little Tahoma, 11,138feet (3,395m), an eroded remnant of the earlier, much higher, Mount Rainier. It has a prominence of 858feet (262m), and it is almost never climbed in direct conjunction with Columbia Crest, so it is usually considered a separate peak. If considered separately from Mt. Rainier, Little Tahoma would be the third highest Mountain peak in Washington.


          


          Climbing and recreation
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              Mountaineers descending from the summit avoid crevasses above Emmons Flats Camp.
            

          


          Mountain climbing on Mount Rainier is very difficult; it involves climbing on the largest glaciers in the U.S. south of Alaska. Most climbers require two to three days to reach the summit. Climbing teams require experience in glacier travel, self-rescue, and wilderness travel. About 8,000 to 13,000 people attempt the climb each year, about 90% via routes from Camp Muir on the southeast flank. Most of the rest ascend Emmons Glacier via Camp Schurman on the northeast. About half of the attempts are successful, with weather and conditioning being the most common reasons for failure. About three mountaineering deaths each year occur due to rock and ice fall, avalanche, falls, and hypothermia associated with severe weather.


          Hiking, photography, and camping are popular in the park. Hiking trails, including the Wonderland Trail, a 93 mile circumnavigation of the peak provide access to the backcountry. Mount Rainier is also popular for winter sports, including snowshoeing and cross-country skiing. In summer, visitors pass through vast meadows of wildflowers, on trails emanating from historic Paradise Inn.


          


          Washington state quarter


          The Washington state quarter, which was released on April 11, 2007, features Mount Rainier and a salmon.
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              	Mount Rushmore National Memorial
            


            
              	IUCN Category V (Protected Landscape/Seascape)
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                  (left to right) Sculptures of George Washington, Thomas Jefferson, Theodore Roosevelt, and Abraham Lincoln represent the first 150 years of the history of the United States.
                

              
            


            
              	Location

              	Pennington County, South Dakota, USA
            


            
              	Nearest city

              	Keystone, South Dakota
            


            
              	Coordinates

              	
            


            
              	Area

              	1,278.45acres (5.17km)
            


            
              	Established

              	March 3, 1925
            


            
              	Visitors

              	2,757,971 (in2006)
            


            
              	Governing body

              	National Park Service
            

          


          Mount Rushmore National Memorial, near Keystone, South Dakota, is a monumental granite sculpture by Gutzon Borglum, located within the United States Presidential Memorial that represents the first 150 years of the history of the United States of America with 60-foot (18m) sculptures of the heads of former United States presidents (left to right): George Washington (17321799), Thomas Jefferson (17431826), Theodore Roosevelt (18581919), and Abraham Lincoln (18091865). The entire memorial covers 1,278.45acres (5.17km) and is 5,725feet (1,745m) above sea level. It is managed by the National Park Service, a bureau of the United States Department of the Interior. The memorial attracts approximately two million people annually.


          


          History
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              The carving of Mount Rushmore involved the use of dynamite, followed by the process of "honeycombing". About two million tons of rock were blasted off the mountainside.
            

          


          Originally known to the Lakota Sioux as Six Grandfathers, the mountain was renamed after Charles E. Rushmore, a prominent New York lawyer, during an expedition in 1885. At first, the project of carving Rushmore was undertaken to increase tourism in the Black Hills region of South Dakota. After long negotiations involving a Congressional delegation and President Calvin Coolidge, the project received Congressional approval. The carving started in 1927, and ended in 1941 with some injuries and no fatalities.


          As Six Grandfathers, the mountain was part of the route that Lakota leader Black Elk took in a spiritual journey that culminated at Harney Peak. Following a series of military campaigns from 1876 to 1877, the United States asserted control over the area, a claim that is still disputed based on the 1868 Treaty of Fort Laramie (see Controversy below). Among white American settlers, the peak was known variously as Cougar Mountain, Sugarloaf Mountain, Slaughterhouse Mountain, and Keystone Cliffs. It was named Mount Rushmore during a prospecting expedition by Rushmore, David Swanzey (whose wife Carrie was the sister of author Laura Ingalls Wilder), and Bill Challis.


          Historian Doane Robinson conceived the idea for Mount Rushmore in 1923 to promote tourism in South Dakota. In 1924, Robinson persuaded sculptor Gutzon Borglum to travel to the Black Hills region to ensure that the carving could be accomplished. Borglum had been involved in sculpting the Confederate Memorial Carving, a massive bas-relief memorial to Confederate leaders on Stone Mountain in Georgia, but was in disagreement with the officials there. The original plan was to perform the carvings in granite pillars known as the Needles. However, Borglum realized that the eroded Needles were too thin to support sculpting. He chose Mount Rushmore, a grander location, partly because it faced southeast and enjoyed maximum exposure to the sun. Borglum said upon seeing Mount Rushmore, "America will march along that skyline." Congress authorized the Mount Rushmore National Memorial Commission on March 3, 1925. President Coolidge insisted that along with Washington, two Republicans and one Democrat be portrayed.


          Between October 4, 1927, and October 31, 1941, Gutzon Borglum and 400 workers sculpted the colossal 60-foot (18 m) carvings of U.S. presidents George Washington, Thomas Jefferson, Theodore Roosevelt, and Abraham Lincoln to represent the first 150 years of American history. These presidents were selected by Borglum because of their role in preserving the Republic and expanding its territory. The image of Thomas Jefferson was originally intended to appear in the area at Washington's right, but after the work there was begun, the rock was found to be unsuitable, so the work on the Jefferson figure was dynamited, and a new figure was sculpted to Washington's left.


          In 1933, the National Park Service took Mount Rushmore under its jurisdiction. Engineer Julian Spotts helped with the project by improving its infrastructure. For example, he had the tram upgraded so that it could reach the top of Mount Rushmore for the ease of workers. By July 4, 1934, Washington's face had been completed and was dedicated. The face of Thomas Jefferson was dedicated in 1936, and the face of Abraham Lincoln was dedicated on September 17, 1937. In 1937, a bill was introduced in Congress to add the head of civil-rights leader Susan B. Anthony, but a rider was passed on an appropriations bill requiring that federal funds be used to finish only those heads that had already been started at that time. In 1939, the face of Theodore Roosevelt was dedicated.
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              A model at the site depicting Mount Rushmore's intended final design. Insufficient funding forced the carving to end in October 1941.
            

          


          The Sculptor's Studioa display of unique plaster models and tools related to the sculptingwas built in 1939 under the direction of Borglum. Borglum died from an embolism in March 1941. His son, Lincoln Borglum, continued the project. Originally, it was planned that the figures would be carved from head to waist, but insufficient funding forced the carving to end. Borglum had also planned a massive panel in the shape of the Louisiana Purchase commemorating in eight-foot-tall gilded letters the Declaration of Independence, U.S. Constitution, Louisiana Purchase, and seven other territorial acquisitions from Alaska to Texas to the Panama Canal Zone.


          The entire project cost US$989,992.32. Notably for a project of such size, no workers died during the carving.


          On October 15, 1966, Mount Rushmore was listed on the National Register of Historic Places. An essay from Nebraska student William Andrew Burkett, selected as the winner for the college-age group in 1934, was placed on the Entablature on a bronze plate in 1973. In 1991, President George H. W. Bush officially dedicated Mount Rushmore.


          In a canyon behind the carved faces is a chamber, cut only 70feet (21m) into the rock, containing a vault with sixteen porcelain enamel panels. The panels include the text of the Declaration of Independence and the Constitution, biographies of the four presidents and Borglum, and the history of the U.S. The chamber was created as the entranceway to a planned "Hall of Records"; the vault was installed in 1998.


          Ten years of redevelopment work culminated with the completion of extensive visitor facilities and sidewalks in 1998, such as a Visitor Centre, Museum, and the Presidential Trail. Maintenance of the memorial annually requires mountain climbers to monitor and seal cracks. The memorial is not cleaned to remove lichens. It has been cleaned only once. On July 8, 2005, Krcher GmbH, a German manufacturer of cleaning machines, conducted a free cleanup operation; the washing used pressurized water at over 200F (93C).


          


          Controversy
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          Mount Rushmore is controversial among Native Americans because the United States seized the area from the Lakota tribe after the Black Hills War in 187677. The Treaty of Fort Laramie from 1868 had previously granted the Black Hills to the Lakota in perpetuity. The Lakota consider the hills sacred, although historians believe the Lakota also gained control of the hills by force, displacing the Cheyenne in 1776. Members of the American Indian Movement led an occupation of the monument in 1971, naming it "Mount Crazy Horse". Among the participants were young activists, grandparents, children and Lakota holy man John Fire Lame Deer, who planted a prayer staff atop the mountain. Lame Deer said the staff formed a symbolic shroud over the presidents' faces "which shall remain dirty until the treaties concerning the Black Hills are fulfilled."


          In 2004, the first Native American superintendent of the park was appointed. Gerard Baker has stated that he will open up more "avenues of interpretation", and that the four presidents are "only one avenue and only one focus."


          The Crazy Horse Memorial is being constructed elsewhere in the Black Hills to commemorate a famous Native American leader and as a response to Mount Rushmore. It is intended to be larger than Mount Rushmore and has the support of Lakota chiefs; the Crazy Horse Memorial Foundation has rejected offers of federal funds. However, this memorial is likewise the subject of controversy, even within the Native American community.


          


          Ecology


          
            [image: The Black Hills opposite Mount Rushmore]

            
              The Black Hills opposite Mount Rushmore
            

          


          The flora and fauna of Mount Rushmore are similar to those of the rest of the Black Hills region of South Dakota. Birds including the turkey vulture, bald eagle, hawk, and meadowlark fly around Mount Rushmore, occasionally making nesting spots in the ledges of the mountain. Smaller birds, including songbirds, nuthatches, and woodpeckers, inhabit the surrounding pine forests. Terrestrial mammals include the mouse, chipmunk, squirrel, skunk, porcupine, raccoon, beaver, badger, coyote, bighorn sheep, and bobcat. In addition, several species of frogs and snakes inhabit the region. The two brooks in the memorial, the Grizzly Bear and Starling Basin brooks, support fish such as the longnose dace and the brook trout. Some endemic animals are not indigenous to the area; the mountain goats are descended from goats which were a gift from Canada to Custer State Park in 1924 but later escaped.


          At lower elevations, coniferous trees, mainly the Ponderosa pine, surround most of the monument, providing shade from the sun. Other trees include the bur oak, the Black Hills spruce, and the cottonwood. Nine species of shrubs live near Mount Rushmore. There is also a wide variety of wildflowers, including especially the snapdragon, sunflower, and violet. Towards higher elevations, plant life becomes sparser. However, only approximately five percent of the plant species found in the Black Hills are indigenous to the region.


          Though the area receives about 18inches (460mm) of precipitation on average per year, alone it is not enough to support the abundant animal and plant life. Trees and other plants help to control surface runoff. Dikes, seeps, and springs help to dam up water that is flowing downhill, providing watering spots for animals. In addition, stones like sandstone and limestone help to hold groundwater, creating aquifers.


          Forest fires occur in the Ponderosa forests surrounding Mount Rushmore around every 27 years. This was determined from fire scars in tree core samples. These help to clean forest debris located on the ground. Large conflagrations are rare, but have occurred in the past.


          


          Geology
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          Mount Rushmore is largely composed of granite. The memorial is carved on the northwest margin of the Harney Peak granite batholith in the Black Hills of South Dakota, so the geologic formations of the heart of the Black Hills region are also evident at Mount Rushmore. The batholith magma intruded into the pre-existing mica schist rocks during the Precambrian period about 1.6 billion years ago. However, the uneven cooling of the molten rock caused the formation of both fine and coarse-grained minerals, including quartz, feldspar, muscovite, and biotite. Fractures in the granite were sealed by pegmatite dikes. The light-colored streaks in the presidents' foreheads are due to these dikes.


          The Black Hills granites were exposed to erosion during the late Precambrian, but were buried by sandstones and other sediments during the Cambrian Period. The area remained buried throughout the Paleozoic Era, but was exposed again to erosion during the tectonic uplift about 70 million years ago. The Black Hills area was uplifted as an elongated geologic dome which towered some 20,000feet (6,100m) above sea level, but erosion wore the area down to only 4,000feet (1,200m). The subsequent natural erosion of this mountain range allowed the carvings by stripping the granite of the overlying sediments and the softer adjacent schists. The contact between the granite and darker schist is viewable just below the sculpture of Washington.


          Borglum selected Mount Rushmore as the site for several reasons. The rock of the mountain is composed of smooth, fine-grained granite. The durable granite erodes only 1inch (25mm) every 10,000 years, indicating that it was sturdy enough to support sculpting. In addition, it was the tallest mountain in the region, looming to a height of 5,725feet (1,745m) above sea level. Because the mountain faces the southeast, the workers also had the advantage of sunlight for most of the day.


          


          Tourism
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          Tourism is South Dakota's second-largest industry, with Mount Rushmore being its number one tourist attraction. In 2004, over two million visitors traveled to the memorial. The site is also home to the final concerts of Rushmore Music Camp and attracts many visitors over the week of the Sturgis Motorcycle Rally.


          The Lincoln Borglum Museum is located in the memorial. It features two 125-seat theaters that show a 13-minute movie about Mount Rushmore. One of the best viewpoints is located at Grandview Terrace, above the Museum. The Presidential Trail, a walking trail and boardwalk, starts at Grandview Terrace and winds through the Ponderosa pine forests to the Sculptor's Studio, providing close-up views of the memorial. The Sculptor's studio was built by Gutzon Borglum, and features discussion about the construction of the monument as well as the tools used. The amphitheater also has a 30-minute program at dusk that describes the construction of the memorial. Following that, the mountain is illuminated for two hours.


          


          In popular culture
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              3,000 ft (1km) steam plume on May 19, 1982
            


            
              	Elevation

              	8,365feet (2,550m)
            


            
              	Location

              	Washington, USA
            


            
              	Range

              	Cascade Range
            


            
              	Prominence

              	4,605feet (1,404m)
            


            
              	Coordinates

              	Coordinates:
            


            
              	Topo map

              	USGS Mount St. Helens
            


            
              	Type

              	Active stratovolcano
            


            
              	Volcanic arc/ belt

              	Cascade Volcanic Arc
            


            
              	Age of rock

              	< 40,000 yrs
            


            
              	Last eruption

              	20042008 (ongoing)
            


            
              	First ascent

              	1853 by Thomas J. Dryer
            


            
              	Easiest route

              	Hike via south slope of volcano (closest area near eruption site)
            

          


          Mount St. Helens is an active stratovolcano located in Skamania County, Washington, in the Pacific Northwest region of the United States. It is 96 miles (154km) south of Seattle and 53 miles (85km) northeast of Portland, Oregon. Mount St. Helens takes its English name from the British diplomat Lord St Helens, a friend of explorer George Vancouver who made a survey of the area in the late 18th century. The volcano is located in the Cascade Range and is part of the Cascade Volcanic Arc, a segment of the Pacific Ring of Fire that includes over 160 active volcanoes. This volcano is well known for its ash explosions and pyroclastic flows.


          Mount St. Helens is most famous for its catastrophic eruption on May 18, 1980, which was the deadliest and most economically destructive volcanic event in the history of the United States. Fifty-seven people were killed; 250 homes, 47 bridges, 15 miles (24km) of railways, and 185 miles (300km) of highway were destroyed. The eruption caused a massive debris avalanche, reducing the elevation of the mountain's summit from 9,677feet (2,950m) to 8,365feet (2,550m) and replacing it with a mile-wide (1.5km-wide) horseshoe-shaped crater. The debris avalanche was up to 0.7 cubic miles (2.9 km) in volume. The Mount St. Helens National Volcanic Monument was created to preserve the volcano and allow for its aftermath to be scientifically studied.


          As with most other volcanoes in the Cascade Range, Mount St. Helens is a large eruptive cone consisting of lava rock interlayered with ash, pumice, and other deposits. The mountain includes layers of basalt and andesite through which several domes of dacite lava have erupted. The largest of the dacite domes formed the previous summit, and off its northern flank sat the smaller Goat Rocks dome. Both were destroyed in the 1980 eruption.
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          Geographic setting and description


          


          General
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          Mount St. Helens is 45 miles (72km) west of Mount Adams, in the western part of the Cascade Range. These "sister and brother" volcanic mountains are approximately 50 miles (80km) from Mount Rainier, the highest of Cascade volcanoes. Mount Hood, the nearest major volcanic peak in Oregon, is 60 miles (96km) southeast of Mount St. Helens.


          Mount St. Helens is geologically young compared to the other major Cascade volcanoes. It formed only within the past 40,000 years, and the pre-1980 summit cone began rising about 2,200 years ago. The volcano is considered the most active in the Cascades within the Holocene epoch (the last 10,000 or so years).
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          Prior to the 1980 eruption, Mount St. Helens was the fifth-highest peak in Washington. It stood out prominently from surrounding hills because of the symmetry and extensive snow and ice cover of the pre-1980 summit cone, earning it the nickname "Fuji-san of America" (" Mount Fuji of America"). The peak rose more than 5,000 feet (1,525 m) above its base, where the lower flanks merge with adjacent ridges. The mountain is six miles (9.6km) across at its base, which is at an altitude of 4,400 feet (1,340 m) on the northeastern side and 4,000 feet (1,220 m) elsewhere. At the pre-eruption tree line, the width of the cone was four miles (6.4km).


          Streams that originate on the volcano enter three main river systems: the Toutle River on the north and northwest, the Kalama River on the west, and the Lewis River on the south and east. The streams are fed by abundant rain and snow. The average annual rainfall is 140 inches (3.6 m), and the snowpack on the mountain's upper slopes can reach 16 feet (4.9 m). The Lewis River is impounded by three dams for hydroelectric power generation. The southern and eastern sides of the volcano drain into an upstream impoundment, the Swift Reservoir, which is directly south of the volcano's peak.
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          Although Mount St. Helens is in Skamania County, Washington, the best access routes to the mountain run through Cowlitz County to the west. State Route 504, locally known as the Spirit Lake Memorial Highway, connects with the heavily traveled Interstate 5 at Exit 49, 34 miles (55km) to the west of the mountain. That major north-south highway skirts the low-lying cities of Castle Rock, Longview and Kelso along the Cowlitz River, and passes through the Vancouver, Washington- Portland, Oregon metropolitan area less than 50 miles (80km) to the southwest. The community nearest the volcano is Cougar, Washington, in the Lewis River valley 11 miles (18km) south-southwest of the peak. Gifford Pinchot National Forest surrounds Mount St. Helens.


          


          Crater Glacier and other new rock glaciers


          During the winter of 19801981, a new glacier appeared. Now officially named Crater Glacier, it was formerly known as the Tulutson Glacier. Shadowed by the crater walls and fed by heavy snowfall and repeated snow avalanches, it grew rapidly (46 feet or 14 m/year in thickness). By 2004, it covered about 0.36 square mile (0.93 km), and was divided by the dome into a western and eastern lobe. Typically, by late summer, the glacier looks dark from rockfall from the crater walls and ash from eruptions. As of 2006, the ice had an average thickness of 328 feet (100 m) and a maximum of 656 feet (200 m), nearly as deep as the much older and larger Carbon Glacier of Mount Rainier. The ice is all post1980, making the glacier very young geologically. However, the volume of the new glacier is about the same as all the pre1980 glaciers combined.


          With the recent volcanic activity starting in 2004, the glacier lobes were pushed aside and upward by the growth of new volcanic domes. The surface of the glacier, once mostly uncrevassed, turned into a chaotic jumble of icefalls heavily criss-crossed with crevasses and seracs caused by movement of the crater floor. The new domes have almost separated the Crater Glacier into an eastern and western lobe. Despite the ongoing volcanic activity, the termini of the glacier have still advanced, with a slight advance on the western lobe and a more considerable advance on the more shaded eastern lobe. Due to the advance, two lobes of the glacier joined together in late-May 2008 and thus the glacier completely surrounds the lava domes. In addition, since 2004, new glaciers have formed on the crater wall above Crater Glacier feeding rock and ice onto its surface below; there are two rock glaciers to the north of the eastern lobe of Crater Glacier.


          


          Human history


          


          Importance to Native Americans


          Traces of ancient campsites have been found in the Gifford Pinchot National Forest, which surrounds the monument. Dating of these sites reveals that people have lived in this area for at least 6,500 years. Throughout human history, Mount St. Helens eruptions have had a dramatic effect on the lives of local inhabitants. Work by archaeologists has shown that a massive eruption 3,500 years ago buried native settlements with a thick layer of pumice. As a result, people abandoned the area for nearly 2,000 years. Later, members of the Cowlitz, Taidnapam, Klickitat, Upper Chinook, and Yakama tribes moved seasonally over the land, harvesting huckleberries and hunting salmon, elk, and deer.
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          Local legends


          American Indian lore contains numerous legends to explain the eruptions of Mount St. Helens and other Cascade volcanoes. The most famous of these is the Bridge of the Gods legend told by the Klickitats. In their tale, the chief of all the gods, Tyhee Saghalie and his two sons, Pahto (also called Klickitat) and Wy'east, traveled down the Columbia River from the Far North in search for a suitable area to settle.


          They came upon an area that is now called The Dalles and thought they had never seen a land so beautiful. The sons quarreled over the land, so to solve the dispute their father shot two arrows from his mighty bow  one to the north and the other to the south. Pahto followed the arrow to the north and settled there while Wy'east did the same for the arrow to the south. Saghalie then built Tanmahawis, the Bridge of the Gods, so his family could meet periodically.


          When the two sons of the Saghalie fell in love with a beautiful maiden named Loowit, she could not choose between them. The two young chiefs fought over her, burying villages and forests in the process. The area was devastated and the earth shook so violently that the huge bridge fell into the river, creating the cascades of the Columbia River Gorge.


          For punishment, Saghalie struck down each of the lovers and transformed them into great mountains where they fell. Wy'east, with his head lifted in pride, became the volcano known today as Mount Hood. Pahto, with his head bent toward his fallen love, was turned into Mount Adams. The fair Loowit became Mount St. Helens, known to the Klickitats as Louwala-Clough, which means "smoking or fire mountain" in their language (the Sahaptin called the mountain Loowit).


          


          Exploration by Europeans


          Royal Navy Commander George Vancouver and the officers of HMS Discovery made the Europeans' first recorded sighting of Mount St. Helens on May 19, 1792, while surveying the northern Pacific Ocean coast. Vancouver named the mountain for British diplomat Alleyne Fitzherbert, 1st Baron St Helens on October 20, 1792, as it came into view when the Discovery passed into the mouth of the Columbia River.


          Years later, explorers, traders, and missionaries heard reports of an erupting volcano in the area. Geologists and historians determined much later that the eruption took place in 1800, marking the beginning of the 57-year-long Goat Rocks Eruptive Period (see geology section). Alarmed by the "dry snow," the Nespelem tribe of northeastern Washington danced and prayed rather than collecting food and suffered during that winter from starvation.


          In late 1805 and early 1806, members of the Lewis and Clark Expedition spotted Mount St. Helens from the Columbia River but did not report either an ongoing eruption or recent evidence of one. They did however report the presence of quicksand and clogged channel conditions at the mouth of the Sandy River near Portland, suggesting an eruption by Mount Hood sometime in the previous decades.


          


          European settlement and use of the area
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          The area's first non-aboriginal inhabitants were European fur traders and trappers. Most of these men worked for the fur trading enterprise of the British-owned Hudson's Bay Company. In the early 1890s, Ole' Peterson set up housekeeping at Cougar Flats, on the Upper Lewis River. He was a true hermit  preferring to keep to himself, and enjoying the quiet solitude of nature.


          Also in the early 1890s, a 156-square mile (404km) mining district north of Spirit Lake was established. By 1911, over 400 mining claims had been filed. However, the minerals were never found in profitable quantities, and though much effort was spent in attempting to build a road or railroad into the district, by 1911, it was clear that there were no veins of precious minerals rich enough to offset the high transportation costs.
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          The first authenticated eyewitness report of a volcanic eruption was made in March 1835 by Dr. Meredith Gairdner, while working for the Hudson's Bay Company stationed at Fort Vancouver. He sent an account to the Edinburgh New Philosophical Journal, which published his letter in January 1836. James Dwight Dana of Yale University, while sailing with the United States Exploring Expedition, saw the quiescent peak from off the mouth of the Columbia River in 1841. Another member of the expedition later described "cellular basaltic lavas" at the mountain's base.


          In late fall or early winter of 1842, nearby settlers and missionaries witnessed the so-called "Great Eruption." This small-volume outburst created large ash clouds, and mild explosions followed for 15 years. The eruptions of this period were likely phreatic ( steam explosions). The Reverend Josiah Parrish in Champoeg, Oregon, witnessed Mount St. Helens in eruption on November 22, 1842. Ash from this eruption may have reached The Dalles, Oregon, 48 miles (80km) southeast of the volcano.


          
            [image: Mount St. Helens erupting at night. Painting by Paul Kane after his 1847 visit to the area.]

            
              Mount St. Helens erupting at night. Painting by Paul Kane after his 1847 visit to the area.
            

          


          In October 1843, future California governor Peter H. Burnett recounted a story of an aboriginal American man who badly burned his foot and leg in lava or hot ash while hunting for deer. The likely apocryphal story went that the injured man sought treatment at Fort Vancouver, but the contemporary fort commissary steward, Napolean McGilvery, disclaimed knowledge of the incident. British lieutenant Henry J. Warre sketched the eruption in 1845, and two years later Canadian painter Paul Kane created watercolors of the gently smoking mountain. Warre's work showed erupting material from a vent about a third of the way down from the summit on the mountain's west or northwest side (possibly at Goat Rocks), and one of Kane's field sketches shows smoke emanating from about the same location.


          On April 17, 1857, the Republican, a Steilacoom, Washington newspaper, reported that "Mount St. Helens, or some other mount to the southward, is seen ... to be in a state of eruption". The lack of a significant ash layer associated with this event indicates that it was a small eruption. This was the first reported volcanic activity since 1854.
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          Before the 1980 eruption, Spirit Lake offered year-round recreational activities. In the summer there was boating, swimming, and camping, while in the winter there was skiing.


          


          Human impact from the 1980 eruption
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          St. Helens catastrophically erupted on May 18, 1980. After many months of lead-up activity, including the growth of a huge bulge on the north part of the mountain, a moderate earthquake caused the entire north flank of the mountain to slide away in the largest landslide in recorded history. The newly-exposed hot and pressurized rock in the volcano responded by producing the largest historic volcanic eruption in the 48 contiguous U.S. states. (See the Geology section for more detail.)


          During the lead-up to the 1980 eruption of Mount St. Helens, 83-year-old Harry R. Truman, who had lived near the mountain for 54 years, became famous when he decided not to evacuate before the impending eruption, despite repeated pleas by local authorities. His body was never found after the eruption. Fifty-seven people were killed or never found. Had the eruption occurred one day later, when loggers would have been at work, rather than on a Sunday, the death toll would almost certainly have been much higher.
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          Among the victims of the 1980 eruption was 30-year-old volcanologist David A. Johnston, who was stationed on the nearby Coldwater Ridge. Moments before his position was hit by the hot ash cloud, Johnston uttered his famous last words: "Vancouver! Vancouver! This is it!" Johnston's body was never found.
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          U.S. President Jimmy Carter surveyed the damage and said "Someone said this area looked like a moonscape. But the moon looks more like a golf course compared to what's up there." A film crew, led by Seattle filmmaker Otto Seiber, was dropped by helicopter on St. Helens on May 23 to document the destruction. Their compasses, however, spun in circles and they quickly became lost. A second eruption occurred on May 25, but the crew survived and was rescued two days later by National Guard helicopter pilots. Their film, The Eruption of Mount St. Helens, later became a popular documentary. 


          Protection and later history
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          In 1982, President Ronald Reagan and the U.S. Congress established the Mount St. Helens National Volcanic Monument, a 110,000 acre (445 km) area around the mountain and within the Gifford Pinchot National Forest.


          Following the 1980 eruption, the area was left to gradually return to its natural state. In 1987, the National Forest Service reopened the mountain to climbing. It remained open until 2004 when renewed activity caused the closure of the area around the mountain (see Geology section for more detail).


          Most notable was the closure of the Monitor Ridge trail, which previously let up to 100 permitted hikers per day climb to the summit. However, on July 21, 2006, the mountain was again opened to climbers.



          


          Geologic history


          


          Ancestral stages of eruptive activity
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          The early eruptive stages of Mount St. Helens are known as the "Ape Canyon Stage" (around 4035,000 years ago), the "Cougar Stage" (ca. 2018,000 years ago), and the "Swift Creek Stage" (roughly 138,000 years ago). The modern period, since about 2500 BCE, is called the "Spirit Lake Stage." Collectively, the pre-Spirit Lake stages are known as the "ancestral stages." The ancestral and modern stages differ primarily in the composition of the erupted lavas; ancestral lavas consisted of a characteristic mixture of dacite and andesite, while modern lava is very diverse (ranging from olivine basalt to andesite and dacite).


          St. Helens started its growth in the Pleistocene 37,600 years ago, during the Ape Canyon stage, with dacite and andesite eruptions of hot pumice and ash. 36,000 years ago a large mudflow cascaded down the volcano; mudflows were significant forces in all of St. Helens' eruptive cycles. The Ape Canyon eruptive period ended around 35,000 years ago and was followed by 17,000 years of relative quiet. Parts of this ancestral cone were fragmented and transported by glaciers 14,000 to 18,000 years ago during the last glacial period of the current ice age.


          The second eruptive period, the Cougar Stage, started 20,000 years ago and lasted for 2,000 years. Pyroclastic flows of hot pumice and ash along with dome growth occurred during this period. Another 5,000 years of dormancy followed, only to be upset by the beginning of the Swift Creek eruptive period, typified by pyroclastic flows, dome growth and blanketing of the countryside with tephra. Swift Creek ended 8,000 years ago.


          


          Smith Creek and Pine Creek eruptive periods


          A dormancy of about 4,000 years was broken around 2500 BCE with the start of the Smith Creek eruptive period, when eruptions of large amounts of ash and yellowish-brown pumice covered thousands of square miles. An eruption in 1900 BCE was the largest known eruption from St. Helens during the Holocene epoch, judged by the volume of one of the tephra layers from that period. This eruptive period lasted until about 1600 BCE and left 18-in (46-cm) deep deposits of material 50 miles (80km) distant in what is now Mt. Rainier National Park. Trace deposits have been found as far northeast as Banff National Park in Alberta, and as far southeast as eastern Oregon. All told there may have been up to 2.5 cubic miles (10 km) of material ejected in this cycle. Some 400 years of dormancy followed.


          St. Helens came alive again around 1200 BCE  the Pine Creek eruptive period. This lasted until about 800 BCE and was characterized by smaller-volume eruptions. Numerous dense, nearly red hot pyroclastic flows sped down St. Helens' flanks and came to rest in nearby valleys. A large mudflow partly filled 40 miles (65km) of the Lewis River valley sometime between 1000 BCE and 500 BCE.


          


          Castle Creek and Sugar Bowl eruptive periods


          The next eruptive period, the Castle Creek period, began about 400 BCE, and is characterized by a change in composition of St. Helens' lava, with the addition of olivine and basalt. The pre-1980 summit cone started to form during the Castle Creek period. Significant lava flows in addition to the previously much more common fragmented and pulverized lavas and rocks ( tephra) distinguished this period. Large lava flows of andesite and basalt covered parts of the mountain, including one around the year 100 CE that traveled all the way into the Lewis and Kalama river valleys. Others, such as Cave Basalt (known for its system of lava tubes), flowed up to 9 miles (15km) from their vents. During the first century, mudflows moved 30 miles (50km) down the Toutle and Kalama river valleys and may have reached the Columbia River. Another 400 years of dormancy ensued.


          The Sugar Bowl eruptive period was short and markedly different from other periods in Mount St. Helens history. It produced the only unequivocal laterally directed blast known from Mount St. Helens before the 1980 eruptions. During Sugar Bowl time, the volcano first erupted quietly to produce a dome, then erupted violently at least twice producing a small volume of tephra, directed-blast deposits, pyroclastic flows, and lahars.


          


          Kalama and Goat Rocks eruptive periods
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          Roughly 700 years of dormancy were broken about 1480, when large amounts of pale gray dacite pumice and ash started to erupt, beginning the Kalama period. The eruption in 1480 was several times larger than the May 18, 1980 eruption. In 1482, another large eruption rivaling the 1980 eruption in volume is known to have occurred. Ash and pumice piled six miles (9.5km) northeast of the volcano to a thickness of three feet (1 m); 50 miles (80km) away, the ash was two inches (5 cm) deep. Large pyroclastic flows and mudflows subsequently rushed down St. Helens' west flanks and into the Kalama River drainage system.


          This 150-year period next saw the eruption of less silica-rich lava in the form of andesitic ash that formed at least eight alternating light- and dark-colored layers. Blocky andesite lava then flowed from St. Helens' summit crater down the volcano's southeast flank. Later, pyroclastic flows raced down over the andesite lava and into the Kalama River valley. It ended with the emplacement of a dacite dome several hundred feet (~100 m) high at the volcano's summit, which filled and overtopped an explosion crater already at the summit. Large parts of the dome's sides broke away and mantled parts of the volcano's cone with talus. Lateral explosions excavated a notch in the southeast crater wall. St. Helens reached its greatest height and achieved its highly symmetrical form by the time the Kalama eruptive cycle ended, about 1647. 150 years of quiet returned to the volcano.


          The 57-year eruptive period that started in 1800 was named after the Goat Rocks dome, and is the first time that both oral and written records exist. Like the Kalama period, the Goat Rocks period started with an explosion of dacite tephra, followed by an andesite lava flow, and culminated with the emplacement of a dacite dome. The 1800 eruption probably rivalled the 1980 eruption in size, although it did not result in massive destruction of the cone. The ash drifted northeast over central and eastern Washington, northern Idaho, and western Montana. There were at least a dozen reported small eruptions of ash from 1831 to 1857, including a fairly large one in 1842. The vent was apparently at or near Goat Rocks on the northeast flank. Goat Rocks dome was the site of the bulge in the 1980 eruption, and it was obliterated in the major eruption event on May 18, 1980 that destroyed the entire north face and top 1,300 feet (400 m) of the mountain.


          


          Modern eruptive period


          [bookmark: 1980_to_2001_activity]


          1980 to 2001 activity
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          On March 20, 1980, Mount St. Helens experienced a magnitude 4.2 earthquake. Steam venting started on March 27. By the end of April, the north side of the mountain started to bulge. With little warning, a second earthquake of magnitude 5.1 May 18 triggered a massive collapse of the north face of the mountain. It was the largest known debris avalanche in recorded history. The magma inside of St. Helens burst forth into a large-scale pyroclastic flow that flattened vegetation and buildings over 230 square miles (600 km). On the Volcanic Explosivity Index scale, the eruption was rated a five (a Plinian eruption).


          The collapse of the northern flank of St. Helens mixed with ice, snow, and water to create lahars (volcanic mudflows). The lahars flowed many miles down the Toutle and Cowlitz Rivers, destroying bridges and lumber camps. A total of 3.9 million cubic yards (3.0 million m) of material was transported 17 miles (27km) south into the Columbia River by the mudflows.


          For more than nine hours, a vigorous plume of ash erupted, eventually reaching 12 to 16 miles (20 to 27km) above sea level. The plume moved eastward at an average speed of 60 miles per hour (95km/h), with ash reaching Idaho by noon.


          By about 5:30 p.m. on May 18, the vertical ash column declined in stature, and less severe outbursts continued through the night and for the next several days. The St. Helens May 18 eruption released 24 megatons of thermal energy; it ejected more than 0.67 cubic miles (2.8 cubic km) of material. The removal of the north side of the mountain reduced St. Helens' height by about 1,300 feet (400 m) and left a crater one to two miles (1.6 to 3.2km) wide and 0.5 mile (800 m) deep, with its north end open in a huge breach. The eruption killed 57 people, nearly 7,000 big game animals ( deer, elk, and bear), and an estimated 12 million fish from a hatchery. It destroyed or extensively damaged over 200 homes, 185 miles (300km) of highway and 15miles (24km) of railways.
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          Between 1980 and 1986, activity continued at Mount St. Helens, with a new lava dome forming in the crater. Numerous small explosions and dome-building eruptions occurred. From December 7, 1989 to January 6, 1990, and from November 5, 1990 to February 14, 1991, the mountain erupted with sometimes huge clouds of ash.
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          2004 to present activity
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          Magma reached the surface of the volcano about October 11, 2004, resulting in the building of a new lava dome on the existing dome's south side. This new dome continued to grow throughout 2005 and into 2006. Several transient features were observed, such as the "whaleback," which comprised long shafts of solidified magma being extruded by the pressure of magma beneath. These features are fragile and break down soon after they are formed. On July 2, 2005, the tip of the whaleback broke off, causing a rockfall that sent ash and dust several hundred meters into the air.


          Mount St. Helens showed significant activity on March 8, 2005, when a 36,000-foot (11,000 m) plume of steam and ash emerged  visible from Seattle. This relatively minor eruption was a release of pressure consistent with ongoing dome building. The release was accompanied by a magnitude 2.5 earthquake.


          Another feature to emerge from the dome is called the "fin" or "slab." Approximately half the size of a football field, the large, cooled volcanic rock was being forced upward as quickly as 6 feet (2 m) per day. In mid-June 2006, the slab was crumbling in frequent rockfalls, although it was still being extruded. The height of the dome was 7,550 feet (2,301 m), still below the height reached in July 2005 when the whaleback collapsed.


          On October 22, 2006, at 3:13 p.m. PST, a magnitude 3.5 earthquake broke loose Spine 7. The collapse and avalanche of the lava dome sent an ash plume 2,000 feet (610 m) over the western rim of the crater; the ash plume then rapidly dissipated.
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          On December 19, 2006, a large white plume of condensing steam was observed, leading some media people to assume there had been a small eruption. However, the Cascades Volcano Observatory of the USGS does not mention any significant ash plume. The volcano has been in continuous eruption since October 2004, but this eruption has in large part consisted of a gradual extrusion of lava forming a dome in the crater.


          On January 16, 2008, steam began seeping from a fracture atop the lava dome. Associated seismic activity is the most noteworthy since 2004. Scientists have suspended activities in the crater and the mountain flanks, but the risk of a major eruption is deemed low. During the end of January, the eruption paused; no more lava was being extruded from the lava dome. On July 10, 2008 it was determined that the eruption had ended after more than six months of no volcanic activity.
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              Mt. Unzen, showing extensive pyroclastic flow and lahar deposits
            


            
              	Elevation

              	1,500 m (4,921 ft)
            


            
              	Location

              	Kyūshū, Japan
            


            
              	Coordinates

              	
            


            
              	Type

              	Complex stratovolcano
            


            
              	Age of rock

              	Oldest 500 Kyr
            


            
              	Last eruption

              	1996
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          Mount Unzen ( jp: 雲仙岳 Unzendake) is an active volcanic complex of several overlapping stratovolcanoes near the city of Shimabara, Nagasaki Prefecture, on the island of Kyūshū, Japans southernmost main island.


          In 1792, the collapse of one of its several lava domes triggered a tsunami that killed about 15,000 people in Japans worst-ever volcanic disaster. The volcano was most recently active from 1990 to 1995, and a large eruption in 1991 generated a pyroclastic flow that killed 44 people, including three volcanologists.


          Currently its highest peaks are Fugendake (普賢岳) at 1,359 meters and Heisei Shinzan (平成新山) at 1,486 meters. The latter emerged during the eruptions of the early, eponymous Heisei era (1989).


          


          Eruptive history


          


          To 1989


          Mount Unzen forms part of the Shimabara Peninsula, which has seen extensive volcanism over thousands of years. The oldest volcanic deposits in the region date from over 6 million years ago, and extensive eruptions occurred over the whole peninsula between 2.5 and 0.5 million years ago.


          The origins of the Unzen complex are traced to the formation of a graben through crustal faulting. This caused parts of the peninsula to subside by up to 1,000 m below sea level and may have caused eruptive activity to localize at one site inside the graben. Eruptions of dacitic lava began from a site slightly to the south of todays Mount Unzen and migrated north over time.


          The volcano grew rapidly during its first 200,000 years, forming a large cone. Later eruptions over the following 150,000 years filled in much of the graben. Initially, activity was dominated by blocky andesitic lava and ash flows, changing to dacitic pumice flows and airfall deposits from 500,000 to 400,000 years ago. The period from 400,000 to 300,000 years ago saw the emplacement of large areas of pyroclastic flow and lahar deposits; these form the major part of the volcanic fan surrounding the volcano. Beginning 300,000 to 150,000 years ago, thick phreatomagmatic deposits were laid down, suggesting the subsidence of the volcano into its graben was rapid during this period.


          Activity from 150,000 years ago to the present has occurred at a number of sites around the volcanic complex, building four main domes at different times: the Nodake (70-150,000 years old), Myokendake (25-40,000 years old), Fugendake (younger than 25,000 years old) and Mayuyama (4,000 years old) volcanic peaks. Fugendake has been the site of most eruptions during the past 20,000 years and lies about 6 km of the centre of Shimabara.


          Unzens deadliest eruption occurred in 1792, with a large dacitic lava flow coming from Fugendake. The east flank of the Mayuyama dome collapsed unexpectedly following a post-eruption earthquake, creating an avalanche and tsunami that injured an estimated 15,000 people. This remains Japans worst-ever volcanic disaster.


          In the 17th Century, the Japanese government used Fumie to reveal practicing Catholics and sympathizers. Fumie were pictures of the Virgin Mary and Christ. Government officials made everybody trample on these pictures. People reluctant to step on the pictures were identified as Catholics and then sent to Nagasaki. The policy of the Japanese government (Edo) was to turn them from their faith, Catholicism. However, if the Catholics refused to change their religion, they were tortured. But since many of them still refused to abandon their faith, they were killed by the government. Execution took place at Nagasaki's Mount Unzen, where many were dumped into the volcano


          [bookmark: 1990.E2.80.931995]


          19901995
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              Space radar image of Unzen
            

          


          After 1792, the volcano remained dormant until an earthquake swarm began about 20 km underneath and 10 km west of Fugendake in November 1989. Over the following year, earthquakes continued, their hypocentres gradually migrating towards the summit. The first phreatic eruptions began in November 1990, and after inflation of the summit area, fresh lava began to emerge on May 20, 1991.


          The threat of further, disastrous events prompted authorities to evacuate 12,000 local residents from their homes. On June 3, 1991, the volcano erupted violently, possibly as a result of depressurization of the magma column after a landslide in the crater. A pyroclastic flow reached 4.5 km from the crater and claimed the lives of 43 scientists and journalists, including volcanologists Katia and Maurice Krafft and Harry Glicken.


          Between 1991 and 1994 the volcano generated at least 10,000 small pyroclastic flows, destroying about 2,000 houses. From 1993 onward, the rate of lava effusion gradually decreased, and eruptions came to an end in 1995. Since then heavy rains have frequently remobilised pyroclastic material, generating lahars. Dikes have been constructed in several river valleys to channel lahar flows away from vulnerable areas, and warning systems and evacuation plans have been developed and deployed.


          Mount Unzen was designated a Decade Volcano in 1991 as part of the United Nations International Decade for Natural Disaster Reduction, due to its history of violent activity and location in a densely populated area.


          


          Unzen Scientific Drilling Project (USDP)
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              Devastation from Mt. Unzens 1991 eruption
            

          


          In 1999, an ambitious project began at Mount Unzen to drill deep inside the volcano and sample magma in the 19901995 eruption conduit. The project hoped to shed light on some fundamental questions in volcanology, such as why magma repeatedly travels in the same conduits despite the solidification of magma in them at the end of each eruption, and how it can lose enough gas on its ascent to erupt effusively rather than explosively.


          Drilling began with test bores to assess the viability of a deep borehole. Two holes were bored, 750 m and 1,500 m deep, and cores taken from these holes were used to better determine Unzens eruptive history. One further 350 m-deep borehole was drilled to test the methods to be used in the final drilling project.


          The main drill began in 2003, starting from the northern flank of the volcano with a 17.5 inch wide hole at an angle of 25 degrees from vertical. At greater depths, the direction of boring was tilted towards the conduit, reaching an angle of 75 degrees from vertical at a depth of 800 m. Drilling reached 1,800 m, the original target depth, without reaching the conduit, but in July 2004 at a depth of 1,995 m, the conduit was finally reached. The vertical depth below the summit was 1,500 m.


          The temperature at the conduit was about 155C, much lower than pre-drill estimations of 500C and over. This was attributed to hydrothermal circulation accelerating the cooling of the magma over the nine years since the end of the eruption.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mount_Unzen"
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              	Mount Vesuvius
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              Mt. Vesuvius as seen from the ruins of Pompeii, which was destroyed in the eruption of AD 79. The active cone is the high peak on the left side; the smaller one on the right is part of the Somma caldera wall.
            


            
              	Elevation

              	1,281metres (4,203ft)
            


            
              	Location

              	Italy
            


            
              	Coordinates

              	
            


            
              	Type

              	Stratovolcano
            


            
              	Volcanic arc/ belt

              	Campanian volcanic arc
            


            
              	Age of rock

              	25,000 yr before present to 1944
            


            
              	Last eruption

              	1944
            


            
              	Easiest route

              	walk
            

          


          Mount Vesuvius ( Italian: Monte Vesuvio, Latin: Mons Vesuvius) is an active stratovolcano east of Naples, Italy. It is the only volcano on the European mainland to have erupted within the last hundred years, although it is not currently erupting. The two other volcanoes in Italy, ( Etna and Stromboli) are located on islands.


          Vesuvius is on the coast of the Bay of Naples, about nine kilometres (six miles) east of Naples and a short distance from the shore. It is conspicuous in the beautiful landscape presented by the Bay of Naples, when seen from the sea, with Naples in the foreground. Vesuvius is best known for its eruption in AD 79 that led to the destruction of the Roman cities of Pompeii and Herculaneum. It has erupted many times since and is today regarded as one of the most dangerous volcanoes in the world because of the population of 3,000,000 people now living close to it and its tendency towards explosive eruptions. It is the most densely populated volcanic region in the world.


          Mount Vesuvius was regarded by the Greeks and Romans as being sacred to the hero and demigod Heracles and the town of Herculaneum, built at its base, was named after him.


          


          Origin of the name


          Some of the theories about the origin of the name Vesuvius include:


          
            	Hercules was son of the god Zeus and Alcmene of Thebes. Zeus was also known as Huēs (Ὓ) in his aspect as the god of rains and dews. Hercules was thus alternatively known as Huēsou huios (Ὓ ἱό), "Son of Hues." Transliterating the "" as "V" (as is normally done), and the other upsilons (with rough breathing) also by V (rather than the usual "HY") and changing to the Latin nominative ending "us", gives VESVVIVS  Vesuvius.


            	From the Oscan word festf which means "smoke".


            	From the Proto-Indo-European root ves- = " hearth"

          


          


          Physical appearance
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              A view of the crater wall of Vesuvius, with Naples in the background
            

          


          Vesuvius is a distinctive "humpbacked" mountain, consisting of a large cone (Gran Cono) partially encircled by the steep rim of a summit caldera caused by the collapse of an earlier, and originally much higher structure called Monte Somma. The Gran Cono was produced during the eruption of 79. For this reason, the volcano is also called Somma-Vesuvius or Somma-Vesuvio.


          The caldera started forming during an eruption around 17,000 (or 18,300) years ago and was enlarged by later paroxysmal eruptions ending in the one of 79. This structure has given its name to the term " somma volcano", which describes any volcano with a summit caldera surrounding a newer cone.


          The height of the main cone has been constantly changed by eruptions but presently is 1,281 m (4,202 ft). Monte Somma is 1,149 m (3,770 ft) high, separated from the main cone by the valley of Atrio di Cavallo, which is some 3 miles (5 km) long. The slopes of the mountain are scarred by lava flows but are heavily vegetated, with scrub at higher altitudes and vineyards lower down. Vesuvius is still regarded as an active volcano, although its current activity produces little more than steam from vents at the bottom of the crater. Vesuvius is a stratovolcano at the convergent boundary where the African Plate is being subducted beneath the Eurasian Plate. Its lava is composed of viscous andesite. Layers of lava, scoria, volcanic ash, and pumice make up the mountain.


          


          Formation
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              A view of Somma-Vesuvius, from a convent on the Sorrento Peninsula
            

          


          Vesuvius was formed as a result of the collision of two tectonic plates, the African and the Eurasian. The former was pushed beneath the latter, deeper into the earth. The crust material became heated until it melted, forming magma, a type of liquid rock. Because magma is less dense than the solid rock around it, it was pushed upward. Finding a weak place at the Earth's surface it broke through, producing the volcano.


          The volcano is one of several which form the Campanian volcanic arc. Others include Campi Flegrei, a large caldera a few kilometres to the north west, Mount Epomeo, 20 kilometers to the west on the island of Ischia, and several undersea volcanoes to the south. The arc forms the southern end of a larger chain of volcanoes produced by the subduction process described above, which extends northwest along the length of Italy as far as Monte Amiata in Southern Tuscany. Vesuvius is the only one to have erupted within recent history, although some of the others have erupted within the last few hundred years. Many are either extinct or have not erupted for tens of thousands of years.


          


          Eruptions
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              An aerial photo of Vesuvius
            

          


          Vesuvius has erupted many times. The famous eruption in 79 was preceded by numerous others in prehistory, including at least three significantly larger ones, the best known being the Avellino eruption around 1800 BC which engulfed several Bronze Age settlements. Since 79, the volcano has also erupted repeatedly, in 172, 203, 222, possibly 303, 379, 472, 512, 536, 685, 787, around 860, around 900, 968, 991, 999, 1006, 1037, 1049, around 1073, 1139, 1150, and there may have been eruptions in 1270, 1347, and 1500. The volcano erupted again in 1631, six times in the 18th century, eight times in the 19th century (notably in 1872), and in 1906, 1929, and 1944. There has been no eruption since 1944, and none of the post-79 eruptions were as large or destructive.


          The eruptions vary greatly in severity but are characterized by explosive outbursts of the kind dubbed Plinian after Pliny the Younger, the Roman writer who observed the 79 eruption, during which his uncle, the naturalist Pliny the Elder, died. On occasion, the eruptions have been so large that the whole of southern Europe has been blanketed by ash; in 472 and 1631, Vesuvian ash fell on Constantinople (Istanbul), over 1,200 km away. A few times since 1944, landslides in the crater raised clouds of ash dust, which caused false alarms of an eruption.


          


          Before 79


          The mountain started forming 25,000 years ago. Although the area has been subject to volcanic activity for at least 400,000 years, the lowest layer of eruption material from the Somma mountain lies on top of the 34,000 year-old Campanian Ignimbrite produced by the Campi Flegrei complex, and was the product of the Cordola plinian eruption 25,000 years ago.


          It was then built up by a series of lava flows, with some smaller explosive eruptions interspersed between them. However, the style of eruption changed around 19,000 years ago to a sequence of large explosive plinian eruptions, of which the 79 one was the last. The eruptions are named after the tephra deposits produced by them:


          
            	The Basal Pumice (Pomici di Base) eruption, 18,300 years ago, VEI 6, was probably the most violent of these eruptions and saw the original formation of the Somma caldera. The eruption was followed by a period of much less violent, lava producing eruptions.


            	The Green Pumice (Pomici Verdoline) eruption, 16,000 years ago, VEI 5.


            	The Mercato eruption also known as Pomici Gemelle or Ottaviano 8,000 years ago, VEI 6, followed a smaller explosive eruption around 11,000 years ago (called the Lagno Amendolare eruption).


            	The Avellino eruption (Pomici di Avellino), 1660 BC  43 years, VEI 6, followed two smaller explosive eruptions around 5,000 years ago. The Avellino eruption vent was apparently 2 km west of the current crater, and the eruption destroyed several Bronze Age settlements. The remarkably well-preserved remains of one were discovered in May 2001 near Nola by Italian archaeologists, with huts, pots, livestock and even the footprints of animals and people, as well as skeletons. The residents had hastily abandoned the village, leaving it to be buried under pumice and ash in much the same way that Pompeii was later preserved. The eruption was larger than the ones of 79 (VEI 5) and 1631 (VEI 4) with pyroclastic surge deposits distributed to the northwest of the vent, the surges travelling as far as 15 km from it, and lie up to 3 m deep in the area now occupied by Naples.

          


          The volcano then entered a stage of more frequent, but less violent, eruptions until the most recent plinian eruption which destroyed Pompeii.


          The last of these may have been in 217 BC. There were earthquakes in Italy during that year and the sun was reported as being dimmed by a haze or dry fog. Plutarch wrote of the sky being on fire near Naples and Silius Italicus mentioned in his epic poem Punica that Vesuvius had thundered and produced flames worthy of Mount Etna in that year, although both authors were writing around 250 years later. Greenland ice core samples of around that period show relatively high acidity, which is assumed to have been caused by atmospheric hydrogen sulfide.


          The mountain was then quiet for hundreds of years and was described by Roman writers as having been covered with gardens and vineyards, except at the top which was craggy. Within a large circle of nearly perpendicular cliffs was a flat space large enough for the encampment of the army of the rebel gladiator Spartacus in 73 BC. This area was doubtless a crater. The mountain may have had only one summit at that time, judging by a wall painting, "Bacchus and Vesuvius", found in a Pompeiian house, the House of the Centenary (Casa del Centenario).


          Several surviving works written over the 200 years preceding the 79 eruption describe the mountain as having had a volcanic nature, although Pliny the Elder did not depict the mountain in this way in his Naturalis Historia:


          
            	The Greek historian Strabo (ca 63 BC- AD 24) described the mountain in Book V, Chapter 4 of his Geographica as having a predominantly flat, barren summit covered with sooty, ash-coloured rocks and suggested that it might once have had "craters of fire". He also perceptively suggested that the fertility of the surrounding slopes may be due to volcanic activity, as at Mount Etna.

          


          
            	In Book II of De Architectura, the architect Vitruvius (ca 80-70 BC -?) reported that fires had once existed abundantly below the mountain and that it had spouted fire onto the surrounding fields. He went on to describe Pompeiian Pumice as having been burnt from another species of stone.

          


          
            	Diodorus Siculus (ca 90 BC  ca 30 BC), another Greek writer, wrote in Book IV of his Bibliotheca Historica that the Campanian plain was called fiery (Phlegrean) because of the mountain, Vesuvius, which had spouted flame like Etna and showed signs of the fire that had burnt in ancient history.

          


          By 79 the area was, as now, densely populated with villages, towns and small cities like Pompeii, and its slopes were covered in vineyards and farms.


          


          Eruption of 79
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              Computer-generated imagery of the eruption of Vesuvius in BBC/Discovery Channel's co-production Pompeii.
            

          


          By the 1st century, Pompeii was only one of a number of towns located around the base of Mount Vesuvius. The area had a substantial population which grew prosperous from the region's renowned agricultural fertility. Many of Pompeii's neighboring communities, most famously Herculaneum, also suffered damage or destruction during the 79 eruption, which is thought to have lasted about 19 hours, in which time the volcano released about 1 cubic mile (4 cubic kilometres) of ash and rock over a wide area to the south and south-east of the crater, with about 3 m (10 ft) of tephra falling on Pompeii. The white ash produced by this eruption is mainly of leucite and phonolite.


          


          Foreshocks


          
            [image: Outbreak of the Vesuvius. Painting by Norwegian painter I.C. Dahl (1826)]

            
              Outbreak of the Vesuvius. Painting by Norwegian painter I.C. Dahl (1826)
            

          


          The 79 eruption was preceded by a powerful earthquake seventeen years beforehand on 5 February 62, which caused widespread destruction around the Bay of Naples, and particularly to Pompeii. Some of the damage had still not been repaired when the volcano erupted. However, this may have been a tectonic event rather than one associated with the re-awakening of the volcano.


          Another smaller earthquake took place in 64; it was recorded by Suetonius in his biography of Nero, in De Vita Caesarum, and by Tacitus in Book XV of Annales because it took place whilst Nero was in Naples performing for the first time in a public theatre. Suetonius recorded that the emperor continued singing through the earthquake until he had finished his song, whilst Tacitus wrote that the theatre collapsed shortly after being evacuated.


          The Romans grew used to minor earth tremors in the region; the writer Pliny the Younger writing that they "were not particularly alarming because they are frequent in Campania". In early August of 79, springs and wells dried up. Small earthquakes started taking place on 20 August, 79 becoming more frequent over the next four days, but the warnings were not recognised (it is worth noting the Romans had no word for volcano, and only a hazy concept of other similar mountains like Mount Etna, home of Vulcan), and on the afternoon of 24 August, a catastrophic eruption of the volcano started. The eruption devastated the region, burying Pompeii and other settlements. By coincidence it was the day after Vulcanalia, the festival of the Roman god of fire.


          


          Nature of the eruption


          The eruption of Vesuvius on 24 and 25 August, 79, unfolded in two phases, a Plinian eruption that lasted eighteen to twenty hours and produced a rain of pumice southward of the cone that built up to depths of 2.8 meters at Pompeii, followed by a pyroclastic flow or nue ardente in the second, Pelan phase that reached as far as Misenum but was concentrated to the west and northwest. Two pyroclastic flows engulfed Pompeii, burning and asphyxiating the stragglers who had remained behind. Oplontis and Herculaneum received the brunt of the flows and were buried in fine ash and pyroclastic deposits.


          


          The Two Plinys


          


          Pliny the Younger


          The only surviving reliable eyewitness account of the event was recorded by Pliny the Younger, who was 17 at the time of the eruption , in two letters to the historian Tacitus. Observing it from Misenum (across the bay, approximately 35 km from the volcano) whilst his uncle sailed closer, he saw an extraordinarily dense and rapidly-rising cloud appearing above the mountain:


          
            
              	

              	I cannot give you a more exact description of its appearance than by comparing to a pine tree; for it shot up to a great height in the form of a tall trunk, which spread out at the top as though into branches. ... Occasionally it was brighter, occasionally darker and spotted, as it was either more or less filled with earth and cinders. (Sixth Book of Letters, Letter 16.)

              	
            

          


          This was the eruption column, now estimated to have been more than 32 km (20 miles) tall.


          After some time he described the cloud rushing down the flanks of the mountain and covering everything around it, including the surrounding sea. This is known today as a pyroclastic flow, which is a cloud of superheated gas, ash, and rock that erupts from a volcano. Geologists have used the magnetic characteristics of over 200 volcanic rocks and pieces of debris (e.g. roof tiles) found in Pompeii to estimate the temperature of this pyroclastic flow. (When molten rock solidifies, magnetic minerals in the rock record the direction of Earth's magnetic field. If the material is heated above a certain temperature, known as the Curie temperature, the rock's magnetic field may be modified or completely reset.) Most of the materials analyzed experienced temperatures between 240 C and 340 C (with a few areas showing lower temperatures of only 180 C). This suggests that the ash cloud had a temperature of 850 C when emerging from the mouth of Vesuvius and had cooled to below 350 C by the time it reached the city. It is theorized that turbulence may have mixed cool air into the ash cloud. (Cioni, et al., 2004). This is now called the Plinian stage of the eruption, named after both the younger and elder Plinys.


          Pliny stated that several earth tremors were felt at the time of the eruption and were followed by a very violent shaking of the ground. He also noted that ash was falling in very thick sheets and the village he was in had to be evacuated, and then that the sun was blocked out by the eruption and the daylight hours were left in darkness. Also, the sea was sucked away and forced back by an "earthquake", a phenomenon now called a tsunami.


          


          Pliny the Elder


          Plinys uncle Pliny the Elder was in command of the Roman fleet at Misenum, and had meanwhile decided to take several ships to investigate the phenomenon at close hand. The fleet also attempted a rescue mission for those at the foot of the volcano when, as the ship was preparing to leave the area, a messenger arrived from a friend of Plinys living on the coast near the foot of the volcano imploring him to rescue her. He set off across the bay but encountered thick showers of hot cinders, lumps of pumice and pieces of rock which, altering the shoreline and water depths, blocked his approach to the shore and prevented him from landing there. The prevailing southerly wind also stopped him landing there, but he continued south under it to Stabiae (about 4.5 km from Pompeii) where he landed and took shelter with Pomponianus, a friend. Pomponianus had already loaded a ship with possessions and was preparing to leave, but the wind was against him.


          Pliny and his party saw flames coming from several parts of the mountain (probably pyroclastic flows and surges, which would later destroy Pompeii and Herculaneum). After staying overnight, the party decided to evacuate in spite of the rain of tephra because of the continuing violent conditions threatening to collapse the building. Pliny, Pomponianus and their companions made their way back towards the beach with pillows tied to their heads to protect them from rockfall. By this time, there was so much ash in the air that the party could barely see through the murk and needed torches and lanterns to find their way. They made it to the beach but found the waters too violently disturbed from the continuous earthquakes for them to escape safely by sea.


          Pliny the Elder collapsed and died, and in the first letter to Tacitus his nephew suggested that this was due to the inhalation of poisonous, sulphuric gases. However, Stabiae was 16 km from the vent (roughly where the modern town of Castellammare di Stabia is situated) and his companions were apparently unaffected by the fumes, and so it is more likely that the corpulent Pliny died from some other cause, such as a stroke or heart attack. His body was found with no apparent injuries on 26 August, after the plume had dispersed sufficiently for daylight to return.


          


          Casualties from the eruption


          
            [image: The skeleton called the "Ring Lady" unearthed in Herculaneum.]

            
              The skeleton called the "Ring Lady" unearthed in Herculaneum.
            

          


          Along with Pliny the Elder, the only other noble casualties of the eruption to be known by name were Agrippa (a son of the Jewish princess Drusilla and the procurator Antonius Felix) and his wife.


          Estimates of the population of Pompeii range from 10,000 to 25,000, whilst Herculaneum is thought to have had a population of about 5,000. It is not known how many people the eruption killed, although around 1,150 remains of bodies  or casts made of their impressions in the ash deposits  have been recovered in and around Pompeii. The remains of about 350 bodies have been found at Herculaneum (300 in arched vaults discovered in 1980). However these figures must represent a great underestimation of the total number of deaths over the region affected by the eruption.


          Thirty-eight percent of the victims at Pompeii were found in the ash fall deposits, the majority inside buildings. These are thought to have been killed mainly by roof collapses, with the smaller number of victims found outside of buildings probably being killed by falling roof slates or by larger rocks thrown out by the volcano. This differs from modern experience, since over the last four hundred years only around 4% of victims have been killed by ash falls during explosive eruptions. The remaining 62% of remains found at Pompeii were in the pyroclastic surge deposits, and thus were probably killed by them  probably from a combination of suffocation through ash inhalation and blast and debris thrown around. In contrast to the victims found at Herculaneum, examination of cloth, frescoes and skeletons show that it is unlikely that high temperatures were a significant cause.


          Herculaneum, which was much closer to the crater, was saved from tephra falls by the wind direction, but was buried under 23 m (75 ft) of material deposited by pyroclastic surges. It is likely that most, or all, of the victims in this town were killed by the surges, particularly given evidence of high temperatures found on the skeletons of the victims found in the arched vaults, and the existence of carbonised wood in many of the buildings.


          Pompeii and Herculaneum were never rebuilt, although surviving townspeople and probably looters did undertake extensive salvage work after the destructions. The eruption changed the course of the Sarno River and raised the sea beach, so that Pompeii was now neither on the river nor adjacent to the coast.


          The towns' locations were eventually forgotten until their accidental rediscovery in the 18th century. Vesuvius itself underwent major changes  its slopes were denuded of vegetation and its summit had changed considerably due to the force of the eruption.


          


          Date of the eruption


          The eruption of AD 79 was documented by contemporary historians and is universally accepted as having started on August 24th. However the archeological excavations of Pompeii suggest that the town was buried a couple of months later. For example, people buried in the ash appear to be wearing warmer clothing than the light summer clothes that would be expected in August. The fresh fruit and vegetables in the shops are typical of October, and conversely the summer fruit that would have been typical of August was already being sold in dried, or conserved form. Wine fermenting jars had been sealed over, and this would have happened around the end of October. The coins found in the purse of a woman buried in the Ash include a commemorative coin that should have been minted at the end of September. So far there is no definitive theory as to why there should be such an apparent discrepancy.


          


          Later eruptions from the 3rd to the 19th Century
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            [image: The March 1944 eruption of Vesuvius, by Jack Reinhardt, B24 tailgunner in the USAAF during WWII]

            
              The March 1944 eruption of Vesuvius, by Jack Reinhardt, B24 tailgunner in the USAAF during WWII
            

          


          Since the eruption of 79, Vesuvius has erupted around three dozen times. It erupted again in 203, during the lifetime of the historian Cassius Dio. In 472, it ejected such a volume of ash that ashfalls were reported as far away as Constantinople. The eruptions of 512 were so severe that those inhabiting the slopes of Vesuvius were granted exemption from taxes by Theodoric the Great, the Gothic king of Italy. Further eruptions were recorded in 787, 968, 991, 999, 1007 and 1036 with the first recorded lava flows. The volcano became quiescent at the end of the 13th century and in the following years it again became covered with gardens and vineyards as of old. Even the inside of the crater was filled with shrubbery.


          Vesuvius entered a new and particularly destructive phase in December 1631, when a major eruption buried many villages under lava flows, killing around 3,000 people. Torrents of boiling water were also ejected, adding to the devastation. Activity thereafter became almost continuous, with relatively severe eruptions occurring in 1660, 1682, 1694, 1698, 1707, 1737, 1760, 1767, 1779, 1794, 1822, 1834, 1839, 1850, 1855, 1861, 1868, 1872, 1906, 1926, 1929, and 1944.


          


          Eruptions in the 20th Century


          The eruption of 1906 was particularly destructive, killing over 100 people and ejecting the most lava ever recorded from a Vesuvian eruption. Its last major eruption as of 2007 came in March 1944, destroying the villages of San Sebastiano al Vesuvio, Massa di Somma, Ottaviano, and part of San Giorgio a Cremano, as well as all 88 planes in a U.S. B-25 bomber group , as World War II continued to rage in Italy.


          From January 6, 1944 to February 23, 1944, there appeared lava flows within the rim and there were outflows. The activity paused on February 23 and resumed on March 13. Since then small explosions occurred until the major explosion took place on March 18, 1944. The eruption could be seen from Naples and several photos have been taken.


          The volcano has been quiescent ever since. Over the past few centuries, the quiet stages have varied from 18 months to 7 years, making the current lull in activity the longest in nearly 500 years. While Vesuvius is not thought likely to erupt in the immediate future, the danger posed by future eruptions is seen as very high in light of the volcano's tendency towards sudden extremely violent explosions and the very dense human population on and around the mountain.


          


          The future
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          Large plinian eruptions which emit magma in quantities of about 1 km or more, the most recent of which overwhelmed Pompeii, have happened after periods of inactivity of a few thousand years. Subplinian eruptions producing about 0.1 km, such as those of 472 and 1631, have been more frequent with a few hundred years between them. Following the 1631 eruption until 1944 every few years saw a comparatively small eruption which emitted 0.001-0.01 km of magma. It seems that for Vesuvius the amount of magma expelled in an eruption increases very roughly linearly with the interval since the previous one, and at a rate of around 0.001 km for each year. This gives an extremely approximate figure of 0.06 km for an eruption after 60 years of inactivity.


          Magma sitting in an underground chamber for many years will start to see higher melting point constituents such as olivine crystallising out. The effect is to increase the concentration of dissolved gases (mostly steam and carbon dioxide) in the remaining liquid magma, making the subsequent eruption more violent. As gas-rich magma approaches the surface during an eruption, the huge drop in pressure caused by the reduction in weight of the overlying rock (which drops to zero at the surface) causes the gases to come out of solution, the volume of gas increasing explosively from nothing to perhaps many times that of the accompanying magma. Additionally, the removal of the lower melting point material will raise the concentration of felsic components such as silicates potentially making the magma more viscous, adding to the explosive nature of the eruption.


          The emergency plan for an eruption therefore assumes that the worst case will be an eruption of similar size and type to the 1631 VEI 4 one. In this scenario the slopes of the mountain, extending out to about 7 kilometres (4.3 miles) from the vent, may be exposed to pyroclastic flows sweeping down them, whilst much of the surrounding area could suffer from tephra falls. Because of prevailing winds, towns to the south and east of the volcano are most at risk from this, and it is assumed that tephra accumulation exceeding 100 kg/m  at which point people are at risk from collapsing roofs  may extend out as far as Avellino to the east or Salerno to the south east. Towards Naples, to the north west, this tephra fall hazard is assumed to extend barely past the slopes of the volcano. The specific areas actually affected by the ash cloud will depend upon the particular circumstances surrounding the eruption.
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          The plan assumes between two weeks and 20 days notice of an eruption and foresees the emergency evacuation of 600,000 people, almost entirely comprising all those living in the zona rossa ("red zone"), i.e. at greatest risk from pyroclastic flows. The evacuation, by trains, ferries, cars, and buses is planned to take about seven days, and the evacuees will mostly be sent to other parts of the country rather than to safe areas in the local Campania region, and may have to stay away for several months. However the dilemma that would face those implementing the plan is when to start this massive evacuation, since if it is left too late then many people could be killed, whilst if it is started too early then the precursors of the eruption may turn out to have been a false alarm. In 1984, 40,000 people were evacuated from the Campi Flegrei area, another volcanic complex near Naples, but no eruption occurred.


          Ongoing efforts are being made to reduce the population living in the red zone, by demolishing illegally constructed buildings, establishing a national park around the upper flanks of the volcano to prevent the erection of further buildings and by offering financial incentives to people for moving away. The underlying goal is to reduce the time needed to evacuate the area, over the next 20 or 30 years, to two or three days.


          The volcano is closely monitored by the Osservatorio Vesuvio in Naples with extensive networks of seismic and gravimetric stations, a combination of a GPS-based geodetic array and satellite-based synthetic aperture radar to measure ground movement, and by local surveys and chemical analyses of gases emitted from fumaroles. All of this is intended to track magma rising underneath the volcano. So far, no magma has been detected within 10 km of the surface, and so the volcano was, in 2001, at worst only in the very early stages of preparing for an eruption. This status has apparently not changed much to date.
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          Vesuvius today


          The area around Vesuvius was officially declared a national park on 5 June 1995. The summit of Vesuvius is open to visitors and there is a small network of paths around the mountain that are maintained by the park authorities on weekends.


          There is access by road to within 200 metres of the summit (measured vertically), but thereafter access is on foot only. There is a spiral walkway around the mountain from the road to the crater.


          



          
            Retrieved from " http://en.wikipedia.org/wiki/Mount_Vesuvius"
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          A mouse (plural mice) is a small mammal that belongs to one of numerous species of rodents. The best known mouse species is the common house mouse (Mus musculus). It is found in nearly all countries and, as the laboratory mouse, serves as an important model organism in biology, and is also a popular pet. The American white-footed mouse (Peromyscus leucopus) and the deer mouse ( Peromyscus maniculatus) also sometimes live in houses. These species of mice live commensally with humans.


          Although mice may live up to two years in the lab, the average mouse in the wild lives only about 5 months, primarily due to heavy predation. Cats, wild dogs, foxes, birds of prey, snakes and even certain kinds of insects have been known to prey heavily upon mice. Nevertheless, due to its remarkable adaptability to almost any environment, and its ability to live commensally with humans, the mouse is regarded to be the third most successful mammalian species living on Earth today, after humans and the rat.


          Mice can be harmful pests, damaging and eating crops and spreading diseases through their parasites and feces. In western North America, breathing dust that has come in contact with mouse feces has been linked to the deadly hantavirus. The original motivation for the domestication of cats is thought to have been for their predation of mice and their relatives, the rats.


          


          Body and behaviour


          Mice are small rodents, resembling diminutive rats. They usually have pointed snouts and small ears. The body is typically elongated with slender, usually hairless tails, but different types of mice show large variations. Body dimensions vary considerably by species, though some approximate values are available: total length 28-130 mm, mass 2.5 to >34g.


          Mice will eat meat, the dead bodies of other mice, and have been observed to self-cannibalise their tails during starvation. Grasshopper mice are an exception to the rule, being the only fully carnivorous mice. Mice eat grains, fruits, and seeds for a regular diet, which is the main reason they damage crops. They are also known to eat their own feces. Mice are often portrayed to enjoy cheese and people sometimes use it as mousetrap bait, though mice actually do not like cheese due to its fatty texture. Instead, they like food that contains high sugar, although chocolate is toxic to them.


          Mice in captivity are observed to brux and boggle as an expression of pleasure or satisfaction. This is characterised by a grinding of their front teeth to make a soft chattering noise known as bruxing. Rats are also known to brux. Boggling is often in sync with the mouse's bruxing behaviour in which the eyes enlarge or pulsate in and out of the socket very rapidly.


          Mice are social animals, preferring to live in groups. Male rivalry can become harmful for the animals, especially when a group is confined to a small space. The natural habitats of the mouse are very diverse. Mice can be found in forests, savannahs, grasslands and rocky habitats. In Africa they tend to particularly like forest edge, derived savannah, and (as elsewhere) agricultural areas. Mice build nests for protection and warmth, but species differ in their preferences: M. minutoides nests in shallow burrows; M. caroli and M. cervicolor burrow; and M. shortridgei and M. pahari nest aboveground. Most species will construct nests of grass, fibers, and shredded material. Mice do hibernate.


          Mice are generally considered to be timid creatures in terms of behaviour.


          The mouse has dichromatic vision, lacking a photopigment that can detect red light. There are diseases known to be spread by mice and rats which include:


          
            	Rickettsial pox a disease similar to chicken pox and is spread to people by mites that are usually found on mice.

          


          
            	Rat bite fever is spread to people when they are bitten by an infected mouse, rat, or other rodent.

          


          
            	Food poisoning (namely salmonellosis) is spread to people when food, food preparation surfaces or dishes are contaminated by saliva, urine or feces from a mouse.

          


          
            	Mice can spread parasites to people such as trichinosis and tapeworms.

          


          
            	Hantavirus is a respiratory disease that is carried by small rodents, especially deer mice. It is spread to people when they breathe in dust that contains the rodents infected saliva, urine or feces. Although uncommon, people can also get hantavirus if they are bitten by an infected mouse.

          


          


          Taxonomy of the genus Mus


          The term "mouse" in common usage is roughly equivalent to the taxonomic term Mus, while house mouse is equivalent to Mus musculus. In common language the term "mouse" often refers incorrectly to Mus musculus. However, there are 41 species of mice (in the genus Mus); see table below.
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          Nutrition


          Mice should be fed a commercial pelleted mouse or rodent diet and water ad lib. These diets are nutritionally complete and do not require supplementation. Food intake is approximately 15g/100g BW/day; water intake is approximately 15 ml/100g BW/day.


          


          Reproduction
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          Breeding onset is at about 50 days of age in both females and males, although females may have their first estrus at 25-40 days. Mice are polyestrous and breed year round; ovulation is spontaneous. The duration of the estrous cycle is 4-5 days and estrus itself lasts about 12 hours, occurring in the evening. Vaginal smears are useful in timed matings to determine the stage of the estrous cycle. Mating is usually nocturnal and may be confirmed by the presence of a copulatory plug in the vagina up to 24 hours post-copulation. The presence of sperm on a vaginal smear is also a reliable indicator of mating.


          Female mice housed together tend to go into anestrus and do not cycle. If exposed to a male mouse or the pheromones of a male mouse, most of the females will go into estrus in about 72 hours. This synchronization of the estrous cycle is known as the Whitten effect. The exposure of a recently bred mouse to the pheromones of a strange male mouse may prevent implantation (or pseudopregnancy), a phenomenon known as the Bruce effect.


          The average gestation period is 20 days. A fertile postpartum estrus occurs 14-24 hours following parturition, and simultaneous lactation and gestation prolongs gestation 3-10 days due to delayed implantation. The average litter size is 10-12 during optimum production, but is highly strain dependent. As a general rule, inbred mice tend to have longer gestation periods and smaller litters than outbred and hybrid mice. The young are called pups and weigh 0.5-1.5 grams at birth, are hairless, and have closed eyelids and ears. Cannibalism is uncommon, but females should not be disturbed during parturition and for at least 2 days postpartum. Pups are weaned at 3 weeks of age; weaning weight is 10-12 grams. If the postpartum estrus is not utilized, the female resumes cycling 2-5 days postweaning.


          Newborn male mice are distinguished from newborn females by noting the greater anogenital distance and larger genial papilla in the male. This is best accomplished by lifting the tails of litter mates and comparing perineums.


          


          Laboratory mice
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          Mice are the most commonly utilized animal research model with hundreds of established inbred, outbred, and transgenic strains. In the United States, they are not covered under the Animal Welfare Act (AWA) (administered by the USDA, APHIS) as an animal. However, the Public Health Service Act (PHS) as administered by the National Institutes of Health (NIH) does cover their humane treatment.


          Mice are common experimental animals in biology and psychology primarily because they are mammals, and thus share a high degree of homology with humans. The mouse genome has been sequenced, and virtually all mouse genes have human homologs. They can also be manipulated in ways that would be considered unethical to do with humans (note Animal Rights). Mice are a primary mammalian model organism, as are rats.


          There are many additional benefits of mice in laboratory research. Mice are small, inexpensive, easily maintained, and can reproduce quickly. Several generations of mice can be observed in a relatively short period of time. Mice are generally very docile if raised from birth and given sufficient human contact. However, certain strains have been known to be quite temperamental.


          A knockout mouse is a genetically engineered mouse that has had one or more of its genes made inoperable through a gene knockout.


          


          History


          Mice have been known to humans since antiquity. The Romans differentiated poorly between mice and rats, calling rats Mus Maximus (big mouse) and referring to mice as Mus Minimus (little mouse). In Spanish similar terms are in use: ratn for mouse and rata for rat.


          Discoloration in mice was supposedly first noticed in China by 1100 BC, where a white mouse was discovered. However, there is sufficient evidence to believe that white mice were first noticed before that.


          The word "mouse" and the word muscle are related. Muscle stems from musculus meaning small mouse - possibly because of a similarity in shape. The word "mouse" is a cognate of Sanskrit mus meaning 'thief,' which is also cognate with mys in Old Greek and mus in Latin.


          


          Mice as food
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          Humans have eaten mice since prehistoric times. They are still eaten as a delicacy throughout eastern Zambia and northern Malawi, where they are an important source of protein. In most other countries, mice are no longer routinely consumed by humans.


          A common use of mice is to feed many species of snakes, lizards, tarantulas, and birds of prey. Most US pet stores now carry mice for this purpose. Because they breed quickly, grow quickly, are easy to care for, and can be sold in a wide variety of sizes, this makes them suitable for consumption by animals of many different sizes. Mice also seem to be a desirable food item for a very large variety of carnivores. Common terms used to refer to different age/size mice are pinkies, fuzzies, hoppers, and adults. Pinkies are newborn mice that have not yet grown fur. Fuzzies have some fur but are generally not very mobile, hoppers have a full coat of hair and are fully mobile but are smaller than adult mice. These terms also refer to the various growth stages of rats (also see Fancy rat).


          


          Mice as pets
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          Mice have gained popularity as pets. Many people buy mice as companion pets. Some common mouse care products are:


          
            	Cage- Usually a hamster or gerbil cage, but special mouse cages are now available. You can also use a small aquarium (5 gallons for up to 3 mice, 10 gallons for 8 or so mice) with a mesh top, so there is no risk of them escaping. However, this is not recommended, as the lack of proper ventilation can cause respiratory complications in mice.


            	Food- Special pelleted and seed-based food is available. Mice can generally eat most rodent food (for rats, mice, hamsters, gerbils, etc)


            	Bedding- Usually hardwoods, such as aspen, though shredded, uninked paper or recycled virgin wood pulp can also be used. Cedar or pine should not be used because they contain harmful liquids that can damage any rodent's respiratory system. Corn cob bedding should also not be used because it promotes Aspergillis fungus and can grow mold once it gets wet. It also is quite rough on their feet. Whatever the bedding material, there should be at least 2 inches for digging and burrowing purposes.

          


          Some benefits of having mice as pets are


          
            	Minimal shedding and allergens


            	Entertaining and affectionate


            	Inexpensive


            	Clean (contrary to popular belief)


            	Socially self-sufficient (when in a group of other mice)


            	Significantly less likely to bite than other rodent pets


            	Mice are quite intelligent given their size

          


          There are, however, some disadvantages to having pet mice


          
            	Small and quite fragile (not as easy to handle as a dog or a cat)


            	Mice defecate and urinate frequently


            	Noticeable pungent odour


            	Nocturnal


            	Frequent eye infections under stress


            	Easily subject to disease when without optimal care


            	Frequent reproduction


            	Short lifespan


            	Prone to many other diseases

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mouse"
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              	Capital

              (and largest city)

              	Maputo

            


            
              	Official languages

              	Portuguese
            


            
              	Demonym

              	Mozambican
            


            
              	Government

              	Republic
            


            
              	-

              	President

              	Armando Guebuza
            


            
              	-

              	Prime Minister

              	Lusa Diogo
            


            
              	Independence
            


            
              	-

              	from Portugal

              	June 25, 1975
            


            
              	Area
            


            
              	-

              	Total

              	801,590km( 35th)

              309,496 sqmi
            


            
              	-

              	Water(%)

              	2.2
            


            
              	Population
            


            
              	-

              	2007census

              	21,397,000 (52nd)
            


            
              	-

              	Density

              	25/km( 178th)

              65/sqmi
            


            
              	GDP( PPP)

              	2005estimate
            


            
              	-

              	Total

              	$27.013 billion( 100th)
            


            
              	-

              	Per capita

              	$1,389( 158th)
            


            
              	Gini(1996-97)

              	39.6(medium)
            


            
              	HDI(2007)

              	▼ 0.384(low)( 172nd)
            


            
              	Currency

              	Mozambican metical (Mtn) ( MZN)
            


            
              	Time zone

              	CAT ( UTC+2)
            


            
              	-

              	Summer( DST)

              	not observed( UTC+2)
            


            
              	Internet TLD

              	.mz
            


            
              	Calling code

              	+258
            


            
              	1

              	Estimates for this country explicitly take into account the effects of excess mortality due to AIDS; this can result in lower life expectancy, higher infant mortality and death rates, lower population and growth rates, and changes in the distribution of population by age and sex than would otherwise be expected.
            

          


          Mozambique, officially the Republic of Mozambique (Portuguese: Moambique or Repblica de Moambique, pronounced [ʁɛ'publikɐ dɨ musɐ̃'bikɨ]), is a country in southeastern Africa bordered by the Indian Ocean to the east, Tanzania to the north, Malawi and Zambia to the northwest, Zimbabwe to the west and Swaziland and South Africa to the southwest. It was explored by Vasco da Gama in 1498 and colonized by Portugal in 1505. By 1510, the Portuguese had control of all of the former Arab sultanates on the east African coast. From about 1500, Portuguese trading posts and forts became regular ports of call on the new route to the east.


          It is a member of the Community of Portuguese Language Countries and the Commonwealth of Nations. Mozambique (Moambique) was named after Mua Alebique, a sultan.


          


          History


          Between the first and fourth centuries AD, waves of Bantu-speaking people migrated from the west and north through the Zambezi River valley and then gradually into the plateau and coastal areas. The Bantu were farmers and ironworkers.
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          When Portuguese explorers reached Mozambique in 1498, Arab commercial and slave trading settlements had existed along the coast and outlying islands for several centuries. From about 1500, Portuguese trading posts and forts became regular ports of call on the new route to the east. Later, traders and prospectors penetrated the interior regions seeking gold and slaves. Although Portuguese influence gradually expanded, its power was limited and exercised through individual settlers and officials who were granted extensive autonomy. As a result, investment lagged while Lisbon devoted itself to the more lucrative trade with India and the Far East and to the colonisation of Brazil.


          By the early 20th century the Portuguese had shifted the administration of much of Mozambique to large private companies, like the Mozambique Company, the Zambezi Company and the Niassa Company, controlled and financed mostly by the British, which established railroad lines to neighbouring countries and supplied cheap  often forced  African labor to the mines and plantations of the nearby British colonies and South Africa. Because policies and development plans were primarily designed by the ruling authorities for the benefit of Mozambique's Portuguese population, little attention was paid to Mozambique's tribal integration and the development of its native communities. This affected a majority of the indigenous population who suffered both state-sponsored discrimination and enormous social pressure. Many felt they had received too little opportunity or resources to upgrade their skills and improve their economic and social situation to a degree comparable to that of the Europeans.


          The Front for the Liberation of Mozambique (FRELIMO), initiated a guerrilla campaign against Portuguese rule in September 1964. This conflict, along with the two others already initiated in the other Portuguese colonies of Angola and Guinea-Bissau, became part of the so-called Portuguese Colonial War (1961-1974).


          After 10 years of sporadic warfare and Portugal's return to democracy through a leftist military coup in Lisbon (the Carnation Revolution of April 1974), FRELIMO took control of the territory. Within a year, almost all Portuguese population had left  some expelled by the government of the newly-independent territory, some fleeing in fear , and Mozambique became independent from Portugal on June 25, 1975.


          


          Conflict and civil war


          The new government, under president Samora Machel, gave shelter and support to South African ( African National Congress) and Zimbabwean ( Zimbabwe African National Union) liberation movements while the governments of first Rhodesia and later South Africa (at that time still operating the Apartheid laws) fostered and financed an armed rebel movement in central Mozambique called the Mozambican National Resistance (RENAMO). Hence, civil war, sabotage from neighbouring white-ruled states such as Rhodesia and the Apartheid regime of South Africa, and economic collapse characterized the first decade of Mozambican independence. Also marking this period were the mass exodus of Portuguese nationals and Mozambicans of Portuguese heritage, a weak infrastructure, and government nationalisation of privately owned industries. During most of the civil war, the government was unable to exercise effective control outside of urban areas, many of which were cut off from the capital. An estimated one million Mozambicans perished during the civil war, 1.7 million took refuge in neighbouring states, and several million more were internally displaced. On October 19, 1986 Samora Machel was on his way back from an international meeting in Zambia in the presidential Tupolev Tu-134 aircraft when the plane crashed in the Lebombo Mountains, near Mbuzini. There were nine survivors but President Machel and twenty-four others died, including ministers and officials of the Mozambique government. The United Nations' Soviet Union delegation issued a minority report contending that their expertise and experience had been undermined by the South Africans. Representatives of the Soviet Union advanced the theory that the plane had been intentionally diverted by a false navigational beacon signal, using a technology provided by military intelligence operatives of the South African government (at that time still operating the laws of Apartheid). Machel's successor, Joaquim Chissano, continued the reforms and began peace talks with RENAMO. The new constitution enacted in 1990 provided for a multi-party political system, market-based economy, and free elections. The civil war ended in October 1992 with the Rome General Peace Accords, brokered by the Community of Sant'Egidio. Under supervision of the ONUMOZ peacekeeping force of the United Nations, peace returned to Mozambique.


          By mid-1995 the more than 1.7 million Mozambican refugees who had sought asylum in neighbouring Malawi, Zimbabwe, Swaziland, Zambia, Tanzania, and South Africa as a result of war and drought had returned, as part of the largest repatriation witnessed in sub-Saharan Africa. Additionally, a further estimated four million internally displaced persons returned to their areas of origin.


          


          Foreign relations


          While allegiances dating back to the liberation struggle remain relevant, Mozambique's foreign policy has become increasingly pragmatic. The twin pillars of Mozambique's foreign policy are maintenance of good relations with its neighbours and maintenance and expansion of ties to development partners.


          During the 1970s and the early 1980s, Mozambique's foreign policy was inextricably linked to the struggles for majority rule in Rhodesia and South Africa as well as superpower competition and the Cold War. Mozambique's decision to enforce UN sanctions against Rhodesia and deny that country access to the sea led Ian Smith's government to undertake overt and covert actions to destabilize the country. Although the change of government in Zimbabwe in 1980 removed this threat, the government of South Africa (at that time still operating under the laws of Apartheid) continued to finance the destabilization of Mozambique. It also belonged to the Front Line States.


          The 1984 Nkomati Accord, while failing in its goal of ending South African support to RENAMO, opened initial diplomatic contacts between the Mozambican and South African governments. This process gained momentum with South Africa's elimination of apartheid, which culminated in the establishment of full diplomatic relations in October 1993. While relations with neighbouring Zimbabwe, Malawi, Zambia, and Tanzania show occasional strains, Mozambique's ties to these countries remain strong.


          In the years immediately following its independence, Mozambique benefited from considerable assistance from some Western countries, notably the Scandinavians. The Soviet Union and its allies, however, became Mozambique's primary economic, military, and political supporters and its foreign policy reflected this linkage. This began to change in 1983; in 1984 Mozambique joined the World Bank and International Monetary Fund. Western aid quickly replaced Soviet support, with the Scandinavians countries of Sweden, Norway, Denmark and Iceland. Finland and the Netherlands are becoming increasingly important sources of development assistance. Italy also maintains a profile in Mozambique as a result of its key role during the peace process. Relations with Portugal, the former colonial power, continue to play an important role as Portuguese investors play a visible role in Mozambique's economy.


          Mozambique is a member of the Non-Aligned Movement and ranks among the moderate members of the African bloc in the United Nations and other international organisations. Mozambique also belongs to the African Union (formerly the Organisation of African Unity) and the Southern African Development Community. In 1994, the government became a full member of the Organisation of the Islamic Conference, in part to broaden its base of international support but also to please the country's sizable Muslim population. Similarly, in early 1996 Mozambique joined its Anglophone neighbours in the Commonwealth of Nations. It is the only nation to join the Commonwealth that was never part of the British Empire. In the same year, Mozambique became a founding member and the first President of the Community of Portuguese Language Countries (CPLP), and maintains close ties with other Lusophone states.


          


          Provinces, districts, and postos


          Mozambique is divided into ten provinces (provincias) and one capital city (cidade capital) with provincial status. The provinces are subdivided into 129 districts (distritos). The districts are further divided in 405 "Postos Administrativos" (Administrative Posts) and then into Localidades (Localities), the lowest geographical level of the central state administration. Since 1998, 33 "Municpios" (Municipalities) have been created in Mozambique.
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          Geography and climate
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          At 309,475 square miles (801,590km), Mozambique is the world's 35th-largest country (after Pakistan). It is comparable in size to Turkey.


          Mozambique is located on the southeast coast of Africa. It is bound by Swaziland to the south, South Africa to the southwest, Zimbabwe to the west, Zambia and Malawi to the northwest, Tanzania to the north and the Indian Ocean to the east. The country is divided into two topographical regions by the Zambezi River. To the North of the Zambezi River, the narrow coastline moves inland to hills and low plateaux, and further west to rugged highlands, which include the Niassa highlands, Namuli or Shire highlands, Angonia highlands, Tete highlands and the Makonde plateau. To the South of the Zambezi River, the lowlands are broader with the Mashonaland plateau and Lebomo mountains located in the deep south.
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          The country is drained by five principal rivers and several smaller ones with the largest and most important the Zambezi. The country has three lakes, Lake Niassa or Malawi, Lake Chiuta and Lake Shirwa, all in the north. The major cities are Maputo, Beira, Nampula, Tete, Quelimane, Chimoio, Pemba, Inhambane, Xai-Xai and Lichinga.


          Mozambique has a tropical climate with two seasons. A wet season from October to March and a dry season from April to September. Climatic conditions, however, vary depending on altitude. Rainfall is heavy along the coast and decreases in the north and south. Annual precipitation varies from 500 to 900 mm (20 to 35 inches) depending on the region with an average of 590 mm (23 inches). Cyclones are also common during the wet season. Average temperature ranges in Maputo are from 13 to 24 degrees Celsius (55 to 75 degrees Fahrenheit) in July to 22 to 31 degrees Celsius (72 to 88 degrees Fahrenheit) in February.


          


          Politics


          Mozambique is a multi-party democracy under the 1990 constitution. The executive branch comprises a president, prime minister, and Council of Ministers. There is a National Assembly and municipal assemblies. The judiciary comprises a Supreme Court and provincial, district, and municipal courts. Suffrage is universal at eighteen.


          In the 1994 elections. Joaquim Chissano was elected President with 53% of the vote, and a 250-member National Assembly was voted in with 129 Liberation Front of Mozambique ( FRELIMO) deputies, 112 Mozambican National Resistance (RENAMO) deputies, and nine representatives of three smaller parties that formed the Democratic Union (UD). Since its formation in 1994, the National Assembly has made progress in becoming a body increasingly more independent of the executive. By 1999, more than one-half (53%) of the legislation passed originated in the Assembly.


          After some delays, in 1998 the country held its first local elections to provide for local representation and some budgetary authority at the municipal level. The principal opposition party, RENAMO, boycotted the local elections, citing flaws in the registration process. Independent slates contested the elections and won seats in municipal assemblies. Turnout was very low.


          In the aftermath of the 1998 local elections, the government resolved to make more accommodations to the opposition's procedural concerns for the second round of multiparty national elections in 1999. Working through the National Assembly, the electoral law was rewritten and passed by consensus in December 1998. Financed largely by international donors, a very successful voter registration was conducted from July to September 1999, providing voter registration cards to 85% of the potential electorate (more than seven million voters).


          The second general elections were held December 3-5, 1999, with high voter turnout. International and domestic observers agreed that the voting process was well organised and went smoothly. Both the opposition and observers subsequently cited flaws in the tabulation process that, had they not occurred, might have changed the outcome. In the end, however, international and domestic observers concluded that the close result of the vote reflected the will of the people.


          President Chissano won the presidency with a margin of 4% points over the RENAMO-Electoral Union coalition candidate, Afonso Dhlakama, and began his five-year term in January, 2000. FRELIMO increased its majority in the National Assembly with 133 out of 250 seats. RENAMO-UE coalition won 116 seats, one went independent, and no third parties are represented.


          The opposition coalition did not accept the National Election Commission's results of the presidential vote and filed a formal complaint to the Supreme Court. One month after the voting, the court dismissed the opposition's challenge and validated the election results. The opposition did not file a complaint about the results of the legislative vote.


          The second local elections, involving thirty-three municipalities with some 2.4 million registered voters, took place in November 2003. This was the first time that FRELIMO, RENAMO-UE, and independent parties competed without significant boycotts. The 24% turnout was well above the 15% turnout in the first municipal elections. FRELIMO won twenty-eight mayoral positions and the majority in twenty-nine municipal assemblies, while RENAMO won five mayoral positions and the majority in four municipal assemblies. The voting was conducted in an orderly fashion without violent incidents. However, the period immediately after the elections was marked by objections about voter and candidate registration and vote tabulation, as well as calls for greater transparency.
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          In May 2004, the government approved a new general elections law that contained innovations based on the experience of the 2003 municipal elections.


          Presidential and National Assembly elections took place on December 1-2, 2004. FRELIMO candidate Armando Guebuza won with 64% of the popular vote. His opponent, Afonso Dhlakama of RENAMO, received 32% of the popular vote. FRELIMO won 160 seats in Parliament. A coalition of RENAMO and several small parties won the 90 remaining seats. Armando Guebuza was inaugurated as the President of Mozambique on February 2, 2005. RENAMO and some other opposition parties made claims of election fraud and denounced the result. These claims were supported by international observers (among others by the European Union Election Observation Mission to Mozambique and the Carter Centre) to the elections who criticised the fact that the National Electoral Commission (CNE) did not conduct fair and transparent elections. They listed a whole range of shortcomings by the electoral authorities that benefited the ruling party FRELIMO. However, according to EU observers, the elections shortcomings have probably not affected the final result in the presidential election. On the other hand, the observers have declared that the outcome of the parliamentary election and thus the distribution of seats in the National Assembly does not reflect the will of the Mozambican people and is clearly to the disadvantage of RENAMO.


          The Reporters Without Borders' Worldwide Press Freedom Index 2006 ranked Mozambique 45th out of 168 countries.


          


          Economy
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          The official currency is the New Metical (as of 2007, 1 USD is roughly equivalent to 25 Meticals), which replaced old Meticals in rate thousand to one. The old currency will be redeemed by the Bank of Mozambique until the end of 2012. The US dollar, South African rand, and recently the Euro are also widely accepted and used in business transactions. The minimum legal salary is around US$60 per month. Mozambique is member of the Southern African Development Community (SADC). The SADC free trade protocol is aimed at making the Southern African region more competitive by eliminating tariffs and other trade barriers.


          


          Rebounding growth


          The resettlement of civil war refugees and successful economic reform have led to a high growth rate: the average growth rate from 1993 to 1999 was 6.7%; from 1997 to 1999 it averaged more than 10% per year. The devastating floods of early 2000 slowed GDP growth to 2.1%. A full recovery was achieved with growth of 14.8% in 2001. In 2003, the growth rate was 7%. The government projects the economy to continue to expand between 7%-10% a year for the next five years, although rapid expansion in the future hinges on several major foreign investment projects, continued economic reform, and the revival of the agriculture, transportation, and tourism sectors. More than 75% of the population engages in small scale agriculture, which still suffers from inadequate infrastructure, commercial networks, and investment. However, 88% of Mozambique's arable land is still uncultivated. In addition, the profitable exploitation of valuable titanium reserves has the potential to uplift this poverty stricken region of Africa. As a natural resource, it could play a significant role in solving unemployment and poverty.


          


          Inflation
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          The government's tight control of spending and the money supply, combined with financial sector reform, successfully reduced inflation from 70% in 1994 to less than 5% in 1998-99. Economic disruptions stemming from the devastating floods of 2000 caused inflation to jump to 12.7% that year, and it was 13% in 2003. The Mozambique's currency, the Metical (MZN), devaluated by 50% to the dollar in 2001, although in late 2001 it began to stabilize. Since then, it has held steady at about 24,000 MZN to 1 U.S. dollar. New Metical replaced old Meticals in rate thousand to one on January 1, 2007 bringing the exchange rate to 25 (new) MZN to 1 USD.


          


          Economic reforms


          More than 1,200 state-owned enterprises (mostly small) have been privatised. Preparations for privatisation and/or sector liberalisation are underway for the remaining parastatal enterprises, including telecommunications, energy, ports, and the railways. The government frequently selects a strategic foreign investor when privatising a parastatal. Additionally, customs duties have been reduced, and customs management has been streamlined and reformed. The government introduced a value-added tax in 1999 as part of its efforts to increase domestic revenues. Plans for 2003-04 include Commercial Code reform; comprehensive judicial reform; financial sector strengthening; continued civil service reform; and improved government budget, audit, and inspection capability. Further political instability resulting from the floods left thousands homeless, displaced within their own country.


          


          Improving trade imbalance
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          Imports remain almost 40% greater than exports, but this is a significant improvement over the 4:1 ratio of the immediate post-war years. In 2003, imports were $1.24 billion and exports were $910 million. Support programs provided by foreign donors and private financing of foreign direct investment mega-projects and their associated raw materials, have largely compensated for balance-of-payments shortfalls. The medium-term outlook for exports is encouraging, since a number of foreign investment projects should lead to substantial export growth and a better trade balance. MOZAL, a large aluminium smelter that commenced production in mid-2000, has greatly expanded the nation's trade volume. Traditional Mozambican exports include cashews, shrimp, fish, copra, sugar, cotton, tea, and citrus fruits. Most of these industries are being rehabilitated. As well, Mozambique is less dependent on imports for basic food and manufactured goods because of steady increases in local production.


          


          Demographics
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          The north-central provinces of Zambezia and Nampula are the most populous, with about 45% of the population. The estimated four million Macua are the dominant group in the northern part of the country; the Sena and Shona (mostly Ndau) are prominent in the Zambezi valley, and the Shangaan (Tsonga) dominate in southern Mozambique. Other groups include Makonde, Yao, Swahili, Tonga, Chopi, and Nguni (including Zulu). Bantu people comprise 99.66% of the population, the remaining 0.34% include Europeans 0.06% (largely of Portuguese ancestry), Euro-Africans 0.2% (mestio people of mixed Bantu and Portuguese heritage), and Indians 0.08%. During Portuguese colonial rule, a large minority of people of Portuguese descent lived permanently in almost all areas of the country, and Mozambicans with Portuguese blood at the time of independence numbered about 260,000. Most of these left the region after independence from Portugal in 1975. The remaining minorities in Mozambique claim heritage from Pakistan, Portuguese India and Arab countries. There are also some 7,000 Chinese.


          Despite the influence of Islamic coastal traders and European colonisers, the people of Mozambique have largely retained an indigenous culture based on small-scale agriculture. Mozambique's most well-known art forms are wood sculpture, for which the Makonde in northern Mozambique are particularly renowned, and dance. The middle and upper classes continue to be heavily influenced by the Portuguese colonial and linguistic heritage.


          


          Languages


          Portuguese is the official and most widely spoken language of the nation, because Bantus speak several of their different languages (most widely used of these are Swahili, Makhuwa, Sena, Ndau, and Shangaan  these have many Portuguese-origin words), but 40% of all people speak it  33.5%, mostly Bantus, as their second language and only 6.5%, mostly white Portuguese and mestios, speak it as their first language. Arabs, Chinese, and Indians speak their own languages (Indians from Portuguese India speak any of the Portuguese Creoles of their origin) aside from Portuguese as their second language. Most educated Mozambicans speak English, which is used in schools and business as second or third language.


          


          Education


          Under Portuguese rule, educational opportunities for poor Mozambicans were limited; Most of the Bantu population was illiterate, and many could not speak Portuguese. In fact, most of today's political leaders were educated in missionary schools. After independence, the government placed a high priority on expanding education, which reduced the illiteracy rate to about two-thirds as primary school enrollment increased. Unfortunately in recent years, school construction and teacher training enrollments have not kept up with population increases. With post-war enrollments reaching all-time highs, the quality of education has suffered. All Mozambicans are required by law to attend school through the primary level. After grade 7, students must take standardised national exams to enter secondary school, which runs from 8th to 10th grade. Secondary school students study Portuguese, mathematics, biology, chemistry, physics, history, geography, physical education, technical drawing, and English (which all schoolchildren begin in grade 6). Another round of national exams after grade 10 allows passage into pre-university school (grades 11 and 12), in which students have the opportunity to study all of the former subjects (minus physical education) plus philosophy and French. Space in Mozambican universities is extremely limited; thus most students who complete pre-university school do not immediately proceed onto university studies. Many go to work as teachers or are unemployed. There are also institutes specialising in agricultural, technical, or pedagogical studies which students may attend after grade 10 in lieu of a pre-university school, which give more vocational training. A lot of children in Mozambique don't go to primary school because they have to work for their families' subsistence farms for a living.


          


          Religion


          According to the 1997 Second General Population and Housing Census, the religions of the polled population were as follows: 34.2% identified themselves as Roman Catholic; 24.25% claimed to not be affiliated with a religion; 18.7% adhering to Zionism (an African form of Christianity); 7.8% of the population were cited as Muslims; 11.45% as other non-Catholic Christians; 3.6% as "other".


          The Roman Catholic Church has established twelve dioceses (Beira, Chimoio, Guru, Inhambane, Lichinga, Maputo, Nacala, Nampula, Pemba, Quelimane, Tete, and Xai-Xai - archdioceses are Beira, Maputo and Nampula). Statistics for the dioceses range from a low 7.44% Catholics in the population in the diocese of Chimoio, to 87.50% in Quelimane diocese (2006 official Catholic figures).


          Muslims are particularly present in the north of the country. They are organised in several "tariqa" or brotherhoods (of the Qadiriya or Shadhuliyyah branch). Two national organisations also exist - the Conselho Islamico de Moambique (reformists) and the Congresso Islamico de Mocambique (pro-sufi). There are also important Indo-Pakistani associations as well as some Shia and particularly Ismaili communities.


          Among the main Protestant churches are Igreja Unio Baptista de Moambique, the Assembleias de Deus, the Seventh-day Adventists, the Anglican Church of Southern Africa, the Igreja do Evangelho Completo de Deus, the Igreja Metodista Unida, the Igreja Presbiteriana de Moambique, the Igreja de Cristo and the Assembleia Evanglica de Deus. The Church of Jesus Christ of Latter-day Saints is also present as well as the Jehovah's Witnesses, the Brazilian Igreja Universal do Reino de Deus, and the Salvation Army.


          


          Music


          Mozambique has distinct styles of music and distinct patterns of use of instruments. Some of the music styles fall into the classification of Lusophone musical culture.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mozambique"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Mozilla Firefox


        
          

          
            
              	Mozilla Firefox
            


            
              	[image: Mozilla Firefox Icon]
            


            
              	[image: ]

              Firefox 3.0 running on Ubuntu.
            


            
              	Design by

              	Mozilla Corporation
            


            
              	Developed by

              	Mozilla Corporation

              Mozilla Foundation
            


            
              	Initial release

              	November 9, 2004 (2004-11-09)
            


            
              	Stable release

              	( July 16, 2008(2008-07-16)) [ +/]
            


            
              	Preview release

              	( July 28, 2008(2008-07-28)) [ +/]
            


            
              	Written in

              	C++, XUL, XBL, JavaScript
            


            
              	OS

              	Cross-platform
            


            
              	Size

              	7.2 MB (Windows)

              17.2 MB ( Mac OS X)

              8.7 MB (Linux)

              (all archived)
            


            
              	Available in

              	Over 45 languages
            


            
              	Development status

              	Active
            


            
              	Type

              	Web browser

              FTP client

              gopher client
            


            
              	License

              	MPL/ GPL/ LGPL/ Mozilla EULA (for binary redistribution)
            


            
              	Website

              	http://www.firefox.com/
            

          


          Mozilla Firefox is a web browser descended from the Mozilla Application Suite, managed by the Mozilla Corporation. Firefox had 19.23% of the recorded usage share of web browsers as of July 2008, making it the second-most popular browser in current use worldwide, after Internet Explorer.


          To display web pages, Firefox uses the Gecko layout engine, which implements some current web standards plus a few features which are intended to anticipate likely additions to the standards.


          Firefox includes tabbed browsing, a spell checker, incremental find, live bookmarking, a download manager, and an integrated search system that uses the user's desired search engine. Functions can be added through add-ons created by third-party developers, the most popular of which include the NoScript JavaScript disabling utility, Tab Mix Plus customizer, FoxyTunes media player control toolbar, Adblock Plus ad blocking utility, StumbleUpon (website discovery), DownThemAll! download enhancer and Web Developer toolbar.


          Firefox runs on various versions of Microsoft Windows, Mac OS X, Linux, and many other Unix-like operating systems. Its current stable release is version 3.0.1, released on July 16, 2008. Firefox's source code is free software, released under a tri-license GPL/ LGPL/ MPL.
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          Dave Hyatt and Blake Ross began working on the Firefox project as an experimental branch of the Mozilla project. They believed the commercial requirements of Netscape's sponsorship and developer-driven feature creep compromised the utility of the Mozilla browser. To combat what they saw as the Mozilla Suite's software bloat, they created a stand-alone browser, with which they intended to replace the Mozilla Suite. On April 3, 2003, the Mozilla Organization announced that they planned to change their focus from the Mozilla Suite to Firefox and Thunderbird.


          The Firefox project has undergone several name changes. Originally titled Phoenix, it was renamed because of trademark issues with Phoenix Technologies. The replacement name, Firebird, provoked an intense response from the Firebird free database software project. In response, the Mozilla Foundation stated that the browser should always bear the name Mozilla Firebird to avoid confusion with the database software. Continuing pressure from the database server's development community forced another change; on February 9, 2004, Mozilla Firebird became Mozilla Firefox, often referred to as simply Firefox. Mozilla prefers Firefox to be abbreviated as Fx or fx, though it is often abbreviated as FF.


          The Firefox project went through many versions before 1.0 was released on November 9, 2004. After a series of stability and security fixes, the Mozilla Foundation released its first major update, Firefox version 1.5, on November 29, 2005. On October 24, 2006, Mozilla released Firefox 2. This version includes updates to the tabbed browsing environment, the extensions manager, the GUI, and the find, search and software update engines; a new session restore feature; inline spell checking; and an anti-phishing feature which was implemented by Google as an extension, and later merged into the program itself. In December 2007, Firefox Live Chat was launched. It allows users to ask volunteers questions through a system powered by Jive Software, with guaranteed hours of operation and the possibility of help after hours.
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              	Pescadero

              	September 23, 2002

              	First release; customizable toolbar, quicksearch, tabbed browsing.
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              	Santa Cruz

              	October 1, 2002

              	Sidebar, extension management.
            


            
              	0.3

              	[image: No]N

              	Lucia

              	October 14, 2002

              	Image blocking, pop-up blocking whitelist.
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              	Oceano

              	October 19, 2002

              	Themes, pop-up blocking improvements, toolbar customization.
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              	December 7, 2002

              	Multiple homepages, sidebar and accessibility improvements, history.
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              	Glendale

              	May 17, 2003

              	New default theme (Qute), bookmark and privacy improvements, smooth scrolling, automatic image resizing.
            


            
              	0.7
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              	Indio

              	October 15, 2003

              	Automatic scrolling, password manager, preferences panel improvements.
            


            
              	Mozilla Firefox

              	1.6

              	0.8
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              	Royal Oak

              	February 9, 2004

              	Windows installer, offline working, bookmarks and download manager improvements, rebranded with new logo.
            


            
              	1.7

              	0.9
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              	One Tree Hill

              	June 15, 2004

              	New default theme (Winstripe), comprehensive data migration, new extension/theme manager, reduced download size, new help system, Linux installer, mail icon (Windows only).
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              	Phoenix

              	November 9, 2004

              	Official version 1.0 release. Added new features such as RSS/ Atom feed support, find toolbar, plugin finder. Reached its end of life on April 13, 2006 with the release of version 1.0.8. (support for older versions of Firefox typically ends six months after a new major version is available).
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              	Deer Park

              	November 29, 2005

              	Official version 1.5 release. Added support for SVG and canvas, UI adjustments and improvements in JavaScript 1.5 and CSS 2/3. Reached its end of life on May 30, 2007 with the release of Firefox 1.5.0.12.
            


            
              	Mozilla Firefox 2

              	1.8.1
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              	Bon Echo

              	October 24, 2006

              	Official version 2.0 release. Added new features such as session restoration after a browser crash, search suggestion for Google and Yahoo!, new search plugin manager and add-on manager, web feed previewing, bookmark microsummaries and anti-phishing protection. Winstripe theme refresh. Included support for JavaScript 1.7. Support for Firefox 2 will end mid-December 2008.
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              	July 15, 2008

              	Official version 2.0.0.16 release. Added security fixes.
            


            
              	Mozilla Firefox 3

              	1.9

              	3.0

              	[image: Yes]Y

              	Gran Paradiso

              	June 17, 2008

              	Official version 3.0 release. Cairo used as a graphics backend. Cocoa Widgets included in OS X builds. APIs implemented from WHATWG specs. Changes to how DOM events are dispatched, how HTML object elements are loaded, and how web pages are rendered. New SVG elements and filters, and improved SVG specification compliance. Acid2 test compliant. New UI improvements, including default themes for different operating systems and new download manager. Windows 95, 98, ME, Mac OS X v10.3.9 and lower, and GTK+ 2.8 and lower are no longer supported. Addons.mozilla.org integration in the Add-ons window. Support for APNG files.
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              	July 16, 2008

              	Official version 3.0.1 release. Security and stability fixes. Fixed problems with updating of phishing and malware database, saving of SSL certificate exceptions list, printing a selected region. Updated public suffix list.
            


            
              	1.9.1

              	3.1a1
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              	Shiretoko

              	July 28, 2008

              	Web standards improvements in the Gecko layout engine. Text API for the <canvas> element. Support for using border images. Support for JavaScript query selectors. Several improvements to the Smart Location Bar. A new tab switching behaviour.
            

          


          


          Features


          Features included with Firefox are tabbed browsing, spell checker, incremental find, live bookmarking, an integrated download manager, and an integrated search system that uses the user's desired search engine. The developers of Firefox aimed to produce a browser that "just surfs the web" and delivers the "best possible browsing experience to the widest possible set of people."


          Users can customize Firefox with extensions and themes. Mozilla maintains an add-on repository at addons.mozilla.org with nearly 2000 add-ons in it as of September 2007.


          Firefox provides an environment for web developers in which they can use built-in tools, such as the Error Console or the DOM Inspector, or extensions, such as Firebug.


          


          Standards support


          Mozilla Firefox supports many web standards, including HTML, XML, XHTML, SVG 1.1 (partial), CSS (with extensions), ECMAScript ( JavaScript), DOM, MathML, DTD, XSLT, XPath, and PNG images with alpha transparency. Firefox also supports standards proposals created by the WHATWG such as client-side storage, and canvas element.


          Firefox passes the Acid2 standards-compliance test from version 3.0. Firefox 3.0 does not pass the Acid3 test; it scores 71/100 and does not render the image correctly.


          


          Security


          Firefox uses a sandbox security model, and limits scripts from accessing data from other web sites based on the same origin policy. It uses SSL/TLS to protect communications with web servers using strong cryptography when using the https protocol. It also provides support for web applications to use smartcards for authentication purposes.


          The Mozilla Foundation offers a "bug bounty" to researchers who discover severe security holes in Firefox. Official guidelines for handling security vulnerabilities discourage early disclosure of vulnerabilities so as not to give potential attackers an advantage in creating exploits.


          Because Firefox has fewer and less severe publicly known unpatched security vulnerabilities than Internet Explorer (see Comparison of web browsers), improved security is often cited as a reason to switch from Internet Explorer to Firefox. The Washington Post reports that exploit code for critical unpatched security vulnerabilities in Internet Explorer was available for 284 days in 2006. In comparison, exploit code for critical security vulnerabilities in Firefox was available for 9 days before Mozilla shipped a patch to remedy the problem.


          A 2006 Symantec study showed that although Firefox had surpassed other browsers in the number of vendor-confirmed vulnerabilities that year through September, these vulnerabilities were patched far more quickly than those found in other browsers. Symantec later clarified their statement, saying that Firefox still had fewer security vulnerabilities than Internet Explorer, as counted by security researchers. As of July 18, 2008, Firefox 3 has zero security vulnerabilities unpatched according to Secunia. Internet Explorer 7 has ten security vulnerabilities unpatched, the most severe of which was rated "moderately critical" by Secunia.


          


          Version 3.0


          


          Licensing


          Firefox is free and open source software, and is tri-licensed under the Mozilla Public License (MPL), GNU General Public License (GPL), and the GNU Lesser General Public License (LGPL). These licenses permit anyone to view, modify and/or redistribute the source code, and several publicly released applications have been built on it; for example, Netscape, Flock, Miro, and Songbird make use of code from Firefox


          The official end-user builds of Firefox distributed from mozilla.com are licensed under the Mozilla End User License Agreement ( EULA). Several elements do not fall under the scope of the tri-license and have their use restricted by the EULA, including the trademarked Firefox name, the proprietary artwork, and the proprietary closed-source Talkback crash reporter. Because of this and the clickwrap agreement included in the Windows version, the Free Software Foundation (FSF) consider these builds proprietary software. However, BreakPad, an open source crash reporting system, has replaced Talkback in Firefox 3.0.


          In the past, Firefox was licensed solely under the MPL, which the FSF criticizes for being weak copyleft; the license permits, in limited ways, proprietary derivative works. Additionally, code under the MPL cannot legally be linked with code under the GPL or the LGPL. To address these concerns, Mozilla re-licensed Firefox under the tri-license scheme of MPL, GPL, and LGPL. Since the re-licensing, developers have been free to choose the license under which they will receive the code, to suit their intended use: GPL or LGPL linking and derivative works when one of those licenses is chosen, or MPL use (including the possibility of proprietary derivative works) if they choose the MPL.


          


          Trademark and logo issues


          
            [image: The generic globe logo used when Firefox is compiled without the official branding]

            
              The generic globe logo used when Firefox is compiled without the official branding
            

          


          The name "Mozilla Firefox" is a registered trademark; along with the official Firefox logo, it may only be used under certain terms and conditions. Anyone may redistribute the official binaries in unmodified form and use the Firefox name and branding for such distribution, but restrictions are placed on distributions which modify the underlying source code.


          There has been some controversy over the Mozilla Foundation's intentions in stopping certain open source distributions from using the "Firefox" trademark. Former Mozilla CEO Mitchell Baker explained in an interview in 2007 that distributions could freely use the Firefox trademark if they did not modify source-code, and that the Mozilla Foundation's only concern was with users getting a consistent experience when they used "Firefox".


          To allow distributions of the code without using the official branding, the Firefox source code contains a "branding switch". This switch allows the code to be compiled without the official logo and name, for example to produce a derivative work unencumbered by restrictions on the Firefox trademark (this is also often used for betas and alphas of future Firefox versions). In the unbranded compilation the trademarked logo and name are replaced with a freely distributable generic globe logo and the name of the release series from which the modified version was derived. The name "Deer Park" is used for derivatives of Firefox 1.5, "Bon Echo" for derivatives of Firefox 2.0, and "Gran Paradiso" is used for derivatives of Firefox 3.0. The codename Minefield and a modified version of the generic logo stylized to look like a bomb is used for unofficial build of version 3.0 and later, and for nightly builds of the trunk.


          Outside of certain exceptions made for "community editions", distributing modified versions of Firefox under the "Firefox" name requires explicit approval from Mozilla for the changes made to the underlying code, and requires the use of all of the official branding. For example, it is not permissible to use the name "Firefox" without also using the official logo. When the Debian project decided to stop using the official Firefox logo in 2006 (because of copyright restrictions on its use incompatible with the project's guidelines), they were told by a representative of the Mozilla Foundation that this was not acceptable, and were asked to either comply with the published trademark guidelines or cease using the "Firefox" name in their distribution. Ultimately, Debian switched to branding their modified version of Firefox " Iceweasel", along with other Mozilla software.


          


          Advertising


          The rapid adoption of Firefox, 100 million downloads in its first year of availability, followed a series of aggressive marketing campaigns starting in 2004 with a series of events Blake Ross and Asa Dotzler called "marketing weeks".


          On September 12, 2004, a marketing portal dubbed "Spread Firefox" (SFX) debuted along with the Firefox Preview Release, creating a centralized space for the discussion of various marketing techniques. The portal enhanced the "Get Firefox" button program, giving users "referrer points" as an incentive. The site lists the top 250 referrers. From time to time, the SFX team or SFX members launch marketing events organized at the Spread Firefox website. As a part of the Spread Firefox campaign, there is an attempt to break the world download record with the release of Firefox 3. The idea is to have the newest version downloaded by as many people as possible within a 24 hour time period.


          The "World Firefox Day" campaign started on July 15, 2006, the third anniversary of the founding of the Mozilla Foundation, and ran until September 15, 2006. Participants registered themselves and a friend on the website for nomination to have their names displayed on the Firefox Friends Wall, a digital wall that will be displayed at the headquarters of the Mozilla Foundation.


          On February 21, 2008 in honour of reaching 500 million downloads, the Firefox community celebrated by visiting FreeRice to earn 500 million grains of rice.


          Some of Firefox's contributors made a crop circle of the Firefox logo, which can be seen on Google Earth at coordinates .


          


          Market adoption
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          Mozilla Firefox's market share has grown for each growth period since inception, mostly at the expense of Internet Explorer; Internet Explorer has seen a steady decline of its usage share since Firefox's release. By early 2008, Firefox had approximately 15% global usage share of web browsers. Market shares break down as following: 43% for Internet Explorer 7, 32% for Internet Explorer 6, 16% for Firefox 2.0, 4% for Safari 3.0, and less than half a percent for both Firefox 1.x and Internet Explorer 5.x versions.


          As one article noted after the release of Firefox 2.0 in October 2006, "IE6 had the lion's share of the browser market with 77.22%. Internet Explorer 7 had climbed to 3.18%, while Firefox 2.0 was at 0.69%."


          A Softpedia article, however, noted in July 2007 that "Firefox 2.0 has been also expanding its share constantly in spite of IE7. From just 0.69% in October 2006, Firefox 2.0 is now accounting for 11.07% of the market. Mozilla has even sacrificed version 1.5 of its open source browser for Firefox 2.0. With support cut at the end of June, Firefox 1.5 dropped to just 2.85%."


          Downloads have continued at an increasing rate since Firefox 1.0 was released in November 2004, and as of February 21, 2008 Firefox has been downloaded over 500 million times. This number does not include downloads using software updates or those from third-party websites. They do not represent a user count, as one download may be installed on many machines, one person may download the software multiple times, or the software may be obtained from a third party. According to Mozilla CEO John Lilly, Firefox had about 140 million users as of February 2008.


          


          Critical reaction


          Forbes.com called Firefox the best browser in a 2004 commentary piece. PC World named Firefox "Product of the Year" in 2005 on their "100 Best Products of 2005" list. After the release of Firefox 2 and Internet Explorer 7 in 2006, PC World reviewed both and declared that Firefox was the better browser. Which? Magazine named Firefox its "Best Buy" web browser..


          Like other browsers, Firefox has had a number of vulnerabilities that have affected its security, although according to CERT, not as many as Internet Explorer.


          


          Performance


          In December 2005 Internet Week ran an article in which many readers reported high memory usage in Firefox 1.5. Mozilla developers said that the higher memory use of Firefox 1.5 was at least partially due to the new fast backwards-and-forwards (FastBack) feature. Other known causes of memory problems were malfunctioning extensions such as Google Toolbar and some older versions of Adblock, or plug-ins, such as older versions of Adobe Acrobat Reader. When PC Magazine compared memory usage of Firefox, Opera and Internet Explorer, they found that Firefox used approximately as much memory as the other two browsers.


          Softpedia also noted that Firefox 1.5 took longer to start up than other browsers, which was confirmed by browser speed tests. IE 6 launches faster than Firefox 1.5 on Microsoft Windows since many of its components are built into Windows and are loaded during system startup. As a workaround for the issue, a preloader application was created that loads components of Firefox on startup, similar to Internet Explorer. A Windows Vista feature called SuperFetch performs a similar task of preloading Firefox if it is used often enough.


          Tests performed by PC World and Zimbra indicate that Firefox 2 uses less memory than Internet Explorer 7. Firefox 3 uses less memory than Internet Explorer, Opera, Safari, and Firefox 2 in tests performed by Mozilla, CyberNet, and The Browser World.


          


          Relationship with Google


          The Mozilla Corporation's relationship with Google has been noted in the media, especially with regard to their paid referral agreement. The release of the anti-phishing protection in Firefox 2 in particular raised considerable controversy: anti-phishing protection enabled by default is based on a list updated by twice-hourly downloads to the user's computer from Google's server. The user cannot change the data provider within the GUI, and is not informed who the default data provider is. The browser also sends Google's cookie with each update request. An additional, explicitly opt-in security feature has been added to recent builds by the Mozilla Foundation. This anti-phishing feature provides live protection by checking each visited URL with Google. Some Internet privacy advocacy groups have expressed concerns surrounding Google's possible uses of this data, though Firefox's privacy policy states that Google may not use personal information for any purposes other than the anti-phishing protection feature.


          In 2005, the Mozilla Foundation and Mozilla Corporation had a combined revenue of US$52.9 million, with approximately 95 percent derived from search engine royalties. In 2006, the Mozilla Foundation and Mozilla Corporation had a combined revenue of US$66.9 million, with approximately 90 percent derived from search engine royalties.


          


          Response from Microsoft


          Microsoft's head of Australian operations, Steve Vamos, stated in late 2004 that he did not see Firefox as a threat and that there was not significant demand for the feature set of Firefox among Microsoft's users. Microsoft Chairman Bill Gates has used Firefox, but he has commented "so much software gets downloaded all the time, but do people actually use it?"


          A Microsoft SEC filing on June 30, 2005 acknowledged that "competitors such as Mozilla offer software that competes with the Internet Explorer Web browsing capabilities of our Windows operating system products." The release of Internet Explorer 7 was fast tracked, and included functionality that was previously available in Firefox and other browsers, such as tabbed browsing and RSS feeds.


          Despite the cold reception from Microsoft's top management, the Internet Explorer development team maintains a relationship with Mozilla. They meet regularly to discuss web standards such as extended validation certificates. In 2005 Mozilla agreed to allow Microsoft to use its Web feed logo in the interest of common graphical representation of the Web feeds feature.


          In August 2006, Microsoft offered to help Mozilla integrate Firefox with the then-forthcoming Windows Vista, which Mozilla accepted.


          In October 2006, as congratulations for a successful ship of Firefox 2, the Internet Explorer 7 development team sent a cake to Mozilla. As a nod to the browser wars, some readers joked about the cake being poisoned, while others jokingly suggested that Mozilla sent a cake back along with the recipe, in reference to the open-source software movement. The IE development team sent another cake on June 17, 2008, upon the successful release of Firefox 3.


          In November 2007, Microsoft employee Jeff Jones criticized Firefox, claiming that Internet Explorer experienced fewer vulnerabilities and fewer higher severity vulnerabilities than Firefox in typical enterprise scenarios. Mozilla developer Mike Shaver discounted the study, citing Microsoft's bundling of security fixes and the study's focus on fixes, rather than vulnerabilities, as crucial flaws.


          


          Future developments


          The precursory releases of upcoming Firefox releases are codenamed " Minefield", as this is the name of the trunk builds. Development of Firefox after version 3.0 is split over two milestones: version 3.1 and version 4.0. Firefox 3.0, formerly in the development stage, was released to the general public on June 17, 2008. Development for the 3.1 releases takes place on the Mozilla trunk, with releases and pre-release nightly builds coming from the Mozilla 1.8.1 branch (2.0) and the Mozilla 1.9 branch (3.0). Development for 4.0 will be based on Mozilla 2.


          


          Version 3.1


          Version 3.1, codenamed Shiretoko, is planned to include support for the <video> tag as defined in the HTML 5 specification. Cross-site XMLHttpRequests (XHR), which would allow for more powerful web applications and an easier way to implement mashups, is also in planning. Native JSON DOM binding, a powerful feature for web developers, may also be included, together with full CSS 3 selector support. Firefox 3.1 will use the Gecko 1.9.1 engine, which includes a few features that were not included in the 3.0 release.


          


          Version 4.0


          On October 13, 2006, Brendan Eich, Mozilla's Chief Technology Officer, wrote about the plans for Mozilla 2, the platform on which Firefox 4.0 is likely to be based. These changes include improving and removing XPCOM APIs, switching to standard C++ features, just-in-time compilation with JavaScript 2 (known as the Tamarin project), tool-time and runtime security checks. It has also been announced that support for the Gopher protocol will be removed by default.


          


          Future features


          Open-source, in-browser video playback is intended to be included in Firefox, according to Mitchell Baker, Mozilla's former Chief Executive Officer. The goal is to do video playback without being encumbered by patent issues that are associated with so many video technologies.


          Baker also discussed the Mozilla Foundation's project to create a version of Firefox that will run reliably on mobile phones, as well as a strategy for syncing content downloaded on a PC with mobile handsets.


          Meanwhile, offline application support technology  similar to Gears  is also being built as part of Firefox. Baker said in an interview that given so much investment has now been made in the web as a platform, in order to take it to the next step, applications must continue to work when a computer's internet connection is offline.


          


          Awards


          Mozilla Firefox has been given a number of awards by various organizations. These awards include:


          
            	CNET Editors' Choice, June 2008


            	Webware 100 winner, April 2008


            	Webware 100 winner, June 2007


            	PC World 100 Best Products of 2007, May 2007


            	PC Magazine Editors' Choice, October 2006


            	CNET Editors' Choice, October 2006


            	PC World's 100 Best Products of 2006, July 2006


            	PC Magazine Technical Excellence Award, Software and Development Tools category, January 2006


            	PC Magazine Best of the Year Award, December 27, 2005


            	PC Pro Real World Award (Mozilla Foundation), December 8, 2005


            	CNET Editors' Choice, November 2005


            	UK Usability Professionals' Association Award Best Software Application 2005, November 2005


            	Macworld Editor's Choice with a 4.5 Mice Rating, November 2005


            	Softpedia Users Choice Award, September 2005


            	TUX 2005 Readers' Choice Award, September 2005


            	PC World Product of the Year, June 2005


            	Forbes Best of the Web, May 2005


            	PC Magazine Editors Choice Award, May 2005
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          In theoretical physics, M-theory is a mathematical proposal that unifies the five ten-dimensional superstring theories as limits of a single 11-dimensional theory. Though a full description of the theory is not yet known, the low-energy dynamics are known to be supergravity interacting with 2- and 5-dimensional membranes. This theory is the unique supersymmetric theory in eleven dimensions, with its low-energy matter content and interactions fully determined.


          Drawing on the work of a number of string theorists (including Ashoke Sen, Chris Hull, Paul Townsend, Michael Duff and John Schwarz); Edward Witten of the Institute for Advanced Study suggested its existence at a conference at USC in 1995, and used M-theory to explain a number of previously observed dualities, sparking a flurry of new research in string theory called the second superstring revolution.


          According to Witten and others, the M in M-theory could stand for master, mathematical, mother, mystery, membrane, magic, or matrix. Witten reluctantly admits the M in M-theory can also stand for murky because the level of understanding of the theory is so primitive. However, originally the letter was taken from membrane, but since Witten was more skeptical to membranes than his colleagues, he just kept the "M". Later, he let the meaning be a matter of taste for the user of the word "M-theory".


          In the early 1990s, it was shown that the various superstring theories were related by dualities, which allow physicists to relate the description of an object in one super string theory to the description of a different object in another super string theory. These relationships imply that each of the super string theories is a different aspect of a single underlying theory, proposed by Witten, and named "M-theory".


          M-theory is not yet complete; however it can be applied in many situations (usually by exploiting string theoretic dualities). The theory of electromagnetism was also in such a state in the mid-19th century; there were separate theories for electricity and magnetism and, although they were known to be related, the exact relationship was not clear until James Clerk Maxwell published his equations, in his 1864 paper A Dynamical Theory of the Electromagnetic Field. Witten has suggested that a general formulation of M-theory will probably require the development of new mathematical language. However, some scientists have questioned the tangible successes of M-theory given its current incompleteness, and limited predictive power, even after so many years of intense research.


          In late 2007, Bagger, Lambert and Gustavsson set off renewed interest in M-theory with the discovery of a candidate Lagrangian description of coincident M2-branes, based on a non-associative generalization of Lie Algebra, Nambu 3-algebra or Filippov 3-algebra. Practitioners hope the Bagger-Lambert-Gustavsson action (BLG action) will provide the long-sought microscopic description of M-theory.


          


          History and Development


          


          Prior to May 1995


          Prior to 1995 there were five (known) consistent superstring theories (here on referred to as string theories), which were given the names Type I string theory, Type IIA string theory, Type IIB string theory, heterotic SO(32) (the HO string) theory, and heterotic E8E8 (the HE string) theory. The five theories all share essential features that relate them to the name of string theory. Each theory is fundamentally comprised of vibrating, one dimensional strings at approximately the length of the Planck length. Calculations have also shown that each theory requires more than the normal four spacetime dimensions (although all extra dimensions are in fact spatial.) However, when the theories are analyzed in detail, significant differences appear.


          


          Type I string theory and others


          The Type I string theory has vibrating strings like the rest of the string theories. These strings vibrate both in closed loops, so that the strings have no ends, and as open strings with two loose ends. The open loose strings are what separates the Type I string theory from the other four string theories. This was a feature that the other string theories did not contain (The Type IIA and Type IIB string theories also contain open strings, however these strings are bound to D-branes, that is to say, they are tight).


          


          String vibrational patterns


          Furthermore, calculations show that the list of string vibrational patterns and the way each pattern interacts and influences others vary from one theory to another. These and other differences hindered the development of the string theory as being the theory that united quantum mechanics and general relativity successfully. Attempts by the physics community to eliminate four of the theories, leaving only one string theory, have not been successful.


          


          M-theory


          M-theory attempts to unify the five string theories by examining certain identifications and dualities. Thus each of the five string theories becomes a special case of M-theory.


          As the names suggest, some of these string theories were thought to be related to each other. In the early 1990s, string theorists discovered that some relations were so strong that they could be thought of as an identification.


          


          Type IIA and Type IIB


          The Type IIA string theory and the Type IIB string theory were known to be connected by T-duality; this essentially meant that the IIA string theory description of a circle of radius R is exactly the same as the IIB description of a circle of radius 1/R, where distances are measured in units of the Planck length.


          This was a profound result. First, this was an intrinsically quantum mechanical result; the identification did not hold in the realm of classical physics. Second, because it is possible to build up any space by gluing circles together in various ways, it would seem that any space described by the IIA string theory can also be seen as a different space described by the IIB theory. This implies that the IIA string theory can identify with the IIB string theory: any object which can be described with the IIA theory has an equivalent, although seemingly different, description in terms of the IIB theory. This suggests that the IIA string theory and the IIB string theory are really aspects of the same underlying theory.


          


          Other dualities


          There are other dualities between the other string theories. The heterotic SO(32) and the heterotic E8E8 theories are also related by T-duality; the heterotic SO(32) description of a circle of radius R is exactly the same as the heterotic E8E8 description of a circle of radius 1/R. This implies that there are really only three superstring theories, which might be called (for discussion) the Type I theory, the Type II theory, and the heterotic theory.


          There are still more dualities, however. The Type I string theory is related to the heterotic SO(32) theory by S-duality; this means that the Type I description of weakly interacting particles can also be seen as the heterotic SO(32) description of very strongly interacting particles. This identification is somewhat more subtle, in that it identifies only extreme limits of the respective theories. String theorists have found strong evidence that the two theories are really the same, even away from the extremely strong and extremely weak limits, but they do not yet have a proof strong enough to satisfy mathematicians. However, it has become clear that the two theories are related in some fashion; they appear as different limits of a single underlying theory.


          


          Only two string theories


          Given the above commonalities there appear to be only two string theories: the heterotic string theory (which is also the type I string theory) and the type II theory. There are relations between these two theories as well, and these relations are in fact strong enough to allow them to be identified.


          


          Last step


          This last step is best explained first in a certain limit. In order to describe our world, strings must be extremely tiny objects. So when one studies string theory at low energies, it becomes difficult to see that strings are extended objects  they become effectively zero-dimensional (pointlike). Consequently, the quantum theory describing the low energy limit is a theory that describes the dynamics of these points moving in spacetime, rather than strings. Such theories are called quantum field theories. However, since string theory also describes gravitational interactions, one expects the low-energy theory to describe particles moving in gravitational backgrounds. Finally, since superstring string theories are supersymmetric, one expects to see supersymmetry appearing in the low-energy approximation. These three facts imply that the low-energy approximation to a superstring theory is a supergravity theory.


          


          Supergravity theories


          The possible supergravity theories were classified by Werner Nahm in the 1970s. In 10 dimensions, there are only two supergravity theories, which are denoted Type IIA and Type IIB. This similar denomination is not a coincidence; the Type IIA string theory has the Type IIA supergravity theory as its low-energy limit and the Type IIB string theory gives rise to Type IIB supergravity. The heterotic SO(32) and heterotic E8E8 string theories also reduce to Type IIA and Type IIB supergravity in the low-energy limit. This suggests that there may indeed be a relation between the heterotic/Type I theories and the Type II theories.


          In 1994, Edward Witten outlined the following relationship: The Type IIA supergravity (corresponding to the heterotic SO(32) and Type IIA string theories) can be obtained by dimensional reduction from the single unique eleven-dimensional supergravity theory. This means that if one studied supergravity on an eleven-dimensional spacetime that looks like the product of a ten-dimensional spacetime with another very small one-dimensional manifold, one gets the Type IIA supergravity theory. (And the Type IIB supergravity theory can be obtained by using T-duality.) However, eleven-dimensional supergravity is not consistent on its own  it does not make sense at extremely high energy, and likely requires some form of completion. It seems plausible, then, that there is some quantum theory  which Witten dubbed M-theory  in eleven-dimensions which gives rise at low energies to eleven-dimensional supergravity, and is related to ten-dimensional string theory by dimensional reduction. Dimensional reduction to a circle yields the Type IIA string theory, and dimensional reduction to a line segment yields the heterotic SO(32) string theory.


          


          Same underlying theory


          M-theory would implement the notion that all of the different string theories are different special cases and/or different presentations of the same underlying theory (M-theory). Thus the concept of string theory is expanded. Unfortunately little is known about M-theory, but there is a great deal of interest in the concept from the theoretical physics community. Computations in M-theory and string theory in general are extremely complex, so concrete results are very difficult to produce. It may be some time before the full implications of these theories are known.


          The promise of M-theory is that all of the different string theories would become different limits of a single underlying theory.


          


          Nomenclature


          There are two issues to be dealt with here:


          
            	When Witten named M-theory, he did not specify what the "M" stood for, presumably because he did not feel he had the right to name a theory which he had not been able to fully describe. According to Witten himself, "'M' stands for "magic," "mystery" , or "matrix", according to taste." According to the BBC/ TLC documentary Parallel Universes, the M stands for "membrane". Other suggestions by people such as Michio Kaku, Michael Duff and Neil Turok in that documentary are "mother" (as in "mother of all theories"), and "master" theory.

          


          Cynics have noted that the M might be an upside down "W", standing for Witten. Others have suggested that for now, the "M" in M-theory should stand for Missing or Murky. The various speculations as to what "M" in "M-theory" stands for are explored in the PBS documentary based on Brian Greene's book The Elegant Universe.


          
            	The name M-theory is slightly ambiguous. It can be used to refer to both the particular eleven-dimensional theory which Witten first proposed, or it can be used to refer to a kind of theory which looks in various limits like the various string theories. Ashoke Sen has suggested that more general theory could go by the name U-theory, which might stand for Ur, Uber, Ultimate, Underlying, or perhaps Unified. (It might also stand for U-duality, which is both a reference to Sen's own work and a kind of particle physics pun.)

          


          M-theory in the following descriptions refers to the more general theory, and will be specified when used in its more limited sense.


          


          M-theory and membranes


          In the standard string theories, strings are assumed to be the single fundamental constituent of the universe. M-theory adds another fundamental constituent - membranes. Like the tenth spatial dimension, the approximate equations in the original five superstring models proved too weak to reveal membranes.


          


          P-branes


          A membrane, or brane, is a multidimensional object, usually called a p-brane, with p referring to the number of dimensions in which it exists. The value of 'p' can range from zero to nine, thus giving branes dimensions from zero (0-brane  point particle) to nine - five more than the world we are accustomed to inhabiting (3 spatial and 1 time). The inclusion of p-branes does not render previous work in string theory wrong on account of not taking note of these p-branes. P-branes are much more massive ("heavier") than strings, and when all higher-dimensional p-branes are much more massive than strings, they can be ignored, as researchers had done unknowingly in the 1970s.


          


          Strings with "loose ends"


          Shortly after Witten's breakthrough in 1995, Joseph Polchinski of the University of California, Santa Barbara discovered a fairly obscure feature of string theory. He found that in certain situations the endpoints of strings (strings with "loose ends") would not be able to move with complete freedom as they were attached, or stuck within certain regions of space. Polchinski then reasoned that if the endpoints of open strings are restricted to move within some p-dimensional region of space, then that region of space must be occupied by a p-brane. These type of "sticky" branes are called Dirichlet-p-branes, or D-p-branes. His calculations showed that the newly discovered D-p-branes had exactly the right properties to be the objects that exert a tight grip on the open string endpoints, thus holding down these strings within the p-dimensional region of space they fill.


          


          Strings with closed loops


          Not all strings are confined to p-branes. Strings with closed loops, like the graviton, are completely free to move from membrane to membrane. Of the four force carrier particles, the graviton is unique in this way. Researchers speculate that this is the reason why investigation through the weak force, the strong force, and the electromagnetic force have not hinted at the possibility of extra dimensions. These force carrier particles are strings with endpoints that confine them to their p-branes. Further testing is needed in order to show that extra spatial dimensions indeed exist through experimentation with gravity.


          


          Membrane Interactions


          
            [image: The basic orientable 2-brane interactions]

            
              The basic orientable 2-brane interactions
            

          


          One of the reasons M-Theory is so difficult to formulate is that the numbers of different types of membranes in the various dimensions increases exponentially. For example once you get to 3 dimensional surfaces you have to deal with solid objects with knot shaped holes, and then you need the whole of knot theory just to classify them. Since M-Theory is thought to operate in 11 dimensions this problem then becomes very difficult. But just like string theory, in order for the theory to satisfy causality, the theory must be local, and so the topology changing must occur at a single point. The basic orientable 2-brane interactions are easy to show. Orientable 2-branes are tori with multiple holes cut out of them.


          


          Matrix theory


          The original formulation of M-theory was in terms of a (relatively) low-energy effective field theory, called 11-dimensional Supergravity. Though this formulation provided a key link to the low-energy limits of string theories, it was recognized that a full high-energy formulation (or "UV-completion") of M-theory was needed.


          


          Analogy with water


          For an analogy, the Supergravity description is like treating water as a continuous, incompressible fluid. This is effective for describing long-distance effects such as waves and currents, but inadequate to understand short-distance/high-energy phenomena such as evaporation, for which a description of the underlying molecules is needed. What, then, are the underlying degrees of freedom of M-theory?


          [bookmark: 9_matrices]


          9 matrices


          Banks, Fischler, Shenker and Susskind (BFSS) conjectured that Matrix theory could provide the answer. They demonstrated that a theory of 9 very large matrices, evolving in time, could reproduce the Supergravity description at low energy, but take over for it as it breaks down at high energy. While the Supergravity description assumes a continuous space-time, Matrix theory predicts that, at short distances, noncommutative geometry takes over, somewhat similar to the way the continuum of water breaks down at short distances in favour of the graininess of molecules.


          


          Books


          
            	Brian Greene has written books explaining string theory and M-theory for the layperson in 1999, The Elegant Universe, ISBN 0-375-70811-1 and in 2004, The Fabric of the Cosmos, ISBN 0-375-41288-3.


            	Kaku, Michio (1999). Strings, Conformal Fields, and M-Theory. New York: Springer. ISBN 0387988920. for a more advanced introduction.
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                  Mu Arae
                

              
            


            
              	Observation data

              Epoch J2000.0 Equinox J2000.0
            


            
              	Constellation

              ( pronunciation)

              	Ara
            


            
              	Right ascension

              	17h 44m 08.7s
            


            
              	Declination

              	51 50' 03"
            


            
              	Apparent magnitude (V)

              	+5.12
            


            
              	Characteristics
            


            
              	Spectral type

              	G3IVV
            


            
              	U-B colour index

              	?
            


            
              	B-V colour index

              	0.694
            


            
              	Variable type

              	none
            


            
              	Astrometry
            


            
              	Radial velocity (Rv)

              	9.0 km/s
            


            
              	Proper motion ()

              	RA: 15.06 mas/ yr

              Dec.: 191.17 mas/ yr
            


            
              	Parallax ()

              	65.46 0.80 mas
            


            
              	Distance

              	49.8  0.6 ly

              (15.3  0.2 pc)
            


            
              	Absolute magnitude (MV)

              	+4.28
            


            
              	Details
            


            
              	Mass

              	1.10  0.05 M☉
            


            
              	Radius

              	1.3150  0.0190 R☉
            


            
              	Luminosity

              	1.75  0.10 L☉
            


            
              	Temperature

              	5813  40 K
            


            
              	Metallicity

              	210  20%
            


            
              	Rotation

              	31 days
            


            
              	Age

              	6410 million years
            


            
              	Other designations
            


            
              	
                
                  HR 6585, HD 160691, Gl 691, CD-5111094, FK5 662, HIP 86796, SAO 244981, GC 24024
                

              
            

          


          Mu Arae ( Ara /  Arae) is a Sunlike yellow-orange star located around 50 light years away in the constellation Ara. The star has a planetary system with four known planets, three of them with masses comparable to that of Jupiter. The system's innermost planet was the first "hot Neptune" to be discovered.


          


          Distance and visibility


          According to measurements made by the Hipparcos astrometric satellite, Mu Arae exhibits a parallax of 65.46 milliarcseconds as the Earth moves around the Sun. When combined with the known distance from the Earth to the Sun, this means the star is located at a distance of 49.8 light years (15.3 parsecs). Seen from Earth it has an apparent magnitude of +5.12 and is visible to the naked eye.


          


          Stellar characteristics


          Mu Arae is estimated to be slightly more massive than our Sun at around 1.10 solar masses. Based on the abundance of iron, it is around twice as enriched in heavy elements as our Sun, and is therefore described as metal-rich. Its surface temperature of around 5800 K is similar to our Sun. The star has a radius estimated to be 31.5% greater than our Sun and is 75% more luminous.


          As a star ages, the level of activity in its chromosphere is expected to decline. Based on observed activity levels, the age of Mu Arae is estimated to be around 6,410 million years or 1,450 million years, depending on the theoretical model used. Another way to estimate the star's age is to match its properties with models of stellar evolution. This method suggests an age of around 4,400 million years.


          Mu Arae has a listed spectral type of G3IVV. The G3 part means the star is classified as yellow in colour, similar to our Sun (a G2V star). The star may be entering the subgiant stage of its evolution as it starts to run out of hydrogen in its core. This is reflected in its uncertain luminosity class, between IV (the subgiants) and V ( main sequence dwarf stars like the Sun).


          


          Planetary system
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          As of August 2006, four extrasolar planets have been detected in orbit around Mu Arae. Three have high masses and are likely to be gas giants. The innermost planet has a mass comparable to that of Uranus and may either be a small gas giant or a large terrestrial planet. The other 3 planets are roughly Jupiter-sized.


          


          Discovery


          In 2001, an extrasolar planet was announced by the Anglo-Australian Planet Search team, together with the planet orbiting Epsilon Reticuli. The planet, designated Mu Arae b, was thought to be in a highly eccentric orbit of around 743 days. The discovery was made by analysing variations in the star's radial velocity (measured by observing the Doppler shift of the star's spectral lines) as a result of being pulled around by the planet's gravity.


          Further observations revealed the presence of a second object in the system ( Mu Arae c), which was published in 2004. At the time, the parameters of this planet were poorly constrained and it was thought to be in an orbit of around 8.2 years with a high eccentricity.


          Later in 2004, a small inner planet designated Mu Arae d was announced with a mass comparable to that of Uranus in a 9-day orbit. This was the first of the class of planets known as "hot Neptunes" to be discovered. The discovery was made by making high-precision radial velocity measurements with the High Accuracy Radial Velocity Planet Searcher (HARPS) spectrograph.


          In 2006, two teams, one led by Krzysztof Goździewski and the other by Francesco Pepe independently announced four-planet models for the radial velocity measurements of the star, with a new planet ( Mu Arae e) in a near-circular orbit lasting approximately 311 days. The new model gives revised parameters for the previously known planets, with lower eccentricity orbits than in the previous model. The discovery of the fourth planet made Mu Arae the second known four-planet extrasolar system, after 55 Cancri.


          


          System structure


          The Mu Arae system consists of an inner Uranus-mass planet in a tight 9-day orbit and three massive planets, probably gas giants, on wide, near-circular orbits, which contrasts with the high-eccentricity orbits typically observed for long-period extrasolar planets. The Uranus-mass planet may be a chthonian planet, the core of a gas giant which has had its outer layers stripped away by stellar radiation. Alternatively it may have formed in the inner regions of the Mu Arae system as a rocky "super-Earth".


          The inner gas giants "e" and "b" are located close to the 2:1 orbital resonance which causes them to undergo strong interactions. The best-fit solution to the system is actually unstable: simulations suggest the system is destroyed after 78 million years, which is significantly shorter than the estimated age of the star system. More stable solutions, including ones in which the two planets are actually in the resonance (similar to the situation in the Gliese 876 system) can be found which give only a slightly worse fit to the data.


          Searches for circumstellar discs show no evidence for a debris disc similar to the Kuiper belt around Mu Arae. If Mu Arae does have a Kuiper belt, it is too faint to be detected with current instruments.


          



          
            
              The Mu Arae system
            

            
              	Companion

              (in order from star)

              	Mass

              	Semimajor axis

              ( AU)

              	Orbital period

              (days)

              	Eccentricity
            


            
              	d

              	>0.03321 MJ

              	0.09094

              	9.6386  0.0015

              	0.172  0.04
            


            
              	e

              	>0.5219 MJ

              	0.921

              	310.55  0.83

              	0.0666  0.0122
            


            
              	b

              	>1.676 MJ

              	1.497

              	643.25  0.90

              	0.128  0.017
            


            
              	c

              	>1.814 MJ

              	5.235

              	4205.8  758.9

              	0.0985  0.0627
            

          


          


          Habitability


          The gas giant planet "b" is located in the liquid water habitable zone of Mu Arae. This would prevent an Earthlike planet from forming in the habitable zone, however large moons or Trojan planets of the gas giant could potentially support liquid water. On the other hand it is unclear whether such massive moons could actually form around a gas giant planet, thanks to an apparent scaling law between the mass of the planet and its satellite system. In addition, measurements of the star's ultraviolet flux suggest that any potentially habitable planets or moons may not receive enough ultraviolet to trigger the formation of biomolecules.


          Planet "e" would receive a similar amount of ultraviolet to the Earth and thus lies in the ultraviolet habitable zone, however, it would be too hot for any moons to support surface liquid water.


          


          Planet naming conventions


          The established convention for extrasolar planets is that the planets receive lower-case Roman letters starting from "b", in order of discovery. This system is used by the team led by Goździewski, and has been adopted in this article for compatibility with the designations used previously for the 3-planet model.


          On the other hand, the team led by Pepe have proposed a modification of the designation system, where the planets are designated in order of characterisation. Since the parameters of the outermost planet were poorly constrained before the introduction of the 4-planet model of the system, this results in a different order of designations for the planets in the Mu Arae system. Both systems agree on the designation of the 670-day planet as "b". The Pepe system designates the 9-day planet as "c", the 310-day planet as "d" and the outer planet as "e".


          Since the International Astronomical Union has not defined an official system for designations of extrasolar planets, the issue of which convention is "correct" remains open.


          
            Retrieved from " http://en.wikipedia.org/wiki/Mu_Arae"
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                          	15261857
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                    	Capital

                    	Lahore, Delhi, Agra
                  


                  
                    	Language(s)

                    	Persian (initially also Chagatai; later also Urdu)
                  


                  
                    	Government

                    	Monarchy
                  


                  
                    	Emperor
                  


                  
                    	- 1526-1530

                    	Babur
                  


                  
                    	- 15301539 and after restoration 15551556

                    	Humayun
                  


                  
                    	- 15561605

                    	Akbar
                  


                  
                    	- 16051627

                    	Jahangir
                  


                  
                    	- 16281658

                    	Shah Jahan
                  


                  
                    	
                      - 16591707

                      Later Emperors = 1707-1857

                    

                    	Aurangzeb
                  


                  
                    	History

                    	
                  


                  
                    	- Established

                    	April 21,1526
                  


                  
                    	-Ended

                    	September 21,1857
                  


                  
                    	Area
                  


                  
                    	

                    	3,000,000km (1,158,306sqmi)
                  


                  
                    	Population
                  


                  
                    	-1700 est.

                    	150,000,000
                  


                  
                    	Currency

                    	Rupee
                  

                

              
            

          


          The Mughal Empire ( Persian: سلطنت مغولی هند, Solṭanat Moġuli Hend; Urdu: مغلیہ سلطنت, Muġalīh Sulṭanat; self-designation: گوركانى, Gurakni), was an imperial power which ruled most of the Indian subcontinent from the early 16th to the mid-19th centuries. At the height of its power, around 1700, it controlled most of the subcontinent and parts of what is now Afghanistan. Its population at that time has been estimated as between 110 and 130 million, over a territory of over 4 million km (1.5 million mi). Following 1725 it declined rapidly. Its decline has been variously explained as caused by wars of succession, agrarian crises fuelling local revolts, the growth of religious intolerance and British colonialism. The last Emperor, Bahadur Shah II, whose rule was restricted to the city of Delhi, was imprisoned and exiled by the British after the Indian Rebellion of 1857.


          The classic period of the Empire starts with the accession of Akbar the Great in 1556 and ends with the death of Aurangzeb in 1707, although the Empire continued for another 150 years. During this period, the Empire was marked by a highly centralized administration connecting the different regions of India. All the significant monuments of the Mughals, their most visible legacy, date to this period.


          


          Early history


          The foundation for Mughal empire was established around 1504 by the Timurid prince Babur, a descendant of Genghis Khan and Timur, when he took control of Kabul and eastern regions of Khorasan controlling the fertile Sindh region and the lower valley of the Indus River.


          In 1526, Babur defeated the last of the Delhi Sultans, Ibrahim Shah Lodi, at the First Battle of Panipat. To secure his newly founded kingdom, Babur then had to face the Rajput confederacy led by Rana Sanga of Chittor, at the battle of Khanwa. These early military successes of the Mughals, achieved by an army much smaller than its opponents, have been attributed to their cohesion, mobility, horse-mounted archers, and use of artillery.


          Babur's son Humayun succeeded him in 1530 but suffered major reversals at the hands of the Pashtun Sher Shah Suri and effectively lost most of the fledgling empire before it could grow beyond a minor regional state. From 1540 Humayun became a ruler in exile, reaching the Court of Safavid ruler in 1542 while his forces still controlled some fortresses and small regions. But when the Afghans fell into disarray with the death of Sher Shah Suri, Humayun returned with a mixed army, raised more troops and managed to reconquer Delhi in 1555.


          Humayun crossed the rough terrain of Makran with his wife, but left behind their infant son Akbar to spare him the rigours of the journey. Akbar was eventually transported from the Rajput fortress of Umarkot in Sind where he was born, to Afghanistan to be raised by his uncle Askari. There he became an excellent outdoors man, horseman, hunter and learned the arts of war.


          The resurgent Humayun conquered the central plateau around Delhi, but months later died in an accident, leaving the realm unsettled and in war. Akbar succeeded his father on 14 February 1556, while in the midst of a war against Sikandar Shah Suri for the reclamation of the Mughal throne. He soon won his first victory at age 13 or 14. The rump remnant began to grow, then it grew considerably. He became called Akbar, as he was a wise ruler, set fair but steep taxes. He investigated the production in a certain area and taxed inhabitants 1/3 of their agricultural produce. He also set up an efficient bureaucracy and was tolerant of religious differences which softened the resistance by the conquered.


          Jahangir, the son of Mughal Emperor Akbar and Rajput princess Mariam-uz-Zamani, ruled the empire from 1605 1627. In October 1627, Shah Jahan, son of Mughal Emperor Jahangir and Rajput princess Manmati, succeeded to the throne, where he inherited a vast and rich empire in India. At mid-century this was perhaps the greatest empire in the world. Shah Jahan commissioned the famous Taj Mahal ( 1630 1653) in Agra as a tomb for his wife Mumtaz Mahal, who died giving birth to their 14th child. By 1700 the empire reached its peak with major parts of present day India, except for the North eastern states, the Sikh lands in Punjab, the lands of the Marathas, areas in the south and most of Afganistan under its domain, under the leadership of Aurangzeb Alamgir. Aurangzeb was the last of what are now referred to as the Great Mughal kings.


          


          Religion


          After the invasion of Persia by the Mongol Empire, a regional Turko-Persio-Mongol dynasty formed. Just as eastern Mongol dynasties inter-married with locals and adopted the local religion of Buddhism and the Chinese culture, this group adopted the local religion of Islam and the Persian culture. The first Mughal King, Babur, established the Mughal dynasty in regions spanning parts of present-day Pakistan and India. Upon invading this region, the Mughals inter-married with local royalty once again, creating a dynasty of combined Turko-Persian, and Mongol background. King Babur did this to create peace among the different religions in the region. In accordance to Islamic values, Babur focused on setting a good example for the Mughal Dynasty by emphasizing religious tolerance.


          The language of the court was Persian. The language spoken was Urdūn, which today has advanced into Urdu. Urdūn originated from Persio-Arabic formation, and took on various characteristics of Persian, Chagatai, and Arabic. Today, Urdu is the National Language of Pakistan and is spoken by Indian Muslims.


          The dynasty remained unstable until the reign of Akbar, who was of liberal disposition and intimately acquainted, since birth, with the mores and traditions of Islam in the Indian sub-continent. Under Akbar's rule, the court abolished the jizya (minor tax on non-Muslims comparable with zakat for Muslims) and abandoned use of the muslim lunar calendar in favour of a solar calendar . One of Akbar's most unusual ideas regarding religion was Din-i-Ilahi (Faith of God), which was an eclectic mix of Islam, Zoroastrianism, Jainism and Christianity. It was proclaimed the state religion until his death. These actions however met with stiff opposition from the muslim clergy, especially the Sufi Shaykh Alf Sani Ahmad Sirhindi. Akbar is remembered as tolerant, at least by the standards of the day: only one major massacre was recorded during his long reign (15561605), when he ordered most of the captured inhabitants of a fort be slain on February 24, 1568, after the battle for Chitor. Akbar's acceptance of other religions and toleration of their public worship, his abolition of poll-tax on non-Muslims, and his interest in other faiths show an attitude of considerable religious tolerance, which, in the minds of his orthodox Muslim opponents, was tantamount to apostasy. He made the formal declaration of his own infallibility in all matters of religious doctrine, promulgated a new creed, and adopted Hindu and Zoroastrian festivals and practices.


          The emperor Jahangir was also a religious moderate. His mother being Hindu and his father setting up an independent faith-of-the-court ('Din-i-Illahi') and the influence of his two Hindu queens (the Maharani Maanbai and Maharani Jagat) kept religious moderation as a centre-piece of state policy which was extended under the emperor Shah Jahan. Religious orthodoxy would only play an important role during the reign of Aurangzeb Ālamgīr, a devout Muslim. Under Aurangzeb, state persecution of non-Muslims reached a zenith. The religious tyranny unleashed by Aurangzeb to sanctify his warlust led to wars with the Hindu Rajputs, Marathas as well as Muslim kingdoms of Bijapur and Hyderabad and the complete subjugation of the Lucknow Nawabs. This last of the Great Mughals retracted most of the tolerant policies of his forbears. Under his reign the empire reached its greatest extent in terms of territorial gain and economic strength.


          


          Economy


          The Mughals used the mansabdar system to generate land revenue. The emperor would grant revenue rights to a mansabdar in exchange for promises of soldiers in wartime. The greater the size of the land the emperor granted, the greater the number of soldiers the mansabdar had to promise. The mansab was both revocable and non-hereditary; this gave the centre a fairly large degree of control over the mansabdars.


          



          


          Establishment and reign of Babur


          In the early 16th century, Muslim armies consisting of Mongol, Turkic, Persian, and Afghan warriors invaded India under the leadership of the Timurid prince Zahir-ud-Din-Muhammad Babur. Babur was the great-grandson of Central Asian conqueror Timur-e Lang (Timur the Lame, from which the Western name Tamerlane is derived), who had invaded India in 1398 before retiring to Samarkand. Timur himself claimed descent from the Mongol ruler, Genghis Khan. Babur was driven from Samarkand by the Uzbeks and initially established his rule in Kabul in 1504. Later, taking advantage of internal discontent in the Delhi sultanate under Ibrahim Lodi, and following an invitation from Daulat Khan Lodhi (governor of Punjab) and Alam Khan (uncle of the Sultan), Babur invaded India in 1526.


          Babur, a seasoned military commander, entered India in 1526 with his well-trained veteran army of 12,000 to meet the sultan's huge but unwieldy and disunited force of more than 100,000 men. Babur defeated the Lodhi sultan decisively at the First Battle of Panipat. Employing firearms, gun carts, movable artillery, superior cavalry tactics, and the highly regarded Mughal composite bow, a weapon even more powerful than the English longbow of the same period, Babur achieved a resounding victory and the Sultan was killed. A year later ( 1527) he decisively defeated, at the Battle of Khanwa, a Rajput confederacy led by Rana Sanga of Chittor. A third major battle was fought in 1529 at Gogra, where Babur routed the joint forces of Afghans and the sultan of Bengal. Babur died in 1530 in Agra before he could consolidate his military gains. During his short five-year reign, Babur took considerable interest in erecting buildings, though few have survived. He left behind as his chief legacy a set of descendants who would fulfil his dream of establishing an Islamic empire in the Indian subcontinent.


          


          Successors
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                History of South Asia

                (Indian Subcontinent)


              
            


            
              	Stone Age

              	70,0003300 BCE
            


            
              	 Mehrgarh Culture

              	 70003300 BCE
            


            
              	Indus Valley Civilization

              	33001700 BCE
            


            
              	Late Harappan Culture
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              	 321184 BCE
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              	250 BCE1279 CE
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              	Maratha Empire

              	16741818
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              	Mughal Emperors
            


            
              	Emperor

              	Name

              	Reign start

              	Reign end
            


            
              	Babur

              	Zahiruddin Mohammed

              	1526

              	1530
            


            
              	Humayun

              	Nasiruddin Mohammed

              	1530

              	1540
            


            
              	Interregnum *

              	-

              	1540

              	1555
            


            
              	Humayun

              	Nasiruddin Mohammed

              	1555

              	1556
            


            
              	Akbar

              	Jalaluddin Mohammed

              	1556

              	1605
            


            
              	Jahangir

              	Nuruddin Mohammed

              	1605

              	1627
            


            
              	Shah Jahan

              	Shihabuddin Mohammed

              	1627

              	1658
            


            
              	Aurangzeb

              	Muhiuddin Mohammed

              	1658

              	1707
            

          


          * Afghan Rule ( Sher Shah Suri and his descendants)


          



          


          Humayun


          When Babur died, his son Humayun (15301556) inherited a difficult task. He was pressed from all sides by a reassertion of Afghan claims to the Delhi throne and by disputes over his own succession. Driven into Sindh by the armies of Sher Shah Suri, in 1540 he fled to the Rajput Kingdom of Umarkot then to Persia, where he spent nearly ten years as an embarrassed guest of the Safavid court of Shah Tahmasp. During Sher Shah's reign, an imperial unification and administrative framework were established; this would be further developed by Akbar later in the century. In addition, the tomb of Sher Shah Suri is an architectural masterpiece that was to have a profound impact on the evolution of Indo-Islamic funerary architecture. In 1545, Humayun gained a foothold in Kabul with Safavid assistance and reasserted his Indian claims, a task facilitated by the weakening of Afghan power in the area after the death of Sher Shah Suri in May 1545. He took control of Delhi in 1555, but died within six months of his return, from a fall down the steps of his library. His tomb at Delhi represents an outstanding landmark in the development and refinement of the Mughal style. It was designed in 1564, eight years after his death, as a mark of devotion by his widow, Hamida Banu Begum.


          


          Akbar


          Humayun's untimely death in 1556 left the task of conquest and imperial consolidation to his thirteen-year-old son, Jalal-ud-Din mohammad Akbar (r.1556 1605). Following a decisive military victory at the Second Battle of Panipat in 1556, the regent Bairam Khan pursued a vigorous policy of expansion on Akbar's behalf. As soon as Akbar came of age, he began to free himself from the influences of overbearing ministers, court factions, and harem intrigues, and demonstrated his own capacity for judgment and leadership. A workaholic who seldom slept more than three hours a night, he personally oversaw the implementation of his administrative policies, which were to form the backbone of the Mughal Empire for more than 200 years. With the aide of his legendary Navaratnas, he continued to conquer, annex, and consolidate a far-flung territory bounded by Kabul in the northwest, Kashmir in the north, Bengal in the east, and beyond the Narmada River in central India.
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          Starting in 1571, Akbar built a walled capital called Fatehpur Sikri (Fatehpur means "town of victory") near Agra. Palaces for each of Akbar's senior queens, a huge artificial lake, and sumptuous water-filled courtyards were built there. However, the city was soon abandoned and the capital was moved to Lahore in 1585. The reason may have been that the water supply in Fatehpur Sikri was insufficient or of poor quality. Or, as some historians believe, Akbar had to attend to the northwest areas of his empire and therefore moved his capital northwest. In 1599, Akbar shifted his capital back to Agra from where he reigned until his death.


          Akbar adopted two distinct but effective approaches in administering a large territory and incorporating various ethnic groups into the service of his realm. In 1580 he obtained local revenue statistics for the previous decade in order to understand details of productivity and price fluctuation of different crops. Aided by Todar Mal, a Hindu scholar, Akbar issued a revenue schedule that optimized the revenue needs of the state with the ability of the peasantry to pay. Revenue demands, fixed according to local conventions of cultivation and quality of soil, ranged from one-third to one-half of the crop and were paid in cash. Akbar relied heavily on land-holding zamindars to act as revenue-collectors. They used their considerable local knowledge and influence to collect revenue and to transfer it to the treasury, keeping a portion in return for services rendered. Within his administrative system, the warrior aristocracy ( mansabdars) held ranks (mansabs) expressed in numbers of troops, and indicating pay, armed contingents, and obligations. The warrior aristocracy was generally paid from revenues of non-hereditary and transferable jagirs (revenue villages).


          An astute ruler who genuinely appreciated the challenges of administering so vast an empire, Akbar introduced a policy of reconciliation and assimilation of Hindus (including Jodhabai, later renamed Mariam-uz-Zamani Begum, the Hindu Rajput mother of his son and heir, Jahangir), who represented the majority of the population. He recruited and rewarded Hindu chiefs with the highest ranks in government; encouraged intermarriages between Mughal and Rajput aristocracy; allowed new temples to be built; personally participated in celebrating Hindu festivals such as Deepavali (or Diwali), the festival of lights; and abolished the jizya (poll tax) imposed on non-Muslims. Akbar came up with his own theory of "rulership as a divine illumination," enshrined in his new religion Din-i-Ilahi (Divine Faith), incorporating the principle of acceptance of all religions and sects. He encouraged widow re-marriage, discouraged child marriage, outlawed the practice of sati and persuaded Delhi merchants to set up special market days for women, who otherwise were secluded at home.


          By the end of Akbar's reign, the Mughal Empire extended throughout north India and south of the Narmada river. Notable exceptions were Gondwana in central India, which paid tribute to the Mughals, Assam in the northeast, and large parts of the Deccan. The area south of the Godavari river remained entirely out of the ambit of the Mughals. In 1600, Akbar's empire had a revenue of 17.5 million. By comparison, in 1800, the entire treasury of Great Britain totalled 16 million.


          Akbar's empire supported vibrant intellectual and cultural life. The large imperial library included books in Hindi, Persian, Greek, Kashmiri, English, and Arabic, such as the Shahnameh, Bhagavata Purana and the Bible. Akbar regularly sponsored debates and dialogues among religious and intellectual figures with differing views, and he welcomed Jesuit missionaries from Goa to his court. Akbar directed the creation of the Hamzanama, an artistic masterpiece that included 1400 large paintings. Architecture flourished during his reign. One of his first major building projects was the construction of a huge fort at Agra. The massive sandstone ramparts of the Red Fort are another impressive achievement. The most ambitious architectural exercise of Akbar, and one of the most glorious examples of Indo-Islamic architecture, was the creation of an entirely new capital city at Fatehpur Sikri.


          


          Jahangir
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          After the death of Akbar in 1605, his son, Prince Salim, ascended the throne and assumed the title of Jahangir, "Seizer of the World". He was assisted in his artistic attempts by his wife, Nur Jahan. The Mausoleum of Akbar at Sikandra, outside Agra, represents a major turning point in Mughal history, as the sandstone compositions of Akbar were adapted by his successors into opulent marble masterpieces. Jahangir is the central figure in the development of the Mughal garden. The most famous of his gardens is the Shalimar Bagh on the banks of Dal Lake in Kashmir.


          Mughal rule under Jahangir (1605 27) and Shah Jahan ( 1628 58) was noted for political stability, brisk economic activity, beautiful paintings, and monumental buildings. Jahangir's wife Nur Jahan (Light of the World), emerged as the most powerful individual in the court besides the emperor. As a result, Persian poets, artists, scholars, and officers  including her own family members  lured by the Mughal court's brilliance and luxury, found asylum in India. However, the number of unproductive officers mushroomed in the state bureaucracies, as did corruption, while the excessive Persian representation upset the delicate balance of impartiality at the court.


          The reign of Jahangir was also known for religious persecution. Joint Hindu and Jain forces were rebelling against the government and disrupting society. Upon stopping the rebellion, he severely persecuted the Jains and destroyed Hindu temples. Guru Arjun, the fifth Guru of Sikhs, was tortured to death during his reign. Although his relations with the son of Guru Arjun, Guru Hargobind, remained very cordial and friendly. It is contended that Guru Arjun and the Jains suffered because of their disrespect of the Empire.


          Nur Jahan's abortive efforts to secure the throne for the prince of her choice (Khurram - later Shah Jahan) led the first-born, Prince Khusrau (Maharani Maanbai's son) to rebel against Jahangir in 1622. In that same year, the Persians took over Kandahar in southern Afghanistan, an event that struck a serious blow to Mughal prestige. Jahangir also had the Tuzak-i-Jahangiri composed as a record of his reign.


          


          Shah Jahan
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          The Taj Mahal is the most famous monument built by the Mughals. It was built by Prince Khurram who ascended the throne in 1628 as Emperor Shah Jahan. Between 1636 and 1646, Shah Jahan sent Mughal armies to conquer the Deccan and the lands to the northwest of the empire, beyond the Khyber Pass. Even though they aptly demonstrated Mughal military strength, these campaigns drained the imperial treasury. As the state became a huge military machine, causing the nobles and their contingents to multiply almost fourfold, the demands for revenue from the peasantry were greatly increased. Political unification and maintenance of law and order over wide areas encouraged the emergence of large centers of commerce and crafts  such as Lahore, Delhi, Agra, and Ahmadabad  linked by roads and waterways to distant places and ports.


          However, Shah Jahan's reign is remembered more for monumental architectural achievements than anything else. The single most important architectural change was the use of marble instead of sandstone. He demolished the austere sandstone structures of Akbar in the Red Fort and replaced them with marble buildings such as the Diwan-i-Am (hall of public audience), the Diwan-i-Khas (hall of private audience), and the Moti Masjid (Pearl Mosque). The tomb of Itmiad-ud-Daula, the grandfather of his queen, Mumtaz Mahal, was also constructed on the opposite bank of the Jamuna or Yamuna. In 1638 he began to lay out the city of Shahjahanabad beside the Jamuna river further North in Delhi. The Red Fort at Delhi represents the pinnacle of centuries of experience in the construction of palace-forts. Outside the fort, he built the Jama Masjid, the largest mosque in India. However, it is for the Taj Mahal, which he built as a memorial to his beloved wife, Mumtaz Mahal, that he is most often remembered.


          Shah Jahan's extravagant architectural indulgence had a heavy price. The peasants had been impoverished by heavy taxes and by the time his son Aurangzeb ascended the throne, the empire was in a state of insolvency. As a result, opportunities for grand architectural projects were severely limited. This is most easily seen at the Bibi-ki-Maqbara, the tomb of Aurangzeb's wife, built in 1678. Though the design was inspired by the Taj Mahal, it is half its size, the proportions compressed and the detail clumsily executed.


          The Taj Mahal thus symbolizes both Mughal artistic achievement and excessive financial expenditures at a time when resources were shrinking. The economic positions of peasants and artisans did not improve because the administration failed to produce any lasting change in the existing social structure. There was no incentive for the revenue officials, whose concerns were primarily personal or familial gain, to generate resources independent of what was received from the Hindu zamindars and village leaders, who, due to self-interest and local dominance, did not hand over the entirety of the tax revenues to the imperial treasury. In their ever-greater dependence on land revenue, the Mughals unwittingly nurtured forces that eventually led to the break-up of their empire.


          


          The Reign of Aurangzeb and the decline of the empire


          
            [image: One of the thirteen gates at the Lahore Fort, this one was actually built by Mughal Emperor Aurangzeb and named Alamgir]

            
              One of the thirteen gates at the Lahore Fort, this one was actually built by Mughal Emperor Aurangzeb and named Alamgir
            

          


          The last of the Great Mughals was Aurangzeb Alamgir. During his fifty-year reign, the empire reached its greatest physical size (the Bijapur and Golconda Sultanates which had been reduced to vassaldom by Shah Jahan were formally annexed), but also showed unmistakable signs of decline. The bureaucracy had grown corrupt; the huge army used outdated weaponry and tactics. Aurangzeb restored Mughal military dominance and expanded power southward, at least for a while. Aurangzeb was involved in a series of protracted wars against the sultans of Bijapur and Golkonda in the Deccan, the Rajputs of Rajasthan, Malwa, and Bundelkhand, the Marathas in Maharashtra and the Ahoms in Assam. Peasant uprisings and revolts by local leaders became all too common, as did the conniving of the nobles to preserve their own status at the expense of a steadily weakening empire. From the early 1700s the campaigns of the Sikhs of Punjab under leaders such as Banda Bahadur, inspired by the martial teachings of their last Guru, Guru Gobind Singh, also posed a considerable threat to Mughal rule in Northern India.


          But most decisively the series of wars against the Pashtuns in Afghanistan weakened the very foundation upon which Moghul military rested. The Pashtuns formed the backbone of the Muhgal army and were some of the most hardened troops. The antagonism showed towards the erstwhile Mughal General Khushal Khan Khattak, for one, seriously undermined the Mughal miltary apparatus.


          Aurangzeb made his religion an important part of his reign. However, that brought about some resentment. For instance, the jiziya tax which non-Muslims had to pay was re-introduced; the reason for the jiziya tax is because military service is compulsory for Muslims in the Mughal empire. Non-Muslims were not required to fight in the army of their own empire (it wasn't compulsory for non-Muslims to serve in the amry). Since taxation is how the government continued to fund its services, this is the reason Aurangzeb reinstated the jiziya tax. Muslims had a different form of taxation, the zakat. In this climate, contenders for the Mughal throne were many, and the reigns of Aurangzeb's successors were short-lived and filled with strife. The Mughal Empire experienced dramatic reverses as regional nawabs or governors broke away and founded independent kingdoms such as the Marathas to the southwest and the Sikhs in the northwest. In the war of 27 years from 1681 to 1707, the Mughals suffered several heavy defeats at the hands of the Marathas. In the early 1700s the Sikhs became increasingly militant in an attempt to establish their own country where only they would control and govern. They had to make peace with the Maratha armies. Nader Shah defeated the Mughal army at the huge Battle of Karnal in February, 1739. After this victory, Nader captured and sacked Delhi, carrying away many treasures, including the Peacock Throne. In 1761, Delhi was raided by Ahmed Shah Abdali after the Third battle of Panipat.


          The decline of the Mughal Empire has been ascribed to several reasons. Some historians such as Irfan Habib have described the decline of the Mughal Empire in terms of class struggle. Habib proposed that excessive taxation and repression of peasants created a discontented class that either rebelled itself or supported rebellions by other classes and states. Athar Ali proposed a theory of a "jagirdari crisis." According to this theory, the influx of a large number of new Deccan nobles into the Mughal nobility during the reign of Aurangzeb created a shortage of agricultural crown land meant to be allotted, and destroyed the crown lands altogether. The most obvious concept is that of increasing European hegemony and spheres of influence in the region. The powers of Europe were challenging themselves to the game of who could conquer these foreign lands and exploit their riches and wealth for their own personal gain. Other theories put weight on the devious role played by the Saeed brothers in destabilizing the Mughal throne and auctioning the agricultural crown lands to the Dutch or the British for revenue extraction.


          


          The lesser Mughals


          
            	Bahadur Shah I (Shah Alam I), b. October 14, 1643 at Burhanpur, ruler 1707 12, d. February 1712 in Lahore.


            	Jahandar Shah, b. 1664, ruler 1712 13, d. February 11, 1713 in Delhi.


            	Furrukhsiyar, b. 1683, r. 1713 19, d. 1719 at Delhi.


            	Rafi Ul-Darjat, ruler 1719, d. 1719 in Delhi.


            	Rafi Ud-Daulat (Shah Jahan II), ruler 1719, d. 1719 in Delhi.


            	Nikusiyar, ruler 1719, d. 1719 in Delhi.


            	Mohammed Ibrahim, ruler 1720, d. 1720 in Delhi.


            	Muhammad Shah, b. 1702, ruler 1719 48, d. April 26, 1748 in Delhi.


            	Ahmad Shah Bahadur, b. 1725, ruler 174854, d. January 1775 in Delhi.


            	Alamgir II, b. 1699, ruler 175459, d. 1759.


            	Shah Jahan III, ruler 1760


            	Shah Alam II, b. 1728, ruler 17591806, d. 1806.


            	Akbar Shah II, b. 1760, ruler 180637, d. 1837.


            	Bahadur Shah II aka Bahadur Shah Zafar, b. 1775 in Delhi, ruler from 183757, d. 1862 in exile in Rangoon, Burma.

          


          


          Present-day descendants


          A few descendants of Bahadur Shah Zafar are known to be living in Delhi, Kolkata (previously called Calcutta), Hyderabad, and Burma. Some of the direct descendants still identify themselves with the clan name Timur and with one of its four major branches: Shokohane-Timur (Shokoh), Shahane-Timur (Shah), Bakshane-Timur (Baksh) and Salatine-Timur (Sultan). Some direct descendants of the Timur carry the surname of Mirza, Baig and Jangda are found predominantly in Pakistan, especially in major cities like Multan and Lahore and in India, particularly Dehli. A number of 'imposter' Mughals, ie people who do not have authentic right to decent are to be found in both Pakistan and India. However, good genealogical records exist for most families in the subcontinent and are often consulted for establishing the authenticity of their claims. Some descendants of the Mughal empire have even settled in the west in places like America and Europe. Some Burmese decedents of Bahadur Shah Zafar live in Rangoon, France and Canada. The Pashtoon tribe Babar living in Baluchistan regard themselves as direct decendents of Babar however this claim has not been proven authentically.


          


          Mughal influence on the subcontinent
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          A major Mughal contribution to south Asia was their unique architecture. Many monuments were built during the Mughal era including the Taj Mahal. The first Mughal emperor Babur wrote in the Bāburnāma:


          
            
              	

              	Hindustan is a place of little charm. There is no beauty in its people, no graceful social intercourse, no poetic talent or understanding, no etiquette, nobility or manliness. The arts and crafts have no harmony or symmetry. There are no good horses, meat, grapes, melons or other fruit. There is no ice, cold water, good food or bread in the markets. There are no baths and no madrasas. There are no candles, torches or candlesticks".

              	
            

          


          Fortunately his successors, with fewer memories of the Central Asian homeland he pined for, took a less jaundiced view of Indian culture, and became more or less naturalised, absorbing many Indian traits and customs along the way. The Mughal period would see a more fruitful blending of Indian, Iranian and Central Asian artistic, intellectual and literary traditions than any other in Indian history. The Mughals had a taste for the fine things in life  for beautifully designed artifacts and the enjoyment and appreciation of cultural activities. The Mughals borrowed as much as they gave; both the Hindu and Muslim traditions of India were huge influences on their interpretation of culture and court style. Nevertheless, they introduced many notable changes to Indian society and culture, including:


          
            	Centralised government which brought together many smaller kingdoms


            	Persian art and culture amalgamated with native Indian art and culture


            	Started new trade routes to Arab and Turk lands, Islam was at its very highest


            	Mughlai cuisine


            	Urdu language was formed by amalgamation of Farsi, Arabic, Turkish with many North Indian languages. Spoken Hindi branched off from Urdu at a much later date (late 19th Cent.) retaining a more distinct Sanskrit flavour.


            	A new style of architecture


            	Landscape gardening

          


          The remarkable flowering of art and architecture under the Mughals is due to several factors. The empire itself provided a secure framework within which artistic genius could flourish, and it commanded wealth and resources unparalleled in Indian history. The Mughal rulers themselves were extraordinary patrons of art, whose intellectual caliber and cultural outlook was expressed in the most refined taste.


          


          Alternate meanings


          
            	The alternate spelling of the empire, Mogul, is the source of the modern word mogul. In popular news jargon, this word denotes a successful business magnate who has built for himself a vast (and often monopolistic) empire in one or more specific industries. The usage is a reference to the expansive and wealthy empire built by the Mughal kings. Rupert Murdoch, for example, is a called a news mogul.
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          Muhammad ibn Abdullāh (Arabic: محمّد; Transliteration: Muḥammad; IPA: [mʊħɑmmd̪]; pronunciation; also spelled Mohammed or Muhammed) (ca. 570 Mecca  June 8, 632 Medina), is the central human figure of the religion of Islam and is regarded by Muslims as the messenger and prophet of God (Arabic: الله Allāh), the last and the greatest in a series of prophets of Islam. Muslims consider him the restorer of the uncorrupted original monotheistic faith ( islām) of Adam, Abraham, Moses, Noah and other prophets of Islam. He was also active as a diplomat, merchant, philosopher, orator, legislator, reformer, military general, and, for Muslims and followers of several other religions, an agent of divine action.


          Born in 570 CE in the Arabian city of Mecca, he was orphaned at a young age and was brought up under the care of his uncle. He later worked mostly as a merchant, and was first married by age 26. Discontented with life in Mecca, he retreated to a cave in the surrounding mountains for meditation and reflection. According to Islamic beliefs it was here, at age 40, in the month of Ramadan, where he received his first revelation from God. Three years after this event Muhammad started preaching these revelations publicly, proclaiming that " God is One", that complete "surrender" to Him (lit. islām) is the only way ( dīn) acceptable to God, and that he himself was a prophet and messenger of God, in the same vein as Adam, Noah, Abraham, Moses, David, Jesus and other prophets in Islam.


          Muhammad gained few followers early on, and was met with hostility from some tribes of Mecca; he was treated harshly and so were his followers. To escape persecution Muhammad and his followers migrated to Medina (then known as Yathrib) in the year 622. This event, the Hijra, marks the beginning of the Islamic calendar. In Medina Muhammad managed to unite the conflicting tribes, and after eight years of fighting with the Meccan tribes, his followers, who by then had grown to ten thousand, conquered Mecca. In 632 a few months after returning to Medina from his Farewell pilgrimage, Muhammad fell ill and died. By the time of his death most of the Arabian Peninsula had converted to Islam and he united the tribes of Arabia into a singular Muslim religious polity.


          The revelations (or Ayats, lit. "Signs of God"), which Muhammad reported receiving until his death, form the verses of the Qur'an, regarded by Muslims as the word of God, around which his religion is based. Besides the Qur'an, Muhammads life ( sira) and traditions ( sunnah) are also upheld by Muslims. They discuss Muhammad and other prophets of Islam with reverence, adding the phrase peace be upon him whenever their names are mentioned. While conceptions of Muhammad in medieval Christendom and premodern times were largely negative, appraisals in modern times have been far less so. Besides this, his life and deeds have been debated by followers and opponents over the centuries.


          


          Names and appellations in the Qur'an


          The name Muhammad (literally meaning "praiseworthy" or a verbal noun from the root ḥmd (Arabic:حمد) "to praise") occurs only four times in the Qur'an. The Qur'an addresses Muhammad in second person not by his name but by the appellations prophet ( al-nabī), messenger ( rasūl), servant of God (ʿabd), announcer (bashīr), warner (nadhīr), reminder (mudhakkir), witness ( shāhid), bearer of good tidings (mubashshir), one who calls [unto God] ( dāʿī) and the light-giving lamp (sirāj munīr). Sometimes Muhammad is addressed by designations deriving from his state at the time of the address: thus he is referred to as the enwrapped (al-muzzammil) in Qur'an 73:1 and the shrouded (al-muddaththir) in Qur'an 74:1. Although the Qur'an sometimes declines to make a distinction among prophets, in Surah 33:40 it singles out Muhammad with the epithet " Seal of the Prophets". The Qur'an also refers to Muhammad as "Ahmad" (Surah 61:6) (Arabic:أحمد), meaning "more praiseworthy".


          Background
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          The Arabian Peninsula was largely arid and volcanic, making agriculture difficult except near oases or springs. Thus the Arabian landscape was dotted with towns and cities, two prominent of which were Mecca and Medina. Communal life was essential for survival in the desert conditions, as people needed support against the harsh environment and lifestyle. The tribal grouping was thus encouraged by the need to act as a unit. This unity was based on the bond of kinship by blood. People of Arabia were either nomadic or sedentary, the former constantly traveling from one place to another seeking water and pasture for their flocks, while the latter settled and focused on trade and agriculture. The survival of nomads (or bedouins) was also partially dependent on raiding caravans or oases; thus they saw this as no crime. Medina was a large flourishing agricultural settlement, while Mecca was an important financial centre for many of the surrounding tribes.


          In pre-Islamic Arabia gods or goddesses were viewed as protectors of individual tribes and their spirits were associated with sacred trees, stones, springs and wells. There was an important shrine in Mecca (now called the Kaaba) that housed statues of 360 idols of tribal patron deities and was the site of an annual pilgrimage. Aside from these tribal gods, Arabs shared a common belief in a supreme deity Allah (literally "the god") who was however remote from their everyday concerns and thus not the object of cult or ritual. Three goddesses were associated with Allah as his daughters: al-Lat, Manat and al-Uzza. Some monotheistic communities did also exist in Arabia, including Christians and Jews. Hanifs  native pre-Islamic Arab monotheists  are also sometimes listed alongside Jews and Christians in pre-Islamic Arabia, although their historicity is disputed amongst scholars. According to the Muslim tradition, Muhammad himself was a Hanif and one of descendant of Ishmael, son of Abraham.


          
            
              	Timeline of Muhammad in Mecca
            


            
              	Important dates and locations in the life of Muhammad in Mecca
            


            
              	c.569

              	Death of his father, ʿAbd Allah
            


            
              	c.570

              	Possible date of birth, April 20: Mecca
            


            
              	576

              	Death of Mother
            


            
              	578

              	Death of Grandfather
            


            
              	c.583

              	Takes trading journeys to Syria
            


            
              	c.595

              	Meets and marries Khadijah
            


            
              	610

              	First reports of Qur'anic revelation
            


            
              	c.610

              	Becomes a Prophet of Islam
            


            
              	c.613

              	Begins spreading message of Islam publicly
            


            
              	c.614

              	Begins to gather following in Mecca
            


            
              	c.615

              	Emigration of Muslims to Ethiopia
            


            
              	616

              	Banu Hashim clan boycott begins
            


            
              	c.618

              	Medinan Civil War
            


            
              	619

              	Banu Hashim clan boycott ends
            


            
              	619

              	The year of sorrows: Khadijah and Abu Talib die
            


            
              	c.620

              	Isra and Mi'raj
            


            
              	622

              	Emigrates to Medina ( Hijra)
            

          


          



          


          Life


          


          Muhammad in Mecca


          Muhammad was born and lived in Mecca for the first 52 years of his life (570622) which was divided into two phases, that is before and after declaring the prophecy.


          


          Childhood and early life


          Muhammad was born in the month of Rabi' al-awwal in 570. He belonged to the Banu Hashim, one of the prominent families of Mecca, although it seems not to have been prosperous during Muhammad's early lifetime. Tradition places the year of Muhammad's birth as corresponding with the Year of the Elephant, which is named after the failed destruction of Mecca that year by the Aksumite king Abraha who had in his army a number of elephants. Recent scholarship has suggested alternative dates for this event, such as 568 or 569.


          Muhammad's father, Abdullah, died almost six months before he was born. According to the tradition, soon after Muhammad's birth he was sent to live with a Bedouin family in the desert, as the desert-life was considered healthier for infants. Muhammad stayed with his foster-mother, Halimah bint Abi Dhuayb, and her husband until he was two years old. Some western scholars of Islam have rejected the historicity of this tradition. At the age of six Muhammad lost his mother Amina to illness and he became fully orphaned. He was subsequently brought up for two years under the guardianship of his paternal grandfather Abd al-Muttalib, of the Banu Hashim clan of the Quraysh tribe. When he was eight years of age his grandfather also died. Muhammad now came under the care of his uncle Abu Talib, the new leader of Banu Hashim. According to Watt, because of the general disregard of the guardians in taking care of the weak members of the tribes in Mecca in sixth century, "Muhammad's guardians saw that he did not starve to death, but it was hard for them to do more for him, especially as the fortunes of the clan of Hashim seem to have been declining at that time."


          While still in his teens, Muhammad began accompanying his uncle on trading journeys to Syria gaining some experience in commercial career; the only career open to Muhammad as an orphan. According to the tradition, when Muhammad was either nine or twelve while accompanying the Meccans' caravan to Syria, he met a Christian Monk or hermit named Bahira who is said to have foreseen the career of Muhammed as a prophet of God.


          Little is known of Muhammad during his later youth, and from the fragmentary information that is available, it is hard to separate history from legend. It is known that he became a merchant and "was involved in trade between the Indian ocean and the Mediterranean Sea." Due to his upright character he acquired the nickname "Al-Amin" (Arabic: الامين), meaning "faithful, trustworthy" and was sought out as an impartial arbitrator. His reputation attracted a proposal from Khadijah, a forty-year-old widow in 595. Muhammad consented to the marriage, which by all accounts was a happy one.


          


          Beginnings of the Qur'an
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          At some point Muhammad adopted the practice of meditating alone for several weeks every year in a cave on Mount Hira near Mecca. Islamic tradition holds that in one of his visits to the Mount Hira, the angel Gabriel began communicating with him here in the year 610 and commanded Muhammad to recite the following verses:


          
            Proclaim! (or read!) in the name of thy Lord and Cherisher, Who created- Created man, out of a (mere) clot of congealed blood: Proclaim! And thy Lord is Most Bountiful,- He Who taught (the use of) the pen,- Taught man that which he knew not.(Qur'an 96:1-5)

          


          According to some traditions, upon receiving his first revelations Muhammad was deeply distressed and contemplated throwing himself off the top of a mountain but the spirit moved closer and told him that he has been chosen as a messenger of God. Muhammad returned home and was consoled and reassured by his wife, Khadijah and her Christian cousin, Waraqah ibn Nawfal. Shia tradition maintains that Muhammad was neither surprised nor frightened at the appearance of Gabriel but rather welcomed him as if he had been expecting him. The initial revelation was followed by a pause of three years during which Muhammad gave himself up further to prayers and spiritual practices. When the revelations resumed he was reassured and commanded to begin preaching: Your lord has not forsaken you nor does he hate [you] (Qur'an 93:1-11).


          According to Welch these revelations were accompanied by mysterious seizures, and the reports are unlikely to have been forged by later Muslims. Muhammad was confident that he could distinguish his own thoughts from these messages. According to the Qur'an, one of the main roles of Muhammad is to warn the unbelievers of their eschatological punishment (Qur'an 38:70, Qur'an 6:19). Sometimes the Qur'an does not explicitly refer to the Judgment day but provides examples from the history of some extinct communities and warns Muhammad's contemporaries of similar calamities (Qur'an 41:1316). Muhammad is not only a warner to those who reject God's revelation, but also a bearer of good news for those who abandon evil, listen to the divine word and serve God. Muhammad's mission also involves preaching monotheism: The Qur'an demands Muhammad to proclaim and praise the name of his Lord and instructs him not to worship idols apart from God or associate other deities with God.


          The key themes of the early Qur'anic verses included the responsibility of man towards his creator; the resurrection of dead, God's final judgment followed by vivid descriptions of the tortures in hell and pleasures in Paradise; and the signs of God in all aspects of life. Religious duties required of the believers at this time were few: belief in God, asking for forgiveness of sins, offering frequent prayers, assisting others particularly those in need, rejecting cheating and the love of wealth (considered to be significant in the commercial life of Mecca), being chaste and not to kill new-born girls.


          


          Opposition


          According to the Muslim tradition, Muhammad's wife Khadija was the first to believe he was a prophet. She was soon followed by Muhammad's ten-year-old cousin Ali ibn Abi Talib, close friend Abu Bakr, and adopted son Zaid. Around 613, Muhammad began his public preaching (Qur'an 26:214). Most Meccans ignored him and a few mocked him, while some others became his followers. There were three main groups of early converts to Islam: younger brothers and sons of great merchants; people who had fallen out of the first rank in their tribe or failed to attain it; and the weak, mostly unprotected foreigners.


          According to Ibn Sad, the opposition in Mecca started when Muhammad delivered verses that condemned idol worship and the Meccan forefathers who engaged in polytheism. The Qur'anic exegesis however maintains that it began as soon as Muhammad began preaching in public. As the number of Muhammad's followers swelled, he became a threat to the local tribes and the rulers of the city, whose wealth rested upon the Kaaba, the focal point of Meccan religious life, which Muhammad threatened to overthrow. Muhammads denunciation of the Meccan traditional religion was especially offensive to his own tribe, the Quraysh, as they were the guardians of the Ka'aba. The powerful merchants tried to convince Muhammad to abandon his preaching by offering him admission into the inner circle of merchants, and establishing his position therein by an advantageous marriage. However, he refused.


          Tradition records at great length the persecution and ill-treatment of Muhammad and his followers. Sumayyah bint Khabbab, a slave of Abu Jahl and a prominent Meccan leader, is famous as the first martyr of Islam, having been killed with a spear by her master when she refused to give up her faith. Bilal, another Muslim slave, was tortured by Umayya ibn khalaf who placed a heavy rock on his chest to force his conversion. Apart from insults, Muhammad was protected from physical harm due to belonging to the clan of Banu Hashim.
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          In 615, some of Muhammad's followers emigrated to the Ethiopian Aksumite Empire and founded a small colony there under the protection of the Christian Ethiopian emperor Aṣḥama ibn Abjar. Some early traditions describe Muhammad's involvement at this time in an episode that has come to be known as the "Story of the Cranes" -- dubbed by some scholars as the " Satanic Verses." The account holds that Muhammad pronounced a verse acknowledging the existence of three Meccan goddesses considered to be the daughters of Allah, praising them, and appealing for their intercession. According to these accounts, Muhammad later retracted the verses at the behest of Gabriel. Islamic scholars vigorously objected to the historicity of the incident as early as the tenth century CE. In any event, the relations between the Muslims and their pagan fellow-tribesmen rapidly deteriorated.


          In 617 the leaders of Makhzum and Banu Abd-Shams, two important clans of Quraysh, declared a public boycott against Banu Hashim, their commercial rival, to pressurize it into withdrawing its protection of Muhammad. The boycott lasted for three years but eventually collapsed as it failed to achieve its objective.


          


          Last years in Mecca
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          In 619, both Muhammad's wife Khadijah and his uncle Abu Talib died, and was thus known as the " year of sorrows." With the death of Abu Talib, the leadership of the clan of Banu Hashim was passed to Abu Lahab who was an inveterate enemy of Muhammad. Soon afterwards Abu Lahab withdrew the clan's protection from Muhammad. This placed Muhammad in danger of death since the withdrawal of clan protection implied that the blood revenge for his killing would not be exacted. Muhammad then visited to Ta'if, another important city in Arabia, and tried to find a protector for himself there, but his effort failed and further brought him into physical danger. Muhammad was forced to return to Mecca. A Meccan man named Mut'im b. Adi (and the protection of the tribe of Banu Nawfal) made it possible for him safely to re-enter his native city.


          Many people were visiting Mecca on business or as pilgrims to the Kaaba. Muhammad took this opportunity to look for a new home for himself and his followers. After several unsuccessful negotiations, he found hope with some men from Yathrib (later called Medina). The Arab population of Yathrib were somewhat familiar with monotheism because a Jewish community existed in that city.Converts to Islam came from nearly all Arab tribes present in Medina, such that by June of the subsequent year there were seventy-five Muslims coming to Mecca for pilgrimage and to meet Muhammad. Meeting him secretly by night, the group made what was known as the " Second Pledge of al-`Aqaba", or the "Pledge of War" Following the pledges at Aqabah, Muhammad encouraged his followers to emigrate to Yathrib. As before, with the migration to Abyssinia, the Quraysh attempted to stop the emigration. However, almost all Muslims managed to leave.


          


          Isra and Mi'raj
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          Islamic tradition relates that some time in 620, Muhammad experienced the Isra and Mi'raj, a miraculous journey said to have been accomplished in one night along with the angel Gabriel. In the first part of the journey, the Isra, he is said to have travelled from Mecca to "the farthest mosque" (in Arabic: masjid al-aqsa), which Muslims usually identify with the Al-Aqsa Mosque in Jerusalem. In the second part, the Miraj, Muhammad is said to have toured heaven and hell, and spoken with earlier prophets, such as Abraham, Moses, and Jesus. Ibn Ishaq, author of first biography of Muhammad, presents this event as a spiritual experience while later historians like Al-Tabari and Ibn Kathir present it as a physical journey. Some western scholars of Islam hold that the oldest Muslim tradition identified the journey as one traveled through the heavens from the sacred enclosure at Mecca to the celestial Kaʿba (heavenly prototype of the Kaʿba); but later tradition identified Muhammad's journey from Mecca to the abode of sanctuary (bayt al-maqdis) in Jerusalem.
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          Muhammad in Medina


          


          Hijra


          A delegation from Medina, consisting of the representatives of the twelve important clans of Medina, invited Muhammad as a neutral outsider to Medina to serve as the chief arbitrator for the entire community. There was fighting in Yathrib mainly involving its Arab and Jewish inhabitants for around a hundred years before 620. The recurring slaughters and disagreements over the resulting claims, especially after the battle of Bu'ath in which all the clans were involved, made it obvious to them that the tribal conceptions of blood-feud and an eye for an eye were no longer workable unless there was one man with authority to adjudicate in disputed cases. The delegation from Medina pledged themselves and their fellow-citizens to accept Muhammad into their community and physically protect him as one of themselves.


          Muhammad instructed his followers to emigrate to Medina until virtually all of his followers had left Mecca. Being alarmed at the departure of Muslims, according to the tradition, the Meccans plotted to assassinate Muhammad. With the help of Ali, however, Muhammad fooled the Meccans who were watching him, and secretly slipped away from the town with Abu Bakr. By 622, Muhammad had emigrated to Medina, then known as Yathrib, a large agricultural oasis. Those who had migrated from Mecca along with Muhammad became known as muhajirun (emigrants).


          


          Establishment of a new polity


          Among the first things Muhammad did in order to settle down the longstanding grievances among the tribes of Medina was drafting a document known as the Constitution of Medina, "establishing a kind of alliance or federation" among the eight Medinan tribes and Muslim emigrants from Mecca, which specified the rights and duties of all citizens and the relationship of the different communities in Medina (including that of the Muslim community to other communities specifically the Jews and other " Peoples of the Book"). The community defined in the Constitution of Medina, Ummah, had a religious outlook but was also shaped by the practical considerations and substantially preserved the legal forms of the old Arab tribes. It effectively established the first Islamic state.


          The first group of pagan converts to Islam in Medina were the clans who had not produced great leaders for themselves but had suffered from warlike leaders from other clans. This was followed by the general acceptance of Islam by the pagan population of Medina, apart from some exception. This was according to Ibn Ishaq influenced by the conversion of Sa'd ibn Mu'adh, one of the prominent leaders in Medina to Islam. Those Medinans who converted to Islam and helped the Muslim emigrants find shelter became known as the ansar (helpers). Then Muhammad instituted brotherhood between the emigrants and the helpers and he chose Ali as his own brother.


          With the early general conversion of Medinian pagans to Islam, the pagan opposition in Medina was never of prime importance in the affairs of Medina. Those remaining pagans in Medina were very bitter about the advance of Islam. In particular Asma bint Marwan and Abu 'Afak had composed verses taunting and insulting some of the Muslims. These two were assassinated and Muhammad did not disapprove of it. No one dared to take vengeance on them, and some of the members of the clan of Asma bint Marwan who had previously converted to Islam in secret, now professed Islam openly. This marked an end to the overt opposition to Muhammad among the pagans in Medina.


          


          Beginnings of armed conflict
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          Following the emigration, the Meccans seized the properties of the Muslim emigrants in Mecca. Economically uprooted and with no available profession, the Muslim migrants turned to raiding Meccan caravans for their livelihood, thus initiating armed conflict between the Muslims and Mecca. Muhammad delivered Qur'anic verses permitting the Muslims to fight the Meccans (see Qur'an 22:3940). These attacks pressured Mecca by interfering with trade, and allowed the Muslims to acquire wealth, power and prestige while working toward their ultimate goal of inducing Mecca's submission to the new faith. In March of 624, Muhammad led some three hundred warriors in a raid on a Meccan merchant caravan. The Muslims set an ambush for the Meccans at Badr. Aware of the plan, the Meccan caravan eluded Muslims. Meanwhile, a force from Mecca was sent to protect the caravan, continuing forward to confront the Muslims upon hearing that the caravan was safe. The battle of Badr began in March of 624. Though outnumbered more than three to one, the Muslims won the battle, killing at least forty-five Meccans with only fourteen Muslims dead. They had also succeeded in killing many of the Meccan leaders, including Abu Jahl. Seventy prisoners had been acquired, many of whom were soon ransomed in return for wealth or freed. Muhammad and his followers saw in the victory a confirmation of their faith. The Qur'anic verses of this period, unlike the Meccan ones, dealt with practical problems of government and issues like the distribution of spoils.


          Muhammad expelled from Medina the Banu Qaynuqa, one of the three main Jewish tribes. Following the battle of Badr, Muhammad also made mutual-aid alliances with a number of Bedouin tribes to protect his community from attacks from the northern part of Hijaz.


          


          Conflict with Mecca


          The attack at Badr committed Muhammad to total war with Meccans, who were now anxious to avenge their defeat. To maintain their economic prosperity, the Meccans needed to restore their prestige, which had been lost at Badr. In the ensuing months, Muhammad led expeditions on tribes allied with Mecca and sent out a raid on a Meccan caravan. Abu Sufyan subsequently gathered an army of three thousand men and set out for an attack on Medina.
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          A scout alerted Muhammad of the Meccan army's presence and numbers a day later. The next morning, at the Muslim conference of war, there was dispute over how best to repel the Meccans. Muhammad and many of the senior figures suggested that it would be safer to fight within Medina and take advantage of its heavily fortified strongholds. Younger Muslims argued that the Meccans were destroying their crops, and that huddling in the strongholds would destroy Muslim prestige. Muhammad eventually conceded to the wishes of the latter, and readied the Muslim force for battle. Thus, Muhammad led his force outside to the mountain of Uhud (where the Meccans had camped) and fought the Battle of Uhud on March 23. Although the Muslim army had the best of the early encounters, indiscipline on the part of strategically placed archers led to a Muslim defeat, with 75 Muslims killed including Hamza, Muhammad's uncle and one of the best known martyrs in the Muslim tradition. The Meccans did not pursue the Muslims further, but marched back to Mecca declaring victory. They were not entirely successful, however, as they had failed to achieve their aim of destroying the Muslims completely. The Muslims buried the dead, and returned to Medina that evening. Questions accumulated as to the reasons for the loss, and Muhammad subsequently delivered Qur'anic verses [Qur'an 3:152] which indicated that their defeat was partly a punishment for disobedience and partly a test for steadfastness.


          Abu Sufyan now directed his efforts towards another attack on Medina. He attracted the support of nomadic tribes to the north and east of Medina, using propaganda about Muhammad's weakness, promises of booty, memories of the prestige of Quraysh and use of bribes. Muhammad's policy was now to prevent alliances against him as much as he could. Whenever alliances of tribesmen against Medina were formed, he sent out an expedition to break them up. When Muhammad heard of men massing with hostile intentions against Medina, he reacted with severity. One example is the assassination of Ka'b ibn al-Ashraf, a member of the Jewish tribe of Banu Nadir who had gone to Mecca and written poems that had helped rouse the Meccans' grief, anger and desire for revenge after the battle of Badr. Around a year later, Muhammad expelled the Jewish Banu Nadir from Medina. Muhammad's attempts to prevent formation of a confederation against him were unsuccessful, though he was able to increase his own forces and stop many potential tribes from joining his enemies.


          


          Siege of Medina


          Abu Sufyan, the military leader of Quraysh, with the help of Banu Nadir, the exiled Jewish tribe from Medina, had mustered a force of size 10,000 men. Muhammad was able to prepare a force of about 3000 men. He had however adopted a new form of defense, unknown in Arabia at that time: Muslims had dug a trench wherever Medina lay open to cavalry attack. The idea is credited to a Persian convert to Islam, Salman the Persian. The siege of Medina began on 31 March 627 and lasted for two weeks. Abu Sufyan's troops were unprepared for the fortifications they were confronted with, and after an ineffectual siege lasting several weeks, the coalition decided to go home. The Qur'an discusses this battle in verses Qur'an 33:9-33:27.
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          During the battle, the Jewish tribe of Banu Qurayza, located at the south of Medina, had entered into negotiations with Meccan forces to revolt against Muhammad. Although they were swayed by suggestions that Muhammad was sure to be overwhelmed, they desired reassurance in case the confederacy was unable to destroy him. No agreement was reached after the prolonged negotiations, in part due to sabotage attempts by Muhammad's scouts. After the retreat of the coalition, the Muslims accused the Banu Qurayza of treachery and besieged them in their forts for 25 days. The Banu Qurayza eventually surrendered and all the men, apart from a few who converted to Islam, were beheaded, while the women and children were enslaved. In the siege of Medina, the Meccans had exerted their utmost strength towards the destruction of the Muslim community. Their failure resulted in a significant loss of prestige; their trade with Syria was gone. Following the battle of the trench, Muhammad made two expeditions to the north which ended without any fighting. While returning from one of these two expeditions (or some years earlier according to other early accounts), an accusation of adultery was made against Aisha, Muhammad's wife. Aisha was exonerated from the accusations when Muhammad announced that he had received a revelation confirming Aisha's innocence and directing that charges of adultery be supported by four eyewitnesses.


          


          Truce of Hudaybiyya


          Although Muhammad had already delivered Qur'anic verses commanding the Hajj, the Muslims had not performed it due to the enmity of the Quraysh. In the month of Shawwal 628, Muhammad ordered his followers to obtain sacrificial animals and to make preparations for a pilgrimage ( umrah) to Mecca, saying that God had promised him the fulfillment of this goal in a vision where he was shaving his head after the completion of the Hajj. Upon hearing of the approaching 1,400 Muslims, the Quraysh sent out a force of 200 cavalry to halt them. Muhammad evaded them by taking a more difficult route, thereby reaching al-Hudaybiyya, just outside of Mecca. According to Watt, although Muhammad's decision to make the pilgrimage was based on his dream, he was at the same time demonstrating to the pagan Meccans that Islam does not threaten the prestige of their sanctuary, and that Islam was an Arabian religion.


          Negotiations commenced with emissaries going to and from Mecca. While these continued, rumors spread that one of the Muslim negotiators, Uthman bin al-Affan, had been killed by the Quraysh. Muhammad responded by calling upon the pilgrims to make a pledge not to flee (or to stick with Muhammad, whatever decision he made) if the situation descended into war with Mecca. This pledge became known as the "Pledge of Acceptance" (Arabic: بيعة الرضوان , bay'at al-ridhwān) or the " Pledge under the Tree." News of Uthman's safety, however, allowed for negotiations to continue, and a treaty scheduled to last ten years was eventually signed between the Muslims and Quraysh. The main points of treaty included the cessation of hostilities; the deferral of Muhammad's pilgrimage to the following year; and an agreement to send back any Meccan who had gone to Medina without the permission of his or her protector.


          


          Many Muslims were not satisfied with the terms of the treaty. However, the Qur'anic sura "Al-Fath" (The Victory) (Qur'an 48:1-29) assured the Muslims that the expedition from which they were now returning must be considered a victorious one. It was only later that Muhammad's followers would realise the benefit behind this treaty. These benefits, according to Welch, included the inducing of the Meccans to recognise Muhammad as an equal; a cessation of military activity posing well for the future; and gaining the admiration of Meccans who were impressed by the incorporation of the pilgrimage rituals.


          After signing the truce, Muhammad made an expedition against the Jewish oasis of Khaybar, known as the Battle of Khaybar. This was possibly due to it housing the Banu Nadir, who were inciting hostilities against Muhammad, or to regain some prestige to deflect from what appeared to some Muslims as the inconclusive result of the truce of Hudaybiyya. According to Muslim tradition, Muhammad also sent letters to many rulers of the world, asking them to convert to Islam (the exact date are given variously in the sources). Hence he sent messengers (with letters) to Heraclius of the Byzantine Empire (the eastern Roman Empire), Khosrau of Persia, the chief of Yemen and to some others. In the years following the truce of Hudaybiyya, Muhammad sent his forces against the Arabs on Transjordanian Byzantine soil in the Battle of Mu'tah, in which the Muslims were defeated.


          


          Final years


          


          Conquest of Mecca
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          The truce of Hudaybiyya had been enforced for two years. The tribe of Khuz'aah had a friendly relationship with Muhammad, while on the other hand their enemies, the Banu Bakr, had an alliance with the Meccans. A clan of the Bakr made a night raid against the Khuz'aah, killing a few of them. The Meccans helped their allies (i.e., the Banu Bakr) with weapons and, according to some sources, a few Meccans also took part in the fighting. After this event, Muhammad sent a message to Mecca with three conditions, asking them to accept one of them. These were that either the Meccans paid blood money for those slain among the Khuza'ah tribe; or, that they should disavow themselves of the Banu Bakr; or, that they should declare the truce of Hudaybiyya null.
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          The Meccans replied that they would accept only the last condition. However, soon they realized their mistake and sent Abu Safyan to renew the Hudaybiyya treaty, but now his request was declined by Muhammad. Muhammad began to prepare for a campaign. In 630, Muhammad marched on Mecca with an enormous force, said to number more than ten thousand men. With minimal casualties, Muhammad took control of Mecca. He declared an amnesty for past offences, except for ten men and women who had mocked and made fun of him in songs and verses. Some of these were later pardoned. Most Meccans converted to Islam, and Muhammad subsequently destroyed all of the statues of Arabian gods in and around the Kaaba, without any exception. The Qur'an discusses the conquest of Mecca in verses Qur'an 110:1-110:3.


          


          Conquest of Arabia


          Soon after the conquest of Mecca, Muhammad was alarmed by a military threat from the confederate tribes of Hawazin who were collecting an army twice the size of Muhammad's. Hawzain were old enemies of Meccans. They were joined by the tribe of Thaqif inhabiting in the city of Taif who had adopted an anti-Meccan policy due to the decline of the prestige of Meccans. Muhammad defeated the Hawazin and Thaqif tribes in the battle of Hunayn.
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          In the same year, Muhammad made the expedition of Tabuk against northern Arabia because of their previous defeat at the Battle of Mu'tah as well as the reports of the hostile attitude adopted against Muslims. Although Muhammad did not make contact with hostile forces at Tabuk, but he received the submission of some of the local chiefs of the region. A year after the battle of Tabuk, the tribe of Thaqif inhabiting in the city of Taif sent emissaries to Medina to surrender to Muhammad and adopt Islam. Many bedouins submitted to Muhammad in order to be safe against his attacks and to benefit from the booties of the wars. The bedouins however were alien to the system of Islam and wanted to maintain their independence, their established code of virtue and their ancestral traditions. Muhammad, thus required of them a military and political agreement according to which they "acknowledge the suzerainty of Medina, to refrain from attack on the Muslims and their allies, and to pay the Zakat, the Muslim religious levy."


          


          Farewell pilgrimage and death
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          At the end of the tenth year after the migration to Medina, Muhammad carried through his first truly Islamic pilgrimage thereby teaching his followers the regulations of the various ceremonies of the annual Great Pilgrimage (hajj).


          After completing the pilgrimage rituals, Muhammad delivered a famous speech known as the Farewell Speech (Arabic: Khutbat al-Wadaa'). In this sermon, Muhammad advised his follower not to follow certain pre-Islamic customs such as adding intercalary months to align the lunar calendar with the solar calendar. Muhammad abolished all old blood feuds and disputes based on the former tribal system and asked for all old pledges to be returned as implications of the creation of the new Islamic community. Commenting on the vulnerability of women in his society, Muhammed asked his male followers to Be good to women; for they are powerless captives (awan) in your households. You took them in Gods trust, and legitimated your sexual relations with the Word of God, so come to your senses people, and hear my words .... He also told them that they were entitled to discipline their wives but should do so with kindness. Muhammad also addressed the issue of inheritance by forbidding false claims of paternity or of a client relationship to the deceased and also forbidding his followers to leave their wealth to a testamentary heir. He also upheld the sacredness of four lunar months in each year. According to Sunni Tafsir the following Qur'anic verse was delivered in this incident: Today I have perfected your religion, and completed my favours for you and chosen Islam as a religion for you.(Qur'an 5:3) while according to Shia ones it refers to appointment of Ali ibn Abi Talib as the successor of Muhammad in pond of Khumm which happened while Muslims returned from Mecca to Medina, few days later.
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          A few months after the farewell pilgrimage, Muhammad fell ill and suffered for several days with head pain and weakness. He succumbed on Monday, June 8, 632, in the city of Medina. He is buried in his tomb (which previously was in his wife Aisha's house) which is now housed within Mosque of the Prophet in Medina. Next to Muhammad's tomb, there is another empty tomb that Muslims believe awaits Jesus.


          


          Aftermath
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          Muhammad united the tribes of Arabia into a singular Arab Muslim religious polity in the last years of his life. With Muhammad's death, disagreement broke out over who would succeed him as leader of the Muslim community. Umar ibn al-Khattab, a prominent companion of Muhammad, nominated Abu Bakr, who was Muhammad's friend and collaborator. Others added their support and Abu Bakr was made the first caliph. This choice was disputed by some of Muhammad's companions, who held that Ali ibn Abi Talib, his cousin and son-in-law, had been designated the successor by Muhammad at Ghadir Khumm. Abu Bakr's immediate task was to make an expedition against the Byzantine (or Eastern Roman Empire) forces because of the previous defeat, although he first had to put down a rebellion by Arab tribes in an episode called by later Muslim historians as the Ridda wars, or "Wars of Apostasy".


          The pre-Islamic Middle East was dominated by the Byzantine and Sassanian empires. The Roman-Persian Wars between the two had devastated the inhabitants, making the empires unpopular amongst the local tribes. Furthermore, most of the Christian Churches in the lands to be conquered by Muslims such as Nestorians, Monophysites, Jacobites and Copts were under pressure from the Christian Orthodoxy who deemed them as heretics. Within only a decade, Muslims conquered Mesopotamia and Persia, Roman Syria and Roman Egypt. and established Rashidun empire.


          


          Wives and children


          Muhammad's life is traditionally defined into two periods: pre-hijra (emigration) in Mecca, a city in northern Arabia, from the year 570 to 622, and post-hijra in Medina, from 622 until his death in 632. Muhammad is said to have had thirteen wives or concubines (there are differing accounts on the status of some of them as wife or concubine) All but two of his marriages were contracted after the migration to Medina.


          At the age of 25, Muhammad married Khadijah bint Khuwaylid. The marriage lasted for 25years and was a happy one. Muhammad relied upon Khadija in many ways and did not enter into marriage with another woman during this marriage. After the death of Khadija, it was suggested to Muhammad by Khawla bint Hakim, that he should marry Sawda bint Zama, a Muslim widow, or Aisha, the young daughter of Abu Bakr, whose previous betrothal had not been honored. Muhammad is said to have asked her to arrange for him to marry both. Later, Muhammad married additional wives nine of whom survived him. Aisha, who became known as Muhammad's favourite wife in Sunni tradition, survived him by many decades and was instrumental in helping to bring together the scattered sayings of Muhammad that would form the Hadith literature for the Sunni branch of Islam. Muhammad did his own household chores, helped out with the housework, such preparing food, sewing clothes, and repairing shoes. Muhammad is also said to had accustomed his wives to dialogue; he listened to their advice, and the wives debated and even argued with him.


          Khadijah is said to have borne Muhammad four daughters ( Ruqayyah bint Muhammad, Umm Kulthum bint Muhammad, Zainab bint Muhammad, Fatimah Zahra) and two sons ( Abd-Allah ibn Muhammad and Qasim ibn Muhammad), though all except two of his daughters, Fatimah and Zainab died before him. Some Shi'a scholars however hold that Fatimah was Muhammad's only daughter. Maria al-Qibtiyya bore him a son named Ibrahim ibn Muhammad, but the child died when he was two years old.


          Muhammad's descendants through Fatimah are known as sharifs, syeds or sayyids. These are honorific titles in Arabic, sharif meaning 'noble' and sayed or sayyid meaning 'lord' or 'sir'. As Muhammad's only descendants, they are respected by both Sunni and Shi'a, though the Shi'as place much more emphasis and value on their distinction.


          


          Legacy
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          Reforms


          According to William Montgomery Watt, for Muhammad, religion was not a private and individual matter but rather the total response of his personality to the total situation in which he found himself. He was responding [not only] to the religious and intellectual aspects of the situation but also to the economic, social, and political pressures to which contemporary Mecca was subject." Bernard Lewis says that there are two important political traditions in Islam  one that views Muhammad as a statesman in Medina, and another that views him as a rebel in Mecca. He sees Islam itself as a type of revolution that greatly changed the societies into which the new religion was brought.


          Historians generally agree that Islamic social reforms in areas such as social security, family structure, slavery and the rights of women and children improved on what was present in existing Arab society. For example, according to Lewis, Islam "from the first denounced aristocratic privilege, rejected hierarchy, and adopted a formula of the career open to the talents" Muhammad's message transformed the society and moral order of life in the Arabian Peninsula through reorientation of society as regards to identity, world view, and the hierarchy of values. Economic reforms addressed the plight of the poor, which was becoming an issue in pre-Islamic Mecca. The Qur'an requires payment of an alms tax ( zakat) for the benefit of the poor, and as Muhammad's position grew in power he demanded that those tribes who wanted to ally with him implement the zakat in particular.


          


          Sunnah


          The Sunnah represents the actions and sayings of Muhammad (preserved in reports known as Hadith), and covers a broad array of activities and beliefs ranging from religious rituals, personal hygiene, burial of the dead to the mystical questions involving the love between humans and God. The Sunnah is considered as a model of emulation for pious Muslims and has to a great degree influenced the Muslim culture. The greeting that Muhammad taught Muslims to offer each other, may peace be upon you (Arabic: as-salamu `alaykum) is used by Muslims throughout the world. Much of the details of the major Islamic religious rituals such as daily prayers, the fasting, the annual pilgrimage are only found in the Sunnah and not the Qur'an.


          The Sunnah also played a major role in the development of the Islamic sciences. It contributed much to the development of the Islamic law particularly from the end of the first Islamic century onwards. Muslim mystics, known as sufis, who were seeking for the inner meaning of the Qur'an and the inner nature of Muhammad, viewed the prophet of Islam not only as a prophet but also as a perfect saint. Sufi orders trace their chain of spiritual descent back to Muhammad.


          


          Traditional views


          


          Muslim veneration
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          Following the attestation to the oneness of God, the belief in Muhammad's prophethood is the main part of Islamic faith. Every Muslim proclaims in Shahadah that "I testify that Muhammad is a messenger of Allah". The Shahadah is the basic creed or tenet of Islam. Ideally, it is the first words a newborn will hear, and children are taught as soon as they are able to understand it and it will be recited when they die. Muslims must repeat the shahadah in Adan and prayer, and non-Muslims wishing to convert to Islam are required to recite the creed.


          Muslims have traditionally expressed love and veneration for Muhammad. Stories of Muhammad's life, his intercession and of his miracles (particularly " Splitting of the moon") have permeated popular Muslim thought and poetry. The Qur'an refers to Muhammad as "a mercy (rahmat) to the worlds" (Qur'an 21:107). The association of rain with mercy in Oriental countries has led to imagining Muhammad as a rain cloud dispensing blessing and stretching over lands, reviving the dead hearts, just as rain revives the seemingly dead earth (see for example the Sindhi poem of Shah ʿAbd al-Latif). Muhammad's birthday is celebrated as a major feast throughout the Islamic world, excluding the Wahhabi-dominated Saudi Arabia where these public celebrations are discouraged. Muslims experience Muhammad as a living reality, believing in his ongoing significance to human beings as well as animals and plants.
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          According to historian Denis Gril, the Qur'an does not overtly describe Muhammad performing miracles, and the supreme miracle of Muhammad is finally identified with the Quran itself. However, Muslim tradition credits Muhammad with several supernatural events. For example, many Muslim commentators and some Western scholars have interpreted the Surah 54:1-2 as referring to Muhammad splitting the Moon in view of the Quraysh when they had begun to persecute his followers.
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          When Muslims say or write the name of Muhammad or any other prophet in Islam, they usually follow it with Peace be upon him (Arabic: sallAllahu `alayhi wa sallam).


          


          European and Western views


          The biographical knowledge about Muhammad in the learned, Latin circles of the Middle Ages in Europe, was remarkably precise to some extent and a good amount of concrete data about his life was known. Learned European circles of the time interpreted the data in such a way that Muhammad was viewed as a charlatan who, being driven by ambition and eagerness for power, seduced the Saracens into his submission under a religious guise. This knowledge about Muhammad's life in the Latin theological texts was not reflected in the popular literature of the Middle Ages where Muhammad was viewed as an idol or one of the heathen gods. Some medieval Christians said he had died in 666, alluding to the number of the beast, instead of 632; others changed his name from Muhammad to Mahound, the "devil incarnate". Bernard Lewis writes "The development of the concept of Mahound started with considering Muhammad as a kind of demon or false god worshipped with Apollyon and Termagant in an unholy trinity." A later medieval works, Livre dou Tresor represents Muhammad as a former monk and cardinal. Dante's Divine Comedy (Canto XXVIII), puts Muhammad, together with Ali, in Hell "among the sowers of discord and the schismatics, being lacerated by devils again and again."


          After the reformation, Muhammad was no longer viewed as a god or idol, but as a cunning, ambitious, and self-seeking impostor. Guillaume Postel was among the first to present a more positive view of Muhammad. Boulainvilliers described Muhammad as a gifted political leader and a just lawmaker. Gottfried Leibniz praised Muhammad because "he did not deviate from the natural religion". Friedrich Bodenstedt (1851) described Muhammad as "an ominous destroyer and a prophet of murder." Later Western works, many of which, from the 18th century onward, distanced themselves from the polemical histories of earlier Christian authors. These more historically oriented treatments, which generally reject the prophethood of Muhammad, are coloured by the Western philosophical and theological framework of their authors. Many of these studies reflect much historical research, and most pay more attention to human, social, economic, and political factors than to religious, theological, and spiritual matters.


          It was not until the latter part of the 20th century that Western authors combined rigorous scholarship as understood in the modern West with empathy toward the subject at hand and, especially, awareness of the religious and spiritual realities involved in the study of the life of the founder of a major world religion. According to Watt and Richard Bell, recent writers have generally dismissed the idea that Muhammad deliberately deceived his followers, arguing that Muhammad was absolutely sincere and acted in complete good faith. Watt says that sincerity does not directly imply correctness: In contemporary terms, Muhammad might have mistaken for divine revelation his own unconscious. Although Muhammad's image in the west is much less unfavorable than in the past, prejudicial folk beliefs remain.


          Watt and Lewis argue that viewing Muhammad as a self-seeking imposter makes it impossible to understand the development of Islam. Welch holds that Muhammad was able to be so influential and successful because of his firm belief in his vocation. Muhammads readiness to endure hardship for his cause when there seemed to be no rational basis for hope shows his sincerity.


          


          Views according to Hindu Scriptures


          Muhammad is mentioned by name in the Hindu scriptures in several aspects. Muhammad appears with the names Amad and Mahāmad. Thus, Muhammad is mentioned, as Mahāmad (the ultimate Amad), in III.3.3.5-27 of the Bhavishya Purana text. The passage is aware of Muhammad's Arabian origin, and portrays him as an epithet of Brahma. It states that Muhammad will redevelop religion for the Arya Dharma people, and will destroy the worship of idols. It then refers to the other religions as Malechhas (non-Aryan) who have brought a powerful enemy Tripurāsura whom Mahamad has brought a great blessing to kill. It then explains the Malechhas religion as dharmadūṣaka ("polluter of righteousness"), a preceptor of paiśācadharma ("ghoulish religion"), that spoils the land of the Arabs.


          In a variety of views of Hinduism held on Muhammad, scholars assert that the prophet was none else than the Narashan rishi of the Vedas One of the prominent Vaishnava proponents, A.C. Bhaktivedanta Swami Prabhupada maintained that Mohammad and Jesus, were empowered representatives of God, saktiavesa avataras. Some translate the phrase "the last prophet", suggesting that Vedic deity Agni is none other but Muhammad. In 1926 Siddiq Hussain's two-volume Kannada book, Ja at Guru Sarwar-i 'Alam, argued that the Muhammad was actually Kalki Avatar whose arrival had been predicted in the Hindu scriptures. On the other hand Mirza Ghulani Ahmad argued that Rama and Krishna were prophets of God who had foretold the arrival of Muhammad as God's last law-bearing prophet.


          Muhammad is also linked to the passage of the Rig Veda declaring that Narashan rishi will arrive as the "last divine messenger" (antim deva duta), who shall "dispel all darkness" and "conquer death". Bah's venerate Muhammad as one of a number of prophets or " Manifestations of God", but consider his teachings to have been superseded by those of Bah'u'llh. The Church of Jesus Christ of Latter-day Saints considers Muhammad, along with Confucius, the Reformers, as well as philosophers including Socrates, Plato, and others, to have received a portion of God's light and that moral truths were given to them to enlighten nations and bring a higher level of understanding to individuals. Guru Nanak, the founder of Sikhism, viewed Muhammad as an agent of the Hindu supreme being Brahman.
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              	Statistics
            


            
              	Name

              	Muhammad Ali
            


            
              	Birth name

              	Cassius Marcellus Clay Jr.
            


            
              	Nickname

              	The Greatest, The Champ,

              The Louisville Lip
            


            
              	Height

              	1.91m (6ft 3in)
            


            
              	Reach

              	2 m
            


            
              	Weight division

              	Heavyweight
            


            
              	Nationality

              	[image: Flag of the United States]United States
            


            
              	Birth date

              	January 17, 1942 (1942-01-17)
            


            
              	Birth place

              	Louisville, Kentucky, U.S.
            


            
              	Stance

              	Orthodox
            


            
              	Boxing record
            


            
              	Total fights

              	61
            


            
              	Wins

              	56
            


            
              	Wins by KO

              	37
            


            
              	Losses

              	5
            


            
              	Draws

              	0
            


            
              	No contests

              	0
            

          


          
            
              	Medal record
            


            
              	Olympic Games
            


            
              	boxing
            


            
              	Gold

              	1960 Rome

              	Light heavyweight
            

          


          Muhammad Ali (born Cassius Marcellus Clay Jr. on January 17, 1942) is a retired American boxer and former three-time World Heavyweight Champion. To date, he remains the only man to have won the linear heavyweight championship three times (the linear title is recognized by tracing an - almost - unbroken lineage of titleholders going back over 100 years, with nearly every champion defeating the previous titleholder in the ring). Ali was also the winner of an Olympic Light-heavyweight gold medal. In 1999, Ali was crowned "Sportsman of the Century" by Sports Illustrated and the BBC.


          Ali was born in Louisville, Kentucky. He was named after his father, Cassius Marcellus Clay Sr., who was named for the 19th century abolitionist and politician Cassius Clay. Ali changed his name after joining the Nation of Islam in 1964, subsequently converted to Sunni Islam in 1975 and then Sufism.


          


          Biography


          


          Fighting style


          Ali was best known for his fighting style which he described as "Float like a butterfly, sting like a bee". Throughout his career Ali made a name for himself with great handspeed, as well as swift feet and taunting tactics. While Ali was renowned for his fast, sharp out-fighting style, he also had a great chin, and displayed great courage and an ability to take a punch through out his illustrious career. Ali also exclusively attacked the head of an opponent, usually ignoring a body attack.


          


          Early life


          Muhammad Ali was born on January 17, 1942. His father, Clay Sr., painted billboards and signs, and his mother, Odessa Grady Clay, was a household domestic. Although Clay Sr. was a Methodist, he allowed Odessa to bring up both Clay boys as Baptists.


          


          Amateur career; Olympic gold


          Ali was first directed toward boxing by Louisville police officer, Joe E. Martin, who encountered the then twelve-year-old Cassius Clay fuming over the fact that his bicycle had been stolen. However, without Martin knowing, he also began training with Fred Stoner at another gym. In this way, he could continue making $4 a week on Tomorrow's Champions, a TV show that Martin hosted, while benefiting from the coaching of the more-experienced Stoner, who continued working with Ali throughout his amateur career.


          Ali's last amateur loss was to Kent Green of Chicago, who could say he was the last person to defeat the champion until Ali lost to Joe Frazier in 1971 as a pro. Under Stoner's guidance, Muhammad Ali went on to win six Kentucky Golden Gloves titles, two national Golden Gloves titles, an Amateur Athletic Union National Title, and the Light Heavyweight gold medal in the 1960 Summer Olympics in Rome. Ali's record was 100 wins, with five losses, when he ended his amateur career.


          Ali states (in his 1975 autobiography) that he threw his Olympic gold medal into the Ohio River after being refused service at a 'whites-only' restaurant, and fighting with a white gang. Whether this is true is still debated, although he was given a replacement medal during the 1996 Olympics in Atlanta, where he lit the torch to start the games.


          


          Early professional career


          After his Olympic triumph, Ali returned to Louisville to begin his professional career. There, on October 29, 1960, he won his first professional fight, a six-round decision over Tunney Hunsaker, who was the police chief of Fayetteville, West Virginia.


          Standing tall, at 6-ft, 3-in (1.91 m), Ali had a highly unorthodox style for a heavyweight boxer. Rather than the normal style of carrying the hands high to defend the face, he instead relied on foot speed and quickness to avoid punches and carried his hands low.


          From 1960 to 1963, the young fighter amassed a record of 19-0, with 15 knockouts. He defeated boxers such as Tony Esperti, Jim Robinson, Donnie Fleeman, Alonzo Johnson, George Logan, Willi Besmanoff, Lamar Clark (who had won his previous 40 bouts by knockout), Doug Jones and Henry Cooper.


          Ali built a reputation by correctly predicting the round in which he would "finish" several opponents, and by boasting before his triumphs. Ali admitted he adopted the latter practice from "Gorgeous" George Wagner, a popular professional wrestling champion in the Los Angeles area who drew thousands of fans. Often referred to as "the man you loved to hate," George could incite the crowd with a few heated remarks, and Ali followed suit.


          Among Ali's victims were Sonny Banks (who knocked him down during the bout), Alejandro Lavorante, and the aged Archie Moore (a boxing legend who had fought over 200 previous fights, and who had been Ali's trainer prior to Angelo Dundee). Ali had considered continuing using Moore as a trainer following the bout, but Moore had insisted that the cocky "Louisville Lip" perform training camp chores such as sweeping and dishwashing. He also considered having his idol, Sugar Ray Robinson, as a manager, but instead hired Dundee.


          Ali first met Dundee when the latter was in Louisville with light heavyweight champ Willie Pastrano. The teenaged Golden Glove winner traveled downtown to the fighter's hotel, called Dundee from the house phone, and was asked up to their room. He took advantage of the opportunity to query Dundee (who was working with, or had, champions Sugar Ramos and Carmen Basilio) about what his fighters ate, how long they slept, how much roadwork (jogging) they did, and how long they sparred.


          Following his bout with Moore, Ali won a disputed 10-round decision over Doug Jones in a matchup that was named "Fight of the Year" for 1963. Ali's next fight was against Henry Cooper, who knocked Ali down with a left hook near the end of the fourth round. The fight was stopped in the fifth due to deep cuts over Cooper's eyes.


          Despite these close calls, Ali became the top contender for Sonny Liston's title. Despite his impressive record, however, he was not widely expected to defeat the champ. The fight was scheduled for February 25, 1964 in Miami, Florida, but was nearly canceled when the promoter, Bill Faversham, heard that Ali had been seen around Miami and in other cities with the controversial Malcolm X. At the time, The Nation of Islam  of which Malcolm X was a member  was portrayed as a "hate group" by most of the media. Because of this, news of this association was perceived as a potential gate-killer to a bout where, given Liston's overwhelming status as the favorite to win (7-1 odds), had Ali's colorful persona and nonstop braggadocio as its sole appeal.


          Faversham confronted Ali about his association with Malcolm X (who, at the time, was actually under suspension by the Nation as a result of controversial comments made in the wake of President Kennedy's assassination, which he called a case of "the chickens coming home to roost"). While stopping short of admitting he was a member of the Nation, Ali protested the suggested cancellation of the fight. As a compromise, Faversham asked the fighter to delay his announcement about his conversion to Islam until after the fight. The incident is described in the 1975 book The Greatest: My Own Story by Ali (with Richard Durham).


          During the weigh-in on the day before the bout, the ever-boastful Ali, who frequently taunted Liston during the buildup by dubbing him "the big ugly bear" (among other things), declared that he would "float like a butterfly and sting like a bee," and, summarizing his strategy for avoiding Liston's assaults, said, "Your hands can't hit what your eyes can't see."


          


          First title fight


          Ali (still known as Cassius Clay until after the bout), however, had a plan for the fight. At the pre-fight weigh-in, Ali's pulse rate was around 120, more that double his norm of 54. Liston, along with others, misread this as nervousness, and as such, was typically over-confident and unprepared for any result other than a quick knockout victory in his favour. In the opening rounds, Ali's speed kept him away from Liston's powerful head and body shots, as he used his height advantage to beat Liston to the punch with his own lightning-quick jab.


          By the third round, Ali was ahead on points and had opened a cut under Liston's eye. Liston regained some ground in the fourth, as Ali was blinded by a substance in his eyes. It is unconfirmed whether this was something used to close Liston's cuts, or deliberately applied to Liston's gloves for a nefarious purpose; however, Bert Sugar (author, boxing historian and insider) has recalled at least two other Liston fights in which a similar situation occurred, suggesting the possibility that the Liston corner deliberately attempted to cheat.


          Whatever the case, Liston came into the fourth round aggressively looking to put away the challenger. As Ali struggled to recover his vision, he sought to escape Liston's offensive. He was able to keep out of range until his sweat and tears rinsed the substance from his eyes, responding with a flurry of combinations near the end of the fifth round. By the sixth, he was looking for a finish and dominated Liston. Then, Liston shocked the boxing world when he failed to answer the bell for the seventh round, later claiming a shoulder injury as the reason. Muhammad Ali had indeed "Shook up the world!" just as he had promised.


          In the rematch, which was held in May 1965 in relatively-remote Lewiston, Maine, Ali won by knockout in the first round as a result of what came to be called the "phantom punch." Many believe that Liston, possibly as a result of threats from Nation of Islam extremists, or in an attempt to "throw" the fight to pay off debts, just wanted to call it a day and waited to be counted out (see Muhammad Ali versus Sonny Liston). Others, however, discount both scenarios and insist that it was a quick, chopping Ali punch to the side of the head that legitimately felled Liston.


          


          Religion
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          After winning the championship from Liston in 1964, Clay revealed that he was a member of the Nation of Islam (often called the Black Muslims at the time) and the Nation gave Clay the name Cassius X, discarding his surname as a symbol of his ancestors' enslavement, as had been done by other Nation members. On Friday, March 6, 1964, Malcolm X took Clay on a guided tour of the United Nations building (for a second time). Malcolm X announced that Clay would be granted his "X." That same night, Elijah Muhammad recorded a statement over the phone to be played over the radio that Clay would be renamed Muhammad (one who is worthy of praise) Ali (fourth rightly guided caliph). Only a few journalists (most notably Howard Cosell) accepted it at that time. Venerable boxing announcer Don Dunphy addressed the champion by his adopted name, as did British reporters. The adoption of this name symbolized his new identity as a member of the Nation of Islam.


          Clay had discovered the Nation during a Golden Gloves tournament in Chicago in 1959, even writing a high school report on the organization. His school teachers at Louisville Central High were alarmed that a youngster with that much potential expressed interest in the nationalist faith. They dissuaded him from becoming involved. Many sportswriters of the early 1960s reported that it was Ali's brother, Rudy Clay, who converted to Islam first (estimating the date as 1962). Others wrote that Clay had been seen at Muslim rallies two years before he fought Liston. Ali's own version is that he did buy a copy of the "Muhammad Speaks" newspaper from a Muslim in Chicago, and a 45 rpm record by Minister Louis X (later Farrakhan) called " A White Man's Heaven is a Black Man's Hell."


          Aligning himself with the Nation of Islam made him a lightning rod for controversy, turning the outspoken but popular champion into one of that era's most recognizable and controversial figures. Appearing at rallies with Nation of Islam leader Elijah Muhammad and declaring his allegiance to him at a time when mainstream America viewed them with suspicion  if not outright hostility  made Ali a target of outrage, as well as suspicion. Ali seemed at times to provoke such reactions, with viewpoints that wavered from support for civil rights to outright support of separatism. For example, Ali once stated, in relation to integration: "We who follow the teachings of Elijah Muhammad don't want to be forced to integrate. Integration is wrong. We don't want to live with the white man; that's all." And in relation to inter-racial marriage: "No intelligent black man or black woman in his or her right black mind wants white boys and white girls coming to their homes to marry their black sons and daughters." Indeed, Ali's religious beliefs at the time included the notion that the white man was "the devil" and that white people were not "righteous." Ali claimed that white people hated black people.


          Ali converted from the Nation of Islam sect to mainstream Sunni Islam in 1975. In a 2004 autobiography, written with daughter Hana Yasmeen Ali, Muhammad Ali attributes his conversion to the shift toward Sunni Islam made by W.D. Muhammad after he gained control of the Nation of Islam upon the death of Elijah Muhammad in 1975.


          


          Vietnam War


          In 1964, Ali failed the U.S. Armed Forces qualifying test because his writing and spelling skills were sub par. However, in early 1966, the tests were revised and Ali was reclassified as 1A. This classification meant he was now eligible for the draft and induction into the U.S. Army. This was especially important because the United States was engaged in the Vietnam War. When notified of this status, he declared that he would refuse to serve in the United States Army and publicly considered himself a conscientious objector. Ali stated that "War is against the teachings of the Holy Qur'an. I'm not trying to dodge the draft. We are not supposed to take part in no wars unless declared by Allah or The Messenger. We don't take part in Christian wars or wars of any unbelievers." Ali also famously said in 1966: "I ain't got no quarrel with them Viet Cong ... They never called me nigger."


          From his rematch with Liston in May 1965, to his final defense against Zora Folley in March 1967, he successfully defended his title nine times, an active schedule for that period. Ali was scheduled to fight WBA champion Ernie Terrell in a unification bout in Toronto on March 29, but Terrell backed out and Ali won a 15-round decision against substitute opponent George Chuvalo. He then went to England and defeated Henry Cooper by stoppage on cuts and Brian London. Ali's next defense was against German southpaw Karl Mildenberger, the first German to fight for the title since Max Schmeling. In one of the tougher fights of his life, Ali stopped his opponent in round 12.


          Ali returned to the United States in November 1966 to fight Cleveland "Big Cat" Williams in the Houston Astrodome, in front of an indoor record indoor record 35,460 fight fans. A year and a half before the fight, Williams had been shot in the stomach at point-blank range by a Texas policeman. As a result, Williams went into the fight missing one kidney and 10 feet of his small intestine, and with a shriveled left leg from nerve damage from the bullet. Ali beat Williams in three rounds.


          On February 6, 1967, Ali returned to a Houston boxing ring to fight Terrell in what became one of the uglier fights in boxing. Terrell had angered Ali by calling him Clay, and the champion vowed to punish him for this insult. During the fight, Ali kept shouting at his opponent, "What's my name, Uncle Tom ... What's my name?" Terrell suffered 15 rounds of brutal punishment, losing 13 rounds on two judges' scorecards, but Ali did not knock him out. Analysts, including several who spoke to ESPN on the sports channel's "Ali Rap" special, speculated that the fight continued only because Ali wanted to thoroughly punish and humiliate Terrell. After the fight, Tex Maule wrote, "It was a wonderful demonstration of boxing skill and a barbarous display of cruelty."


          Ali's last fight in his first reign as world heavyweight champion was on March 22, 1967 against the 35-year old Zora Folley who was seen as something of a journeymen fighter coming into this bout. Folley was knocked out in the 7th round.


          Appearing for his scheduled induction into the U.S. Armed Forces on April 28, 1967 in Houston, he refused three times to step forward at the call of his name. An officer warned him he was committing a felony punishable by five years in prison and a fine of $10,000. Once more, Ali refused to budge when his name was called.


          As a result, on that same day, the New York State Athletic Commission suspended his boxing license and stripped him of his title. Other boxing commissions followed suit.


          At the trial two months later, the jury, after only 21 minutes of deliberation, found Ali guilty. The judge imposed the maximum sentence. After a court of appeals upheld the conviction, the case went to the U.S. Supreme Court. During this time, people turned against the war, and support for Ali grew. Ali financially supported himself by opening a restaurant chain called "Champburger" and visiting many college universities to give speeches across the country. Joe Frazier, who had become champion during Ali's absence from the ring, often gave financial assistance to Ali during this time.


          


          The Fight of the Century


          In 1970, Ali was allowed to fight again. With the help of a state senator, he was granted a license to box in Georgia because it was the only state in America without a boxing commission. In October 1970, he stopped Jerry Quarry on a cut after three rounds. Shortly after the Quarry fight, the New York State Supreme Court ruled that Ali had been unjustly denied a boxing license. Once again able to fight in New York, he fought Oscar Bonavena at Madison Square Garden in December 1970. After a tough 14 rounds, Ali stopped Bonavena in the 15th, paving the way for a title fight against Joe Frazier, who was himself undefeated.


          Ali and Frazier met in the ring on March 8, 1971, at Madison Square Garden. The fight, known as '"The Fight of the Century," was one of the most eagerly anticipated bouts of all time and remains one of the most famous. It featured two skilled, undefeated fighters, both of whom had legitimate claims to the heavyweight crown. The fight lived up to the hype, and Frazier punctuated his victory by flooring Ali with a hard left hook in the 15th and final round. Frank Sinatra  unable to acquire a ringside seat  took photos of the match for Life magazine. Legendary boxing announcer Don Dunphy and actor and boxing aficionado Burt Lancaster called the action for the broadcast, which reached millions of people.


          Frazier retained the title on a unanimous decision, dealing Ali his first professional loss. However, Ali won a more important victory on June 28, 1971, when the Supreme Court reversed his conviction for refusing induction by unanimous decision in Clay v. United States.


          In 1973, after a string of victories over top heavyweight opposition in a campaign to force a rematch with Frazier, Ali split two bouts with Ken Norton (in the bout that Ali lost to Norton, Ali suffered a broken jaw), before beating Frazier (who had lost the title to George Foreman) on points in their 1974 rematch. This victory earned him another title shot  but this time against a seemingly-invincible Foreman.


          


          The Rumble in the Jungle


          In one of the biggest upsets in boxing history, Ali regained his title on October 30, 1974 by defeating champion George Foreman in their bout in Kinshasa, Zaire. Hyped as " The Rumble In The Jungle," the fight was promoted by Don King.


          Almost no one, not even Ali's long-time supporter Howard Cosell, gave the former champion a chance of winning. Analysts pointed out that Joe Frazier and Ken Norton had given Ali four tough battles in the ring and won two of them, while Foreman had knocked out both of them in the second round. As a matter of fact, so total was the domination that, in their bout, Foreman had knocked down Frazier an incredible six times in only four minutes and 25 seconds.


          During the bout, Ali employed an unexpected strategy. Leading up to the fight, he had declared he was going to "dance" and use his speed to keep away from Foreman and outbox him. However, in the first round, Ali headed straight for the champion and began scoring with a right hand lead, clearly surprising Foreman. Ali caught Foreman nine times in the first round with this technique but failed to knock him out. He then decided to take advantage of the young champion's weakness: staying power. Foreman had won 37 of his 40 bouts by knockout, mostly within three rounds. Eight of his previous bouts didn't go past the second round. Ali saw an opportunity to outlast Foreman, and capitalized on it.


          In the second round, the challenger retreated to the ropes - inviting Foreman to hit him, while counterpunching and verbally taunting the younger man. Ali's plan was to enrage Foreman and absorb his best blows to exhaust him mentally and physically. While Foreman threw wide shots to Ali's body, Ali countered with stinging straight punches to Foreman's head. Foreman threw hundreds of punches in seven rounds, but with decreasing technique and potency. Ali's tactic of leaning on the ropes, covering up, and absorbing ineffective body shots was later termed " The Rope-A-Dope."


          By the end of the seventh round, Foreman was exhausted. In the eighth round, Ali dropped Foreman with a combination at centre ring and Foreman failed to make the count. Against the odds, Ali had regained the title. Many years later, Foreman would become champ again at age 45. Muhammad Ali (Foreman's best friend at the time) did not attend the title bout. When asked why, he said "I would deviate attention from George. It was his moment, not mine."


          The "Rumble in the Jungle" was the subject of a 1996 Academy Award winning documentary film, When We Were Kings. The match was ranked seventh in the British television program The 100 Greatest Sporting Moments.


          Following his victory, Ali's evolution in mainstream American culture from villain to beloved hero came full circle when he was invited to the White House in late 1974 by President Ford.


          


          Second reign and Thrilla in Manila


          After beating Foreman, Ali would have a successful string of title defenses. In March 1975, Ali faced Chuck Wepner in a bout that inspired the original Rocky. While it was largely thought that Ali would dominate, Wepner surprised everyone by not only knocking Ali down in the ninth round, but nearly going the distance. Ali eventually stopped Wepner in the fading minutes of the 15th round, but Wepner's display of courage and resilience gave Sylvester Stallone, then an aspiring writer, actor and director, the basis of the plot for the first of the Rocky franchise, which led to five sequels that have endured for 30 years. In May 1975, Ali faced Ron Lyle, who lost by technical knockout in the 11th round after a barrage of punches by Ali. Two months later, in July 1975, Ali won a 15-round decision against Joe Bugner who was criticized by the press for resorting to defensive tactics rather than mounting an attack.


          In October 1975, Ali fought Joe Frazier for the third time. The bout was promoted as the Thrilla in Manila by Don King, who had ascended to prominence following the Ali-Foreman fight. The anticipation was enormous for this final clash between two great heavyweights. Ali believed Frazier was "over the hill" by that point, and his overconfidence may have caused him to train less than he could have. Ali's frequent insults, slurs and demeaning poems increased the anticipation and excitement for the fight, but also enraged a determined Frazier. Regarding the fight, Ali famously remarked, "It will be a killa... and a chilla... and a thrilla... when I get the gorilla in Manila."


          The fight lasted 14 grueling rounds in temperatures approaching 100 degrees Fahrenheit. Ali won many of the early rounds, but Frazier staged a comeback in the middle rounds. By the late rounds, however, Ali had reasserted control and the fight was stopped when Frazier was unable to answer the bell for the 15th and final round (his eyes were swollen closed). Frazier's trainer, Eddie Futch, refused to allow Frazier to continue. Ali, in one of the toughest fights of his entire career, was quoted as saying, "It was the closest thing to death that I could feel." Another version had Ali saying, "It was like death. Closest thing to dyin' that I know of."


          Neither fighter was ever the same again, Frazier would go on to fight only two more fights before retiring and a declining Ali would struggle with many opponents from here on. Many speculate Ali's descent into what eventually became Parkinsons began after this life and death fight.


          In early 1976, Ali would go on to face journeymen fighters such as Jean-Pierre Coopman and Richard Dunn (Ali's last knockout of his career), winning easily inside the distance against both. In April 1976, an out-of-shape Ali out pointed the tough, young brawler Jimmy Young, who went on to defeat George Foreman by decision and made Ali appear slow and immobile.


          Ali's next match after Dunn was a June 25th exhibition against the Japanese wrestler Antonio Inoki. Although widely perceived as a publicity stunt, the match would have a long-term detrimental affect on Ali's mobility. Inoki spent much of the fight on the ground trying to damage Alis legs, while Ali spent most of the fight dodging the kicks or staying on the ropes. At the end of 15 rounds, the bout was called a draw. Ali's legs, however, were bleeding, leading to an infection. He suffered two blood clots in his legs as well.


          Nevertheless, in September, at Yankee Stadium, Ali faced Ken Norton in their third fight, with Ali winning a close 15-round decision.


          In 1977, Ali faced only two opponents, defeating both by decision: the undistinguished Alfredo Evangelista, who gave Ali another 15-round challenge, and the devastating puncher Earnie Shavers, who nearly knocked him out in the second round. Shavers would be Ali's final successful defense of his heavyweight title. Following the fight, Ali's corner doctor, Ferdie Pacheco, left Ali's entourage when it became clear to him that boxing was taking a significant toll on Ali, both physically and mentally. He made his decision when his warnings to Ali to retire went unheeded.


          Olympic champion Leon Spinks finally dethroned Ali by decision in February 1978. The fight was criticized by many fans, since Spinks was a relative rookie with only seven professional bouts in his career. However, Ali reclaimed his title for an unprecedented third time in their September 1978 rematch and then retired at age 37. He returned, however, to face new champion Larry Holmes in 1980. Despite Ali's claim that Holmes would be "mine in nine" he was soundly defeated by Holmes. Angelo Dundee refused to let his man come out for the 11th round, in what became Ali's first and only loss by anything other than a decision. Ali's final fight, a loss by unanimous decision after 10 rounds, was to up-and-coming challenger Trevor Berbick in 1981.


          


          Ali's legacy


          
            [image: The torch Ali used to light the flame at the 1996 Summer Olympics]

            
              The torch Ali used to light the flame at the 1996 Summer Olympics
            

          


          Muhammad Ali defeated almost every top heavyweight in his era, which has been called the golden age of heavyweight boxing. Ali was named "Fighter of the Year" by Ring Magazine more times than any other fighter, and was involved in more Ring Magazine "Fight of the Year" bouts than any other fighter. He is an inductee into the International Boxing Hall of Fame and holds wins over seven other Hall of Fame inductees. He is also one of only three boxers to be named " Sportsman of the Year" by Sports Illustrated. He is regarded as one of the best pound for pound boxers in history. He was a masterful self-promoter, and his psychological tactics before, during, and after fights became legendary. It was his athleticism and boxing skill, however, that enabled him to scale the heights and sustain his position for so many years.


          In 1978, three years before Ali's permanent retirement, the Board of Aldermen in his hometown of Louisville, Kentucky voted 65 to rename Walnut Street to Muhammad Ali Boulevard. This was controversial at the time, as within a week 12 of the 70 street signs were stolen. Earlier that year, a committee of the Jefferson County Public Schools considered renaming Central High School in his honour, but the motion failed to pass. At any rate, in time, Muhammad Ali Boulevardand Ali himselfcame to be well accepted in his hometown.


          He was the recipient of the 1997 Arthur Ashe Courage Award.


          


          In retirement


          In October 1983, Ali was diagnosed with Parkinsonism, or " Parkinson's syndrome"which is not the same complaint as Parkinson's diseasefollowing which his motor functions began a slow decline. Although Ali's doctors disagreed about whether his symptoms were caused by boxing and whether or not his condition was degenerative, he was ultimately diagnosed with Pugilistic Parkinson's syndrome. According to the documentary When We Were Kings, when Ali was asked about whether he has any regrets about boxing due to his disability, he responded that if he didn't box he would still be a painter in Louisville, Kentucky.


          
            [image: A recent photograph of Ali]

            
              A recent photograph of Ali
            

          


          Despite the disability, he remains a beloved and active public figure. Recently he was voted into Forbes Celebrity 100 coming in at number 13 behind Donald Trump. Having campaigned extensively for Jimmy Carter in 1980, in 1984 he supported Jesse Jackson's unsuccessful bid for the White House, after which he switched his support to President Reagan. In 1985, he served as a guest referee at the inaugural WrestleMania event. In 1987 he was selected by the California Bicentennial Foundation for the U.S. Constitution to personify the vitality of the U.S. Constitution and Bill of Rights in various high profile activities. Ali rode on a float at the 1988 Tournament of Roses Parade, launching the U.S. Constitution's 200th birthday commemoration. He also published an oral history, Muhammad Ali: His Life and Times by Thomas Hauser, in 1991. Ali received a Spirit of America Award calling him the most recognized American in the world. In 1996, he had the honour of lighting the flame at the 1996 Summer Olympics in Atlanta, Georgia.


          
            [image: The Muhammad Ali Center, alongside Interstate 64 on Louisville's riverfront]

            
              The Muhammad Ali Centre, alongside Interstate 64 on Louisville's riverfront
            

          


          He has appeared at the 1998 AFL (Australian Football League) Grand Final, where Anthony Pratt invited him to watch the game. He also greets runners at the start line of the Los Angeles Marathon every year.


          In 1999, Ali received a special one-off award from the BBC at its annual BBC Sports Personality of the Year Award ceremony, namely the BBC Sports Personality of the Century Award in which he received more votes than the other four contenders combined. His daughter Laila Ali also became a boxer in 1999, despite her father's earlier comments against female boxing in 1978: "Women are not made to be hit in the breast, and face like that... the body's not made to be punched right here [patting his chest]. Get hit in the breast... hard... and all that."


          On September 13, 1999, Ali was named "Kentucky Athlete of the Century" by the Kentucky Athletic Hall of Fame in ceremonies at the Galt House East.


          
            [image: Ali's Presidential Medal of Freedom on display at the Ali Center]
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          In 2001, a biographical film, entitled Ali, was made, with Will Smith starring as Ali. The film received mixed reviews, with the positives generally attributed to the acting, as Smith and supporting actor Jon Voight earned Academy Award nominations. Prior to making the Ali movie, Will Smith had continually rejected the role of Ali until Muhammad Ali personally requested that he accept the role. According to Smith, the first thing Ali said about the subject to Smith was: "You ain't pretty enough to play me."


          On November 17, 2002, Muhammad Ali went to Afghanistan as "U.N. Messenger of Peace". He was in Kabul for a three-day goodwill mission as a special guest of the United Nations.


          He received the Presidential Medal of Freedom at a White House ceremony on November 9, 2005, and the " Otto Hahn peace medal in Gold" of the United Nations Association of Germany (DGVN) in Berlin for his work with the US civil rights movement and the United Nations ( December 17, 2005).


          On November 19, 2005 (Ali's 19th wedding anniversary), the $60 million non-profit Muhammad Ali Centre opened in downtown Louisville. In addition to displaying his boxing memorabilia, the centre focuses on core themes of peace, social responsibility, respect, and personal growth.
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          According to the Ali Centre website, "Since he retired from boxing, Ali has devoted himself to humanitarian endeavors around the globe. He is a devout Muslim, and travels the world over, lending his name and presence to hunger and poverty relief, supporting education efforts of all kinds, promoting adoption and encouraging people to respect and better understand one another. It is estimated that he has helped to provide more than 22 million meals to feed the hungry. Ali travels, on average, more than 200 days per year."


          At the FedEx Orange Bowl on January 2, 2007, Ali was an honorary captain for the Louisville Cardinals wearing their white jersey, number 19. Ali was accompanied by golf legend Arnold Palmer, who was the honorary captain for the Wake Forest Demon Deacons, and Miami Heat star Dwyane Wade.


          A youth club in Ali's hometown and a species of rose (Rosa ali) have also been named after him. On June 5, 2007, he received an honorary doctorate of humanities at Princeton University's 260th graduation ceremony.


          Ali lives in Scottsdale, Arizona with his 4th wife, Yolanda 'Lonnie' Ali. They own a house in Berrien Springs, Michigan, which is for sale. On January 9, 2007, they purchased a house in eastern Jefferson County, Kentucky for $1,875,000.


          


          Ranking in heavyweight history


          There is no consensus among boxing experts and historians as to who is the greatest heavyweight boxer of all time. Ring Magazine, a prominent boxing magazine, named Muhammad Ali as number 1 in a 1998 ranking of greatest heavyweights from all eras. But in a 1971 article Nat Fleischer, the founder of the Ring who saw every heavyweight champion from Jim Jeffries to Joe Frazier, refused to include Ali in his all-time top ten, saying: "he does not qualify for rating with the greatest heavyweights of all time". Fleischer was writing after Ali's loss to Frazier, several years before his performance against Foreman and rematches with Frazier.


          Recently Ali was named the second greatest fighter in boxing history by ESPN.com behind only welterweight and middleweight great Sugar Ray Robinson. In December 2007, ESPN listed its choice of the greatest heavyweights of all time. Ali was second on this list also behind Joe Louis, despite the fact that the earlier poll placed Ali ahead of Louis.


          


          Personal life


          Muhammad Ali has been married four times and has seven daughters and two sons. Ali met his first wife, cocktail waitress Sonji Roi, approximately one month before they married on August 14, 1964. Roi's objections to certain Muslim customs in regard to dress for women contributed to the breakup of their marriage. They divorced on January 10, 1966.


          On August 17, 1967, Ali (aged 25) married 17-year old Belinda Boyd. After the wedding, she converted to Islam and changed her name to Khalilah Ali, though she was still called Belinda by old friends and family. They had four children: Maryum (b. 1968), Jamillah and Liban (b. 1970), and Muhammad Ali Jr. (b. 1972).


          However, Ali began an affair with a young woman named Veronica Porsche in 1975. By the summer of 1977, Ali's second marriage was over and he had married Veronica. At the time of their marriage, they had a baby girl, Hana, and Veronica was pregnant with their second child. Their second daughter, Laila, was born in December of 1977. By 1986, Ali and Veronica were divorced.


          On November 19, 1986, Ali married Yolanda Ali. They had been friends since 1964 in Louisville. Their mothers were close friends, although Lonnie has publicly denied the popular notion that Muhammad Ali was once her babysitter. They have one adopted son, Asaad.


          Ali has two other daughters, Miya and Khaliah, from extramarital relationships.


          Professional boxing championship accomplishments


          
            
              	Precededby

              Sonny Liston

              	WBA Heavyweight boxing champion

              1964- 02-25  1964- 06-19 (Stripped)

              	Succeededby

              Ernie Terrell

              filled vacancy
            


            
              	WBC Heavyweight boxing champion

              1964- 02-25  1967- 04-28 (Stripped)

              	Succeededby

              Joe Frazier

              filled vacancy
            


            
              	Precededby

              Ernie Terrell

              	WBA Heavyweight boxing champion

              1967- 02-06  1967- 04-28 (Stripped)

              	Succeededby

              Jimmy Ellis

              filled vacancy
            


            
              	Precededby

              Leotis Martin (Vacated)

              	NABF Heavyweight boxing champion

              1970- 12-17  1971 (Vacated)

              	Succeededby

              George Foreman

              filled vacancy
            


            
              	Precededby

              George Foreman (Vacated)

              	NABF Heavyweight boxing champion

              1971- 07-26  1973- 03-31

              	Succeededby

              Ken Norton
            


            
              	Precededby

              Ken Norton

              	NABF Heavyweight boxing champion

              1973- 09-10  1974 (Vacated)

              	Succeededby

              Ken Norton

              filled vacancy
            


            
              	Precededby

              George Foreman

              	WBA Heavyweight boxing champion

              1974- 10-30  1978- 02-15

              	Succeededby

              Leon Spinks
            


            
              	WBC Heavyweight boxing champion

              1974- 10-30  1978- 02-15
            


            
              	Precededby

              Leon Spinks

              	WBA Heavyweight boxing champion

              1978- 09-15  1979- 09-06 (Vacated)

              	Succeededby

              John Tate

              filled vacancy
            

          


          


          Professional boxing record


          
            
              	56 Wins (37 knockouts, 19 decisions), 5 Losses (4 decisions, 1 retirement), 0 Draws
            


            
              	Res.

              	Opponent

              	Type

              	Rd., Time

              	Date

              	Location

              	Notes
            


            
              	Loss

              	Trevor Berbick

              	Decision (unanimous)

              	10 (10)

              	1981- 12-11

              	[image: Flag of the Bahamas] Nassau, Bahamas

              	
            


            
              	Loss

              	Larry Holmes

              	Corner retirement

              	10 (15)

              	1980- 10-02

              	[image: Flag of the United States] Las Vegas, NV

              	Match was for WBC Heavyweight title
            


            
              	Win

              	Leon Spinks

              	Decision (unanimous)

              	15 (15)

              	1978- 09-15

              	[image: Flag of the United States] New Orleans, LA

              	Won WBA Heavyweight title;

              Vacated title on 1979- 09-06
            


            
              	Loss

              	Leon Spinks

              	Decision (split)

              	15 (15)

              	1978- 02-15

              	[image: Flag of the United States] Las Vegas, NV

              	Lost WBA/WBC Heavyweight titles
            


            
              	Win

              	Earnie Shavers

              	Decision (unanimous)

              	15 (15)

              	1977- 09-29

              	[image: Flag of the United States] New York City, NY

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Alfredo Evangelista

              	Decision (unanimous)

              	15 (15)

              	1977- 05-16

              	[image: Flag of the United States] Landover, MD

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Ken Norton

              	Decision (unanimous)

              	15 (15)

              	1976- 09-28

              	[image: Flag of the United States] The Bronx, New York

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Richard Dunn

              	TKO

              	5 (15)

              	1976- 05-24

              	[image: Flag of Germany] Munich, Germany

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Jimmy Young

              	Decision (unanimous)

              	15 (15)

              	1976- 04-30

              	[image: Flag of the United States] Landover, MD

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Jean-Pierre Coopman

              	KO

              	5 (15)

              	1976- 02-20

              	[image: Flag of Puerto Rico] San Juan, Puerto Rico

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Joe Frazier

              	TKO

              	14 (15), 0:59

              	1975- 10-01

              	[image: Flag of the Philippines] Quezon City, Philippines

              	" The Thrilla in Manila";

              Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Joe Bugner

              	Decision (unanimous)

              	15 (15)

              	1975- 06-30

              	[image: Flag of Malaysia] Kuala Lumpur, Malaysia

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Ron Lyle

              	TKO

              	11 (15)

              	1975- 05-16

              	[image: Flag of the United States] Las Vegas, NV

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	Chuck Wepner

              	TKO

              	15 (15), 2:41

              	1975- 03-24

              	[image: Flag of the United States] Richfield, OH

              	Retained WBA/WBC Heavyweight titles
            


            
              	Win

              	George Foreman

              	KO

              	8 (15), 2:58

              	1974- 10-30

              	[image: Flag of Zaire] Kinshasa, Zaire

              	" The Rumble in the Jungle";

              Won WBA/WBC Heavyweight titles
            


            
              	Win

              	Joe Frazier

              	Decision (unanimous)

              	12 (12)

              	1974- 01-28

              	[image: Flag of the United States] New York City, NY

              	Retained NABF Heavyweight title;

              Vacated title later in 1974
            


            
              	Win

              	Rudi Lubbers

              	Decision (unanimous)

              	12 (12)

              	1973- 10-20

              	[image: Flag of Indonesia] Jakarta, Indonesia

              	
            


            
              	Win

              	Ken Norton

              	Decision (split)

              	12 (12)

              	1973- 09-10

              	[image: Flag of the United States] Inglewood, CA

              	Won NABF Heavyweight title
            


            
              	Loss

              	Ken Norton

              	Decision (split)

              	12 (12)

              	1973- 03-31

              	[image: Flag of the United States] San Diego, CA

              	Lost NABF Heavyweight title
            


            
              	Win

              	Joe Bugner

              	Decision (unanimous)

              	12 (12)

              	1973- 02-14

              	[image: Flag of the United States] Las Vegas, NV

              	
            


            
              	Win

              	Bob Foster

              	KO

              	7 (12)

              	1972- 11-21

              	[image: Flag of the United States] Stateline, NV

              	Retained NABF Heavyweight title
            


            
              	Win

              	Floyd Patterson

              	TKO

              	7 (12)

              	1972- 09-20

              	[image: Flag of the United States] New York City, NY

              	Retained NABF Heavyweight title
            


            
              	Win

              	Alvin Lewis

              	TKO

              	11 (12), 1:15

              	1972- 07-19

              	[image: Flag of Ireland] Dublin, Ireland

              	
            


            
              	Win

              	Jerry Quarry

              	TKO

              	7 (12), 0:19

              	1972- 06-27

              	[image: Flag of the United States] Las Vegas, NV

              	Retained NABF Heavyweight title
            


            
              	Win

              	George Chuvalo

              	Decision (unanimous)

              	12 (12)

              	1972- 05-01

              	[image: Flag of Canada] Vancouver, Canada

              	Retained NABF Heavyweight title
            


            
              	Win

              	Mac Foster

              	Decision (unanimous)

              	15 (15)

              	1972- 04-01

              	[image: Flag of Japan] Tokyo, Japan

              	
            


            
              	Win

              	Jrgen Blin

              	KO

              	7 (12), 2:12

              	1971- 12-26

              	[image: ] Zurich, Switzerland

              	
            


            
              	Win

              	Buster Mathis

              	Decision (unanimous)

              	12 (12)

              	1971- 11-17

              	[image: Flag of the United States] Houston, TX

              	Retained NABF Heavyweight title
            


            
              	Win

              	Jimmy Ellis

              	TKO

              	12 (12), 2:10

              	1971- 07-26

              	[image: Flag of the United States] Houston, TX

              	Won vacant NABF Heavyweight title
            


            
              	Loss

              	Joe Frazier

              	Decision (unanimous)

              	15 (15)

              	1971- 03-08

              	[image: Flag of the United States] New York City, NY

              	" The Fight of the Century";

              Match was for WBA/WBC Heavyweight

              titles
            


            
              	Win

              	Oscar Bonavena

              	TKO

              	15 (15), 2:03

              	1970- 12-07

              	[image: Flag of the United States] New York City, NY

              	Won NABF Heavyweight title;

              Vacated title in 1971
            


            
              	Win

              	Jerry Quarry

              	TKO

              	3 (15)

              	1970- 10-26

              	[image: Flag of the United States] Atlanta, GA

              	
            


            
              	Win

              	Zora Folley

              	KO

              	7 (15), 1:48

              	1967- 03-22

              	[image: Flag of the United States] New York City, NY

              	Retained WBA/WBC Heavyweight titles;

              Stripped of titles on 1967- 04-28
            


            
              	Win

              	Ernie Terrell

              	Decision (unanimous)

              	15 (15)

              	1967- 02-06

              	[image: Flag of the United States] Houston, TX

              	Retained WBC Heavyweight title,

              Won WBA Heavyweight title
            


            
              	Win

              	Cleveland Williams

              	TKO

              	3 (15)

              	1966- 11-14

              	[image: Flag of the United States] Houston, TX

              	Retained WBC Heavyweight title
            


            
              	Win

              	Karl Mildenberger

              	TKO

              	12 (15)

              	1966- 09-10

              	[image: Flag of Germany] Frankfurt, Germany

              	Retained WBC Heavyweight title
            


            
              	Win

              	Brian London

              	KO

              	3 (15)

              	1966- 08-06

              	[image: Flag of England] London England

              	Retained WBC Heavyweight title
            


            
              	Win

              	Henry Cooper

              	TKO

              	6 (15), 1:38

              	1966- 05-21

              	[image: Flag of England] London, England

              	Retained WBC Heavyweight title
            


            
              	Win

              	George Chuvalo

              	Decision (unanimous)

              	15 (15)

              	1966- 03-29

              	[image: Flag of Canada] Toronto, Canada

              	Retained WBC Heavyweight title
            


            
              	Win

              	Floyd Patterson

              	TKO

              	12 (15), 2:18

              	1965- 11-22

              	[image: Flag of the United States] Las Vegas, NV

              	Retained WBC Heavyweight title
            


            
              	Win

              	Sonny Liston

              	KO

              	1 (15), 2:12

              	1965- 05-25

              	[image: Flag of the United States] Lewiston, ME

              	Retained WBC Heavyweight title
            


            
              	Win

              	Sonny Liston

              	Corner retirement

              	7 (15)

              	1964- 02-25

              	[image: Flag of the United States] Miami Beach, FL

              	Won WBA/WBC Heavyweight titles;

              Stripped of WBA title on 1964- 06-19
            


            
              	Win

              	Henry Cooper

              	TKO

              	5 (10), 2:15

              	1963- 06-18

              	[image: Flag of England] London, England

              	
            


            
              	Win

              	Doug Jones

              	Decision (unanimous)

              	10 (10)

              	1963- 03-13

              	[image: Flag of the United States] New York City, NY

              	
            


            
              	Win

              	Charley Powell

              	KO

              	3, 2:04

              	1963- 01-24

              	[image: Flag of the United States] Pittsburgh, PA

              	
            


            
              	Win

              	Archie Moore

              	TKO

              	4 (10), 1:35

              	1962- 11-15

              	[image: Flag of the United States] Los Angeles, CA

              	
            


            
              	Win

              	Alejandro Lavorante

              	KO

              	5 (10), 1:48

              	1962- 07-20

              	[image: Flag of the United States] Los Angeles, CA

              	
            


            
              	Win

              	Billy Daniels

              	TKO

              	7 (10), 2:21

              	1962- 05-19

              	[image: Flag of the United States] Los Angeles, CA

              	
            


            
              	Win

              	George Logan

              	TKO

              	4 (10), 1:34

              	1962- 04-23

              	[image: Flag of the United States] New York City, NY

              	
            


            
              	Win

              	Don Warner

              	TKO

              	4, 0:34

              	1962- 03-28

              	[image: Flag of the United States] Miami Beach, FL

              	
            


            
              	Win

              	Sonny Banks

              	TKO

              	4 (10), 0:26

              	1962- 02-10

              	[image: Flag of the United States] New York City, NY

              	
            


            
              	Win

              	Willi Besmanoff

              	TKO

              	7 (10), 1:55

              	1961- 11-29

              	[image: Flag of the United States] Louisville, KY

              	
            


            
              	Win

              	Alex Miteff

              	TKO

              	6 (10), 1:45

              	1961- 10-07

              	[image: Flag of the United States] Louisville, KY

              	
            


            
              	Win

              	Alonzo Johnson

              	Decision (unanimous)

              	10 (10)

              	1961- 07-22

              	[image: Flag of the United States] Louisville, KY

              	
            


            
              	Win

              	Duke Sabedong

              	Decision (unanimous)

              	10 (10)

              	1961- 06-26

              	[image: Flag of the United States] Las Vegas, NV

              	
            


            
              	Win

              	LaMar Clark

              	KO

              	2 (10), 1:27

              	1961- 04-19

              	[image: Flag of the United States] Louisville, KY

              	
            


            
              	Win

              	Donnie Fleeman

              	TKO

              	7 (8)

              	1961- 02-21

              	[image: Flag of the United States] Miami Beach, FL

              	
            


            
              	Win

              	Jimmy Robinson

              	KO

              	1 (8), 1:34

              	1961- 02-07

              	[image: Flag of the United States] Miami Beach, FL

              	
            


            
              	Win

              	Tony Esperti

              	TKO

              	3 (8), 1:30

              	1961- 01-17

              	[image: Flag of the United States] Miami Beach, FL

              	
            


            
              	Win

              	Herb Siler

              	KO

              	4 (8)

              	1960- 12-27

              	[image: Flag of the United States] Miami Beach, FL

              	
            


            
              	Win

              	Tunney Hunsaker

              	Decision (unanimous)

              	6 (6)

              	1960- 10-29

              	[image: Flag of the United States] Louisville, KY
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        Muhammad Ali Jinnah


        
          

          
            
              	
                
                  Quaid-e-Azam Muhammad Ali Jinnah
                

              
            


            
              	[image: Muhammad Ali Jinnah]

            


            
              	
                


                
                  1st Governor-General of Pakistan
                

              
            


            
              	Inoffice

              August 15, 1947 September 11, 1948
            


            
              	Monarch

              	George VI
            


            
              	PrimeMinister

              	Liaquat Ali Khan
            


            
              	Precededby

              	None; Office created

              Earl Mountbatten of Burma (as Viceroy of India
            


            
              	Succeededby

              	Khawaja Nazimuddin
            


            
              	
                

              
            


            
              	Born

              	December 25, 1876

              Wazir Mansion, Karachi, British India
            


            
              	Died

              	September 11, 1948 (aged 71)

              Karachi, Dominion of Pakistan
            


            
              	Politicalparty

              	Indian National Congress

              Muslim League
            


            
              	Profession

              	Lawyer, Statesman
            


            
              	Religion

              	Islam
            

          


          Muhammad Ali Jinnah Urdu: محمد علی جناح ( December 25, 1876  September 11, 1948) was a Muslim politician and leader of the All India Muslim League who founded Pakistan and served as its first Governor-General. He is officially known in Pakistan as Quaid-e-Azam (Urdu: قائد اعظم  "Great Leader") and Baba-e-Qaum (" Father of the Nation"). His birthday is a national holiday in Pakistan.


          Jinnah rose to prominence in the Indian National Congress expounding ideas of Hindu-Muslim unity and helping shape the 1916 Lucknow Pact with the Muslim League; he also became a key leader in the All India Home Rule League. Then Jinnah joined the Muslim League and became a prominent leader. He proposed a fourteen-point constitutional reform plan to safeguard the political rights of Muslims in a self-governing India. His proposals failed amid the League's disunity, driving a disillusioned Jinnah to live in London for many years.


          Several Muslim leaders persuaded Jinnah to return in 1934 and re-organise the Muslim League. Jinnah embraced the goal of creating a separate state for Muslims as per the Lahore Resolution. The League won most Muslim seats in the elections of 1946, and Jinnah launched the Direct Action campaign movement to achieve independence of Pakistan, the strong reaction of Congress supporters resulted in communal violence across South Asia. The failure of the Congress-League coalition to govern the country prompted both parties and the British to agree to independence of Pakistan and India. As the Governor-General of Pakistan, Jinnah led efforts to rehabilitate millions of refugees, and to frame national policies on foreign affairs, security and economic development.


          


          Early life


          
            [image: Jinnah in his youth, in traditional dress.]

            
              Jinnah in his youth, in traditional dress.
            

          


          Jinnah was born as Mahomedali Jinnahbhai in Wazir Mansion, Karachi, Sindhthen a province of the Bombay Presidency of British India. Although his earliest school records were to state that he was born on October 20, 1875, he himself later in life would give December 25, 1876 as his official date of birth. Jinnah was the eldest of seven children born to Mithibai and Jinnahbhai Poonja. His father, Jinnahbhai (18571901), was a prosperous Gujarati merchant who had moved to Sindh from Kathiawar, Gujarat shortly before Jinnah's birth. His grandfather was Poonja Meghji, a Bhatia from Paneli village in Gondal state in Kathiawar. The family had moved there from Sahiwal near Multan. Some sources suggest that Jinnah's ancestors were Hindu Rajputs from Sahiwal, Punjab.


          The firstborn Jinnah was soon joined by six siblings, brothers Ahmad Ali, Bunde Ali, and Rahmat Ali, and sisters Maryam, Fatima and Shireen. Jinnah's family belonged to the Ismaili Khoja branch of Shia Islam, though Jinnah later converted to Twelver Shia Islam. Their mother tongue was Gujarati, however, in time they also came to speak Kutchi, Sindhi and English.


          The young Jinnah, a restless student, studied at several schools: at the Sindh-Madrasa-tul-Islam in Karachi; briefly at the Gokal Das Tej Primary School in Bombay; and finally at the Christian Missionary Society High School in Karachi, where, at age sixteen, he passed the matriculation examination of the University of Bombay.


          The same year, 1892, Jinnah was offered an apprenticeship at the London office of Graham's Shipping and Trading Company, a business that had extensive dealings with Jinnahbhai Poonja's firm in Karachi. However, before he left for England, he married, at his mother's urging, a distant cousin, Emibai Jinnah|Emibai, who was two years his junior. The marriage was not to last long: a few months later, Emibai died. Later, during his sojourn in England, his mother too would pass away. In London, Jinnah soon left the apprenticeship to study law instead, by joining Lincoln's Inn. The welcome board of the Lincoln's Inn had the names of the world's all time top ten magistrates. This list was lead by the name of Muhammad, which was the sole reason of Jinnah's joining of Lincoln's Inn. He In three years, at age 19, he became the youngest Indian to be called to the bar in England. Around this time, Jinnah also became interested in politics. An admirer of the Indian political leaders Dadabhai Naoroji and Sir Pherozeshah Mehta, he worked, with other Indian students, on the former's successful campaign for a seat in the British Parliament. Although, by now, Jinnah had developed largely constitutionalist views on Indian self-government, he nevertheless condemned both the arrogance of British officials in India and the discrimination practised by them against Indians.
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          During the final period of his stay in England, Jinnah came under considerable pressure when his father's business was ruined. Settling in Bombay, he became a successful lawyergaining particular fame for his skilled handling of the " Caucus Case". Jinnah built a house in Malabar Hill, later known as Jinnah House. His reputation as a skilled lawyer prompted Indian leader Bal Gangadhar Tilak to hire him as defence counsel for his sedition trial in 1905. Jinnah argued that it was not sedition for an Indian to demand freedom and self-government in his own country, but Tilak received a rigorous term of imprisonment test.


          


          Early political career
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          In 1896, Jinnah joined the Indian National Congress, which was the largest Indian political organisation. Like most of the Congress at the time, Jinnah did not favour outright independence, considering British influences on education, law, culture and industry as beneficial to India. Jinnah became a member on the sixty-member Imperial Legislative Council. The council had no real power or authority, and included a large number of un-elected pro-Raj loyalists and Europeans. Nevertheless, Jinnah was instrumental in the passing of the Child Marriages Restraint Act, the legitimization of the Muslim waqf (religious endowments) and was appointed to the Sandhurst committee, which helped establish the Indian Military Academy at Dehra Dun. During World War I, Jinnah joined other Indian moderates in supporting the British war effort, hoping that Indians would be rewarded with political freedoms.


          Jinnah had initially avoided joining the All India Muslim League, founded in 1906, regarding it as too Muslim oriented. Eventually, he joined the league in 1913 and became the president at the 1916 session in Lucknow. Jinnah was the architect of the 1916 Lucknow Pact between the Congress and the League, bringing them together on most issues regarding self-government and presenting a united front to the British. Jinnah also played an important role in the founding of the All India Home Rule League in 1916. Along with political leaders Annie Besant and Tilak, Jinnah demanded " home rule" for Indiathe status of a self-governing dominion in the Empire similar to Canada, New Zealand and Australia. He headed the League's Bombay Presidency chapter. In 1918, Jinnah married his second wife Rattanbai Petit ("Ruttie"), twenty-four years his junior. She was the fashionable young daughter of his personal friend Sir Dinshaw Petit, of an elite Parsi family of Bombay. Unexpectedly there was great opposition to the marriage from Rattanbai's family and Parsi society, as well as orthodox Muslim leaders. Rattanbai defied her family and nominally converted to Islam, adopting (though never using) the name Maryam Jinnah -resulting in a permanent estrangement from her family and Parsi society. The couple resided in Bombay, and frequently travelled across India and Europe. In 1919 she bore Jinnah his only child, daughter Dina Jinnah.


          


          Fourteen points
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          Jinnah's problems with the Congress began with the ascent of Mohandas Gandhi in 1918, who espoused non-violent civil disobedience and Hindu values as the best means to obtain Swaraj (independence, or self-rule) for all South Asians. Jinnah differed, saying that only constitutional struggle could lead to independence. Unlike most Congress leaders, Gandhi did not wear western-style clothes, did his best to use an Indian language instead of English, and was deeply (Hindu) religious. Gandhi's Hindu style of leadership gained great popularity with the Indian people. Jinnah criticised Gandhi's support of the Khilafat Movement, which he saw as an endorsement of religious zealotry. By 1920, Jinnah resigned from the Congress, with prophetic warning that Gandhi's method of mass struggle would lead to divisions between Hindus and Muslims and within the two communities. Becoming president of the Muslim League, Jinnah was drawn into a conflict between a pro-Congress faction and a pro-British faction. In 1927, Jinnah entered negotiations with Muslim and Hindu leaders on the issue of a future constitution, during the struggle against the all-British Simon Commission. The League wanted separate electorates while the Nehru Report favoured joint electorates. Jinnah personally opposed separate electorates, but then drafted compromises and put forth demands that he thought would satisfy both. These became known as the 14 points of Mr. Jinnah. However, they were rejected by the Congress and other political parties.


          Jinnah's personal life and especially his marriage suffered during this period due to his political work. Although they worked to save their marriage by travelling together to Europe when he was appointed to the Sandhurst committee, the couple separated in 1927. Jinnah was deeply saddened when Rattanbai died in 1929, after a serious illness.


          At the Round Table Conferences in London, Jinnah criticised Gandhi, but was disillusioned by the breakdown of talks. Frustrated with the disunity of the Muslim League, he decided to quit politics and practice law in England.


          Jinnah would receive personal care and support through his later life from his sister Fatima Jinnah, who lived and travelled with him and also became a close advisor. She helped raise his daughter, who was educated in England and India. Jinnah later became estranged from his daughter, Dina Jinnah, after she decided to marry Parsi-born Christian businessman, Neville Wadia (even though he had faced the same issues when he married Rattanbai in 1918). Jinnah continued to correspond cordially with his daughter, but their personal relationship was strained. Dina continued to live in India with her family.


          


          Leader of the Muslim League
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          Prominent Muslim leaders like the Aga Khan, Choudhary Rahmat Ali and Sir Muhammad Iqbal made efforts to convince Jinnah to return to India and take charge of a now-reunited Muslim League. In 1934 Jinnah returned and began to re-organise the party, being closely assisted by Liaquat Ali Khan, who would act as his right-hand man. In the 1937 elections, the League emerged as a competent party, capturing a significant number of seats under the Muslim electorate, but lost in the Muslim-majority Punjab, Sindh and the Northwest Frontier Province. Jinnah offered an alliance with the Congress - both bodies would face the British together, but the Congress had to share power, accept separate electorates and the League as the representative of India's Muslims. The latter two terms were unacceptable to the Congress, which had its own national Muslim leaders and membership and adhered to secularism. Even as Jinnah held talks with Congress president Rajendra Prasad, Congress leaders suspected that Jinnah would use his position as a lever for exaggerated demands and obstruct government, and demanded that the League merge with the Congress. The talks failed, and while Jinnah declared the resignation of all Congressmen from provincial and central offices in 1938 as a " Day of Deliverance" from Hindu domination, some historians assert that he remained hopeful for an agreement.
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          In a speech to the League in 1930, Sir Muhammad Iqbal mooted an independent state for Muslims in "northwest India." Choudhary Rahmat Ali published a pamphlet in 1933 advocating a state called "Pakistan". Following the failure to work with the Congress, Jinnah, who had embraced separate electorates and the exclusive right of the League to represent Muslims, was converted to the idea that Muslims needed a separate state to protect their rights. Jinnah came to believe that Muslims and Hindus were distinct nations, with unbridgeable differencesa view later known as the Two Nation Theory. Jinnah declared that a united India would lead to the marginalization of Muslims, and eventually civil war between Hindus and Muslims. This change of view may have occurred through his correspondence with Iqbal, who was close to Jinnah. In the session in Lahore in 1940, the Pakistan resolution was adopted as the main goal of the party. The resolution was rejected outright by the Congress, and criticised by many Muslim leaders like Maulana Abul Kalam Azad, Khan Abdul Ghaffar Khan, Syed Ab'ul Ala Maududi and the Jamaat-e-Islami. On July 26, 1943, Jinnah was stabbed and wounded by a member of the extremist Khaksars in an attempted assassination.


          Muhammad Ali Jinnah founded Dawn in 1941, a major newspaper that helped him propagate the League's point of views. During the mission of British minister Stafford Cripps, Jinnah demanded parity between the number of Congress and League ministers, the League's exclusive right to appoint Muslims and a right for Muslim-majority provinces to secede, leading to the breakdown of talks. Jinnah supported the British effort in World War II, and opposed the Quit India movement. During this period, the League formed provincial governments and entered the central government. The League's influence increased in the Punjab after the death of Unionist leader Sikander Hyat Khan in 1942. Gandhi held talks fourteen times with Jinnah in Mumbai in 1944, about a united frontwhile talks failed, Gandhi's overtures to Jinnah increased the latter's standing with Muslims.


          


          Founding Pakistan
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          In the 1946 elections for the Constituent Assembly of India, the Congress won most of the elected seats and Hindu electorate seats, while the League won a large majority of Muslim electorate seats. The 1946 British Cabinet Mission to India released a plan on May 16, calling for a united Indian state comprising considerably autonomous provinces, and called for "groups" of provinces formed on the basis of religion. A second plan released on June 16, called for the separation of South Asia along religious lines, with princely states to choose between accession to the dominion of their choice or independence. The Congress, fearing India's fragmentation, criticised the May 16 proposal and rejected the June 16 plan. Jinnah gave the League's assent to both plans, knowing that power would go only to the party that had supported a plan. After much debate and against Gandhi's advice that both plans were divisive, the Congress accepted the May 16 plan while condemning the grouping principle. Jinnah decried this acceptance as "dishonesty", accused the British negotiators of "treachery", and withdrew the League's approval of both plans. The League boycotted the assembly, leaving the Congress in charge of the government but denying it legitimacy in the eyes of many Muslims.


          Jinnah issued a call for all Muslims to launch " Direct Action" on August 16 to "achieve Pakistan". Strikes and protests were planned, but violence broke out all over South Asia, especially in Calcutta and the district of Noakhali in Bengal, and more than 7,000people were killed in Bihar. Although viceroy Lord Wavell asserted that there was "no satisfactory evidence to that effect", League politicians were blamed by the Congress and the media for orchestrating the violence. Interim Government portfolios were announced on October 25, 1946. Muslim Leaguers were sworn in on October 26, 1946. The League entered the interim government, but Jinnah refrained from accepting office for himself. This was credited as a major victory for Jinnah, as the League entered government having rejected both plans, and was allowed to appoint an equal number of ministers despite being the minority party. The coalition was unable to work, resulting in a rising feeling within the Congress that independence of Pakistan was the only way of avoiding political chaos and possible civil war. The Congress agreed to the division of Punjab and Bengal along religious lines in late 1946. The new viceroy Lord Mountbatten and Indian civil servant V. P. Menon proposed a plan that would create a Muslim dominion in West Punjab, East Bengal, Baluchistan and Sindh. After heated and emotional debate, the Congress approved the plan. The North-West Frontier Province voted to join Pakistan in a referendum in July 1947. Jinnah asserted in a speech in Lahore on October 30, 1947 that the League had accepted independence of Pakistan because "the consequences of any other alternative would have been too disastrous to imagine."


          


          Secularism


          Jinnah envisioned a secular state for Pakistan, a theme he repeatedly touched upon in his speeches. Nevertheless, this aspect of his ideology never fully materialised, possibly due to his death during the months immediately following Pakistan's acheievement of independence.


          Speaking to Constituent Assembly of Pakistan, he said


          
            
              	

              	If we want to make this great State of Pakistan happy and prosperous we should wholly and solely concentrate on the well-being of the people, and especially of the masses and the poor... you are free- you are free to go to your temples mosques or any other place of worship in this state of Pakistan. You may belong to any religion, caste or creed that has nothing to do with the business of the state... in due course of time Hindus will cease to be Hindus and Muslims will cease to Muslims- not in a religious sense for that is the personal faith of an individual- but in a political sense as citizens of one state

              	
            


            
              	

              	
                
                   Muhammad Ali Jinnah, Address to the Constituent Assembly of Pakistan, Karachi August 11, 1947
                

              
            

          


          Islamic parties at that time like the newly formed Jamat-e-Islami first opposed the creation of Pakistan. After the creation of Pakistan these parties joined in the political process and their agenda has been to make Pakistan an Islamic state.


          Secularism has been a taboo topic in Pakistan and lot of Pakistanis do not understand its meaning. Because of illiteracy and due to the misrepresentation of secularism by islamic parties an average Pakistani thinks of it as being a threat to Islam or being a "Religion Less" society.


          


          Governor-General
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          Along with Liaquat Ali Khan and Abdur Rab Nishtar, Muhammad Ali Jinnah represented the League in the Division Council to appropriately divide public assets between India and Pakistan. The assembly members from the provinces that would comprise Pakistan formed the new state's constituent assembly, and the Military of British India was divided between Muslim and non-Muslim units and officers. Indian leaders were angered at Jinnah's courting the princes of Jodhpur, Bhopal and Indore to accede to Pakistan - these princely states were not geographically aligned with Pakistan, and each had a Hindu-majority population.


          Jinnah became the first Governor-General of Pakistan and president of its constituent assembly. Inaugurating the assembly on August 11, 1947, Jinnah spoke of an inclusive and pluralist democracy promising equal rights for all citizens regardless of religion, caste or creed. This address is a cause of much debate in Pakistan as, on its basis, many claim that Jinnah wanted a secular state while supporters of Islamic Pakistan assert that this speech is being taken out of context when compared to other speeches by him.


          On October 11, 1947, in an address to Civil, Naval, Military and Air Force Officers of Pakistan Government, Karachi, he said:


          
            	We should have a State in which we could live and breathe as free men and which we could develop according to our own lights and culture and where principles of Islamic social justice could find free play.

          


          On February 21, 1948, in an address to the officers and men of the 5th Heavy Ack Ack and 6th Light Ack Ack Regiments in Malir, Karachi, he said:


          
            	You have to stand guard over the development and maintenance of Islamic democracy, Islamic social justice and the equality of manhood in your own native soil. With faith, discipline and selfless devotion to duty, there is nothing worthwhile that you cannot achieve.
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          The office of Governor-General was ceremonial, but Jinnah also assumed the lead of government. The first months of Pakistan's independence were absorbed in ending the intense violence that had arisen in the wake of acrimony between Hindus and Muslims. Jinnah agreed with Indian leaders to organise a swift and secure exchange of populations in the Punjab and Bengal. He visited the border regions with Indian leaders to calm people and encourage peace, and organised large-scale refugee camps. Despite these efforts, estimates on the death toll vary from around two hundred thousand, to over a million people. The estimated number of refugees in both countries exceeds 15 million. The capital city of Karachi saw an explosive increase in its population owing to the large encampments of refugees. Jinnah was personally affected and depressed by the intense violence of the period.


          Jinnah authorised force to achieve the annexation of the princely state of Kalat and suppress the insurgency in Baluchistan. He controversially accepted the accession of Junagadha Hindu-majority state with a Muslim ruler located in the Saurashtra peninsula, some 400 kilometres (250mi) southeast of Pakistanbut this was annulled by Indian intervention. It is unclear if Jinnah planned or knew of the tribal invasion from Pakistan into the kingdom of Jammu and Kashmir in October 1947, but he did send his private secretary Khurshid Ahmed to observe developments in Kashmir. When informed of Kashmir's accession to India, Jinnah deemed the accession illegitimate and ordered the Pakistani army to enter Kashmir. However, Gen. Auchinleck, the supreme commander of all British officers informed Jinnah that while India had the right to send troops to Kashmir, which had acceded to it, Pakistan did not. If Jinnah persisted, Auchinleck would remove all British officers from both sides. As Pakistan had a greater proportion of Britons holding senior command, Jinnah cancelled his order, but protested to the United Nations to intercede.


          Owing to his role in the state's creation, Jinnah was the most popular and influential politician. He played a pivotal role in protecting the rights of minorities, establishing colleges, military institutions and Pakistan's financial policy. In his first visit to East Pakistan, under the advice of local party leaders, Jinnah stressed that Urdu alone should be the national language; a policy that was strongly opposed by the Bengali people of East Pakistan (now Bangladesh). This opposition grew after he controversially described Bengali as the language of Hindus. He also worked for an agreement with India settling disputes regarding the division of assets.


          


          Death
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          Through the 1940s, Jinnah suffered from tuberculosis; only his sister and a few others close to him were aware of his condition. In 1948, Jinnah's health began to falter, hindered further by the heavy workload that had fallen upon him following Pakistan's independence from British Rule. Attempting to recuperate, he spent many months at his official retreat in Ziarat, but died on September 11, 1948 (just over a year after independence) from a combination of tuberculosis and lung cancer. His funeral was followed by the construction of a massive mausoleum Mazar-e-Quaidin Karachi to honour him; official and military ceremonies are hosted there on special occasions.


          Dina Wadia remained in India after independence, before ultimately settling in New York City. Jinnah's grandson, Nusli Wadia, is a prominent industrialist residing in Mumbai. In the 19631964 elections, Jinnah's sister Fatima Jinnah, known as Madar-e-Millat ("Mother of the Nation"), became the presidential candidate of a coalition of political parties that opposed the rule of President Ayub Khan, but lost the election.


          The Jinnah House in Malabar Hill, Mumbai is in the possession of the Government of Indiaits future is officially disputed. Jinnah had personally requested Indian Prime Minister Jawaharlal Nehru to preserve the house and that one day he could return to Mumbai. There are proposals for the house be offered to the Government of Pakistan to establish a consulate in the city, as a goodwill gesture, but Dina Wadia's family have laid claim to the property.


          The funeral prayers were led by Allamah Shabbeer Ahmad Usmani, at Jinnah's request.


          


          Legacy and criticism


          In Pakistan, Jinnah is honoured with the official title Quaid-e-Azam, and he is depicted on all Pakistani rupee notes of denominations five and higher, and is the namesake of many Pakistani public institutions. The former Quaid-e-Azam International Airport, now called the Jinnah International Airport, in Karachi is Pakistan's busiest. One of the largest streets in the Turkish capital Ankara  Cinnah Caddesi is named after him. In Iran, one of the capital Tehran's most important new highways is also named after him, while the government released a stamp commemorating the centennial of Jinnah's birthday. The Mazar-e-Quaid, Jinnah's mausoleum, is among Karachi's most imposing buildings. In media, Jinnah was portrayed by British actors Richard Lintern (as the young Jinnah) and Christopher Lee (as the elder Jinnah) in the 1998 film Jinnah. In Richard Attenborough's Academy Award winning film Gandhi, Jinnah was portrayed adversely by Alyque Padamsee. In the 1986 televised mini-series Lord Mountbatten: the Last Viceroy, Jinnah was played by Polish actor Vladek Sheybal.


          Some historians like H M Seervai and Ayesha Jalal assert that Jinnah never wanted partition of India and independence of Pakistan it was the outcome of the Congress leaders being unwilling to share power with the Muslim League. It is asserted that Jinnah only used the Pakistan demand as a method to mobilise support to obtain significant political rights for Muslims. Jinnah has gained the admiration of major Indian nationalist politicians like Atal Bihari Vajpayee and Lal Krishna Advanithe latter's comments praising Jinnah caused an uproar in his own Bharatiya Janata Party.


          Some critics allege that Jinnah's courting the princes of Hindu states and his gambit with Junagadh is proof of ill intentions towards India, as he was the proponent of the theory that Hindus and Muslims could not live together, yet being interested in Hindu-majority states. In his book Patel: A Life, Rajmohan Gandhi asserts that Jinnah sought to engage the question of Junagadh with an eye on Kashmirhe wanted India to ask for a plebiscite in Junagadh, knowing thus that the principle then would have to be applied to Kashmir, where the Muslim-majority would, he believed, vote for Pakistan.


          According to Akbar S. Ahmed, many writers outside Pakistan believed that Jinnah drank alcohol, whereas several sources indicate he gave up alcohol near the end of his life.
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              	c. 780

            


            
              	Died

              	c. 850

            

          


          Al-Khwarizmi (Muḥammad ibn Mūsā al-Khwārizmī محمد بن موسى الخوارزمي) was a Persian Islamic mathematician, astronomer, astrologer and geographer. He was born around 780 in Khwārizm (now Khiva, Uzbekistan) and died around 850. He worked most of his life as a scholar in the House of Wisdom in Baghdad.


          His Algebra was the first book on the systematic solution of linear and quadratic equations. Consequently he is considered to be the father of algebra, a title he shares with Diophantus. Latin translations of his Arithmetic, on the Indian numerals, introduced the decimal positional number system to the Western world in the 12th century. He revised and updated Ptolemy's Geography as well as writing several works on astronomy and astrology.


          His contributions not only made a great impact on mathematics, but on language as well. The word algebra is derived from al-jabr, one of the two operations used to solve quadratic equations, as described in his book.


          


          Etymology


          The words algorism and algorithm stem from Algoritmi, the Latinization of his name. (In Finnish the term for algorithm is just that, "algoritmi".) His name is also the origin of the Spanish word guarismo and of the Portuguese word algarismo, both meaning digit.


          


          Life


          Few details about al-Khwārizmī's life are known; it is not even certain where he was born. His name indicates he might have come from Khwarezm (Khiva), then part of Greater Khorasan, the eastern part of the territory of Persia, in the Abbasid empire, now Xorazm Province of Uzbekistan.


          His kunya is given as either Abū ʿAbd Allāh (Arabic: أبو عبد الله) or Abū Jaʿfar (أبو جعفر in Arabic).


          The historian al-Tabari gave his name as Muhammad ibn Musa al-Khwārizmī al-Majousi al-Katarbali (Arabic: محمد بن موسى الخوارزميّ المجوسيّ القطربّليّ). The epithet al-Qutrubbulli indicates he might instead have come from Qutrubbull, a small town near Baghdad. Regarding al-Khwārizmī's religion, Toomer writes:


          
            
              Another epithet given to him by al-Ṭabarī, "al-Majūsī," would seem to indicate that he was an adherent of the old Zoroastrian religion. This would still have been possible at that time for a man of Iranian origin, but the pious preface to al-Khwārizmī's Algebra shows that he was an orthodox Muslim, so al-Ṭabarī's epithet could mean no more than that his forebears, and perhaps he in his youth, had been Zoroastrians.

            

          


          In Ibn al-Nadīm's Kitāb al-Fihrist we find a short biography on al-Khwārizmī, together with a list of the books he wrote. Al-Khwārizmī accomplished most of his work in the period between 813 and 833. After the Islamic conquest of Persia, Baghdad became the centre of scientific studies and trade, and many merchants and scientists from as far as China and India traveled to this cityas such apparently so did Al-Khwārizmī. He worked in Baghdad as a scholar at the House of Wisdom established by Caliph al-Maʾmūn, where he studied the sciences and mathematics, which included the translation of Greek and Sanskrit scientific manuscripts.


          


          Contributions
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          His major contributions to mathematics, astronomy, astrology, geography and cartography provided foundations for later and even more widespread innovation in algebra, trigonometry, and his other areas of interest. His systematic and logical approach to solving linear and quadratic equations gave shape to the discipline of algebra, a word that is derived from the name of his 830 book on the subject, al-Kitab al-mukhtasar fi hisab al-jabr wa'l-muqabala (Arabic الكتاب المختصر في حساب الجبر والمقابلة) or: "The Compendious Book on Calculation by Completion and Balancing". The book was first translated into Latin in the twelfth century.


          His book On the Calculation with Hindu Numerals written about 825, was principally responsible for the diffusion of the Indian system of numeration in the Middle-East and then Europe. This book also translated into Latin in the twelfth century, as Algoritmi de numero Indorum. From the name of the author, rendered in Latin as algoritmi, originated the term algorithm.


          Some of his contributions were based on earlier Persian and Babylonian Astronomy, Indian numbers, and Greek sources.


          Al-Khwārizmī systematized and corrected Ptolemy's data in geography as regards to Africa and the Middle east. Another major book was his Kitab surat al-ard ("The Image of the Earth"; translated as Geography), which presented the coordinates of localities in the known world based, ultimately, on those in the Geography of Ptolemy but with improved values for the length of the Mediterranean Sea and the location of cities in Asia and Africa.


          He also assisted in the construction of a world map for the caliph al-Ma'mun and participated in a project to determine the circumference of the Earth, supervising the work of 70 geographers to create the map of the then "known world".


          When his work was copied and transferred to Europe through Latin translations, it had a profound impact on the advancement of basic mathematics in Europe. He also wrote on mechanical devices like the astrolabe and sundial.


          


          Algebra
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          al-Kitāb al-mukhtaṣar fī ḥisāb al-jabr wa-l-muqābala (Arabic: الكتاب المختصر في حساب الجبر والمقابلة The Compendious Book on Calculation by Completion and Balancing) is a mathematical book written approximately 830 CE.


          The word algebra is derived from the name of one of the basic operations with equations (al-jabr) described in this book. The book was translated in Latin as Liber algebrae et almucabala by Robert of Chester ( Segovia, 1145) hence "algebra", and also by Gerard of Cremona. A unique Arabic copy is kept at Oxford and was translated in 1831 by F. Rosen. A Latin translation is kept in Cambridge.


          Al-Khwārizmī's method of solving linear and quadratic equations worked by first reducing the equation to one of six standard forms (where b and c are positive integers)


          
            	squares equal roots (ax = bx)


            	squares equal number (ax = c)


            	roots equal number (bx = c)


            	squares and roots equal number (ax + bx = c)


            	squares and number equal roots (ax + c = bx)


            	roots and number equal squares (bx + c = ax)

          


          by dividing out the coefficient of the square and using the two operations al-ǧabr (Arabic: الجبر restoring or completion) and al-muqābala ("balancing"). Al-ǧabr is the process of removing negative units, roots and squares from the equation by adding the same quantity to each side. For example, x = 40x - 4x is reduced to 5x = 40x. Al-muqābala is the process of bringing quantities of the same type to the same side of the equation. For example, x+14 = x+5 is reduced to x+9 = x.


          Several authors have published texts under the name of Kitāb al-ǧabr wa-l-muqābala, including Abū Ḥanīfa al-Dīnawarī, Abū Kāmil (Rasāla fi al-ǧabr wa-al-muqābala), Abū Muḥammad al-ʿAdlī, Abū Yūsuf al-Miṣṣīṣī, Sind ibn ʿAlī, Sahl ibn Bir (author uncertain), and Sharaf al-Dīn al-Ṭūsī.


          


          Arithmetic
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          Al-Khwārizmī's second major work was on the subject of arithmetic, which survived in a Latin translation but was lost in the original Arabic. The translation was most likely done in the 12th century by Adelard of Bath, who had also translated the astronomical tables in 1126.


          The Latin manuscripts are untitled, but are commonly referred to by the first two words with which they start: Dixit algorizmi ("So said al-Khwārizmī"), or Algoritmi de numero Indorum ("al-Khwārizmī on the Hindu Art of Reckoning"), a name given to the work by Baldassarre Boncompagni in 1857. The original Arabic title was possibly Kitāb al-Jamʿ wa-l-tafrīq bi-ḥisāb al-Hind ("The Book of Addition and Subtraction According to the Hindu Calculation")


          



          


          Geography
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          Al-Khwārizmī's third major work is his Kitāb ṣūrat al-Arḍ (Arabic: كتاب صورة الأرض "Book on the appearance of the Earth" or "The image of the Earth" translated as Geography), which was finished in 833. It is a revised and completed version of Ptolemy's Geography, consisting of a list of 2402 coordinates of cities and other geographical features following a general introduction.


          There is only one surviving copy of Kitāb ṣūrat al-Arḍ, which is kept at the Strasbourg University Library. A Latin translation is kept at the Biblioteca Nacional de Espaa in Madrid. The complete title translates as Book of the appearance of the Earth, with its cities, mountains, seas, all the islands and rivers, written by Abu Ja'far Muhammad ibn Musa al-Khwārizmī, according to the geographical treatise written by Ptolemy the Claudian.


          The book opens with the list of latitudes and longitudes, in order of " weather zones", that is to say in blocks of latitudes and, in each weather zone, by order of longitude. As Paul Gallez points out, this excellent system allows us to deduce many latitudes and longitudes where the only document in our possession is in such a bad condition as to make it practically illegible.


          Neither the Arabic copy nor the Latin translation include the map of the world itself, however Hubert Daunicht was able to reconstruct the missing map from the list of coordinates. Daunicht read the latitudes and longitudes of the coastal points in the manuscript, or deduces them from the context where they were not legible. He transferred the points onto graph paper and connected them with straight lines, obtaining an approximation of the coastline as it was on the original map. He then does the same for the rivers and towns.


          



          


          Astronomy


          
            [image: Corpus Christi College MS 283]

            
              Corpus Christi College MS 283
            

          


          Al-Khwārizmī's Zīj al-sindhind (Arabic: زيج "astronomical tables of Sind and Hind") is a work consisting of approximately 37 chapters on calendrical and astronomical calculations and 116 tables with calendrical, astronomical and astrological data, as well as a table of sine values. This is one of many Arabic zijes based on the Indian astronomical methods known as the sindhind.


          The original Arabic version (written c. 820) is lost, but a version by the Spanish astronomer Maslama al-Majrīṭī (c. 1000) has survived in a Latin translation, presumably by Adelard of Bath (January 26, 1126). The four surviving manuscripts of the Latin translation are kept at the Bibliothque publique (Chartres), the Bibliothque Mazarine (Paris), the Bibliotheca Nacional (Madrid) and the Bodleian Library (Oxford).


          


          Jewish calendar


          Al-Khwārizmī wrote several other works including a treatise on the Hebrew calendar (Risāla fi istikhrāj taʾrīkh al-yahūd "Extraction of the Jewish Era"). It describes the 19-year intercalation cycle, the rules for determining on what day of the week the first day of the month Tishrī shall fall; calculates the interval between the Jewish era (creation of Adam) and the Seleucid era; and gives rules for determining the mean longitude of the sun and the moon using the Jewish calendar. Similar material is found in the works of al-Bīrūnī and Maimonides.


          


          Other works


          Several Arabic manuscripts in Berlin, Istanbul, Tashkent, Cairo and Paris contain further material that surely or with some probability comes from al-Khwārizmī. The Istanbul manuscript contains a paper on sundials, which is mentioned in the Fihirst. Other papers, such as one on the determination of the direction of Mecca, are on the spherical astronomy.


          Two texts deserve special interest on the morning width (Maʿrifat saʿat al-mashriq fī kull balad) and the determination of the azimuth from a height (Maʿrifat al-samt min qibal al-irtifāʿ).


          He also wrote two books on using and constructing astrolabes. Ibn al-Nadim in his Kitab al-Fihrist (an index of Arabic books) also mentions Kitāb ar-Ruḵāma(t) (the book on sundials) and Kitab al-Tarikh (the book of history) but the two have been lost.
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          Sir Muhammad Iqbal (Urdu: محمد اقبال) born ( November 9, 1877  April 21, 1938) was a Muslim poet, philosopher and politician born in Sialkot, British India (now in Pakistan), whose poetry in Urdu and Persian is considered to be among the greatest of the modern era, and whose vision of an independent state for the Muslims of British India was to inspire the creation of Pakistan. He is commonly referred to as Allama Iqbal (علامہ اقبال, Allama lit. Scholar.)


          After studying in England and Germany, Iqbal established a law practice, but concentrated primarily on writing scholarly works on politics, economics, history, philosophy and religion. He is best known for his poetic works, including Asrar-e-Khudiwhich brought a knighthood Rumuz-e-Bekhudi, and the Bang-e-Dara, with its enduring patriotic song Tarana-e-Hind. In India, he is regarding for the patriotic song, Saare Jahan Se Achcha (सारे जहाँ से अच्छा). In Afghanistan and Iran, where he is known as Iqbāl-e Lāhorī (اقبال لاهوری Iqbal of Lahore), he is highly regarded for his Persian works.


          Iqbal was a strong proponent of the political and spiritual revival of Islamic civilisation across the world, but specifically in India; a series of famous lectures he delivered to this effect were published as The Reconstruction of Religious Thought in Islam. One of the most prominent leaders of the All India Muslim League, Iqbal encouraged the creation of a "state in northwestern India for Indian Muslims" in his 1930 presidential address. Iqbal encouraged and worked closely with Muhammad Ali Jinnah, and he is known as Muffakir-e-Pakistan ("The Thinker of Pakistan"), Shair-e-Mashriq ("The Poet of the East"), and Hakeem-ul-Ummat ("The Sage of Ummah"). He is officially recognised as the " national poet" in Pakistan. The anniversary of his birth (یوم ولادت محمد اقبال - Yōm-e Welādat-e Muḥammad Iqbāl) on November 9 is a holiday in Pakistan.


          


          Early life


          Sheikh Muhammad Iqbal was born in Sialkot, Punjab, British India (now part of Pakistan); the eldest of five siblings in a Kashmiri family. It is believed that Iqbal's family were originally Hindu Brahmins, but became Muslim following his ancestor Sahaj Ram Sapru's conversion to Islam, although this version is disputed by some scholars. Iqbal's father Shaikh Nur Muhammad was a prosperous tailor, well-known for his devotion to Islam, and the family raised their children with deep religious grounding.
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          The boy was educated initially by tutors in languages and writing, history, poetry and religion. His potential as a poet and writer was recognised by one of his tutors, Sayyid Mir Hassan, and Iqbal would continue to study under him at the Scotch Mission College in Sialkot. The student became proficient in several languages and the skill of writing prose and poetry, and graduated in 1892. Following custom, at the age of 15 Iqbal's family arranged for him to be married to Karim Bibi, the daughter of an affluent Gujrati physician. The couple had two children: a daughter, Mi'raj Begam (born 1895) and a son, Aftab (born 1899). Iqbal's third son died soon after birth. The husband and wife were unhappy in their marriage and eventually divorced in 1916.


          Iqbal entered the Government College in Lahore where he studied philosophy, English literature and Arabic and obtained a Bachelor of Arts degree, graduating cum laude. He won a gold medal for topping his examination in philosophy. While studying for his masters degree, Iqbal came under the wing of Sir Thomas Arnold, a scholar of Islam and modern philosophy at the college. Arnold exposed the young man to Western culture and ideas, and served as a bridge for Iqbal between the ideas of East and West. Iqbal was appointed to a readership in Arabic at the Oriental College in Lahore, and he published his first book in Urdu, The Knowledge of Economics in 1903. In 1905 Iqbal published the patriotic song, Tarana-e-Hind (Song of India).


          At Sir Thomas's encouragement, Iqbal travelled to and spend many years studying in Europe. He obtained a Bachelor of Arts degree from Trinity College at Cambridge in 1907, while simultaneously studying law at Lincoln's Inn, from where he qualified as a barrister in 1908. Iqbal also met a Muslim student, Atiyah Faizi in 1907, and had a close relationship with her. In Europe, he started writing his poetry in Persian as well. Throughout his life, Iqbal would prefer writing in Persian as he believed it allowed him to fully express philosophical concepts, and it gave him a wider audience. It was while in England that he first participated in politics. Following the formation of the All-India Muslim League in 1906, Iqbal was elected to the executive committee of its British chapter in 1908. Together with two other politicians, Syed Hassan Bilgrami and Syed Ameer Ali, Iqbal sat on the subcommittee which drafted the constitution of the League. In 1907, Iqbal travelled to Germany to pursue a doctorate from the Faculty of Philosophy of the Ludwig-Maximilians-Universitt at Munich. Working under the supervision of Friedrich Hommel, Iqbal published a thesis titled: The Development of Metaphysics in Persia.


          


          Literary career


          Upon his return to India in 1908, Iqbal took up assistant professorship at the Government College in Lahore, but for financial reasons he relinquished it within a year to practise law. During this period, Iqbal's personal life was in turmoil. He divorced Karim Bibi in 1916, but provided financial support to her and their children for the rest of his life.


          While maintaining his legal practise, Iqbal began concentrating on spiritual and religious subjects, and publishing poetry and literary works. He became active in the Anjuman-e-Himayat-e-Islam, a congress of Muslim intellectuals, writers and poets as well as politicians, and in 1919 became the general secretary of the organisation. Iqbal's thoughts in his work primarily focused on the spiritual direction and development of human society, centred around experiences from his travel and stay in Western Europe and the Middle East. He was profoundly influenced by Western philosophers such as Friedrich Nietzsche, Henri Bergson and Goethe, and soon became a strong critic of Western society's separation of religion from state and what he perceived as its obsession with materialist pursuits.
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          The poetry and philosophy of Mawlana Rumi bore the deepest influence on Iqbal's mind. Deeply grounded in religion since childhood, Iqbal would begin intensely concentrating on the study of Islam, the culture and history of Islamic civilization and its political future, and embrace Rumi as "his guide." Iqbal would feature Rumi in the role of a guide in many of his poems, and his works focused on reminding his readers of the past glories of Islamic civilization, and delivering a message of a pure, spiritual focus on Islam as a source for socio-political liberation and greatness. Iqbal denounced political divisions within and amongst Muslim nations, and frequently alluded to and spoke in terms of the global Muslim community, or the Ummah.


          


          Works in Persian


          Iqbal's poetic works are written mostly in Persian rather than Urdu. Among his 12,000 verses of poem, almost more than 7,000 verses are in Persian. In 1915, he published his first collection of poetry, the Asrar-e-Khudi (Secrets of the Self) in Persian. The poems delve into concepts of ego and emphasise the spirit and self from a religious, spiritual perspective. Many critics have called this Iqbal's finest poetic work. In Asrar-e-Khudi, Iqbal has explained his philosophy of "Khudi," or "Self." He proves by various means that the whole universe obeys the will of the "Self." Iqbal condemns self-destruction. For him the aim of life is self-realization and self-knowledge. He charts the stages through which the "Self" has to pass before finally arriving at its point of perfection, enabling the knower of the "Self" to become the viceregent of Allah.


          In his Rumuz-e-Bekhudi (Hints of Selflessness), Iqbal seeks to prove that Islamic way of life is the best code of conduct for a nation's viability. A person must keep his individual characteristics intact but once this is achieved he should sacrifice his personal ambitions for the needs of the nation. Man cannot realise the "Self" out of society. Also in Persian and published in 1917, this group of poems has as its main themes the ideal community, Islamic ethical and social principles and the relationship between the individual and society. Although he is true throughout to Islam, Iqbal recognises also the positive analogous aspects of other religions. The Rumuz-e-Bekhudi complements the emphasis on the self in the Asrar-e-Khudi and the two collections are often put in the same volume under the title Asrar-e-Rumuz (Hinting Secrets), and it is addressed to the world's Muslims. Iqbal sees the individual and his community as reflections of each other. The individual needs to be strengthened before he can be integrated into the community, whose development in turn depends on the preservation of the communal ego. It is through contact with others that an ego learns to accept the limitations of its own freedom and the meaning of love. Muslim communities must ensure order in life and must therefore preserve their communal tradition. It is in this context that Iqbal sees the vital role of women, who as mothers are directly responsible for inculcating values in their children.


          Iqbal's 1924 publication, the Payam-e-Mashriq (The Message of the East) is closely connected to the West-stlicher Diwan by the famous German poet Goethe. Goethe bemoaned that the West had become too materialistic in outlook and expected that the East would provide a message of hope that would resuscitate spiritual values. Iqbal styles his work as a reminder to the West of the importance of morality, religion and civilization by underlining the need for cultivating feeling, ardour and dynamism. He explains that an individual could never aspire for higher dimensions unless he learns of the nature of spirituality. In his first visit to Afghanistan, he presented his book "Payam-e Mashreq" to King Amanullah Khan in which he admired the liberal movements of Afghanistan against the British Empire. In 1933, he was officially invited to Afghanistan to join the meetings regarding the establishment of Kabul University.
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          The Zabur-e-Ajam ( Persian Psalms), published in 1927, includes the poems Gulshan-e-Raz-e-Jadeed (Garden of New Secrets) and Bandagi Nama (Book of Slavery). In Gulshan-e-Raz-e-Jadeed, Iqbal first poses questions, then answers them with the help of ancient and modern insight and shows how it effects and concerns the world of action. Bandagi Nama denounces slavery by attempting to explain the spirit behind the fine arts of enslaved societies. Here as in other books, Iqbal insists on remembering the past, doing well in the present and preparing for the future, emphasising love, enthusiasm and energy to fill the ideal life. Iqbal's 1932 work, the Javed Nama (Book of Javed) is named after and in a manner addressed to his son, who is featured in the poems, and follows the examples of the works of Ibn Arabi and Dante's The Divine Comedy, through mystical and exaggerated depiction across time. Iqbal depicts himself as Zinda Rud ("A stream full of life") guided by Rumi, "the master," through various heavens and spheres, and has the honour of approaching divinity and coming in contact with divine illuminations. In a passage re-living a historical period, Iqbal condemns the Muslim traitors who were instrumental in the defeat and death of Nawab Siraj-ud-Daula of Bengal and Tipu Sultan of Mysore respectively by betraying them for the benefit of the British colonists, and thus delivering their country to the shackles of slavery. At the end, by addressing his son Javid, he speaks to the young people at large, and provides guidance to the "new generation."


          His love to Persian language is evident in his works and poetry. He says in one of his poems:


          گرچه اردو در عذوبت شکر است


          garche Urdu dar uzūbat shakar ast


          لیک پارسی ام ز هندی شیرینتر است


          lk Pārsī-am ze Hindi shīrīntar ast


          Translation:


          Even though in sweetness Urdu* is sugar - (but) My Persian is sweeter than Hindi*


          
            	Note: In Iqbal's time the terms Hindi and Urdu were synonyms (see Hindustani)

          


          


          Works in Urdu
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          Iqbal's first work published in Urdu, the Bang-e-Dara (The Call of the Marching Bell) of 1924, was a collection of poetry written by him in three distinct phases of his life. The poems he wrote up to 1905, the year Iqbal left for England imbibe patriotism and imagery of landscape, and includes the Tarana-e-Hind (The Song of India), popularly known as Saare Jahan Se Achcha and another poem Tarana-e-Milli (Anthem of the (muslim) Community), which was composed in the same metre and rhyme scheme as Saare Jahan Se Achcha. The second set of poems date from between 1905 and 1908 when Iqbal studied in Europe and dwell upon the nature of European society, which he emphasized had lost spiritual and religious values. This inspired Iqbal to write poems on the historical and cultural heritage of Islamic culture and Muslim people, not from an Indian but a global perspective. Iqbal urges the global community of Muslims, addressed as the Ummah to define personal, social and political existence by the values and teachings of Islam. Poems such as Tulu'i Islam (Dawn of Islam) and Khizr-e-Rah (The Guided Path) are especially acclaimed.


          Iqbal preferred to work mainly in Persian for a predominant period of his career, but after 1930, his works were mainly in Urdu. The works of this period were often specifically directed at the Muslim masses of India, with an even stronger emphasis on Islam, and Muslim spiritual and political reawakening. Published in 1935, the Bal-e-Jibril (Wings of Gabriel) is considered by many critics as the finest of Iqbal's Urdu poetry, and was inspired by his visit to Spain, where he visited the monuments and legacy of the kingdom of the Moors. It consists of ghazals, poems, quatrains, epigrams and carries a strong sense religious passion.


          The Pas Cheh Bayed Kard ai Aqwam-e-Sharq (What are we to do, O Nations of the East?) includes the poem Musafir (Traveller). Again, Iqbal depicts Rumi as a character and an exposition of the mysteries of Islamic laws and Sufi perceptions is given. Iqbal laments the dissension and disunity among the Indian Muslims as well as Muslim nations. Musafir is an account of one of Iqbal's journeys to Afghanistan, in which the Pashtun people are counseled to learn the "secret of Islam" and to "build up the self" within themselves. Iqbal's final work was the Armughan-e-Hijaz (The Gift of Hijaz), published posthumously in 1938. The first part contains quatrains in Persian, and the second part contains some poems and epigrams in Urdu. The Persian quatrains convey the impression as though the poet is travelling through the Hijaz in his imagination. Profundity of ideas and intensity of passion are the salient features of these short poems. The Urdu portion of the book contains some categorical criticism of the intellectual movements and social and political revolutions of the modern age.


          


          Political career
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          While dividing his time between law and poetry, Iqbal had remained active in the Muslim League. He supported Indian involvement in World War I, as well as the Khilafat movement and remained in close touch with Muslim political leaders such as Maulana Mohammad Ali and Muhammad Ali Jinnah. He was a critic of the mainstream Indian National Congress, which he regarded as dominated by Hindus and was disappointed with the League when during the 1920s, it was absorbed in factional divides between the pro-British group led by Sir Muhammad Shafi and the centrist group led by Jinnah.


          In November 1926, with the encouragement of friends and supporters, Iqbal contested for a seat in the Punjab Legislative Assembly from the Muslim district of Lahore, and defeated his opponent by a margin of 3,177 votes. He supported the constitutional proposals presented by Jinnah with the aim of guaranteeing Muslim political rights and influence in a coalition with the Congress, and worked with the Aga Khan and other Muslim leaders to mend the factional divisions and achieve unity in the Muslim League.


          


          Revival of Islamic polity


          Iqbal's second book in English, the Reconstruction of Religious Thought in Islam, is a collection of his six lectures which he delivered at Madras, Hyderabad and Aligarh; first published as a collection in Lahore, in 1930. These lectures dwell on the role of Islam as a religion as well as a political and legal philosophy in the modern age. In these lectures Iqbal firmly rejects the political attitudes and conduct of Muslim politicians, whom he saw as morally-misguided, attached to power and without any standing with Muslim masses. Iqbal expressed fears that not only would secularism weaken the spiritual foundations of Islam and Muslim society, but that India's Hindu-majority population would crowd out Muslim heritage, culture and political influence. In his travels to Egypt, Afghanistan, Iran and Turkey, he promoted ideas of greater Islamic political co-operation and unity, calling for the shedding of nationalist differences. He also speculated on different political arrangements to guarantee Muslim political power; in a dialogue with Dr. B. R. Ambedkar, Iqbal expressed his desire to see Indian provinces as autonomous units under the direct control of the British government and with no central Indian government. He envisaged autonomous Muslim provinces in India. Under one Indian union he feared for Muslims, who would suffer in many respects especially with regard to their existentially separate entity as Muslims. Sir Muhammad Iqbal was elected president of the Muslim League in 1930 at its session in Allahabad, in the United Provinces as well as for the session in Lahore in 1932. In his presidential address on December 29, 1930, Iqbal outlined a vision of an independent state for Muslim-majority provinces in northwestern India:
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            "I would like to see the Punjab, North-West Frontier Province, Sind and Baluchistan amalgamated into a single state. Self-government within the British Empire, or without the British Empire, the formation of a consolidated Northwest Indian Muslim state appears to me to be the final destiny of the Muslims, at least of Northwest India."

          


          In his speech, Iqbal emphasised that unlike Christianity, Islam came with "legal concepts" with "civic significance," with its "religious ideals" considered as inseparable from social order: "therefore, the construction of a policy on national lines, if it means a displacement of the Islamic principle of solidarity, is simply unthinkable to a Muslim." Iqbal thus stressed not only the need for the political unity of Muslim communities, but the undesirability of blending the Muslim population into a wider society not based on Islamic principles. He thus became the first politician to articulate what would become known as the Two-Nation Theory  that Muslims are a distinct nation and thus deserve political independence from other regions and communities of India. However, he would not elucidate or specify if his ideal Islamic state would construe a theocracy, even as he rejected secularism and nationalism. The latter part of Iqbal's life was concentrated on political activity. He would travel across Europe and West Asia to garner political and financial support for the League, and he reiterated his ideas in his 1932 address, and during the Third Round-Table Conference, he opposed the Congress and proposals for transfer of power without considerable autonomy or independence for Muslim provinces. He would serve as president of the Punjab Muslim League, and would deliver speeches and publish articles in an attempt to rally Muslims across India as a single political entity. Iqbal consistently criticised feudal classes in Punjab as well as Muslim politicians averse to the League.


          


          Relationship with Jinnah
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          Ideologically separated from Congress Muslim leaders, Iqbal had also been disillusioned with the politicians of the Muslim League owing to the factional conflict that plagued the League in the 1920s. Discontent with factional leaders like Sir Muhammad Shafi and Sir Fazl-ur-Rahman, Iqbal came to believe that only Muhammad Ali Jinnah was a political leader capable of preserving this unity and fulfilling the League's objectives on Muslim political empowerment. Building a strong, personal correspondence with Jinnah, Iqbal was an influential force on convincing Jinnah to end his self-imposed exile in London, return to India and take charge of the League. Iqbal firmly believed that Jinnah was the only leader capable of drawing Indian Muslims to the League and maintaining party unity before the British and the Congress:


          
            "I know you are a busy man but I do hope you won't mind my writing to you often, as you are the only Muslim in India today to whom the community has right to look up for safe guidance through the storm which is coming to North-West India and, perhaps, to the whole of India."

          


          There were significant differences between the two men  while Iqbal believed that Islam was the source of government and society, Jinnah was a believer in secular government and had laid out a secular vision for Pakistan where religion would have "nothing to do with the business of the state." Iqbal had backed the Khilafat struggle; Jinnah had dismissed it as "religious frenzy." And while Iqbal espoused the idea of partitioning Muslim-majority provinces in 1930, Jinnah would continue to hold talks with the Congress through the decade and only officially embraced the goal of Pakistan in 1940. Some historians postulate that Jinnah always remained hopeful for an agreement with the Congress and never fully desired the partition of India. Iqbal's close correspondence with Jinnah is speculated by some historians as having been responsible for Jinnah's embrace of the idea of Pakistan. Iqbal elucidated to Jinnah his vision of a separate Muslim state in a letter sent on June 21, 1937:


          
            "A separate federation of Muslim Provinces, reformed on the lines I have suggested above, is the only course by which we can secure a peaceful India and save Muslims from the domination of Non-Muslims. Why should not the Muslims of North-West India and Bengal be considered as nations entitled to self-determination just as other nations in India and outside India are."

          


          Iqbal, serving as president of the Punjab Muslim League, criticised Jinnah's political actions, including a political agreement with Punjabi leader Sir Sikandar Hyat Khan, whom Iqbal saw as a representative of feudal classes and not committed to Islam as the core political philosophy. Nevertheless, Iqbal worked constantly to encourage Muslim leaders and masses to support Jinnah and the League. Speaking about the political future of Muslims in India, Iqbal said:


          
            "There is only one way out. Muslims should strengthen Jinnah's hands. They should join the Muslim League. Indian question, as is now being solved, can be countered by our united front against both the Hindus and the English. Without it, our demands are not going to be accepted. People say our demands smack of communalism. This is sheer propaganda. These demands relate to the defence of our national existence.... The united front can be formed under the leadership of the Muslim League. And the Muslim League can succeed only on account of Jinnah. Now none but Jinnah is capable of leading the Muslims."

          


          In his views on Muslim political future, Iqbal was at odds with Sayyid Abul Ala Maududi, who had opposed the partition of India. Maududi had however, been closer to Iqbal's poetic-philosophy of an ideal Islamic state which would reject secularism and nationalism. After the creation of Pakistan, nine years after Iqbal's death, Jinnah and other League politicians would publicly credit Iqbal as one of the visionaries and founders of the state.


          


          Death
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          In 1933, after returning from a trip to Spain and Afghanistan, Iqbal's health deteriorated. He spent his final years working to establish the Idara Dar-ul-Islam, an institution where studies in classical Islam and contemporary social science would be subsidised, and advocating the demand for an independent Muslim state. Iqbal ceased practising law in 1934 and he was granted pension by the Nawab of Bhopal. After suffering for months from a series of protracted illnesses, Iqbal died in Lahore in 1938. His tomb is located in the space between the entrance of the Badshahi Mosque and the Lahore Fort, and an official guard is maintained there by the Government of Pakistan.


          Iqbal is commemorated widely in Pakistan, where he is regarded as the ideological founder of the state. His Tarana-e-Hind is a song that is widely used in India as a patriotic song speaking of communal harmony. His birthday is annually commemorated in Pakistan as Iqbal Day and is a national holiday. For a long time, Iqbal's actual date of birth remained disputed, with many believing February 23 to be the date of Iqbal's birth. On February 1, 1974 a Pakistani government committee officially declared Iqbal's date of birth to be November 9. Iqbal is the namesake of many public institutions, including the Allama Iqbal Open University and the Allama Iqbal International Airport in Lahore  the second-busiest airport in the nation. Government and public organizations have sponsored the establishment of colleges and schools dedicated to Iqbal, and have established the Iqbal Academy to research, teach and preserve the works, literature and philosophy of Iqbal. His son Javid Iqbal has served as a justice on the Supreme Court of Pakistan.


          


          Criticism
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          Some intellectuals criticised Iqbal for embracing Nietzsche's concept of bermensch, reflected in Iqbal's descriptions of ego, self, and renewal for Muslim civilization. He has also been criticised for his advocacy of Islamic political revival and rejection of Western cultural influences. Several scholars have called his poetic descriptions of the true practice of Islam impractical and wrongly dismissive of diverse societies and cultural heritages. Nonetheless, it is his advocacy of Islamic political revival and his concept of "khudi" or self-esteem that earns him much of his respect in the Muslim world.


          While credited and admired as the conceptual founder of Pakistan, Iqbal is criticised by some historians and scholars for implicitly endorsing the incompatibility of Muslims with other religious communities. Some historians and Indian nationalists criticise Iqbal's vision for a Muslim state as specifically implying the denunciation of Hindus and Hinduism, as well as the peaceful co-existence of Hindus and Muslims.Iqbal was also strongly criticised for advocating on occasions, the division and fragmentation of India. Critics also point to the civil war that led to the secession of East Pakistan in 1971, as well as recent sectarian and religious conflict in Pakistan to suggest that Iqbal's notion of a natural Muslim nation and of Islam as a political, unifying identity was inherently flawed and fanciful. Despite this criticism, Iqbal is widely credited for his work in encouraging the political rejuvenation and empowerment of Muslims, and as a great poet not only in India and Pakistan, but also in Iran, Afghanistan and Muslim nations in the Middle East.
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        Multiculturalism


        
          

          Multiculturalism is the idea or belief that modern societies should embrace and include distinct cultural groups with equal cultural and political status. Multiculturalism is a term often used to describe the cultural and ethnic diversity of a nation and advocates of it often argue that diversity is a positive force for a societys nationhood or cultural identity. Multiculturalism contrasts with monoculturalism which had been the norm in the nation-state paradigm since the early nineteenth century. (Monoculturalism implies a normative cultural unity, 'monocultural' can be a descriptive term for pre-existing homogeneity). Assimilation implies the need for groups that fall out of the homogeneous norm to fully embrace and accept the dominant cultural paradigm as their own without concurrent adjustments from the dominant group. The term multiculturalism is often applied to distinct cultures of immigrant groups in developed countries (with the United States, Japan, and Australia as exceptions), not to the presence of indigenous peoples.


          Multiculturalism began as an official policy in English-speaking countries, starting in Canada in 1971. It was quickly adopted by most member-states in the European Union, as official policy, and as a social consensus among the elite. In recent years, several European states, notably the Netherlands and Denmark, right-of-centre governments have reversed the national policy consensus, and returned to an official monoculturalism. A similar reversal is the subject of debate in the United Kingdom and Germany, among others due to a belief that immigrant communities do not "fit in" or want to integrate into a particular lifestyle.


          But multiculturalism's history is not limited to official policy in the English-speaking world. As a philosophy it began its evolution, first as part of philosophy's pragmatism movement at the end of the nineteenth century in Britain and in the United States, then as political and cultural pluralism by the turn of the twentieth. It was partly in response to a new wave of European imperialism in sub-Saharan Africa and the massive immigration of Southern and Eastern Europeans to the United States and Latin America. Philosophers, psychologists and historians (including a couple who laid the foundations for sociology as a field) such as Charles Sanders Peirce, William James, George Santayana, Horace Kallen, John Dewey, W.E.B. Du Bois and Alain Locke helped facilitate the evolution for what we understand today as multiculturalism. James said in his Pluralistic Universe (1909) that he "believed that the idea of a plural society would be crucial in the formation of philosophical and social humanism," that the embracing of a multicultural society could help build a better, more egalitarian society.


          Multiculturalism has its supporters and critics alike. Its supporters often see it as a self-evident entitlement of cultural groups, as a form of civil rights grounded in equality of cultures. They often assume it will lead to interculturalism - beneficial cultural exchanges, where cultures learn about each other's literature, art and philosophy ( high culture), and influence each other's music, fashion and cuisine. Its opponents often see it as something which has been imposed on them without their consent. As multiculturalism as an official policy is almost exclusively limited to Western countries, some in the West view multiculturalism as an assault upon the foundations of Western civilization. Opponents of multiculturalism see it as inherently divisive and fear it will lead to cultural ghettos, undermining national unity. In Europe especially, opponents see multiculturalism as a direct assault on the national identity, and on the nation itself, and sometimes as a conspiracy to Islamise Europe.


          


          Before multiculturalism


          It may be an anachronism to speak of multiculturalism in historical societies which did not use the term, especially before modernity. The degree of cultural homogeneity in past societies also depends on their size: smaller groups are more likely to show cultural unity. However, it is clear that in the past large states, especially empires, lacked the cultural unity of modern nation-states, and lacked the means to create it.


          


          The monocultural nation-state (Europe)


          Especially in the 19th century, the ideology of nationalism transformed the way Europeans thought about the state. Existing states were broken up and new ones created: in the associated wars, millions of people died. The new nation-states were founded on the principle that each nation is entitled to its own sovereign state, to reflect, facilitate, and protect its own unique culture and history. Unity, under this ideology, is seen as an essential feature of the nation and the nation-state - unity of descent, unity of culture, unity of language, and often unity of religion. The nation-state implies a culturally homogeneous society, although some national movements recognised regional differences. None of them, however, accepted "foreign" elements in culture and society. The older multilingual and multi-ethnic empires, such as the Austro-Hungarian Empire and the Ottoman Empire were derided as oppressive, and most Europeans no longer accept that such a state can be legitimate. British political thought was slower in accepting the implications of the concept of the nation-state.


          Where the cultural unity insufficient, it was encouraged (and enforced) by the state. The 19th-century nation-states developed an array of policies: the most important was compulsory primary education in the national language. The language itself was often standardised by a linguistic academy, and regional languages were ignored or suppressed. Some nation-states pursued violent and oppressive policies of cultural assimilation, not to mention ethnic cleansing. Recently, Monoculturalism is being supported more than previous years due to events occuring in the recent past.


          


          The Melting Pot Ideal (USA)


          In the United States, continuous mass immigration had been a feature of economy and society since the first half of the 19th century. There was no fiction that the immigrants would return: immigration was seen as a permanent choice for a new country. The absorption of the stream of immigrants became, in itself, a prominent feature of the national mythos, along with the expansion westwards. The central metaphor is the idea of the Melting Pot - where all the immigrant cultures are mixed and amalgamated without state intervention. The Melting Pot implied that each individual immigrant, and each group of immigrants, assimilated into American society at their own pace, improving their income and social status on the way. It reflected and influenced official policy: although language courses were offered, they were rarely compulsory. As a result, several immigrant communities maintained a non-English language for generations. The nature of American national identity, with its emphasis on symbolic patriotism, allegiance, national values and a national mythos, facilitated the assimilation of immigrants. The Melting Pot attitude did not require a detailed knowledge of American history, acquisition of a complex cultural heritage, or English with an American accent. It allowed interest in the culture of the country of origin, and family ties with that country. In practice, the original culture disappeared within two generations. An Americanized (and often stereotypical) version of the original nation's cuisine, and its holidays, survived.


          The Melting Pot concept has been criticized, as an idealized version of the assimilation process. One common criticism is that it apparently did not apply to English-speaking, US-born black people, who stayed at the bottom of the social ladder from the American Civil War on. Another criticism is that the Melting Pot model described the assimilation of immigrants from Europe, rather than the assimilation of any immigrant. The growth in the use of the Spanish language - the model implies it would decline - has led to calls for state-enforced language policy similar to those in Europe. More recently, some have argued that "the Melting Pot" leads to an erosion of groups individual heritage and have argued that the USA is better described as "a tossed salad", with each group intermingling with all, but maintaining their separate identity.


          Note that the Melting Pot tradition co-exists with a belief in national unity, dating from the American founding fathers:


          
            	"Providence has been pleased to give this one connected country to one united people  a people descended from the same ancestors, speaking the same language, professing the same religion, attached to the same principles of government, very similar in their manners and customs... This country and this people seem to have been made for each other, and it appears as if it was the design of Providence, that an inheritance so proper and convenient for a band of brethren, united to each other by the strongest ties, should never be split into a number of unsocial, jealous, and alien sovereignties." ( John Jay, First American Supreme Court Chief Justice).

          


          


          Ethnic selection (Australia)


          Prior to settlement by the Europeans, the Australian continent was not a single 'nation', but had many indigenous cultures and between 200 and 400 active languages at any one time. The present nation of Australia resulted from a deliberate process of immigration intended to fill the "empty" continent (also excluding potential rivals to the British Empire). The earliest people that were not indigenous to the continent to live in Australia, were settlers from the United Kingdom, after 1800 including Ireland. Dutch colonization (see New Holland) and possible visits to Australia by explorers and/or traders from China, did not lead to permanent settlement. Until 1901, Australia existed as a group of independent colonies.


          Proposals to limit immigration by nationality were intended to maintain the cultural and political identity of the colonies as part of the British Empire. The White Australia policy, which in various forms lasted 150 years but was not "official" policy per se for much of that time, was the most comprehensive policy of this type in the world. Such policies theoretically limit the cultural diversity of the immigrant population, and in theory facilitate the cultural assimilation of the immigrants, since they would come from related cultures. Taken from a historical perspective, however, this was not a matter of cultural diversity or otherwise, but maintenance of the British Empire aspects of the colony. The definition of "white" also changed quite substantially over the course of the White Australia Policy - as the Twentieth Century progressed, "white" moved further East through Europe, encompassing the Italians, Greeks and refugees from World War II in Europe.


          


          Multiculturalism as introductory to monoculturalism
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          Multiculturalism, as generally understood, refers to ideology and policy in western nation-states, which previously had an uncontested national identity. Many nation-states in Africa, Asia, and Latin America are culturally diverse, and are 'multi-cultural' in a descriptive sense. In some, communalism is a major political issue. The policies adopted by these states often have parallels with multicultural-ist policies in the Western world, but the historical background is different, and the goal may be a monocultural or mono-ethnic nation-building - for instance in the Malaysian governments attempt to create a 'Malaysian race' by 2020.


          


          Developing opposition to multiculturalism


          


          United States


          In the United States especially, multiculturalism became associated with political correctness and with the rise of ethnic identity politics. In the 1980s and 1990s many criticisms were expressed, from both the left and right, although predominantly from the right wing. Criticisms come from a wide variety of perspectives, but predominantly from the perspective of liberal individualism, from American conservatives concerned about values, and from a national unity perspective.


          An early critic of multiculturalism was Ayn Rand, who feared the worldwide ethnic revival of the late 1960s would lead to an ethnic Balkanization destructive to modern industrial societies. She considered multiculturalism and monoculturalism to be culturally determinist collectivism (in the sense that individual human beings have no free choice in how they act and are conditioned irreversibly by society). Philosophically, Rand rejected this form of collectivism on the grounds that it undermines the concept of free will, arguing that the human mind is a tabula rasa at birth.


          The liberal-feminist critique is related to the liberal and libertarian critique, since it is concerned with what happens inside the cultural groups. In her 1999 essay, later expanded into an anthology, "Is Multiculturalism Bad for Women?" the feminist and political theorist Susan Okin argues that a concern for the preservation of cultural diversity should not overshadow the discriminatory nature of gender roles in many traditional minority cultures, that, at the very least, "culture" should not be used as an excuse for rolling back the women's rights movement.


          A prominent criticism in the US, later echoed in Europe, was that multiculturalism undermined national unity, hindered social integration and cultural assimilation, and led to the fragmentation of society into several ethnic factions - Balkanization.


          In 1998, Arthur M. Schlesinger, Jr., a former advisor to the Kennedy and other US administrations and Pulitzer Prize winner, published a book with the title The Disuniting of America: Reflections on a Multicultural Society. Schlesinger states that a new attitude - one that celebrates difference and abandons assimilation - may replace the classic image of the melting pot, in which differences are submerged in democracy. He argues that ethnic awareness has had many positive consequences to unite a nation with a "history of prejudice"; however, the "cult of ethnicity", if pushed too far, may endanger the unity of society.


          In the United States, the cultural relativism implicit in multiculturalism attracted criticism. Often that was combined with an explicit preference for western Enlightenment values as universal values. In his 1991 work, Illiberal Education, Dinesh D'Souza argues that the entrenchment of multiculturalism in American universities undermined the universalist values that liberal education once attempted to foster. In particular, he was disturbed by the growth of ethnic studies programs (e.g., Black Studies).


          Conservatives - in the US, largely Christian conservatives - tend to see multiculturalism as an attack on America's traditional Christian culture. They may attribute the introduction of multiculturalism to the civil rights movement and the 1965 Immigration Act or the (Hart-Celler Act).


          Criticism of multiculturalism in the US was not always synonymous with opposition to immigration. Some politicians did address both themes, notably Pat Buchanan, who in 1993 described multiculturalism as "an across-the-board assault on our Anglo-American heritage."


          Buchanan and other paleoconservatives argue that multiculturalism is the ideology of the modern managerial state, an ongoing regime that remains in power, regardless of what political party holds a majority. It acts in the name of abstract goals, such as equality or positive rights, and uses its claim of moral superiority, power of taxation and wealth redistribution to keep itself in power.


          Another recent critic of multiculturalism is the political theorist Brian Barry. In his 2002 book Culture and Equality: An Egalitarian Critique of Multiculturalism, he argues that some forms of multiculturalism can divide people, although they need to unite in order to fight for social justice.


          


          Canada


          Approximately 35% of today's Canadian citizens were born outside Canada, the highest immigration rate of any G8 country. Recent immigrants are largely concentrated in the cities of Vancouver, Montreal and Toronto, which have high population growth due to this concentrated immigration. In Canada, the most noted critics of multiculturalism are Kenneth McRoberts, Neil Bissoondath, and Daniel Stoffman.


          As a young man, McRoberts worked for the Royal Commission on Bilingualism and Biculturalism, and his career as a political scientist has roughly coincided with the policy of multiculturalism. While some argue that the shift in official discourse from biculturalism to multiculturalism has had a neutral effect on relations between Quebec and the rest of Canada, McRoberts believes that it was disastrous for Canadian nationalism, as it offended Qubecois and their dualistic vision of Canada as a bilingual and bicultural society.


          To many French Canadians, multiculturalism threatened to reduce them to just another ethnic group. Of all Canadian provinces, Quebec has been the least supportive of multiculturalism, due in part to a widespread view that multiculturalism was implemented at the federal level to dilute the two founding peoples philosophy which had preceded it, thereby diminishing the place of the province's French majority within Canada, and due in part to Quebec's policy internally of welcoming people of all origins but insisting that they assimilate into Quebec's French-speaking society. Recently, however, the more assimilationist aspects of this policy have been tempered with a recognition that Quebec is a de facto pluralist society and an understanding of pluralism as a feature of modern Quebec society or any other society that welcomes immigrants. The Quebec government has therefore adopted a form of multiculturalism termed an " interculturalism policy."


          This policy seeks to integrate immigrants into the mainstream French-speaking society of Quebec on the basis of French, the language of the majority, as the common public language of all Qubcois; all citizens are in this way held to be invited to participate in a common civic culture. Interculturalism is in this way consistent with the Quebec government's view of itself as the "national" government for all Qubcois, because interculturalism is viewed as less threatening than multiculturalism, to the idea of Quebec's population as a single and distinct nation within another nation. Whether as a first, second, or third language, French becomes the instrument which allows the socialization of Qubcois of all origins and forces interaction between them.


          In his Selling Illusions: The Cult of Multiculturalism in Canada, the Trinidad and Tobago-born Bissoondath argues that official multiculturalism limits the freedom of minority members, by confining them to cultural and geographic ghettos. He also argues that cultures are very complex, and must be transmitted through close family and kin relations. To him, the government view of cultures as being about festivals and cuisine is a crude oversimplification that leads to easy stereotyping.


          Daniel Stoffman's Who Gets In raises serious questions about the policy of Canadian multiculturalism. Stoffman points out that many cultural practices, such as allowing dog meat to be served in restaurants and street cockfighting, are simply incompatible with Canadian and Western culture. He also raises concern about the number of recent immigrants who are not being linguistically integrated into Canada (i.e., not learning either English or French). He stresses that multiculturalism works better in theory than in practice.


          


          Australia


          The response to multiculturalism in Australia has been extremely varied, with a recent wave of criticism against it in the past decade. An anti-immigration party, the One Nation Party, was formed by Pauline Hanson in the late 1990s. The party enjoyed significant electoral success for a while, most notably in its home state of Queensland, but is now electorally marginalized. In its 1998 policy document on Immigration, Population and Social Cohesion, One Nation advocated the complete abolition of multiculturalism, asserting that there was "no reason why migrant cultures should be maintained at the expense of our shared, national culture." According to One Nation, multiculturalism represented a "threat to the very basis of the Australian culture, identity and shared values." Such a policy in combination with high immigration, One Nation argued, would eventually lead to "the Asianisation of Australia."


          Many of One Nation's criticisms echoed those made by one of Australia's most significant and popular historians, Professor Geoffrey Blainey, during the 1980s. In his 1984 book All for Australia, Blainey criticized multiculturalism for overemphasizing the rights of ethnic minorities at the expense of the majority of Australians, thus unnecessarily encouraging divisions and threatening social cohesion.


          Opposition to multiculturalism in Australia is, as of 2006, focused on the position of Islamic immigrants from Middle Eastern countries. Prior to the September 11 attacks, the main targets of anti-immigration campaigns were immigrants from southern Europe, and later east Asia.


          A Federal Government proposal in 2006 to introduce a compulsory citizenship test, which would assess English skills and knowledge of Australian values, sparked renewed debate over the future of multiculturalism in Australia. Andrew Robb, then Parliamentary Secretary for Immigration and Multicultural Affairs, told a conference in November 2006 that some Australians worried the term "multicultural" had been transformed by interest groups into a philosophy that put "allegiances to original culture ahead of national loyalty, a philosophy which fosters separate development, a federation of ethnic cultures, not one community". He added: "A community of separate cultures fosters a rights mentality, rather than a responsibilities mentality. It is divisive. It works against quick and effective integration."


          In January 2007 the Howard Government removed the word 'multicultural' from the name of the Department of Immigration and Multicultural Affairs, changing its name to the Department of Immigration and Citizenship.


          


          Intellectual critique


          Following the upsurge of support for the One Nation Party in 1996, Australian anthropologist Ghassan Hage published an notable critique in 1997 of Australian multiculturalism in the book White Nation. Drawing on theoretical frameworks from Whiteness studies, Jacques Lacan and Pierre Bourdieu, Hage examined a range of everyday discourses that implicated both anti-multiculturalists and pro-multiculturalists alike. The book was taken by many merely to be an attack on White Australians, but its analysis is more sophisticated than a charge of racism by the dominant ethnic group. Hage's analysis suggests that Australian multiculturalism has fallen a long way short of its original ideals and works much more as a form of assimilation by the participation of Whites and non-Whites alike in maintaining the centrality of a set of cultural values associated with Whiteness.


          


          The Netherlands


          In the 1950s, the Netherlands was generally a mono-ethnic and monocultural society: it was not monolingual, but almost everyone could speak standard Dutch. Its inhabitants shared a classic national identity, with a national mythos emphasising the Dutch Golden Age, and national heroes such as Admiral Michiel de Ruyter. Major immigration in the form of labour migration began in the 1960s, and accelerated in the 1970s, with Morocco and Turkey as the main origin countries. From the 1970s, multiculturalism was a consensus ideology among the 'political class', and determined official policy. The principle was expressed in the phrase "Integratie met behoud van eigen taal en cultuur", that is, social integration while retaining the language and culture of the immigrant groups. Immigrants were treated as members of a monolithic cultural bloc, on the basis of nationality - their religion only became an issue in the 1990s. These communities were addressed by the Dutch government, in what it considered to be their own languages - Arabic for Moroccan immigrants, even though many of them did not speak it. Opposition to the consensus was politically marginal. The anti-immigration Centrumpartij had occasional electoral successes, but its leader Hans Janmaat was ostracised, and fined for his strident opposition to multiculturalism.


          The elite consensus on multiculturalism co-existed with widespread aversion to immigration, and an ethnic definition of the Dutch nation. Dutch nationalism, and support for a traditional national identity, never disappeared, but were not visible. When these factors re-entered political debate in the late 1990s, they contributed to the collapse of the consensus. The Netherlands has now attracted international attention for the extent to which it reversed its previous multiculturalist policies, and its policies on cultural assimilation have been described as the toughest in Europe.


          The multicultural policy consensus regarded the presence of immigrant cultural communities as non-problematic, or beneficial. Immigration was not subject to limits on cultural grounds: in practice, the immigration rate was determined by demand for unskilled labour, and later by migration of family members. Gross non-Western immigration was about three million, but many of these later returned. Net immigration, and the higher birth rate of the immigrant communities, have transformed the Netherlands since the 1950s. Although the majority are still ethnic Dutch, in 2006 one fifth of the population was of non-Dutch ethnicity, about half of which were of non-western origin . Immigration transformed Dutch cities especially: in Amsterdam, 55% of young people are of non-western origin (mainly Turkish and Moroccan). . For opponents of multiculturalism and immigration, this is unacceptable and wrong. At the end of the 1990s, their opposition became more structured.


          


          Intellectual critique


          In 1999, the legal philosopher Paul Cliteur attacked multiculturalism in his book 'The Philosophy of Human Rights' Cliteur rejects all political correctness on the issue: western culture, the Rechtsstaat (rule of law), and human rights are superior to non-western culture and values. They are the product of the Enlightenment: Cliteur sees non-western cultures not as different, but as backward. He sees multiculturalism primarily as an unacceptable ideology of cultural relativism, which would lead to acceptance of barbaric practices, including those brought to the Western World by immigrants. Cliteur lists infanticide, torture, slavery, oppression of women, homophobia, racism, anti-Semitism, gangs, female circumcision, discrimination by immigrants, suttee, and the death penalty. Cliteur compares multiculturalism to the moral acceptance of Auschwitz, Stalin, Pol Pot and the Ku Klux Klan.


          Cliteur's 1999 work is indicative of the polemic tone of the debate, in the following years. Most of the 'immigrant barbarities' which he names, are regularly cited by opponents of multiculturalism, sometimes as a reductio ad absurdum, but also as factual practices of immigrants in the Netherlands.


          Another more recent and conservative criticism, based largely upon the Nordic and Canadian experience, is presented by the administrative scientist Gunnar K. A. Njalsson, who views multiculturalism as a utopian ideology with a simplistic and overly optimistic view of human nature, the same weakness he attributes to communism, anarchism, and many strains of liberalism. According to Njalsson, multiculturalism is particular to a western urban environment and cannot survive as an ideology outside it. Some variants of multiculturalism, he believes, may equip non-egalitarian cultural groups with power and influence. This, in turn, may alter the value system of the larger society. This realist criticism of multiculturalism maintains that in Canada, Australia, New Zealand and the US, multiculturalism may aggravate a situation where old-stock families are not permitted by the countries of their forebearers to consider themselves English, French, Scandinavian, etc., while newer arrivals can claim two or more national identities.


          In 2000, Paul Scheffer - a member of the PvdA (Labour Party) and subsequently a professor of urban studies - published 'The multicultural drama', an essay critical of both immigration and multiculturalism. Scheffer is a committed supporter of the nation-state, and his starting point is that homogeneity and integration are necessary for a society: the presence of immigrants undermines this. A society does have an 'absorptive capacity' for those from other cultures, he says, but this has been exceeded in the Netherlands. Specifically:


          
            	a huge influx of people from diverse cultural backgrounds, in combination with multiculturalism, resulted in spontaneous ethnic segregation.


            	the Netherlands must take its own language, culture, and history seriously, and immigrants must learn this language, culture, and history.


            	multiculturalism and immigration led to adaptation problems such as school drop-out, unemployment, and high crime rates.


            	a society which does not respect itself (its Dutch national identity) also has no value for immigrants


            	multicultural policy ignored Dutch language acquisition, which should be a priority in education.


            	Islam has not yet reformed itself, and does not accept the separation of church and state. Some Muslims did not accept the law in Amsterdam because its mayor was Jewish.


            	immigrants must always lose their own culture - that is the price of immigration, a "brutal bargain" (quote from Norman Podhoretz)

          


          Scheffer approvingly quoted the sociologist J.A.A. van Doorn, that the presence of immigrants in the Netherlands had "put the clock back" by 100 or 150 years. The high immigration rate, and the lack of 'integration' threatened society, and must be stopped. His essay had a great impact, and led to what became known as the 'integration debate'. As in the essay, this was not simply about multiculturalism, but about immigration, Islam, the national identity, and national unity.


          In 2002, the legal scholar Afshin Ellian - a refugee from Iran - advocated a monocultural Rechtsstaat in the Netherlands. A liberal democracy cannot be multicultural, he argued, because multiculturalism is an ideology and a democracy has no official ideology. What is more, according to Ellian, a democracy must be monolingual. The Dutch language is the language of the constitution, and therefore it must be the only public language - all others must be limited to the private sphere. The Netherlands, he wrote, had been taken hostage by the left-wing multiculturalists, and their policy was in turn determined by the Islamic conservatives. Ellian complained that there were 800 000 Muslims in the country, with 450 mosques, and that the Netherlands had legalised the "feudal system of the Islamic Empire". Democracy and the rule of law could only be restored by abolishing multiculturalism.


          


          Political reaction


          The intellectual rejection of multiculturalism was accompanied by a political transformation, which led to the abandonment of official multiculturalism. It is often described in the Dutch media as a populist 'revolt' against the elite. The catalyst was Pim Fortuyn. He was a critic of multiculturalism, and especially of what he called the "Islamisation of the Netherlands", but succeeded primarily because of his charisma. Unlike the intellectual critics, who wrote for fellow members of the elite, Fortuyn mobilised millions of disillusioned (and occasionally xenophobic) voters. Overturning the political stability of the 1990s, Fortuyn came close to being prime minister of the Netherlands. When he was assassinated in May 2002, his supporters saw him as a national martyr in the struggle against multiculturalism, although he was in fact shot by an animal rights activist.


          Following Fortuyn's death, open rejection of multiculturalism and immigration ceased to be taboo. To a large extent, open racism also ceased to be taboo: negative reactions to immigrants became the norm, for a section of the population. The new cabinet, under premier Jan-Peter Balkenende instituted a hard-line assimilation policy, enforced by fines and deportation, accompanied by far tighter controls on immigration and asylum. Many former supporters of multiculturalism shifted their position. In a 2006 manifesto "one country, one society", several of them launched an appeal for a homogeneous society.


          The most prominent figure in the post-Fortuyn debate of the issue was Ayaan Hirsi Ali. Her first criticisms of multiculturalism paralleled those of the early liberal-feminist critics in the United States - the emphasis on group identity and group rights diminished individual liberty for those within the minorities, and especially for women. As time went on, her criticism was increasingly directed at Islam itself, and its incompatibility with democracy and western culture. By 2004 she was the most prominent critic of Islam in Europe. When she scripted a short film on Islamic oppression of women, featuring texts from the Quran on the naked bodies of women, its director Theo van Gogh was assassinated by an Islamist. Threatened with death and heavily guarded, she spent most of her time in the United States, and moved to Washington in 2006 to work for the American Enterprise Institute. In 2006 she also expressed support for the Eurabia thesis - that Europe is being fully Islamised, and that its non-Muslim inhabitants will be reduced to dhimmitude. In a speech for CORE in January 2007, she declared that Western culture was overwhelmingly superior:


          
            	...my dream is that those lucky enough to be born into a culture of "ladies first" will let go of the myth that all cultures are equal. Human beings are equal; cultures are not.

          


          


          United Kingdom
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          The United Kingdom has continuous high immigration rates, among the highest in the EU. Most of the immigrants of the last decades came from the Indian sub-continent or the Caribbean, in other words from the former colonies. Recently, the largest group of immigrants is from eastern Europe, especially from Poland.


          In the UK, supporters of the Labour government's approach saw it as defending the rights of minorities to preserve their culture, while encouraging their participation as citizens  that is, integrating without assimilating. Critics say the policy fails on all accounts: if social conditions and racism become barriers to the integration of minorities, then multiculturalism does not properly function. There is now a lively debate in the UK over multiculturalism versus "social cohesion and inclusion." The current Labour government appears to favour the latter. In the wake of the July 7 Bombings 2005 (which left over 50 people dead) the opposition Conservative shadow home secretary called on the government to scrap its "outdated" policy of multiculturalism.


          Prominent critics of multiculturalism include Yasmin Alibhai-Brown, Uganda-born author of After Multiculturalism, and one-time black activist Trevor Phillips the chairman of the Commission for Racial Equality. In 2006, Phillips was criticised by London mayor Ken Livingstone, who accused him of fuelling hostility towards ethnic minorities, by attacking the principle of multiculturalism. Livingstone accused Phillips of being so right-wing that he would 'soon be joining the British National Party'.


          In the May 2004 edition of Prospect Magazine, David Goodhart, the Editor, temporarily couched the debate on multiculturalism in terms of whether a modern welfare state and a "good society" is sustainable as its citizens are becoming increasingly diverse. Open criticism of multiculturalism, given Prospect's pedigree and reputation, was thereafter firmly part of the mainstream. Since then events - such as the London bombings - have shifted the debate away from sustainability and cohesion, towards a focus on the uneasy bedfellows of free speech and security.


          In November 2005 John Sentamu, the first member of an ethnic minority to be appointed as Archbishop of York stated, Multiculturalism has seemed to imply, wrongly for me, let other cultures be allowed to express themselves but do not let the majority culture at all tell us its glories, its struggles, its joys, its pains. . Criticisms have been voiced by bishop Nazir Ali of Rochester.


          In August 2006, the community and local government secretary Ruth Kelly made a speech, which some saw as signalling the end of multiculturalism as official policy. In November 2006, Prime Minister Tony Blair stated that Britain has certain "essential values" and that these are a "duty". He did not reject multiculturalism as such, but he included British heritage among the essential values:


          
            	"When it comes to our essential values - belief in democracy, the rule of law, tolerance, equal treatment for all, respect for this country and its shared heritage - then that is where we come together, it is what we hold in common."

          


          Islam, Europe and multiculturalism


          There is a developing distaste toward the idea and policies of multiculturalism in Europe, especially, like stated earlier, in the Netherlands, Denmark, United Kingdom and Germany with many others starting to build up their dislike and disagreement with multiculturalism and how it actually creates friction within society. This is not just Christianity against Islam, as many are led to believe as this is not the case. For example Bosnia and Herzegovina which could be termed as a Muslim country are disliking multiculturalism, like living with Christians. As the population that have a majority do not want their country and its traditions to be eradicated by immigrants. Although this is quite obviously a difficult issue to discuss, it must be a priority as it needs to be observed and debated.


          From the 1990s, especially in Europe, the debate on multiculturalism began to focus on Islam and its status in the Western World. In several European countries, the majority of immigrants are from Islamic countries - Algeria, Morocco and Turkey. Although not all of them are practicing Muslims, their religion became a powerful symbol of their essential difference from the surrounding national community. (In Europe, only Bosnia and European Turkey have a substantial indigenous Muslim population). The perceived status of the immigrant minorities shifted - the 'Turkish immigrants' became the 'Muslim immigrants'. Conversely, the construction of mosques, and the increased adoption of the Islamic headscarf and in a few cases the burqa, made Muslims a distinctly visible minority. The examples cited by opponents of multiculturalism to show what they considered unacceptable, were increasingly Islam-related - female genital cutting and honour killings, for instance. (Many Muslims dispute that these practices have nothing to do with Islam). The opponents began to appeal to a Clash of Civilisations perspective, seeing Islam as incompatible with democracy and western culture. The emergence of Islamist terrorism confirmed, in their eyes, the dangers of multiculturalism and immigration from Muslim countries. Pim Fortuyn, for instance, proposed a specific ban on 'Islamic' immigration. And although strictly speaking it is not a multiculturalism or immigration issue, the possible accession of Turkey to the European Union became a contentious issue there.


          In Canada, the possible introduction of sharia family courts became a contentious issue, and received much media attention.


          From the late 1990s multiculturalism came under sustained intellectual attack in Western Europe, again largely, but not exclusively, from the political right. The reaction was more vehement than in North America, since it was associated with several other factors - the return of explicit nationalism as a political force, the revival of national identity, the rise of Euroscepticism, and concerns about Islam in Europe. (The September 11 attacks in 2001 exacerbated the tensions around Muslim immigration, but they existed already). The period saw the rise of anti-immigrant populism in Europe, which was uniformly, and often fanatically, hostile to multiculturalism. The debate became increasingly polarised, and increasingly associated with Islam and terrorism. The multiculturalism issue merged with the immigration policy issue. The most extreme rejection of multiculturalism comes from supporters of the Eurabia concept (see Bat Ye'or). For them, Islam is a political movement comparable to fascism, which is attempting to seize control of Europe, and to destroy its civilisation. Their hostility to multiculturalism is often combined with militant euroscepticism, as in this essay by blogger Fjordman:


          
            	The EU must die, or Europe will die. Its that simple. Bat Yeor in her book Eurabia: The Euro-Arab Axis is right in pointing out that ordinary Europeans have never voted for this merger with the Islamic world through massive Muslim immigration and Multiculturalism. This is closely tied to the rise of the European Union, which has transferred power away from the people and the democratic process to behind-the-scenes deals made by corrupt, Eurabian officials and bureaucrats. ... The creation of Eurabia is the greatest act of treason in the history of Western civilization for two thousand years, ... they are creating a civilizational breakdown across much of Western Europe as the barbarians are overrunning the continent.

          


          


          Post-multiculturalism in Europe


          Following the collapse of the consensus on multiculturalism, several European Union countries have introduced policies for 'social cohesion', 'integration', and (sometimes) 'assimilation'. They are sometimes a direct reversal of earlier multiculturalist policies, and seek to assimilate immigrant minorities and restore a de facto monocultural society. They include restriction of immigration - assimilation and immigration law on new immigrants are no longer seen as separate issues. The policies include:


          
            	compulsory language courses in the national language, assessed by a compulsory language test - for immigrants, and in some cases for those of immigrant descent


            	compulsory courses and/or tests on national history, on the constitution and the legal system, see Life in the United Kingdom test


            	introduction of an official national history, such as the national canon defined for the Netherlands by the van Oostrom Commission, and promotion of that history, for instance by exhibitions about national heroes.


            	official campaigns to promote national unity, and individual identification with the nation - such as the campaign Du bist Deutschland in Germany


            	official lists of national values, and tests of acceptance of these values


            	tests designed to elicit 'unacceptable' values, such as the "Muslim-test" in Germany. In Baden-Wrttemberg immigrants are asked what they would do, if their son says he is a homosexual. (The expected answer is that they would accept it).


            	restriction on spouses or children joining immigrants already in the country, and age and income restrictions on non-western marriage partners, sometimes with language tests for potential spouses, in their country of origin


            	official declarations - so far not laws - specifying that only the national language may be spoken in certain areas.


            	language prohibitions in schools, universities, and public buildings. Language bans have also been proposed for public transport and hospitals.


            	prohibitions on Islamic dress and especially the burqa.


            	introduction of an oath of allegiance or loyalty oath for immigrants, usually following naturalisation, and usually during a compulsory ceremony.

          


          Some of the measures, especially those seeking to promote patriotic identification, have an element of kitsch. In the Netherlands, the naturalisation ceremony includes a gift symbolising national unity. In Gouda it is a candle in the national colours red-white-blue, in Amsterdam a Delftware potato with floral motives.


          There are proposed measures, which go much further than these. They typically, but not always, come from right-wing parties and their supporters. Although implementation is not on the political agenda in any EU state, the proposals illustrate the 'post-multicultural' climate: a loyalty oath for all citizens, legal prohibition of public use of a foreign language, cessation of all immigration, withdrawal from the European Union, a compulsory (non-military) national service, a ban on the construction of mosques, closure of all Islamic schools, or a complete ban on Islam. These could be put in place in the near future in some EU countries which could start to an all round policy on monoculturalism and the policies stated above.


          


          Polarisation


          Although these policies often have the stated aim of increasing national unity, one result has been an increased polarisation. With the disappearance of former taboos, open criticism of the culture and values of specific minorities became common. Muslims in Britain or the Netherlands may occasionally hear that their culture is backward, that western culture is superior, and that they have a duty to adopt it. In turn, overly-defensive reactions include an increased self-identification as 'Muslims', and adoption of Islamic dress by women and 'Islamic' beards by men. Part of the Muslim minority is now alienated and hostile to the society they live in, and sympathetic to terrorism. In Amsterdam's secondary schools, about half the Moroccan minority does not identify with the Netherlands: they see their identity as 'Muslim', and regularly express anti-western views. In turn society is increasingly hostile to Muslims: a survey showed that 18% in Britain think that "a large proportion of British Muslims feel no sense of loyalty to this country and are prepared to condone or even carry out acts of terrorism". A TNS/Global poll showed that 79% in Britain would feel "uncomfortable living next to a Muslim". A major attitude survey of teenagers in Flanders showed that 75% refuse to have a relationship with a black person, a Muslim, or an immigrant. Half want all immigration stopped, and 41% say they distrust anyone from another ethnic background.


          The rejection of the multicultural consensus in Europe included the revival of a traditional national identity, often defined by ethnicity. Paradoxically, that excludes not only first-generation immigrants, but their identifiable descendants, from full membership of the nation. New terms for minorities of immigrant descent have come into use: the (originally geological) term allochtoon in Belgium and the Netherlands, and 'nichtdeutsche Herkunft' or 'ndH' in Germany ('non-German origin'). Both are applied regardless of citizenship. The renewed emphasis on historical culture places higher demands on cultural assimilation. Immigrants must learn to identify and describe cultural heroes and historical figures such as Isambard Kingdom Brunel and William of Orange. The adoption of semi-official 'national values' may occasionally undermine the national unity, which it is supposed to promote. For instance, the 'Muslim test' in Baden-Wrttemberg implies that those who do not accept homosexuality, cannot be German. It was criticised for this, and/or for inconsistency (it was introduced by a Christian-Democrat administration).


          Issues of nationality and loyalty are often divisive. In the Netherlands, the Party for Freedom of anti-immigration politician Geert Wilders opposed the nomination of two ministers because they had dual nationality. The party subsequently proposed a motion of no confidence in both ministers. The party doubts their loyalty to the Netherlands, in cases of conflict with their countries of origin (Turkey and Morocco). Accordign to an opinion poll more than half the population agrees with the party. Opinion is sharply divided by political party: 96% of Wilders' voters agree with him, and 93% of GreenLeft voters disagree.


          
            Retrieved from " http://en.wikipedia.org/wiki/Multiculturalism"
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          Multiple sclerosis (abbreviated MS, also known as disseminated sclerosis or encephalomyelitis disseminata) is an autoimmune condition in which the immune system attacks the central nervous system (CNS), leading to demyelination. It may cause numerous physical and mental symptoms, and often progresses to physical and cognitive disability. Disease onset usually occurs in young adults, is more common in women, and has a prevalence that ranges between 2 and 150 per 100,000 depending on the country or specific population. MS was first described in 1868 by Jean-Martin Charcot.


          MS affects the areas of the brain and spinal cord known as the white matter. White matter cells carry signals between the grey matter areas, where the processing is done, and the rest of the body. More specifically, MS destroys oligodendrocytes which are the cells responsible for creating and maintaining a fatty layer, known as the myelin sheath, which helps the neurons carry electrical signals. MS results in a thinning or complete loss of myelin and, less frequently, the cutting (transection) of the neuron's extensions or axons. When the myelin is lost, the neurons can no longer effectively conduct their electrical signals. The name multiple sclerosis refers to the scars (scleroses - better known as plaques or lesions) in the white matter. Loss of myelin in these lesions causes some of the symptoms, which vary widely depending upon which signals are interrupted. However, more advanced forms of imaging are now showing that much of the damage happens outside these regions. Almost any neurological symptom can accompany the disease.


          MS takes several forms, with new symptoms occurring either in discrete attacks (relapsing forms) or slowly accumulating over time (progressive forms). Most people are first diagnosed with relapsing-remitting MS but develop secondary-progressive MS (SPMS) after a number of years. Between attacks, symptoms may go away completely, but permanent neurological problems often persist, especially as the disease advances.


          Although much is known about the mechanisms involved in the disease process, the cause remains elusive: the most widely-held theory being that the condition results from attacks to the nervous system by the body's own immune system. Some believe it is a metabolically dependent disease while others think that it might be caused by a virus such as Epstein-Barr. Still others believe that its virtual absence from tropical areas points to a deficiency of vitamin D during childhood.


          This disease does not have a cure, but several therapies have proven helpful. Treatments attempt to return function after an attack, prevent new attacks, and prevent disability. MS medications can have adverse effects or be poorly tolerated, and many patients pursue alternative treatments, despite the paucity of supporting scientific study. Many candidate therapies are still under investigation.


          The prognosis, or expected course of the disease, depends on the subtype of the disease, the individual patient's disease characteristics, the initial symptoms, and the degree of disability the person experiences as time advances. Life expectancy of patients, however, is nearly the same as that of the unaffected population, and in some cases a near-normal life is possible.


          


          Signs and symptoms


          MS presents with a variety of symptoms, including changes in sensation ( hypoesthesia), muscle weakness, abnormal muscle spasms, or difficulty in moving; difficulties with coordination and balance ( ataxia); problems in speech ( dysarthria) or swallowing ( dysphagia), visual problems ( nystagmus, optic neuritis, or diplopia), fatigue and acute or chronic pain syndromes, and bladder and bowel difficulties. Cognitive impairment of varying degrees, or emotional symptomatology in the form of depression or pseudobulbar affect are also common. Neuropathic pain is usual, and this can be in the form of Lhermitte's sign. Neuropathic pain is the most common, distressing and intractable of the pain syndromes in MS. This pain is described as constant, boring, burning or tingling intensely. It usually occurs in the legs. Paraesthesias include pins and needles; tingling; shivering; burning pains; feelings of pressure; and areas of skin with heightened sensitivity to touch. The pains associated with these can be aching, throbbing, stabbing, shooting, gnawing, tingling, tightness and numbness. The main clinical measure of disability progression and severity of the symptoms is the Expanded Disability Status Scale or EDSS.


          The initial attacks (also known as exacerbations or relapses) are often transient, mild (or asymptomatic), and self-limited. They often do not prompt a health care visit and sometimes are only identified in retrospect once the diagnosis has been made based on further attacks. The most common initial symptoms reported are: changes in sensation in the arms, legs or face (33%), complete or partial vision loss (optic neuritis) (16%), weakness (13%), double vision (7%), unsteadiness when walking (5%), and balance problems (3%); but many rare initial symptoms have been reported such as aphasia or psychosis. Fifteen percent of individuals have multiple symptoms when they first seek medical attention. Optic neuritis or focal leg weakness may lead to falls and other serious accidents. For some people the initial MS attack is preceded by infection, trauma, or strenuous physical effort.


          


          Diagnosis
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          Multiple sclerosis is difficult to diagnose in its early stages. In fact, a definite diagnosis cannot be made until other disease processes (differential diagnoses) have been ruled out and, in the case of relapsing-remitting MS, there is evidence of at least two anatomically separate demyelinating events separated by at least thirty days. In the case of primary progressive, a slow progression of signs and symptoms over at least 6 months is required.


          Historically, different criteria were used and the Schumacher and Poser criteria were both popular. Currently, the McDonald criteria represent international efforts to standardize the diagnosis of MS using clinical, laboratory and radiologic data.


          
            	Clinical data alone may be sufficient for a diagnosis of MS. If an individual has suffered two separate episodes of neurologic symptoms characteristic of MS, and the individual also has consistent abnormalities on physical examination, a diagnosis of MS can be made with no further testing. Since some people with MS seek medical attention after only one attack, other testing may hasten the diagnosis and allow earlier initiation of therapy.


            	Magnetic resonance imaging (MRI) and magnetic resonance spectroscopy (MRS) of the brain and spine is often used during the diagnostic process. MRI shows areas of demyelination ( lesions) as bright spots on the image. Gadolinium can be administered intravenously to highlight active plaques and, by elimination, demonstrate the existence of historical lesions not associated with clinical symptoms. This can provide the evidence of chronic disease needed for a definitive diagnosis of MS.


            	Testing of cerebrospinal fluid (CSF) can provide evidence of chronic inflammation of the central nervous system. The CSF is tested for oligoclonal bands, which are immunoglobulins found in 75% to 85% of people with definite MS (but also found in people with other diseases). Combined with MRI and clinical data, the presence of oligoclonal bands can help make a definite diagnosis of MS. Lumbar puncture is the procedure used to collect a sample of CSF.


            	The brain of a person with MS often responds less actively to stimulation of the optic nerve and sensory nerves. These brain responses can be examined using visual evoked potentials (VEPs) and somatosensory evoked potentials (SEPs). Decreased activity on either test can reveal demyelination which may be otherwise asymptomatic. Along with other data, these exams can help find the widespread nerve involvement required for a definite diagnosis of MS.

          


          Another test, which may become important in the future, is measurement of antibodies against myelin proteins such as myelin oligodendrocyte glycoprotein (MOG) and myelin basic protein (MBP). As of 2007, however, there is no established role for these tests in diagnosing MS. Optical coherence tomography of the eye's retina is also under study, mainly as a tool to measure response to medication and axonal degeneration.


          The signs and symptoms of MS can be similar to other medical problems, such as neuromyelitis optica, stroke, brain inflammation, infections such as Lyme disease (which can produce identical MRI lesions and CSF abnormalities), tumors, and other autoimmune problems, such as lupus. Additional testing may be needed to help distinguish MS from these other problems.


          


          Disease course and clinical subtypes
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          The course of MS is difficult to predict, and the disease may at times either lie dormant or progress steadily. Several subtypes, or patterns of progression, have been described. Subtypes use the past course of the disease in an attempt to predict the future course. Subtypes are important not only for prognosis but also for therapeutic decisions. In 1996 the United States National Multiple Sclerosis Society standardized the following four subtype definitions:


          
            	Relapsing-remitting


            	Relapsing-remitting describes the initial course of 85% to 90% of individuals with MS. This subtype is characterized by unpredictable attacks ( relapses) followed by periods of months to years of relative quiet ( remission) with no new signs of disease activity. Deficits suffered during the attacks may either resolve or may be permanent. When deficits always resolve between attacks, this is referred to as " benign" MS.


            	Secondary progressive


            	Secondary progressive describes around 80% of those with initial relapsing-remitting MS, who then begin to have neurologic decline between their acute attacks without any definite periods of remission. This decline may include new neurologic symptoms, worsening cognitive function, or other deficits. Secondary progressive is the most common type of MS and causes the greatest amount of disability.

          


          Primary progressive


          
            	Primary progressive describes the approximately 10% of individuals who never have remission after their initial MS symptoms. Decline occurs continuously without clear attacks. The primary progressive subtype tends to affect people who are older at disease onset.


            	Progressive relapsing


            	Progressive relapsing describes those individuals who, from the onset of their MS, have a steady neurologic decline but also suffer superimposed attacks; and is the least common of all subtypes

          


          Nevertheless the earliest clinical presentation of relapsing-remitting MS (RRMS) is the clinically isolated syndrome (CIS). In CIS, there is a subacute attack suggestive of demyelination but the person does not fulfill the criteria for multiple sclerosis. Several studies have shown that starting treatment with interferons during the initial attack can decrease the chance that a patient will develop clinical MS. Cases of MS before the CIS are sometimes found during other neurological inspections and are referred to as subclinical MS. Preclinical MS refers to cases after the CIS but before the confirming second attack.


          During the standard clinical course, relapses rate decreases with disease time. Special cases of the disease with non-standard behaviour have also been described although many researchers believe they are different diseases. These cases are sometimes referred to as borderline forms of multiple sclerosis and are Neuromyelitis optica (NMO), Balo concentric sclerosis, Schilder's diffuse sclerosis and Marburg multiple sclerosis.


          


          Factors triggering a relapse


          Multiple sclerosis relapses are often unpredictable and can occur without warning with no obvious inciting factors. Some attacks, however, are preceded by common triggers. In general, relapses occur more frequently during spring and summer than during autumn and winter. Infections, such as the common cold, influenza, and gastroenteritis, increase the risk for a relapse. Emotional and physical stress may also trigger an attack, as can severe illness of any kind. Statistically, there is no good evidence that either trauma or surgery trigger relapses. People with MS can participate in sports, but they should probably avoid extremely strenuous exertion, such as marathon running. Heat can transiently increase symptoms, which is known as Uhthoff's phenomenon. This is why some people with MS avoid saunas or even hot showers. However, heat is not an established trigger of relapses.


          Pregnancy can directly affect the susceptibility for relapse. The last three months of pregnancy offer a natural protection against relapses. However, during the first few months after delivery, the risk for a relapse is increased 20%40%. Pregnancy does not seem to influence long-term disability. Children born to mothers with MS are not at increased risk for birth defects or other problems.


          Many potential triggers have been examined and found not to influence relapse rates in MS. Influenza vaccination is safe, does not trigger relapses, and can therefore be recommended for people with MS. There is also no evidence that vaccines for hepatitis B, varicella, tetanus, or Bacille Calmette-Guerin (BCGimmunization for tuberculosis) increases the risk for relapse.


          


          Pathophysiology
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          Although much is known about how multiple sclerosis causes damage, the reasons why multiple sclerosis occurs are not known.


          Multiple sclerosis is a disease in which the myelin (a fatty substance which covers the axons of nerve cells) degenerates. According to the view of most researchers, a special subset of lymphocytes, called T cells, plays a key role in the development of MS.


          According to a strictly immunological explanation of MS, the inflammatory process is triggered by the T cells. T cells gain entry into the brain via the blood-brain barrier (a capillary system that should prevent entrance of T-cells into the nervous system). The blood brain barrier is normally not permeable to these types of cells, unless triggered by either infection or a virus, where the integrity of the tight junctions forming the blood-brain barrier is decreased. When the blood brain barrier regains its integrity (usually after infection or virus has cleared) the T cells are trapped inside the brain. These lymphocytes recognize myelin as foreign and attack it as if it were an invading virus. That triggers inflammatory processes, stimulating other immune cells and soluble factors like cytokines and antibodies. Leaks form in the blood-brain barrier. These leaks, in turn, cause a number of other damaging effects such as swelling, activation of macrophages, and more activation of cytokines and other destructive proteins such as matrix metalloproteinases. A deficiency of uric acid has been implicated in this process.


          It is known that a repair process, called remyelination, takes place in early phases of the disease, but the oligodendrocytes that originally formed a myelin sheath cannot completely rebuild a destroyed myelin sheath. The newly-formed myelin sheaths are thinner and often not as effective as the original ones. Repeated attacks lead to successively fewer effective remyelinations, until a scar-like plaque is built up around the damaged axons, according to four different damage patterns. The central nervous system should be able to recruit oligodendrocyte stem cells capable of turning into mature myelinating oligodendrocytes, but it is suspected that something inhibits stem cells in affected areas.


          The axons themselves can also be damaged by the attacks. Often, the brain is able to compensate for some of this damage, due to an ability called neuroplasticity. MS symptoms develop as the cumulative result of multiple lesions in the brain and spinal cord. This is why symptoms can vary greatly between different individuals, depending on where their lesions occur.


          


          Causes


          Although many risk factors for multiple sclerosis have been identified, no definitive cause has been found. MS likely occurs as a result of some combination of both environmental and genetic factors. Various theories try to combine the known data into plausible explanations. Although most accept an autoimmune explanation, several theories suggest that MS is an appropriate immune response to one or several underlying conditions (the etiology could be heterogeneous). The need for alternative theories is supported by the poor results of present therapies, since autoimmune theory predicted greater success.


          


          Viral


          The most popular hypothesis is that a viral infection or retroviral reactivation primes a susceptible immune system for an abnormal reaction later in life. On a molecular level, this might occur if there is a structural similarity between the infectious virus and some component of the central nervous system, leading to eventual confusion in the immune system.


          Human herpesviruses are an obvious candidate group of viruses linked to MS. DNA from varicella zoster virus has been found at high levels in the cerebrospinal fluids of MS patients by using electron microscopy and polymerase chain reaction, but more research is still needed. A correlation between clinical MS and presence of an endogenous retrovirus called HERV has also been found. The strong correlation of MS to HERV infection, suggests that MS patients might benefit from use of HERV targeted antivirals or a gene therapy strategy to neutralize the HERV infection directly.


          


          Environmental


          Since MS seems to be more common in people who live farther from the equator, another theory proposes that decreased sunlight exposure and possibly decreased vitamin D production may help cause MS. This theory is bolstered by recent research into the biochemistry of vitamin D, which has shown that it is an important immune system regulator. A large, 2006 study by the Harvard School of Public Health, reported evidence of a link between vitamin D deficiency and the onset of multiple sclerosis. Other data comes from a 2007 study which concluded that sun exposure during childhood reduces the risk of suffering MS, while controlling for genetic factors.


          Other theories, noting that MS is less common in children with siblings, suggest that less exposure to illness in childhood leads to an immune system which is not primed to fight infection and is thus more likely to attack the body. One explanation for this would be an imbalance between the Th1 type of helper T-cells, which fight infection, and the Th2 type, which are more active in allergy and more likely to attack the body.


          Other theories describe MS as an immune response to a chronic infection. The association of MS with the Epstein-Barr virus suggests a potential viral contribution in at least some individuals. Human endogenous retroviruses could also be involved, specially one called MSRV (MS associated retrovirus). Still others believe that MS may sometimes result from a chronic infection with spirochetal bacteria, a hypothesis supported by research in which cystic forms were isolated from the cerebrospinal fluid of all MS patients in a small study. When the cysts were cultured, propagating spirochetes emerged. Another bacterium that has been implicated in MS is Chlamydophila pneumoniae; it or its DNA has been found in the cerebrospinal fluid of MS patients by several research laboratories, with one study finding that the oligoclonal bands of 14 of the 17 MS patients studied consisted largely of antibodies to Chlamydophila antigens.. Varicella zoster virus is also suspected to be involved.


          Severe stress may also be a factora large study in Denmark found that parents who had lost a child unexpectedly were 50% more likely to develop MS than parents who had not. Smoking has also been shown to be an independent risk factor for developing MS.


          


          Genetic


          MS is not considered a hereditary disease. However, increasing scientific evidence suggests that genetics may play a role in determining a person's susceptibility to MS:


          Some populations, such as the Roma, Inuit, and Bantus, rarely if ever develop MS. The indigenous peoples of the Americas and Asians have very low incidence rates.


          In the population at large, the chance of developing MS is less than a tenth of one percent. However, if one person in a family has MS, that person's first-degree relativesparents, children, and siblingshave a one to three percent chance of getting the disease.


          For identical twins, the likelihood that the second twin may develop MS if the first twin does is about 30%. For fraternal twins (who do not inherit an identical set of genes), the likelihood is closer to that for non-twin siblings, at about 4%. This pattern suggests that, while genetic factors clearly help determine the risk of MS, other factors such as environmental effects or random chance are also involved. The actual correlation may be somewhat higher than reported by these numbers as people with MS lesions remain essentially asymptomatic throughout their lives.


          Further indications that more than one gene is involved in MS susceptibility comes from studies of families in which more than one member has MS. Several research teams found that people with MS inherit certain regions on individual genes more frequently than people without MS. Of particular interest is the human leukocyte antigen (HLA) or major histocompatibility complex region on chromosome 6. HLAs are genetically determined proteins that influence the immune system. However, there are other genes in this region which are not related to the immune system.


          The HLA patterns of MS patients tend to be different from those of people without the disease. Investigations in northern Europe and America have detected three HLAs that are more prevalent in people with MS than in the general population. Studies of American MS patients have shown that people with MS also tend to exhibit these HLAs in combinationthat is, they have more than one of the three HLAsmore frequently than the rest of the population. Furthermore, there is evidence that different combinations of the HLAs may correspond to variations in disease severity and progression.


          A large study examining 334,923 single nucleotide polymorphisms (small variations in genes) in 931 families showed that apart from HLA-DRA there were two genes in which polymorphisms strongly predicted MS; these were the IL2RA (a subunit of the receptor for interleukin 2) and the IL7RA (idem for interleukin 7) genes. Mutations in these genes were already known to be associated with diabetes mellitus type 1 and other autoimmune conditions; the findings circumstantially support the notion that MS is an autoimmune disease.


          Studies of families with multiple cases of MS and research comparing proteins expressed in humans with MS to those of mice with EAE suggest that another area related to MS susceptibility may be located on chromosome 5. Other regions on chromosomes 2, 3, 7, 11, 17, 19, and X have also been identified as possibly containing genes involved in the development of MS.


          These studies strengthen the theory that MS is the result of a number of factors rather than a single gene or other agent. Development of MS is likely to be influenced by the interactions of a number of genes, each of which (individually) has only a modest effect. Additional studies are needed to specifically pinpoint which genes are involved, determine their function, and learn how each gene's interactions with other genes and with the environment make an individual susceptible to MS.


          


          Treatment


          Although there is no known cure for multiple sclerosis, several therapies have proven helpful. The primary aims of therapy are returning function after an attack, preventing new attacks, and preventing disability. As with any medical treatment, medications used in the management of MS have several adverse effects, and many possible therapies are still under investigation. At the same time different alternative treatments are pursued by many patients, despite the paucity of supporting, comparable, replicated scientific study.


          


          Management of acute attacks


          During symptomatic attacks administration of high doses of intravenous corticosteroids, such as methylprednisolone, is the routine therapy for acute relapses. The aim of this kind of treatment is to end the attack sooner and leave fewer lasting deficits in the patient. Although generally effective in the short term for relieving symptoms, corticosteroid treatments do not appear to have a significant impact on long-term recovery. Potential side effects include osteoporosis and impaired memory, the latter being reversible.


          


          Disease modifying treatments
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          The earliest clinical presentation of relapsing-remitting MS (RRMS) is the clinically isolated syndrome (CIS). Several studies have shown that treatment with interferons during an initial attack can decrease the chance that a patient will develop clinical MS.


          As of 2007, six disease-modifying treatments have been approved by regulatory agencies of different countries for relapsing-remitting MS. Three are interferons: two formulations of interferon beta-1a (trade names Avonex and Rebif) and one of interferon beta-1b (U.S. trade name Betaseron, in Europe and Japan Betaferon). A fourth medication is glatiramer acetate (Copaxone). The fifth medication, mitoxantrone, is an immunosuppressant also used in cancer chemotherapy, is approved only in the USA and largely for SPMS. Finally, the sixth is natalizumab (marketed as Tysabri). All six medications are modestly effective at decreasing the number of attacks and slowing progression to disability, although they differ in their efficacy rate and studies of their long-term effects are still lacking. Comparisons between immunomodulators (all but mitoxantrone) show that the most effective is natalizumab, both in terms of relapse rate reduction and halting disability progression; it has also been shown to reduce the severity of MS. Mitoxantrone may be the most effective of them all; however, it is generally considered not as a long-term therapy as its use is limited by severe cardiotoxicity.


          The interferons and glatiramer acetate are delivered by frequent injections, varying from once-per-day for glatiramer acetate to once-per-week (but intra-muscular) for Avonex. Natalizumab and mitoxantrone are given by IV infusion at monthly intervals.


          Treatment of progressive MS is more difficult than relapsing-remitting MS. Mitoxantrone has shown positive effects in patients with a secondary progressive and progressive relapsing courses. It is moderately effective in reducing the progression of the disease and the frequency of relapses in patients in short-term follow-up. On the other hand no treatment has been proven to modify the course of primary progressive MS.


          As with any medical treatment, these treatments have several adverse effects. One of the most common is irritation at the injection site for glatiramer acetate and the Interferon treatments. Over time, a visible dent at the injection site due to the local destruction of fat tissue, known as lipoatrophy, may develop. Interferons also produce symptoms similar to influenza; while some patients taking glatiramer experience a post-injection reaction manifested by flushing, chest tightness, heart palpitations, breathlessness, and anxiety, which usually lasts less than thirty minutes.. More dangerous are liver damage of interferons and mitoxantrone, the immunosuppressive effects and cardiac toxicity of the latter; or the putative link between natalizumab and some cases of progressive multifocal leukoencephalopathy.


          


          Management of the effects of MS


          Disease-modifying treatments only reduce the progression rate of the disease but do not stop it. As multiple sclerosis progresses, the symptomatology tends to increase. The disease is associated with a variety of symptoms and functional deficits that result in a range of progressive impairments and handicap. Management of these deficits is therefore very important. Both drug therapy and neurorehabilitation have shown to ease the burden of some symptoms, even though neither influence disease progression. As for any patient with neurologic deficits, a multidisciplinary approach is key to limiting and overcoming disability; however there are particular difficulties in specifying a core team because people with MS may need help from almost any health profession or service at some point. Similarly for each symptom there are different treatment options. Treatments should therefore be individualized depending both on the patient and the physician


          


          Therapies under investigation


          Scientists continue their extensive efforts to create new and better therapies for MS. There are a number of treatments under investigation that may improve function, curtail attacks, or limit the progression of the underlying disease. Many treatments already in clinical trials involve drugs that are used in other diseases or medications that have not been designed specifically for MS. There are also trials involving the combination of drugs that are already in use for multiple sclerosis. Finally, there are also many basic investigations that try to understand better the disease and in the future may help to find new treatments.


          


          Alternative treatments


          Different alternative treatments are pursued by many patients, despite the paucity of supporting, comparable, replicated scientific study. Examples are dietary regimens, herbal medicine, including the use of medical cannabis to help alleviate symptoms, or hyperbaric oxygenation. On the other hand the therapeutic practice of martial arts such as tai chi, relaxation disciplines such as yoga, or general exercise, seem to mitigate fatigue and improve quality of life.


          


          Prognosis


          The prognosis (the expected future course of the disease) for a person with multiple sclerosis depends on the subtype of the disease; the individual's sex, race, age, and initial symptoms; and the degree of disability the person experiences. The life expectancy of people with MS, at least for earlier years, is now nearly the same as that of unaffected people. This is due mainly to improved methods of limiting disability, such as physical therapy, occupational therapy and speech therapy, along with more successful treatment of common complications of disability, such as pneumonia and urinary tract infections. Nevertheless, half of the deaths in people with MS are directly related to the consequences of the disease, while 15% more are due to suicide.


          
            	Individuals with progressive subtypes of MS, particularly the primary progressive subtype, have a more rapid decline in function. In the primary progressive subtype, supportive equipment (such as a wheelchair or standing frame) is often needed after six to seven years. However, when the initial disease course is the relapsing-remitting subtype, the average time until such equipment is needed is twenty years. This means that many individuals with MS will never need a wheelchair. There is also more cognitive impairment in the progressive forms than in the relapsing-remitting course.


            	The earlier in life MS occurs, the slower disability progresses. Individuals who are older than fifty when diagnosed are more likely to experience a chronic progressive course, with more rapid progression of disability. Those diagnosed before age 35 have the best prognosis. Females generally have a better prognosis than males. Although individuals of African descent tend to develop MS less frequently, they are often older at the time of onset and may have a worse prognosis.


            	Initial MS symptoms of visual loss or sensory problems, such as numbness or tingling, are markers for a relatively good prognosis, whereas difficulty walking and weakness are markers for a relatively poor prognosis. Better outcomes are also associated with the presence of only a single symptom at onset, the rapid development of initial symptoms, and the rapid regression of initial symptoms.


            	The degree of disability varies among individuals with MS. In general, one of three individuals will still be able to work after 1520 years. Fifteen percent of people diagnosed with MS never have a second relapse, and these people have minimal or no disability after ten years. The degree of disability after five years correlates well with the degree of disability after fifteen years. This means that two-thirds of people with MS with low disability after five years will not get much worse during the next ten years. It should be noted that most of these outcomes were observed before the use of medications such as interferon, which can delay disease progression for several years.


            	Apart from physical disability, cognitive impairment in MS occurs in approximately half of all patients. In its earlier stages, this impairment can include loss of short-term memory, depression and the pseudobulbar affect. As the disease progresess, the impairment can become more profound, ranging from loss of deductive reasoning to dementia.

          


          Currently there are no clinically established laboratory investigations available that can predict prognosis or response to treatment. However, several promising approaches have been proposed. These include measurement of the two antibodies anti-myelin oligodendrocyte glycoprotein and anti-myelin basic protein, and measurement of TRAIL ( TNF-related apoptosis-inducing ligand).


          


          Epidemiology


          
            [image: World map showing that risk (incidence) for MS increases with greater distance from the equator]
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          Epidemiology is, among other things, the study of prevalence and incidence of diseases, incidence being the percentage of cases reported each year and prevalence the total percentage of cases in the population. Prevalence is known to depend not only to incidence, but also to survival rate and migrations of affected people.


          In northern Europe, continental North America, and Australasia, about one of every 1000 people suffers from multiple sclerosis, whereas in the Arabian peninsula, Asia, and continental South America, the frequency is much lower. In sub-Saharan Africa, MS is extremely rare. With important exceptions, there is a north-to-south gradient in the northern hemisphere and a south-to-north gradient in the southern hemisphere, with MS being much less common in people living near the equator. Climate, diet, geomagnetism, toxins, sunlight exposure, genetic factors, and infectious diseases have all been discussed as possible reasons for these regional differences. Environmental factors during childhood may play an important role in the development of MS later in life. This idea is based on several studies of migrants showing that if migration occurs before the age of fifteen, the migrant acquires the new region's susceptibility to MS. If migration takes place after age fifteen, the migrant keeps the susceptibility of his home country. However other works suggest that the age/geographical risk for developing multiple sclerosis spans a larger timescale than just the first 15 years of life.


          MS occurs mainly in Caucasians. It is twentyfold lower in the Inuit people of Canada than in other Canadians living in the same region. It is also rare in the Native American tribes of North America, Australian Aborigines and the Māori of New Zealand. Scotland appears to have the highest rate of MS in the world. The reasons for this are unknown. These few examples point out that either genetic background or lifestyle and cultural factors play an important role in the development of MS.


          As observed in many autoimmune disorders, MS is more common in females than males; the mean sex ratio is about two females for every male. In children (who rarely develop MS) the sex ratio may reach three females for each male. In people over age fifty, MS affects males and females equally. Onset of symptoms usually occurs between fifteen and forty years of age, rarely before age fifteen or after age sixty.


          As previously discussed, there is a genetic component to MS. On average one of every 25 siblings of individuals with MS will also develop MS. Almost half of the identical twins of MS-affected individuals will develop MS, but only one of twenty fraternal twins. If one parent is affected by MS, each child has a risk of only about one in forty of developing MS later in life.


          Finally, it is important to remark that advances in the study of related diseases have shown that some cases formerly considered MS are not MS at all. In fact, all the studies before 2004 can be affected by the impossibility to distinguish MS and Devic's disease (NMO) reliably before this date. The error can be important in some areas: 30% of cases diagnosed as MS in Japan may have been NMO.


          


          History


          The French neurologist Jean-Martin Charcot (18251893) was the first person to recognize multiple sclerosis as a distinct, separate disease in 1868. Summarizing previous reports and adding his own important clinical and pathological observations, Charcot called the disease sclerose en plaques. The three signs of MS now known as Charcot's triad are dysarthria (problems with speech), ataxia (problems with coordination), and tremor. Charcot also observed cognition changes in MS since he described his patients as having a "marked enfeeblement of the memory" and "with conceptions that formed slowly".


          Prior to Charcot, Robert Hooper (17731835), a British pathologist and practicing physician, Robert Carswell (17931857), a British professor of pathology, and Jean Cruveilhier (17911873), a French professor of pathologic anatomy, had described and illustrated many of the disease's clinical details.


          After this, several people, such as Eugne Devic (18581930), Jozsef Balo (18951979), Paul Ferdinand Schilder (18861940), and Otto Marburg (18741948) found special cases of the disease that some authors consider different diseases and now are called the borderline forms of multiple sclerosis.


          There are several historical accounts of people who probably had MS. Saint Lidwina of Schiedam (13801433), a Dutch nun, may be one of the first identifiable MS patients. From the age of sixteen until her death at age 53, she suffered intermittent pain, weakness of the legs, and vision losssymptoms typical of MS. Almost a hundred years before there is a story from Iceland of a young woman called Halla. This girl suddenly lost her vision and capacity to talk; but after praying to the saints recovered them seven days after. Augustus Frederick d'Este (17941848), an illegitimate grandson of King George III of Great Britain, almost certainly suffered from MS. D'Este left a detailed diary describing his 22 years living with the disease. He began his diary in 1822 and it had its last entry in 1846 (only to remain unknown until 1948). His symptoms began at age 28 with a sudden transient visual loss after the funeral of a friend. During the course of his disease he developed weakness of the legs, clumsiness of the hands, numbness, dizziness, bladder disturbances, and erectile dysfunction. In 1844, he began to use a wheelchair. Despite his illness, he kept an optimistic view of life. Another early account of MS was kept by the British diarist W. N. P. Barbellion, who maintained a detailed log of his diagnosis and struggle with MS. His diary was published in 1919 as The Journal of a Disappointed Man.
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          A multiple sequence alignment (MSA) is a sequence alignment of three or more biological sequences, generally protein, DNA, or RNA. In general, the input set of query sequences are assumed to have an evolutionary relationship by which they share a lineage and are descended from a common ancestor. From the resulting MSA, sequence homology can be inferred and phylogenetic analysis can be conducted to assess the sequences' shared evolutionary origins. Visual depictions of the alignment as in the image at right illustrate mutation events such as point mutations (single amino acid or nucleotide changes) that appear as differing characters in a single alignment column, and insertion or deletion mutations (or indels) that appear as gaps in one or more of the sequences in the alignment. Multiple sequence alignment is often used to assess sequence conservation of protein domains, tertiary and secondary structures, and even individual amino acids or nucleotides.


          Multiple sequence alignment also refers to the process of aligning such a sequence set. Because three or more sequences of biologically relevant length can be difficult and are almost always time-consuming to align by hand, computational algorithms are used to produce and analyze the alignments. MSAs require more sophisticated methodologies than pairwise alignment because they are more computationally complex to produce. Most multiple sequence alignment programs use heuristic methods rather than global optimization because identifying the optimal alignment between more than a few sequences of moderate length is prohibitively computationally expensive.


          


          Dynamic programming and computational complexity


          The most direct method for producing an MSA uses the dynamic programming technique to identify the globally optimal alignment solution. For proteins, this method usually involves two sets of parameters: a gap penalty and a substitution matrix assigning scores or probabilities to the alignment of each possible pair of amino acids based on the similarity of the amino acids' chemical properties and the evolutionary probability of the mutation. For nucleotide sequences a substitution matrix can be used, but since there are only four possible standard characters per sequence and the individual nucleotides do not typically differ much in substitution probability, the parameters for DNA and RNA sequences usually consist of a gap penalty, a positive score for character matches, and a negative score for mismatches.


          For n individual sequences, the method requires constructing the n-dimensional equivalent of the matrix formed in standard pairwise dynamic programming. The search space thus increases exponentially with increasing n and is also strongly dependent on sequence length. To find the global optimum for n sequences this way has been shown to be an NP-complete problem. Methods to reduce the search space by first performing pairwise dynamic programming on each pair of sequences in the query set and searching only the solution space near these results (effectively finding the intersection between local paths immediately surrounding each pairwise optimum solution) render the dynamic programming technique more efficient. The so-called "sum of pairs" method has been implemented in the software package MSA, but it is still impractical for many MSA applications that require the simultaneous alignment of dozens or even a few hundred sequences. Dynamic programming methods are now used only when an extremely high-quality alignment of a small number of sequences is needed, and as a benchmarking standard in evaluating new or refined heuristic techniques.


          


          Progressive alignment construction


          One method of performing a heuristic alignment search is the progressive technique (also known as the hierarchical or tree method) that builds up a final MSA by first performing a series of pairwise alignments on successively less closely related sequences. Such methods begin by aligning the two most closely related sequences first and then successively aligning the next most closely related sequence in the query set to the alignment produced in the previous step. The initial "most related" pair is determined by an efficient clustering method such as neighbour-joining based on a simple heuristic search of the query set with a tool like FASTA. Progressive techniques therefore automatically construct a phylogenetic tree as well as an alignment.


          One major limitation of progressive methods is their heavy dependence on the initial assignment of relatedness and on the quality of the initial alignment. The methods are thus sensitive as well to the distribution of sequences in the query set; performance improves when relatedness among query sequences is a relatively smooth gradient rather than distantly separated clusters. Performance also degrades significantly when all of the sequences in the set are rather distantly related, because inaccuracies in the initial alignment are then more likely. Most modern progressive methods modify their scoring function with a secondary weighting function that assigns scaling factors to individual members of the query set in a nonlinear fashion based on their phylogenetic distance from their nearest neighbors. Judicious choice of weighting can aid in evaluating relatedness and mitigate the effects of relatively poor initial alignments early in the progression.


          Progressive alignment methods are efficient enough to implement on a large scale for many sequences and are often run on publicly accessible web servers so users need not locally install the applications of interest. A very popular progressive alignment method is the Clustal family, especially the weighted variant ClustalW to which access is provided by a large number of web portals including GenomeNet, EBI, and EMBNet. Different portals or implementations can vary in user interface and make different parameters accessible to the user. Clustal is used extensively for phylogenetic tree construction and as input for protein structure prediction by homology modeling.


          Another common progressive alignment method called T-Coffee is slower than Clustal and its derivatives but generally produces more accurate alignments for distantly related sequence sets. T-Coffee calculates pairwise alignments by combining the direct alignment of the pair with indirect alignments that aligns each sequence of the pair to a third sequence. It uses the output from Clustal as well as another local alignment program LALIGN, which finds multiple regions of local alignment between two sequences. The resulting alignment and phylogenetic tree are used as a guide to produce new and more accurate weighting factors.


          Because progressive methods are heuristics that are not guaranteed to converge to a global optimum, alignment quality can be difficult to evaluate and their true biological significance can be obscure. A very recent semi-progressive method that improves alignment quality and does not use a lossy heuristic while still running in polynomial time has been implemented in the program PSAlign.


          


          Iterative methods


          A set of methods to produce MSAs while reducing the errors inherent in progressive methods are classified as "iterative" because they work similarly to progressive methods but repeatedly realign the initial sequences as well as adding new sequences to the growing MSA. One reason progressive methods are so strongly dependent on a high-quality initial alignment is the fact that these alignments are always incorporated into the final result - that is, once a sequence has been aligned into the MSA, its alignment is not considered further. This approximation improves efficiency at the cost of accuracy. By contrast, iterative methods can return to previously calculated pairwise alignments or sub-MSAs incorporating subsets of the query sequence as a means of optimizing a general objective function such as finding a high-quality alignment score.


          A variety of subtly different iteration methods have been implemented and made available in software packages; reviews and comparisons have been useful but generally refrain from choosing a "best" technique. The software package PRRN/PRRP uses a hill-climbing algorithm to optimize its MSA alignment score and iteratively corrects both alignment weights and locally divergent or "gappy" regions of the growing MSA. PRRP performs best when refining an alignment previously constructed by a faster method.


          Another iterative program, DIALIGN, takes an unusual approach of focusing narrowly on local alignments between sub-segments or sequence motifs without introducing a gap penalty. The alignment of individual motifs is then achieved with a matrix representation similar to a dot-matrix plot in a pairwise alignment. An alternative method that uses fast local alignments as anchor points or "seeds" for a slower global-alignment procedure is implemented in the CHAOS/DIALIGN suite.


          A third popular iteration-based method called MUSCLE (multiple sequence alignment by log-expectation) improves on progressive methods with a more accurate distance measure to assess the relatedness of two sequences. The distance measure is updated between iteration stages (although, in its original form, MUSCLE contained only 2-3 iterations depending on whether refinement was enabled).


          


          Hidden Markov models


          Hidden Markov models are probabilistic models that can assign likelihoods to all possible combinations of gaps, matches, and mismatches to determine the most likely MSA or set of possible MSAs. HMMs can produce a single highest-scoring output but can also generate a family of possible alignments that can then be evaluated for biological significance. Because HMMs are probabilistic, they do not produce the same solution every time they are run on the same dataset; thus they cannot be guaranteed to converge to an optimal alignment. HMMs can produce both global and local alignments. Although HMM-based methods have been developed relatively recently, they offer significant improvements in computational speed, especially for sequences that contain overlapping regions.


          Typical HMM-based methods work by representing an MSA as a form of directed acyclic graph known as a partial-order graph, which consists of a series of nodes representing possible entries in the columns of an MSA. In this representation a column that is absolutely conserved (that is, that all the sequences in the MSA share a particular character at a particular position) is coded as a single node with as many outgoing connections as there are possible characters in the next column of the alignment. In the terms of a typical hidden Markov model, the observed states are the individual alignment columns and the "hidden" states represent the presumed ancestral sequence from which the sequences in the query set are hypothesized to have descended. An efficient search variant of the dynamic programming method, known as the Viterbi algorithm, is generally used to successively align the growing MSA to the next sequence in the query set to produce a new MSA. This is distinct from progressive alignment methods because the alignment of prior sequences is updated at each new sequence addition. However, like progressive methods, this technique can be influenced by the order in which the sequences in the query set are integrated into the alignment, especially when the sequences are distantly related.


          Several software programs are available in which variants of HMM-based methods have been implemented and which are noted for their scalability and efficiency, although properly using an HMM method is more complex than using more common progressive methods. The simplest is POA (Partial-Order Alignment); a similar but more generalized method is implemented in the package SAM (Sequence Alignment and Modeling System). SAM has been used as a source of alignments for protein structure prediction to participate in the CASP structure prediction experiment and to develop a database of predicted proteins in the yeast species S. cerevisiae. HMM methods can also be used for database search with HMMER.


          


          Genetic algorithms and simulated annealing


          Standard optimization techniques in computer science - both of which were inspired by, but do not directly reproduce, physical processes - have also been used in an attempt to more efficiently produce quality MSAs. One such technique, genetic algorithms, has been used for MSA production in an attempt to broadly simulate the hypothesized evolutionary process that gave rise to the divergence in the query set. The method works by breaking a series of possible MSAs into fragments and repeatedly rearranging those fragments with the introduction of gaps at varying positions. A general objective function is optimized during the simulation, most generally the "sum of pairs" maximization function introduced in dynamic programming-based MSA methods. A technique for protein sequences has been implemented in the software program SAGA (Sequence Alignment by Genetic Algorithm) and its equivalent in RNA is called RAGA.


          The technique of simulated annealing, by which an existing MSA produced by another method is refined by a series of rearrangements designed to find more optimal regions of alignment space than the one the input alignment already occupies. Like the genetic algorithm method, simulated annealing maximizes an objective function like the sum-of-pairs function. Simulated annealing uses a metaphorical "temperature factor" that determines the rate at which rearrangements proceed and the likelihood of each rearrangement; typical usage alternates periods of high rearrangement rates with relatively low likelihood (to explore more distant regions of alignment space) with periods of lower rates and higher likelihoods to more thoroughly explore local minima near the newly "colonized" regions. This approach has been implemented in the program MSASA (Multiple Sequence Alignment by Simulated Annealing).


          


          Motif finding
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          Motif finding, also known as profile analysis, is a method of locating sequence motifs in global MSAs that is both a means of producing a better MSA and a means of producing a scoring matrix for use in searching other sequences for similar motifs. A variety of methods for isolating the motifs have been developed, but all are based on identifying short highly conserved patterns within the larger alignment and constructing a matrix similar to a substitution matrix that reflects the amino acid or nucleotide composition of each position in the putative motif. The alignment can then be refined using these matrices. In standard profile analysis, the matrix includes entries for each possible character as well as entries for gaps. Alternatively, statistical pattern-finding algorithms can identify motifs as a precursor to an MSA rather than as a derivation. In many cases when the query set contains only a small number of sequences or contains only highly related sequences, pseudocounts are added to normalize the distribution reflected in the scoring matrix. In particular, this corrects zero-probability entries in the matrix to values that are small but nonzero.


          Blocks analysis is a method of motif finding that restricts motifs to ungapped regions in the alignment. Blocks can be generated from an MSA or they can be extracted from unaligned sequences using a precalculated set of common motifs previously generated from known gene families. Block scoring generally relies on the spacing of high-frequency characters rather than on the calculation of an explicit substitution matrix. The BLOCKS server provides an interactive method to locate such motifs in unaligned sequences.


          Statistical pattern-matching has been implemented using both the expectation-maximization algorithm and the Gibbs sampler. One of the most common motif-finding tools, known as MEME, uses expectation maximization and hidden Markov methods to generate motifs that are then used as search tools by its companion MAST in the combined suite MEME/MAST.
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          Multiplication of whole numbers is the mathematical operation of adding together multiple copies of the same number. For example, four multiplied by three is twelve, since three sets of four make twelve:


          
            	[image: 4 + 4 + 4 = 12.\!\,]

          


          Multiplication can also be viewed as counting objects arranged in a rectangle, or finding the area of rectangle whose sides have given lengths.


          Multiplication is one of four main operations in elementary arithmetic, and most people learn basic multiplication algorithms in elementary school. The inverse of multiplication is division.


          Multiplication is generalized to many kinds of numbers and to more abstract constructs such as matrices.


          


          Notation and terminology


          
            [image: ]
          


          Multiplication is written using the multiplication sign "" between the terms; that is, in infix notation. The result is expressed with an equals sign. For example,


          
            	[image: 2 \times 3 = 6] (verbally, "two times three equals six")

          


          
            	[image: 3 \times 4 = 12]

          


          
            	[image: 2 \times 3 \times 5 = 30]

          


          
            	[image: 2 \times 2 \times 2 \times 2 \times 2 = 32]

          


          There are several other common notations for multiplication:


          
            	Multiplication is sometimes denoted by either a middle dot or a period:

              
                	[image: 5 \cdot 2 \quad\text{or}\quad 5\,.\,2]

              
The middle dot is standard in the United States, the United Kingdom, and other countries where the period is used as a decimal point. In some countries that use a comma as a decimal point, the period is used for multiplication instead.
            


            	The asterisk (e.g. 5 * 2) is often used with computers because it appears on every keyboard. This usage originated in the FORTRAN programming language.


            	In algebra, multiplication involving variables is often written as a juxtaposition (e.g. xy for x times y or 5x for five times x). This notation can also be used for numbers that are surrounded by parentheses (e.g. 5(2) or (5)(2) for five times two).

          


          The numbers to be multiplied are generally called the "factors" or "multiplicands". When thinking of multiplication as repeated addition, the number to be repeated is called the "multiplicand", while the number of repetitions is called the "multiplier". In algebra, a number that is multiplied by a variable or expression (i.e. the 3 in 3xy2) is called a coefficient.


          The result of a multiplication is called a product, and is a multiple of each factor. For example 15 is the product of 3 and 5, and is both a multiple of 3 and a multiple of 5.


          


          Computation


          The standard methods for multiplying numbers using pencil and paper require a multiplication table of memorized or consulted products of small numbers (typically any two numbers from 0 to 9), however one method, the peasant multiplication algorithm, does not. Many mathematics curricula developed according to the 1989 standards of the NCTM do not teach standard arithmetic methods, instead guiding students to invent their own methods of computation. Though widely adopted by many school districts in nations such as the United States, they have encountered resistance from some parents and mathematicians, and some districts have since abandoned such curricula in favour of traditional mathematics.


          Multiplying numbers to more than a couple of decimal places by hand is tedious and error prone. Common logarithms were invented to simplify such calculations. The slide rule allowed numbers to be quickly multiplied to about three places of accuracy. Beginning in the early twentieth century, mechanical calculators, such as the Marchant, automated multiplication of up to 10 digit numbers. Modern electronic computers and calculators have greatly reduced the need for multiplication by hand.


          


          Historical algorithms


          Methods of multiplication were documented in the Egyptian, Greece, Babylonian, Indus valley, and Chinese civilizations.


          


          Egyptians


          The Egyptian method of multiplication of integers and fractions, documented in the Ahmes Papyrus, was by successive additions and doubling. For instance, to find the product of 13 and 21 one had to double 21 three times, obtaining 1  21 = 21, 2  21 = 42, 4  21 = 84, 8  21 = 168. The full product could then be found by adding the appropriate terms found in the doubling sequence:


          
            	13  21 = (1 + 4 + 8)  21 = (1  21) + (4  21) + (8  21) = 21 + 84 + 168 = 273.

          


          


          Babylonians


          The Babylonians used a sexagesimal positional number system, analogous to the modern day decimal system. Thus, Babylonian multiplication was very similar to modern decimal multiplication. Because of the relative difficulty of remembering 60  60 different products, Babylonian mathematicians employed multiplication tables. These tables consisted of a list of the first twenty multiples of a certain principal number n: n, 2n, ..., 20n; followed by the multiples of 10n: 30n 40n, and 50n. Then to compute any sexagesimal product, say 53n, one only needed to add 50n and 3n computed from the table.


          


          Chinese


          In the books, Chou Pei Suan Ching dated prior to 300 B.C., and the Nine Chapters on the Mathematical Art, multiplication calculations were written out in words, although the early Chinese mathematicians employed an abacus in hand calculations involving addition and multiplication.


          


          Indus Valley
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          The early Hindu mathematicians of the Indus valley region used a variety of intuitive tricks to perform multiplication. Most calculations were performed on small slate hand tablets, using chalk tables. One technique was that of lattice multiplication (or gelosia multiplication). Here a table was drawn up with the rows and columns labelled by the multiplicands. Each box of the table was divided diagonally into two, as a triangular lattice. The entries of the table held the partial products, written as decimal numbers. The product could then be formed by summing down the diagonals of the lattice.


          


          Modern method


          The modern method of multiplication based on the Hindu-Arabic numeral system was first described by Brahmagupta. Brahmagupta gave rules for addition, subtraction, multiplication and division. Henry Burchard Fine, then professor of Mathematics at Princeton University, wrote the following:


          
            	The Indians are the inventors not only of the positional decimal system itself, but of most of the processes involved in elementary reckoning with the system. Addition and subtraction they performed quite as they are performed nowadays; multiplication they effected in many ways, ours among them, but division they did cumbrously.

          


          


          Products of sequences


          


          Capital pi notation


          The product of a sequence of terms can be written with the product symbol, which derives from the capital letter  (Pi) in the Greek alphabet. Unicode position U+220F () is defined a n-ary product for this purpose, distinct from U+03A0 (), the letter. This is defined as:


          
            	[image:  \prod_{i=m}^{n} x_{i}�:= x_{m} \cdot x_{m+1} \cdot x_{m+2} \cdot \cdots \cdot x_{n-1} \cdot x_{n}. ]

          


          The subscript gives the symbol for a dummy variable (i in our case) and its lower value (m); the superscript gives its upper value. So for example:


          
            	[image:  \prod_{i=2}^{6} \left(1 + {1\over i}\right) = \left(1 + {1\over 2}\right) \cdot \left(1 + {1\over 3}\right) \cdot \left(1 + {1\over 4}\right) \cdot \left(1 + {1\over 5}\right) \cdot \left(1 + {1\over 6}\right) = {7\over 2}. ]

          


          In case m = n, the value of the product is the same as that of the single factor xm. If m > n, the product is the empty product, with the value 1.


          


          Infinite products


          One may also consider products of infinitely many terms; these are called infinite products. Notationally, we would replace n above by the lemniscate (infinity symbol) . In the reals, the product of such a series is defined as the limit of the product of the first n terms, as n grows without bound. That is, by definition,


          
            	[image:  \prod_{i=m}^{\infty} x_{i} = \lim_{n\to\infty} \prod_{i=m}^{n} x_{i}. ]

          


          One can similarly replace m with negative infinity, and define:


          
            	[image: \prod_{i=-\infty}^\infty x_i = \left(\lim_{m\to-\infty}\prod_{i=m}^0 x_i\right) \cdot \left(\lim_{n\to\infty}\prod_{i=1}^n x_i\right),]

          


          provided both limits exist.


          


          Interpretation


          


          Cartesian product


          The definition of multiplication as repeated addition provides a way to arrive at a set-theoretic interpretation of multiplication of cardinal numbers. In the expression


          
            	[image: \displaystyle a \cdot n = \underbrace{a + \cdots + a}_{n},]

          


          if the n copies of a are to be combined in disjoint union then clearly they must be made disjoint; an obvious way to do this is to use either a or n as the indexing set for the other. Then, the members of [image: a \cdot n\,] are exactly those of the Cartesian product [image: a \times n\,]. The properties of the multiplicative operation as applying to natural numbers then follow trivially from the corresponding properties of the Cartesian product.


          


          Properties


          For integers, fractions, real and complex numbers, multiplication has certain properties:


          
            	Commutative property


            	The order in which two numbers are multiplied does not matter.


            	x  y = y  x.

          


          
            	Associative property


            	Problems solely involving multiplication are invariant with respect to order of operations.


            	(x  y)z = x(y  z).

          


          
            	Distributive property


            	Holds with respect to addition over multiplication. This identity is of prime importance in simplifying algebraic expressions.


            	x(y + z) = xy + xz.

          


          
            	Identity element


            	of multiplication is 1; anything multiplied by one is itself. This is known as the identity property


            	x  1 = x.

          


          
            	Zero element


            	Anything multiplied by zero is zero. This is known as the zero property of multiplication.


            	x  0 = 0

          


          
            	Inverse property


            	Every number x, except zero, has a multiplicative inverse, 1/x, such that x(1/x) = 1.

          


          
            	Order preservation


            	Multiplication by a positive number preserves order: if a > 0, then if b > c then ab > ac. Multiplication by a negative number reverses order: if a < 0, then if b > c then ab < ac.

          


          
            	Negative one times any number is equal to the negative of that number.

          


          
            	(1)  x = (x)

          


          
            	Negative one times negative one is positive one.

          


          
            	(1)  (1) = 1

          


          Other mathematical systems that include a multiplication operation may not have all these properties. For example, multiplication is not, in general, commutative for matrices and quaternions.


          


          Proofs


          Not all of these properties are independent; some are a consequence of the others. A property that can be proven from the others is the zero property of multiplication. It is proved by means of the distributive property. We assume all the usual properties of addition and subtraction, and x means the same as


          .


          
            	
              x  0

              
                	= (x  0) + x  x


                	= (x  0) + (x  1)  x


                	= x  (0 + 1)  x


                	= (x  1)  x


                	= x  x


                	= 0.

              

            

          


          So we have proved:


          
            	x  0 = 0.

          


          The identity (1)  x = (x) can also be proved using the distributive property:


          
            	
              (1)  x

              
                	= (1)  x + x  x


                	= (1)  x + 1  x  x


                	= (1 + 1)  x  x


                	= 0  x  x


                	= 0  x


                	= x

              

            

          


          

          The proof that (1)  (1) = 1 is now easy:


          
            	
              (1)  (1)

              
                	= (1)


                	= 1.

              

            

          


          


          Multiplication with Peano's axioms


          
            	In the book Arithmetices principia, nova methodo exposita, Giuseppe Peano proposed a new system for multiplication based on his axioms for natural numbers.

          


          
            	
              
                	a1=a


                	ab'=(ab)+a

              

            

          


          
            	Here, b' represents the successor of b, or the natural number which follows b. With his other nine axioms, it is possible to prove common rules of multiplication, such as the distributive or associative properties.

          


          


          Multiplication with set theory


          It is possible, though difficult, to create a recursive definition of multiplication with set theory. Such a system usually relies on the peano definition of multiplication.


          


          Multiplication in group theory


          It is easy to show that there is a group for multiplication- the non-zero rational numbers. Multiplication with the non-zero numbers satisfies


          
            	Closure - For all a and b in the group, ab is in the group.


            	Associativity - This is just the associative property: (ab)c=a(bc)


            	Identity - This follows straight from the peano definition. Anything multiplied by one is itself.


            	Inverse - All non-zero numbers have a multiplicative inverse.

          


          Multiplication also is an abelian group, since it follows the commutative property.


          ab=ba


          


          Multiplication of different kinds of numbers


          Numbers can count (3 apples), order (the 3rd apple), or measure (3.5 feet high); as the history of mathematics has progressed from counting on our fingers to modelling quantuum mechanics, multiplication has been generalized to more complicated and abstract types of numbers, and to things that aren't numbers (such as matrices) or don't look much like numbers (such as quaternions).


          
            	Integers N  M is the sum of M copies of N when N and M are positive whole numbers. This gives the number of things in an array N wide and M high. Generalization to negative numbers can be done by (N  -M) = - (N  M).

          


          
            	Rationals Generalization to fractions A/B  C/D is by multiplying the numerators and denominators respectively: A/B  C/D = (A  B) / (C  D). This gives the area of a rectangle A/B high and C/D wide, and is the same as the number of things in an array when the rational numbers happen to be whole numbers.

          


          
            	Reals x  y is the limit of the products of the corresponding terms in certain sequences of rationals that converge to x and y, respectively, and is significant in Calculus. This gives the area of a rectangle x high and y wide. See above.

          


          
            	Complex Considering complex numbers z1 and z2 as ordered pairs or real numbers (a1, b1) and (a2, b2), the product z1  z2 is (a1  a2 - b1  b2, a1  b2 + a2  b1). This is the same as for reals, a1  a2, when the imaginary parts b1 and b2 are zero.

          


          
            	Further generalizations See above and Multiplicative Group, which for example includes matrix multiplication. A very general, and abstract, concept of multiplication is as the "multiplicatively denoted" (second) binary operation in a ring. An example of a ring which is not any of the above number systems is polynomial rings (you can add and multiply polynomials, but polynomials are not numbers in any usual sense.)

          


          
            	Division Often division x / y is the same as multiplication by an inverse, x  (1/y). Multiplication for some types of "numbers" may have corresponding division, without inverses; in an Integral domain x may have no inverse "1/x" but x/y may be defined. In a Division ring there are inverses but they are not commutative (since 1/x X 1/y is not the same as 1/y X 1/x, x/y may be ambiguous).

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Multiplication"
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          Coordinates:


          Mumbai ( Marathi: मुंबई, Mumbaī, IPA: /ˈmumbəi/), formerly Bombay, is the capital of the Indian state of Maharashtra. With an estimated population of thirteen million, it is the most populous city in the world. Along with the neighbouring suburbs of Navi Mumbai and Thane, it forms, at nineteen million, the world's fifth most populous metropolitan area. Mumbai lies on the west coast of India and has a deep natural harbour. Mumbai's port handles over half of India's maritime cargo.


          Mumbai is the commercial and entertainment centre of India, generating 5% of India's GDP and accounting for 25 per cent of industrial output, 40 per cent of maritime trade, and 70 per cent of capital transactions to India's economy. Mumbai is one of the world's top ten centers of commerce by global financial flow, home to such important financial institutions as the Reserve Bank of India, the Bombay Stock Exchange, the National Stock Exchange of India and the corporate headquarters of many Indian companies and numerous multinational corporations. The city also houses India's Hindi film and television industry, known as Bollywood. Mumbai's business opportunities, as well as its high standard of living, attract migrants from all over India and, in turn, make the city a potpourri of many communities and cultures.


          


          Names


          The name Mumbai is an eponym, etymologically derived from Mumba or Maha-Amba the name of the Hindu goddess Mumbadevi, and Aai  mother in Marathi. The former name Bombay had its origins in the 16th century when the Portuguese arrived in the area and called it by various names, which finally took the written form Bombaim, still common in current Portuguese use. After the British gained possession in the 17th century, it was anglicised to Bombay, although it was known as Mumbai or Mambai to Marathi and Gujarati-speakers, and as Bambai in Hindi, Urdu. The name was officially changed to its Marathi pronunciation of Mumbai in 1995.
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          A widespread explanation of the origin of the traditional English name Bombay holds that it was derived from a Portuguese name meaning good bay. This is based on the fact that bom (masc.) is Portuguese for good whereas the English word bay is similar to the Portuguese baa (fem., bahia in old spelling). The normal Portuguese rendering of good bay would have been boa bahia rather than the grammatically incorrect bom bahia. However, it is possible to find the form baim (masc.) for little bay in sixteenth-century Portuguese.


          Other sources have a different origin for the Portuguese toponym Bombaim. Jos Pedro Machado's Dicionrio Onomstico Etimolgico da Lngua Portuguesa ("Portuguese Dictionary of Onomastics and Etymology") mentions what is probably the first Portuguese reference to the place, dated from 1516, as Benamajambu or Tena-Maiambu, pointing out that "MAIAMBU"' seems to refer to Mumba-Devi, the Hindu goddess after which the place is named in Marathi (Mumbai). In that same century, the spelling seems to have evolved to Mombayn (1525) and then Mombaim (1563). The final form Bombaim appears later in the 16th century, as recorded by Gaspar Correia in his Lendas da ndia ("Legends of India"). J.P. Machado seems to reject the "Bom Bahia" hypothesis, asserting that Portuguese records mentioning the presence of a bay at the place led the English to assume that the noun (bahia, "bay") was an integral part of the Portuguese toponym, hence the English version Bombay, adapted from Portuguese. .


          


          History


          
            [image: The Gateway of India was built to commemorate the arrival in India, on 2nd December 1911, of King George V and Queen Mary and was completed on 4th December, 1924.]
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          Artefacts found near Kandivali in northern Mumbai indicate that these islands had been inhabited since the Stone Age. Documented evidence of human habitation dates back to 250 BC, when it was known as Heptanesia (Ptolemy) (Ancient Greek: A Cluster of Seven Islands). In the 3rd century BC, the islands formed part of the Maurya Empire, ruled by the Buddhist emperor, Aşoka. During its first few centuries, control over Mumbai was disputed between the Indo-Scythian Western Satraps and the Satavahanas. The Hindu rulers of the Silhara Dynasty later governed the islands until 1343, when the kingdom of Gujarat annexed them. Some of the oldest edifices of the archipelago  the Elephanta Caves and the Walkeshwar temple complex date from this era.


          In 1534, the Portuguese appropriated the islands from Bahadur Shah of Gujarat. They were ceded to Charles II of England in 1661, as dowry for Catherine de Braganza. These islands, were in turn leased to the British East India Company in 1668 for a sum of 10 per annum. The company found the deep harbour on the east coast of the islands to be ideal for setting up their first port in the sub-continent. The population quickly rose from 10,000 in 1661, to 60,000 in 1675; In 1687, the British East India Company transferred its headquarters from Surat to Mumbai. The city eventually became the headquarters of the Bombay Presidency. From 1817 onwards, the city was reshaped with large civil engineering projects aimed at merging all the islands in the archipelago into a single amalgamated mass. This project, known as the Hornby Vellard, was completed by 1845, and resulted in the total area swelling to 438 km. In 1853, India's first passenger railway line was established, connecting Mumbai to the town of Thane. During the American Civil War (18611865), the city became the world's chief cotton trading market, resulting in a boom in the economy and subsequently enhancing the city's stature.


          The opening of the Suez Canal in 1869 transformed Bombay into one of the largest seaports on the Arabian Sea. Over the next thirty years, the city grew into a major urban centre, spurred by an improvement in infrastructure and the construction of many of the city's institutions. The population of the city swelled to one million by 1906, making it the second largest in India after Calcutta. As capital of the Bombay Presidency, it was a major base for the Indian independence movement, with the Quit India Movement called by Mahatma Gandhi in 1942 being its most rubric event. After India's independence in 1947, it became the capital of Bombay State. In the 1950 the city expanded to its present limits by incorporating parts of Salsette island which lay to the north.
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          After 1955, when the State of Bombay was being re-organised along linguistic lines into the states of Maharashtra and Gujarat, there was a demand that the city be constituted as an autonomous city-state. However, the Samyukta Maharashtra movement opposed this, and insisted that Mumbai be declared the capital of Maharashtra. Following protests in which 105 people were killed by police firing, Maharashtra state was formed with Mumbai as its capital on May 1, 1960.


          The late 1970s witnessed a construction boom and a significant influx of migrants, which saw Mumbai overtake Kolkata as India's most populous city. This influx caused unrest among local Maharashtrians who worried about the loss of culture, jobs, and language. The Shiv Sena Party was formed by Balasaheb Thackeray for the purpose of securing the interests of Maharashtrians. The city's secular fabric was torn apart in the riots of 199293, after large scale sectarian violence caused extensive loss of life and property. A few months later, on March 12, a series of co-ordinated bombings at several city landmarks by the Mumbai underworld killed around three hundred people. In 1995, the city was renamed Mumbai by the Shiv Sena government of Maharashtra, in keeping with their policy of renaming colonial institutions after historic local appellations. There have also been terrorist attacks, sponsored by Islamic extremists, on public transport buses in past years. In 2006, Mumbai was also the site of a major terrorist attack in which over two hundred people were killed when several bombs exploded almost simultaneously on the Mumbai Suburban Railway.


          


          Geography
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          Mumbai is located on seven now-merged islands (see seven islands of Bombay) which are Isle of Bombay, Mazagaon, Colaba, Old Woman's Island, Parel, Worli, and Salsette Island. Mumbai lies at the mouth of Ulhas River off the western coast of India, in the coastal region known as the Konkan. Much of Mumbai is just above sea level, and the average elevation ranges from 10m (33ft) to 15m (49ft). Northern Mumbai is hilly, and the highest point in the city is 450 metres (1,450 feet). Mumbai spans a total area of 603 km (233 sqmi).


          Four lakes supply water to Mumbai: Lakes Vihar, Vaitarna, Tulsi and Tansa. Tulsi Lake and Vihar Lake are located within the metropolitan limits, in Borivili National Park, and supply part of the city's drinking water. The waters of a fifth lake also within the city, Powai, is not used. Mumbai also has three small rivers within the city limits originating in the National Park. The coastline of the city is indented with numerous creeks and bays. The eastern coast of Salsette Island is covered with large mangrove swamps, rich in biodiversity. The western coast is mostly sandy and rocky.


          Soil cover in the city region is predominantly sandy due to its proximity to the sea. In the suburbs, the soil cover is largely alluvial and loamy. The underlying rock of the region is composed of black Deccan basalt flows, and their acid and basic variants dating back to the late Cretaceous and early Eocene eras. Mumbai sits on a seismically active zone owing to the presence of three fault lines in the vicinity. The area is classified as a Zone III region, which means an earthquake of up to magnitude 6.5 on the Richter-scale may be expected.


          Mumbai is classified as a metropolis of India, under the jurisdiction of the Brihanmumbai Municipal Corporation. It consists of two distinct regions  the city and the suburbs, which also form two separate districts of Maharashtra. The city region is also commonly referred to as the Island City.


          


          Climate
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          The climate of the city, being in the tropical zone, and near the Arabian Sea, may be broadly classified into two main seasons  the humid season, and the dry season. The humid season, between March and October, is characterized by high humidity and temperatures of over 30C (86F). Between June and September, the monsoon rains lash the city supplying most of the city's annual rainfall of 2,200millimetres (86.6in). The maximum annual rainfall ever recorded was 3,452millimetres (135.9in) in 1954. The highest rainfall recorded in a single day was 944mm (37.16inches) on 2005- 07-26. The dry season, between November and February, is characterized by moderate levels of humidity and warm to cool weather. Cold northerly winds are responsible for a mild chill during January and February.


          Annual temperatures range from a high of 38C (100F) to a low of 11C (52F). The record high is 43.3C (109.9F) and record low is 7.4C (45.3F) on 1962- 01-22.. Though 7.4C (45.3F) is the lowest recorded by one of the two official meteorological weather stations, a low of 6.5C (43.7F) was recorded on February 8, 2008 at a weather station near Kanheri Caves that lies within city limits.


          


          Economy
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          Mumbai is India's largest city. Mumbai serves as an important economic hub of the country, contributing 10% of all factory employment, 40% of all income tax collections, 60% of all customs duty collections, 20% of all central excise tax collections, 40% of India's foreign trade and 40 billion Rupees (US$ 1 billion) in corporate taxes. Mumbai's per-capita income is Rs.48,954 which is almost three times the national average. Many of India's numerous conglomerates (including State Bank Of India, Tata Group, Godrej and Reliance), and four of the Fortune Global 500 companies are based in Mumbai. Many foreign banks and financial institutions also have branches in this area, the World Trade Centre (Mumbai) being the most prominent one. Up until the 1980s, Mumbai owed its prosperity largely to textile mills and the seaport, but the local economy has since been diversified to include engineering, diamond-polishing, healthcare and information technology. Mumbai is home to the Bhabha Atomic Research Centre, and most of India's specialized, technical industries, having a modern industrial infrastructure and vast, skilled human resources. Rising venture capital firms, start-ups and established brands work in aerospace, optical engineering, medical research, computers and electronic equipment of all varieties, shipbuilding and salvaging, and renewable energy and power.


          State and central government employees make up a large percentage of the city's workforce. Mumbai also has a large unskilled and semi-skilled labour population, who primarily earn their livelihood as hawkers, taxi drivers, mechanics and other such blue collar professions. The port and shipping industry, too, employs many residents, directly or indirectly. In Dharavi, in central Mumbai, there is an increasingly large recycling industry, processing recyclable waste from other parts of the city; the district has an estimated 15,000 single-room factories.


          The media industry is another major employer in Mumbai. Most of India's major television and satellite networks, as well as its major publishing houses, are headquartered here. The centre of the Hindi movie industry, Bollywood produces the largest number of films per year in the world; and the name Bollywood is a portmanteau of Bombay and Hollywood. Marathi television and Marathi film industry are also based in Mumbai.


          Along with the rest of India, Mumbai, its commercial capital, has witnessed an economic boom since the liberalisation of 1991, the finance boom in the mid-nineties and the IT, export, services and BPO boom in this decade. The middle class in Mumbai is the segment most impacted by this boom and is the driver behind the consequent consumer boom. Upward mobility among Mumbaikars has led to a direct increase in consumer spending. Mumbai has been ranked 10th among the world's biggest centres of commerce in terms of financial flow in a survey compiled by Mastercard Worldwide.


          


          Civic administration


          The city is administered by the Brihanmumbai Municipal Corporation (BMC) (formerly the Bombay Municipal Corporation), with executive power vested in the Municipal Commissioner, who is an IAS officer appointed by the state government. The Corporation comprises 227 directly elected Councillors representing the twenty four municipal wards, five nominated Councillors, and a titular Mayor. The BMC is in charge of the civic and infrastructure needs of the metropolis. An Assistant Municipal Commissioner oversees each ward for administrative purposes. Almost all the state political parties field candidates in the elections for Councillors. The Mumbai Metropolitan Region consists of 7 Municipal Corporations and 13 Municipal Councils. In addition to the BMC, it includes the Municipal Corporations of Thane, Kalyan - Dombivali, Navi Mumbai, Mira-Bhayandar, Bhiwandi - Nizampur and Ulhasnagar.
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          The Greater Mumbai forms two districts of Maharashtra, with each district under the jurisdiction of a District Collector. The Collectors are in charge of property records and revenue collection for the Central Government, and oversee the national elections held in the city.


          The Mumbai Police is headed by a Police Commissioner, who is an IPS officer. The Mumbai Police comes under the state Home Ministry. The city is divided into seven police zones and seventeen traffic police zones, each headed by a Deputy Commissioner of Police. The Traffic Police is a semi-autonomous body under the Mumbai Police. The Mumbai Fire Brigade department is headed by the Chief Fire Officer, who is assisted by four Deputy Chief Fire Officers and 6 Divisional Officers.


          Mumbai is the seat of the Bombay High Court, which exercises jurisdiction over the states of Maharashtra and Goa, and the Union Territories of Daman and Diu and Dadra and Nagar Haveli. Mumbai also has two lower courts, the Small Causes Court for civil matters, and the Sessions Court for criminal cases. Mumbai also has a special TADA (Terrorist and Disruptive Activities) court for people accused of conspiring and abetting acts of terrorism in the city.


          The city elects six members to the Lok Sabha and thirty-four members to the Maharashtra Vidhan Sabha (State assembly). Mumbai is headed by mayor Shubha Raul, Municipal Commissioner Jairaj Phatak, and Sheriff Indu Shahani.


          


          Transport
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          Most of Mumbai's inhabitants rely on public transport to travel to and from their workplace. Transport systems in Mumbai include the Mumbai Suburban Railway, BEST buses, taxis, auto rickshaws, ferries, and aeroplanes.


          The city is the headquarters of two railway zones  the Central Railway (CR) headquartered at Chhatrapati Shivaji Terminus, and the Western Railway (WR) headquartered near Churchgate. The backbone of the city's transport, the Mumbai Suburban Railway, is composed of three separate networks running the length of the city, in a north-south direction. The Mumbai Metro, an underground and elevated railway system that is currently under construction, will run from Versova to Andheri to Ghatkopar when the first phase is completed in 2009. Mumbai is well connected to most parts of India by the Indian Railways. Trains originate from Chhatrapati Shivaji Terminus, Dadar, Lokmanya Tilak Terminus, Mumbai Central and Bandra terminus. Mumbai's suburban rail systems carry a total of 2.2 billion passengers every year, one third of the world's population.
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          Public buses run by BEST cover almost all parts of the metropolis, as well as parts of Navi Mumbai and Thane. Buses are used for commuting short to medium distances, while train fares are more economical for long distance commutes. The BEST runs a total of 3,400 buses, ferrying 4.5 million passengers over 340 routes. Its fleet consists of single-decker, double-decker, vestibule, low-floor, disabled-friendly, and air-conditioned buses. MSRTC buses provide intercity transport and connect Mumbai with other major cities of Maharashtra and other states. The Mumbai Darshan is a tourist bus service which explores numerous tourist attractions in Mumbai


          Black and yellow-metered, taxis traverse most of the metropolis. Auto rickshaws operate in the suburban areas of Mumbai. Rickshaws run on Compressed Natural Gas, are the main form of hired transport. These three-wheeled vehicles are a quick way to get around. They are the cheapest form of hired transport and can accommodate up to three passengers.
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          Mumbai's Chhatrapati Shivaji International Airport (formerly, Sahar International Airport) is the busiest airport in South Asia. The Juhu aerodrome was India's first airport, and now hosts a flying club and a heliport. The proposed Navi Mumbai International Airport which is to be built in the Kopra-Panvel area, has been sanctioned by the Government and would help relieve the increasing traffic burden on the existing airport. Mumbai handles about 25% of the domestic and 38% of the international air passenger traffic in the country.


          With its unique topography, Mumbai has one of the best natural harbours in the world, handling 50% of the country's passenger traffic, and much of India's cargo. It is also an important base for the Indian Navy, being the headquarters of the Western Naval Command. Ferries from Ferry Wharf allow cheap access to islands and beaches in the area.


          


          Utility services
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          The BMC supplies potable water to the city, most of which comes from the Tulsi and Vihar lakes, as well as a few lakes further north. The water is filtered at Bhandup, which is Asia's largest water filtration plant. Even India's first underground water tunnel will come up in Mumbai. The BMC is also responsible for the road maintenance and garbage collection in the city. Almost all of Mumbai's daily refuse of 7,800 metric tonnes is transported to dumping grounds in Gorai in the northwest, Mulund in the northeast, and Deonar in the east. Sewage treatment is carried out at Worli and Bandra, and disposed off by two independent marine outfalls of 3.4km (2.1mi) and 3.7km (2.3mi) at Bandra and Worli respectively. A third outfall at Malad is in the planning stages.


          Electricity is provided by BEST in the island city, and by Reliance Energy, Tata Power, and Mahavitaran (Maharashtra State Electricity Distribution Co. Ltd) in the suburbs. Most of the city's electricity is hydroelectric and nuclear based. Consumption of electricity is growing faster than production capacity. The largest telephone service provider is the state-owned MTNL, which held a monopoly over fixed line and cellular services up until 2000, and provides fixed line as well as mobile WLL services. Cell phone coverage is extensive, and the main service providers are Vodafone Essar, Airtel, BPL group, Reliance Communications and Tata Indicom. Both GSM and CDMA services are available in the city. Broadband internet penetration is increasing in the city, with MTNL and Tata being the leading service providers.


          Since 1995, many parts of the city also have access to piped gas, provided by Mahanagar Gas Limited, which also provides compressed natural gas to 127 gas stations.


          


          Demographics
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          According to the 2001 census, the population of Mumbai is about 13 million, with the population of the urban agglomerate exceeding 16 million. The Rural Mumbai Metropolitan Region has a population of 1.04 million. As of the 2008 extrapolations carried out by the World Gazetteer, Mumbai has a population of 13,662,885 and the Mumbai Metropolitan Area has a population of 20,870,764. The population density is estimated to be about 22,000 persons per square kilometre. The overall literacy rate of the city is above 86%, higher than the national average. There are 875 females to every 1,000 males  which is lower than the national average.


          The religions represented in Mumbai include Hindus (68% of the population), Muslims (17% of the population), and Christians and Jains (4% each). The remainders are Parsis, Buddhists, Sikhs, Jews and Atheists.
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              Since the 1970's, Mumbai witnessed a construction boom and a significant influx of migrants, making it India's largest city.
            

          


          According to the 1991 census, the ethnic groups demographics are - Maharashtrians (53%), Gujaratis (22%), North Indians (17%), Tamilians (3%), Sindhis (3%), Tuluvas/ Kannadigas (2%) and others.


          Mumbai has a large polyglot population unlike any other metropolitan city of India. Marathi, the official language of Maharashtra state, is widely spoken. Other languages spoken are Hindi and English. A colloquial form of Hindi, known as Bambaiya  a blend of Marathi, Hindi, Indian English and some invented colloquial words are spoken on the streets. English is extensively spoken, and is the principal language of the city's white collar workforce.


          Like other metropolises in the developing world, Mumbai suffers from the same major urbanisation problems seen in many fast growing cities in developing countries - widespread poverty and unemployment, poor public health, civic and educational standards for a large section of the population. With available space at a premium, Mumbai residents often reside in cramped, relatively expensive housing, usually far from workplaces, and therefore requiring long commutes on crowded mass transit, or clogged roadways. According to 2001 census of India, about 54% of the city's population lives in slums. Dharavi, Asia's second largest slum is located in central Mumbai and houses over 1 million people. Mumbai recorded 27,577 incidents of crime in 2004, which is down 11% from 30,991 in 2001. The city's main jail is the Arthur Road Jail. The number of migrants to Mumbai from outside Maharashtra during the 1991-2001 decade was 1.12 million, which amounted to 54.8% of the net addition to the population of Mumbai.


          


          People and Culture
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          A resident of Mumbai is called a Mumbaikar, Mumbaite or Bombayite. Many residents live close to major railway stations for easy access to their workplaces, as a significant amount of time is spent on daily commuting.Mumbai's appetizing foods and cuisines have been influenced by the rich but not too spicy styles of cooking from the surrounding Maharashtra and Gujarat states. Some of the unique and famous palatable specialties include Dhan Sak, Khicheri, Bombli Batata Bhaji, Kamag Kakri, Solachi Kadhi, Min Vela Curry and Curried Bombay Duck. Local roadside fast food includes vada pav, panipuri, paav bhaji, and bhelpuri.


          Mumbai is the birthplace of Indian cinema ( Dadasaheb Phalke laid the foundations with his silent movies followed by his Marathi talkies), with the oldest film broadcast here in the early 20th century.Mumbai also boasts of large number of cinemas, including the world's largest IMAX dome theatre, which feature mainstream Bollywood, Marathi and Hollywood movies. Many film festivals are avidly attended throughout the year. Besides catering to cinephiles, the city has a thriving theatrical tradition in Marathi, Hindi, Urdu, English and other regional languages.
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          Contemporary art is well-represented in both government funded art spaces and private commercial galleries. The government-funded art galleries include The Jehangir Art Gallery and The National Gallery of Modern Art. Built in 1833, the Asiatic Society of Bombay is the oldest public library in the city. The Chhatrapati Shivaji Maharaj Vastu Sangrahalaya (formerly Prince of Wales Museum) is a renowned museum in the heart of South Mumbai near the Gateway of India which houses rare and ancient exhibits of Indian history. Mumbai also has a very popular zoo named Jijamata Udyaan which also harbours a beauteous garden within its boundaries. The city of Mumbai is home to many well known Indian poets.


          Mumbai has two UNESCO World Heritage Sites, the Chhatrapati Shivaji Terminus and the Elephanta Caves. The Western Railways is also planning to make a proposal to the UNESCO to include the Churchgate building in the list of World Heritage Sites. Popular places in the city are Nariman Point, Girgaum Chowpatti, Juhu Beach, and Marine Drive. Essel World is an international-style theme park and amusement centre situated close to Gorai Beach. Asia's largest theme water park, Water Kingdom, is also located in Mumbai.
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          Mumbai residents celebrate Western and Indian festivals with great fanfare. Festivals and celebrations are observed by residents of all communities and religions. Diwali, Holi, Christmas, Navratri, Good Friday, Eid, Dussera, Moharram, Ganesh Chaturthi, Durga Puja and Maha Shivratri are some of the most popular festivals in the city. The Kala Ghoda Festival is an exhibition of a world of arts that encapsulates works of artistes in the fields of music, dance, theatre, film and all the genres of art that make for the vibrantly rich culture of Mumbai. A week long fair known as the Bandra Fair or the Mount Mary Festival is celebrated by people of all faiths. The Banganga Festival is a two-day music festival, held annually in the month of January which is organised by the Maharashtra Tourism Development Corporation (MTDC) at the historic Banganga Tank in Mumbai. The Elephanta Festival which is celebrated every February on the Elephanta Islands, is dedicated to the classical Indian Dance and Music with artists from across the country converging on the occasion conjuring a mesmerizing atmosphere on this picturesque island.


          Mumbai has several sister cities:
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          Education
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          Schools in Mumbai are either "municipal schools" (run by the BMC) or private schools (run by trusts or individuals), which in some cases receive financial aid from the government. The schools are affiliated either with the Maharashtra State Board (MSBSHSE), the all-India Council for the Indian School Certificate Examinations (CISCE) and the Central Board for Secondary Education (CBSE) boards. Marathi or English is the usual language of instruction. The government run public schools lack many facilities, but are the only option for poorer residents who cannot afford the more expensive private schools. A majority of residents prefer private schools because of better infrastructure and the use of English as a medium of instruction.


          Under the 10+2+3/4 plan, students complete ten years of schooling, and then enroll for two years in Junior College, where they select one of three streams: arts, commerce or science. This is followed by either a general degree course in a chosen field of study, or a professional degree course, such as law, engineering, medicine etc. Most colleges in the city are affiliated with the University of Mumbai, one of the largest universities in the world in terms of the number of graduates. The Indian Institute of Technology, Mumbai which is India's premier engineering schools, National Institute of Industrial Engineering [NITIE], VJTI (Veermata Jijabai Technological Institute), SNDT Women's University, and Tata Institute of Social Sciences are the other universities in Mumbai.


          Mumbai is home to two of India's important research institutions  The Tata Institute of Fundamental Research ( TIFR),Indian Institute of Technology-Bombay and the Bhabha Atomic Research Centre ( BARC).


          


          Sports
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          Cricket is the most popular sport in the city, and is usually played in the maidans (grounds) around the city. Gully cricket, a modified form of cricket, is played in the narrow by-lanes of the city. Mumbai is home to the Board of Control for Cricket in India (BCCI). International cricket is widely watched, and the city comes to a virtual standstill on days when the Indian cricket team plays important matches. The local Mumbai cricket team is among the strongest competitors and the most successful team in the Ranji Trophy, the nation's top domestic cricketing circuit. The city is represented by Mumbai Indians in the Indian Premier League, and by Mumbai Champs in the Indian Cricket League. The city has two international cricket stadiums, the Wankhede Stadium and the Brabourne Stadium. The Wankhede stadium is set to host the final of 2011 Cricket World Cup. Eminent cricketers from Mumbai include Sachin Tendulkar, Sunil Gavaskar and Vijay Hazare.


          Football is the second most popular sport with the city. The Football World Cup is one of the most widely watched television events in Mumbai. The Mumbai FC (Mumbai Football Club) is one of the renowned Indian football clubs based in Mumbai. India's national sport, field hockey, has gone into decline in the recent years, losing out in terms of popularity to cricket. Mumbai is home to the Maratha Warriors, one of the few teams competing for the Premier Hockey League (PHL) from Maharashtra. Chess is also a very popular indoor sport played in Mumbai. Other sports are mostly played in the numerous clubs and gymkhanas, and include tennis, squash, billiards, badminton, table tennis and golf. Mumbai also plays Rugby union, one of the few Indian cities to do so. Every February, Mumbai holds the Derby races in the Mahalaxmi Racecourse. In recent times Formula 1 racing has also caught on. The Force India team of Formula One has also unveiled its 2008 car in Mumbai. In March 2004, Mumbai Grand Prix was held as part of the F1 powerboat world championship. Other sports such as volleyball and basketball are mostly popular in schools and colleges.


          In 2004, the Mumbai Marathon, an annual marathon event, was established in a bid to bring the sport to the Indian public. Since 2006, Mumbai has also played host to the Kingfisher Airlines Tennis Open, an International Series tournament of the ATP Tour. Mcdowell's Derby is held in February at the Turf club in Mumbai.
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          A mummy is a corpse whose skin and flesh have been preserved by either intentional or incidental exposure to chemicals, extreme cold, very low humidity, or lack of air when bodies are submerged in bogs. Mummies of humans and other animals have been found throughout the world, both as a result of natural preservation through unusual conditions, and as cultural artifacts to preserve the dead.


          


          Etymology
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          The English word mummy is derived from medieval Latin mumia, a borrowing of the Persian or Arabic word mūmiyyah (مومية), which means " bitumen". Because of the blackened skin of mummies, bitumen was once thought to be used extensively in ancient Egyptian embalming procedures.


          


          Deliberately embalmed mummies


          The best known mummies are those that have been deliberately embalmed with the specific purpose of preservation, particularly those in ancient Egypt, where not only humans but also crocodiles and cats were mummified. Ancient Greek historians record that the Persians sometimes mummified their kings and nobility in wax, though this practice has never been documented in Egypt. The body of a Persian Princess which surfaced in 2004 in Pakistans mummy had a nature which turned out to have been forged. In China, preserved corpses have been recovered from submerged cypress coffins packed with medicinal herbs. Although Egyptian mummies are the most famous, the oldest mummies recorded are the Chinchorro mummies from northern Chile and southern Peru. Also among the oldest is Uan Muhuggiag which is a place in the central Sahara, and the name of the mummy of a small boy found there in 1958 by Professor Fabrizio Mori. The mummy displays a highly sophisticated mummification technique, and at around 5,500 years old is older than any comparable Ancient Egyptian mummy. The monks of Palermo in Sicily began mummifying their dead in 1599, and gradually other members of the community wished to have their bodies preserved as a status symbol. The last person to be mummified there died in the 1920s. The Capuchin catacombs of Palermo contain thousands of bodies, many which are clothed and standing, however in many cases the preservation was not successful with only the skeleton and clothing surviving.


          


          Ancient Egypt
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          Although mummification existed in other cultures, eternal life was the main focus of all Ancient Egyptians, which meant preserving the body forever. Egyptian culture believed the body was home in the afterlife to a person's Ka and Ba, without which it would be condemned to eternal wandering.


          The earliest known Egyptian "mummified" individual dates back to approximately 3300 BC. This individual, nicknamed ' Ginger' because of the colour of his hair, is not internationally renowned despite being older than other famous mummies, such as Rameses II or Seti I. Currently on display in the British Museum, Ginger was discovered buried in hot desert sand. Desert conditions can naturally preserve bodies so it is uncertain whether the mummification was intentional or not. However, since Ginger was buried with some pottery vessels it is likely that the mummification was a result of preservation techniques of those burying him. Stones might have been piled on top to prevent the corpse from being eaten by jackals and other scavengers and the pottery might have held food and drink which was later believed to sustain the deceased during the journey to the other world. While there are no written records of religion from that time, the beliefs of those who buried Ginger could have resembled the later religion to some extent.
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          The earliest technique of deliberate mummification, as used ca. 3000 BC, was minimal and not yet mastered. The organs were eventually removed (with the exception of the heart) and stored in canopic jars, allowing the body to be more well-preserved as it rested. Occasionally embalmers would break the bone behind the nose, and break the brain into small pieces in order that it could be pulled out through the nasal passage. The embalmers would then fill the skull with thick plant-based resin or plant resin sawdust.


          It also wasnt until the Middle Kingdom that embalmers used natural salts to remove moisture from the body. The salt-like substance natron dried out and preserved more flesh than bone. Once dried, mummies were ritualistically anointed with oils and perfumes. The 21st Dynasty brought forth its most advanced skills in embalming and the mummification process reached its peak. The bodies' abdomens were opened and all organs, except for the heart, were removed and preserved in Canopic jars. The brain, thought to be useless, was pulled out through the nose with hooks, then discarded. It was also drained through the nose after being liquefied with the same hooks.


          The emptied body was then covered in natron, to speed up the process of dehydration and prevent decomposition. Natron dries the body up faster than desert sand, preserving the body better. Often finger and toe protectors were placed over the mummies fingers and toes to prevent breakage. They were wrapped with strips of white linen that protected the body from being damaged. After that, they were wrapped in a sheet of canvas to further protect them. Many sacred charms and amulets were placed in and around the mummy and the wrappings. This was meant to protect the mummy from harm and to give good luck to the Ka of the mummy. Once preserved, the mummies were laid to rest in a sarcophagus inside a tomb, where it was believed that the mummy would rest eternally. In some cases the mummy's mouth would later be opened in a ritual designed to symbolize breathing, giving rise to legends about revivified mummies.


          


          Egyptian mummies as a commodity


          
            	In the Middle Ages, based on a mis-translation from Arabic it became common practice to grind mummies preserved in bitumen into a powder to be sold and used as medicine. When actual mummies became unavailable, the sun-desiccated corpses of criminals, slaves and suicidal people were substituted by mendacious merchants. The practice developed into a wide-scale business which flourished until the late 16th century. Two centuries ago, mummies were still believed to have medicinal properties against bleeding, and were sold as pharmaceuticals in powdered form as in Mellified Man.


            	Artists also made use of Egyptian mummies; the brownish paint known as Caput mortuum (Latin for death's head) was originally made from the wrappings of mummies. It was most popular in the 17th century but was discontinued in the early 19th century when its composition became generally known to artists.


            	In the 19th century, European aristocrats would occasionally entertain themselves by purchasing mummies, having them unwrapped, and holding observation sessions. These sessions destroyed hundreds of mummies, because the exposure to the air caused them to disintegrate.


            	An urban myth of mummies being used as fuel for locomotives was popularized by Mark Twain, but the truth of the story remains a debate.


            	During the American Civil War, mummy-wrapping linens were said to have been used to manufacture paper. Evidence for the reality of these claims is still equivocal.


            	Many thousands of mummified cats were sent from Egypt to England to be processed for use in fertilizer.

          


          


          Scientific study of Egyptian mummies
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          Egyptian mummies became much sought-after by museums worldwide in the 19th and early 20th centuries and many exhibit mummies today. Notably fine examples are exhibited at the Egyptian Museum in Cairo, at the gyptisches Museum in Berlin, and at the British Museum in London. The Egyptian city of Luxor is also home to a specialized Mummification Museum. The mummified remains of what turned out to be Ramesses I ended up in a "Daredevil Museum" near Niagara Falls on the United StatesCanada border; records indicate that it had been sold to a Canadian in 1860 and exhibited alongside displays such as a two-headed calf for nearly 140 years, until a museum in Atlanta, Georgia, which had acquired the mummy along with other artifacts, determined it to be royal and returned it to Egypt's Supreme Council of Antiquities. It is currently on display in the Luxor Museum.


          More recently, science has also taken interest in mummies. Dr. Bob Brier, an Egyptologist, has been the first modern scientist attempted to recreate a mummy using the ancient Egyptian method. Mummies have been used in medicine to calibrate CAT scan machines at levels of radiation that would be too dangerous for use on living people. In fact, mummies can be studied without unwrapping them using CAT scan and X-ray machines to form a digital image of what's inside. They have been very useful to biologists and anthropologists, as they have provided a wealth of information about the health and life expectancy of ancient people.


          Scientists interested in cloning the DNA of mummies have recently reported findings of clonable DNA in an Egyptian mummy dating to circa 400 BC. Although analysis of the hair of Ancient Egyptian mummies from the Late Middle Kingdom has revealed evidence of a stable diet, Ancient Egyptian mummies from circa 3200 BC show signs of severe anaemia and hemolytic disorders.


          


          Natural mummies
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          Mummies that are formed as a result of naturally-occurring environmental conditions, such as extreme coldness ( tzi the Iceman, the Ice Maiden), acid ( Tollund Man), salinity ( Salt Man), or desiccating dryness ( Tarim mummies), have been found all over the world. More than a thousand Iron Age corpses, so called bog bodies, have been found in bogs in northern Europe, such as the Yde Girl and the Lindow Man. Natural mummification of other animal species also occurs; this is most common in species from shallow saline water environments, especially those with a body structure which is particularly favourable to this process, such as seahorses and starfish. Old mummies such as the dinosaurs Leonardo and Dakota in America were very valuable discoveries.


          


          Europe


          


          Italy


          Natural mummification is fairly rare, requiring specific conditions to occur, but it has produced some of the oldest known mummies. The most famous ancient mummy is tzi the Iceman, frozen in a glacier in the tztal Alps around 3300 BC and found in 1991.


          


          Bog bodies


          The United Kingdom, the Republic of Ireland, Germany, the Netherlands, Sweden and Denmark have all produced a number of bog bodies, mummies of people deposited in sphagnum bogs, apparently as a result of murder or ritual sacrifices. In such cases, the acidity of the water, cold temperature and lack of oxygen combined to tan the body's skin and soft tissues. The skeleton typically disintegrates over time. Such mummies are remarkably well-preserved on emerging from the bog, with skin and internal organs intact; it is even possible to determine the contents of last meal was by examining the stomach. A famous case is that of the Haraldskr Woman, who was discovered by labourers in a bog in Jutland in 1835. She was erroneously identified as an early medieval Danish queen, and for that reason was placed in a royal sarcophagus at the Saint Nicolai Church, Vejle, where she currently remains.


          


          In South America
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          Some of the best-preserved mummies date from the Inca period in Peru and Chile some 500 years ago, where children were ritually sacrificed and placed on the summits of mountains in the Andes. Also found in this area are the Chinchorro mummies, which are among the oldest mummified bodies ever found. The cold, dry climate had the effect of desiccating the corpses and preserving them intact. In 1995, the frozen body of a 12- to 14-year-old Inca girl who had died some time between 1440 and 1450 was discovered on Mount Ampato in southern Peru. Known as " Mummy Juanita" ("Momia Juanita" in Spanish) or "The Ice Maiden", some archaeologists believe that she was a human sacrifice to the Inca mountain god Apus.


          


          In Russia


          In the summer of 1993, a team of Russian archaeologists led by Dr. Natalia Polosmak discovered the Siberian Ice Maiden in a sacred area known as the Pastures of Heaven, on the Pontic-Caspian steppe in the Altay Mountains near the Mongolian border. Mummified, then frozen by unusual climatic conditions in the fifth century B.C. along with six decorated horses and a symbolic meal for her last journey, she is believed to have been a shaman of the lost Pazyryk culture. Her body was covered with vivid blue tattoos of mythical animal figures. The best preserved tattoos were images of a donkey, a mountain ram, two highly stylized deer with long antlers and an imaginary carnivore on the right arm. A man found with her (nicknamed "Conan") was also discovered, with tattoos of two monsters resembling griffins decorating his chest and three partially obliterated images which seem to represent two deer and a mountain goat on his left arm. The Ice Maiden has been a source of controversy, as alleged improper care after her removal from the ice resulted in rapid decay of the body; and since the breakup of the Soviet Union, the Altai Republic has demanded the return of various "stolen" artifacts, including the Ice Maiden, who is currently stored in Novosibirsk in Siberia.


          


          In North America


          In 1972, eight remarkably preserved mummies were discovered at an abandoned Inuit settlement called Qilakitsoq, in Greenland. The "Greenland Mummies" consisted of a six-month old baby, a four year old boy, and six women of various ages, who died around 500 years ago. Their bodies were naturally mummified by the sub-zero temperatures and dry winds in the cave in which they were found. The oldest preserved mummy in North America is Kwday Dn Tsnchi ("Long ago person found" in the Southern Tutchone language of the Champagne and Aishihik First Nations), found in August 1999 by three First Nations hunters at the edge of a glacier in Tatshenshini-Alsek Park. It was determined that he had died about 550 years ago and that his preserved remains were the oldest ever discovered in North America.


          


          Self-mummification


          The Siberian Buryat lama Dashi-Dorzho Itigilov (18521927) aroused considerable interest in recent years, as his body was retrieved in a perfect state of mummification in 2002. Monks whose bodies remain incorrupt without any traces of deliberate mummification are venerated by some Buddhists who believe they successfully were able to mortify their flesh to death. "Buddhists say that only the most advanced masters can fall into some particular condition before death and purify themselves so that his dead body could not decay."


          Many Mahayana Buddhist monks were reported to knew the time of death and left their last testaments and their students accordingly buried them sitting in lotus posture, put into a vessel with full of such as coal, wood, paper or lime and surrounded by bricks, and be exhumed after usually 3 years. The preserved bodies would be painted with paints and sticked with gold. Many were destroyed in China during the Cultural Revolution, some preserved, and some recent ones were reported.


          Victor H. Mair claims that hundreds of mummified bodies of Tibetan monks were destroyed in China during the Cultural Revolution or were cremated by the Lamaists in order to prevent their desecration. Also according to Mair, the self-mummification of a Tibetan monk, who died ca. 1475 and whose body was retrieved relatively incorrupt in the 1990s, was achieved by the sophisticated practices of meditation, coupled with prolonged starvation and slow self-suffocation using a special belt that connected the neck with his knees in a lotus position.


          Bodies purported to be those of self-mummified monks are exhibited in several Japanese shrines, and it has been claimed that the monks, prior to their death, stuck to a sparse diet made up of salt, nuts, seeds, roots, pine bark, and urushi tea. Some of them were buried alive in a pine-wood box full of salt.


          


          Modern mummies


          In the 1830s, Jeremy Bentham, the founder of utilitarianism, left instructions to be followed upon his death which led to the creation of a sort of modern-day mummy. He asked that his body be displayed to illustrate how the "horror at dissection originates in ignorance"; once so displayed and lectured about, he asked that his body parts be preserved, including his skeleton (minus his skull, for which he had other plans), which were to be dressed in the clothes he usually wore and "seated in a Chair usually occupied by me when living in the attitude in which I am sitting when engaged in thought." His body, outfitted with a wax head created because of problems preparing it as Bentham requested, is on open display in the University College London.


          During the early 20th century the Russian movement of Cosmism, as represented by Nikolaj Fedorov, envisioned scientific resurrection of dead people. The idea was so popular that, after Lenin's death, Leonid Krasin and Alexander Bogdanov suggested to cryonically preserve his body and brain in order to revive him in the future. Necessary equipment was purchased abroad, but for a variety of reasons the plan was not realized. Instead his body was embalmed and placed on permanent exhibition in the Lenin Mausoleum in Moscow, where it is displayed to this day. The mausoleum itself was modeled by Aleksey Shchusev on the Pyramid of Djoser and the Tomb of Cyrus.


          In the state of Guanajuato, Mexico, mummies were discovered in a cemetery of a city named Guanajuato northwest of Mexico City (near Len). They are accidental modern mummies and were literally "dug up" between the years 1896 and 1958 when a local law required relatives of the deceased to pay a kind of grave tax. The Guanajuato mummies are on display in the Museo de las momias, high on a hill overlooking the city. Another notable example of natural mummification in modern times is Christian Friedrich von Kahlbutz (1651-1702), whose body is on exhibit in his native Kampehl.


          In 1994 265 mummified bodies were found in the crypt of a Dominican church in Vc, Hungary from the 1729-1838 period. The discovery proved to be scientifically important, and by 2006 an exhibition was established in the Museum of Natural History in Budapest. In March 2006, the body of the Greek Orthodox Monk Vissarion Korkoliacos was found intact in his tomb, after fifteen years in grave. The event has led to a dispute between those who believe the preservation to be a miracle and those who claimed the possibility of natural mummification.


          


          Summum
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          In 1975, an esoteric organization by the name of Summum introduced "Modern Mummification", a form of mummification that Summum claims uses modern techniques along with aspects of ancient methods. The service is available for spiritual reasons. Summum considers animals and people to have an essence that continues following the death of the body, and their mummification process is meant to preserve the body as a means to aid the essence as it transitions to a new destination. Summum calls this "transference," and the concept seems to correlate with ancient Egyptian reasons for mummification.


          Rather than using a dehydration process that is typical of ancient mummies, Summum uses a chemical process that is supposed to maintain the body's natural look. The process includes leaving the body submerged in a tank of preservation fluid for several months. Summum claims its process preserves the body so well that the DNA will remain intact far into the future, leaving open the possibility for cloning should science perfect the technique on humans.


          According to news stories, Summum has mummified numerous pets such as birds, cats, and dogs. People were mummified early on when Summum developed its process and many have made personal, "pre-need" arrangements. Summum has been included in television programs by National Geographic and the British Broadcasting Corporation, and is also discussed in the book The Scientific Study of Mummies by Arthur C. Aufderheide.


          


          Plastination


          Plastination is a technique used in anatomy to conserve bodies or body parts. The water and fat are replaced by certain plastics, yielding specimens that can be touched, do not smell or decay, and even retain most microscopic properties of the original sample.


          The technique was invented by Gunther von Hagens when working at the anatomical institute of the University of Heidelberg in 1978. Von Hagens has patented the technique in several countries and is heavily involved in its promotion, especially with his travelling exhibition Body Worlds, exhibiting plastinated human bodies internationally. He also founded and directs the Institute for Plastination in Heidelberg.


          


          Mummies in fiction


          


          Mummies are commonly featured in romance genres as an undead creature. During the 20th century, horror films and other mass media popularized the notion of a curse associated with mummies. Films representing such a belief include the 1932 film The Mummy starring Boris Karloff as Imhotep; four subsequent 1940's Universal Studios mummy films which featured a mummy named Kharis, who also was the title mummy in a 1959 Hammer remake of The Mummy's Hand and The Mummy's Tomb; and a remake of the original film that was released in 1999. The belief in cursed mummies probably stems in part from the supposed curse on the tomb of Tutankhamun. ABC's 1979 TV holiday film aired The Halloween That Almost Wasn't where a mummy from Egypt (Robert Fitch) arrived into Count Dracula's castle without speaking.


          


          The 1922 discovery of Tutankhamun's tomb by archaeologist Howard Carter brought mummies into the mainstream. Slapstick comedy trio the Three Stooges humoursly exploited the discovery in the short film We Want Our Mummy, in which they explored the tomb of the midget King Rutentuten (and his Queen, Hotsy Totsy). A decade later, they were crooked used chariot salesmen in Mummy's Dummies, in which they ultimately assist a different King Rootentootin ( Vernon Dent) with a toothache.


          Fictional mummies have also been prominently featured in comics and animation, such as Hakushin in the anime series InuYasha, Anal Ho Tep from Eric Millikin's Fetus-X, N'Kantu, the Living Mummy from Marvel Comics, and Mumm-Ra from the animated TV series ThunderCats. A humorous cartoon mummy was also used as the mascot for General Mills' monster-themed breakfast cereal Yummy Mummy.
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                  TEM micrograph of the mumps virus.
                

              
            


            
              	Virus classification
            


            
              	
                
                  
                    	Group:

                    	Group V ( (-)ssRNA)
                  


                  
                    	Order:

                    	Mononegavirales

                  


                  
                    	Family:

                    	Paramyxoviridae

                  


                  
                    	Genus:

                    	Rubulavirus

                  

                

              
            


            
              	Type species
            


            
              	Mumps virus

            

          


          Mumps or epidemic parotitis is a viral disease of humans. Prior to the development of vaccination and the introduction of a vaccine, it was a common childhood disease worldwide, and is still a significant threat to health in the third world.


          Painful swelling of the salivary glands (classically the parotid gland) and fever is the most typical presentation. Painful testicular swelling and rash may also occur. While symptoms are generally not severe in children, the symptoms in teenagers and adults can be more severe and complications such as infertility or subfertility are relatively common, although still rare in absolute terms.,, The disease is generally self-limited, running its course before waning, with no specific treatment apart from controlling the symptoms with painkillers.


          
            
              	
            

          


          
            
              	Mumps

              Classification and external resources
            


            
              	ICD- 10

              	B 26.
            


            
              	ICD- 9

              	072
            


            
              	DiseasesDB

              	8449
            


            
              	MedlinePlus

              	001557
            


            
              	eMedicine

              	emerg/324
            

          


          



          


          Causes and risks


          The mumps are caused by a paramyxovirus, and are spread from person to person by saliva droplets or direct contact with articles that have been contaminated with infected saliva. The parotid glands (the salivary glands between the ear and the jaw) are usually involved. Unvaccinated children between the ages of 2 and 12 are most commonly infected, but the infection can occur in other age groups. Orchitis (swelling of the testes) occurs in 1020% of infected males, but sterility only rarely ensues; a viral meningitis occurs in about 5% of those infected. In older people, the central nervous system, the pancreas, the prostate, the breasts, and other organs may be involved.


          The incubation period is usually 18 to 21 days, but may range from as few as 12 to as many as 35 days. Mumps is generally a mild illness in children in developed countries. After adolescence, mumps tends to affect the ovary, causing oophoritis, and the testes, causing orchitis. The mature testis is particularly susceptible to damage from mumps which can lead to infertility. Adults infected with mumps are more likely to develop severe symptoms and complications.


          


          Symptoms
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              Comparison of a person before and after contracting the mumps
            

          


          The more common symptoms of mumps are:


          
            	Swelling of the parotid gland (or parotitis) in more than 50% of patients on one side (unilateral) or both sides (bilateral), and pain behind the lower jaw when chewing.


            	Fever


            	Headache


            	Sore throat


            	Orchitis, referring to painful inflammation of the testicle. Males past puberty who develop mumps have a 30 percent risk of orchitis.

          


          Other symptoms of mumps can include sore face and/or ears and occasionally in more serious cases, loss of voice.


          


          Prodrome


          Fever and headache can occur already as prodromal symptoms of mumps, together with malaise and anorexia.


          


          Signs and tests


          A physical examination confirms the presence of the swollen glands. Usually the disease is diagnosed on clinical grounds and no confirmatory laboratory testing is needed. If there is uncertainty about the diagnosis, a test of saliva, urine, or blood may be carried out; a newer diagnostic confirmation, using real-time nested polymerase chain reaction (PCR) technology, has also been developed . An estimated 20%-30% of cases are asymptomatic.


          


          Treatment


          There is no specific treatment for mumps. Symptoms may be relieved by the application of intermittent ice or heat to the affected neck area and by Acetaminophen/Paracetamol (Tylenol) for pain relief. Aspirin use is discouraged in young children because of studies showing an increased risk of Reye's syndrome. Warm salt water gargles, soft foods, and extra fluids may also help relieve symptoms.


          Patients are advised to avoid fruit juice or any acidic foods, since these stimulate the salivary glands, which can be painful.


          


          Research treatments


          
            	A research group published a 1996 report on a chemical extracted from Spirulina platensis, a species of blue-green algae, which inhibited Mumps virus in a viral plaque assay.

          


          
            	A University of Tokyo group reported in 1992 that research compound TJ13025 ((6'R)-6'-C-methylneplanocin A) had an antiviral effect on four Mumps virus strains cultured in Vero cells.(see 16526604, tables 1 and 2) Additional research improved the synthesis of a particular isomer, RMNPA, of TJ13025 from the racemic product.

          


          
            	A 2005 publication in a Russian journal reports that Myramistin has antiviral activity against Mumps virus in Vero cells culture.

          


          


          Prognosis


          Death is very unusual. The disease is self-limiting, and general outcome is good, even if other organs are involved. Sterility in men from involvement of the testes is very rare. After the illness, life-long immunity to mumps generally occurs.


          


          Complications


          Known complications of mumps include:


          
            	Infection of other organ systems


            	Sterility in men (this is quite rare, and mostly occurs in older men)


            	Mild forms of meningitis (rare, 40% of cases occur without parotid swelling)


            	Encephalitis (very rare, rarely fatal)


            	Profound (91 dB or more) but rare sensorineural hearing loss, uni- or bilateral

          


          


          Prevention


          The most common preventative measure against mumps is immunization with a mumps vaccine. The vaccine may be given separately or as part of the MMR immunization vaccine which also protects against measles and rubella. In the US, MMR is now being supplanted by MMRV, which adds protection against Chickenpox. The WHO recommends the use of mumps vaccines in all countries with well-functioning childhood vaccination programmes. In the United Kingdom it is routinely given to children at age 15 months. The American Academy of Pediatrics recommends the routine administration of MMR vaccine at ages 12-15 months and at 4-6 years. In some locations, the vaccine is given again between 4 to 6 years of age, or between 11 and 12 years of age if not previously given. Efficacy of the vaccine depends on the strain of the vaccine, but is usually around 80%., The Jeryl Lynn strain is most commonly used in developed countries, but has been shown to have reduced efficacy in epidemic situations. The Leningrad-Zagreb strain is commonly used in developing countries, but appears to have superior efficacy in epidemic situations.


          Some anti-vaccine activists protest against the administration of a vaccine against mumps, claiming that the attenuated vaccine strain is harmful, and/or that the wild disease is beneficial. Disagreeing, the WHO, the American Academy of Pediatrics, the Advisory Committee on Immunization Practices of the Centers for Disease Control and Prevention, the American Academy of Family Physicians, the British Medical Association and the Royal Pharmaceutical Society of Great Britain currently recommend routine vaccination of children against mumps. The British Medical Association and Royal Pharmaceutical Society of Great Britain had previously recommended against general mumps vaccination, changing that recommendation in 1987. In 1988 it became United Kingdom government policy to introduce mass child mumps vaccination programmes with the MMR vaccine, and MMR vaccine is now routinely administered in the UK.


          Before the introduction of the mumps vaccine, the mumps virus was the leading cause of viral meningoencephalitis in the United States. However, encephalitis occurs rarely (less than 2 per 100,000). In one of the largest studies in the literature, the most common symptoms of mumps meningoencephalitis were found to be fever (97%), vomiting (94%) and headache (88.8%). The mumps vaccine was introduced into the United States in December 1967: since its introduction there has been a steady decrease in the incidence of mumps and mumps virus infection. There were 151,209 cases of mumps reported in 1968; in 1998 there were only 666 cases reported.


          


          Current outbreaks


          


          Canada (April 2007)


          Dalhousie University, Halifax, Nova Scotia. Dalhousie University was struck with an outbreak of the mumps confirmed in many students with suspected cases in dozens of others. The main causes of the large outbreak include students being unaware of being infected, and other students who knowingly ignored quarantine restrictions. The outbreak began after St. Patrick's Day, and has spread beyond the university community, with confirmed cases reaching 350 cases of mumps since February, including about 24 new cases that have surfaced during the week ending June 9, 2007. The end of the university year in May meant that many students travelled to their homes across the country carrying the infection, leading to a large scale spread, the extent of which is still not clear, although the prevalence of the disease lay in people aged 17 to 24. Roughly 50 personnel of the Halifax-based navy ship HMCS Glace Bay were sent home as a precaution. Reported outbreaks have begun in New Brunswick (Approximately 100 cases), Prince Edward Island (2 cases), Ontario (3 cases confirmed, 5 suspected), West Coast of Newfoundland (2 cases), and Toronto (3 cases). On October 3rd 2007, a new case was reported at Nipissing University/ Canadore College, in North Bay, Ontario. On October 26th, four additional cases were reported in Alberta at the University of Lethbridge and Lethbridge College; By October 30th, this had expanded to 5 confirmed.. As of Nov. 16 there have been a total of 54 cases in Alberta. As of Nov. 29 there have been 57 confirmed cases in Calgary Alberta, six at the University of Calgary as well as outbreaks at SAIT Polytechnic and Mount Royal College. A vaccination program is currently being undertaken to re-immunize all students in post-secondary by the Calgary Health Region. Vaccinations are also occurring at universities in Edmonton. As of December 11, 2007 the Alberta government has suspended its inoculation program after several people suffered severe allergic reactions.


          


          United Kingdom (20042007)


          In the United Kingdom, between the years of 2004-2006, a mumps outbreak has involved more than 70,000 patients. The cause of the outbreak is low immunity in those too old to have received MMR, but young enough to have not developed natural immunity through exposure. A catch-up programme of immunisation of under twenty five year olds, particularly in university towns such as Exeter was implemented.


          
            	12 November 2004: The University of Bath Internal News reports that twenty three students have presented to the University of Bath Medical Centre with Mumps. A "Mumps Vaccination programme" is announced, to commence 15 November 2004.

          


          


          United States (2005-2006)


          Although there may not be a direct link with the mumps outbreak in Ireland, United States CDC Director Dr. Julie Gerberding has been quoted stating that the genotype from the U.S. outbreak, "in the early cases of this outbreak, was the same genotype of virus that was associated with the United Kingdom outbreak." Entrez Gene contains a placeholder database record for a new Mumps gene; the record is dated 23 Feb 2006.


          
            	31 January 2007: 6404 cases of mumps in 2006 compared to 314 in 2005. As of today, YTD 15 deaths in the United States were reported.

          


          


          Iowa (2005-2006)


          In early 2006, for reasons still not fully understood, the state of Iowa experienced a large surge in the number of reported mumps infections. According to the New York Times, college students accounted for about a quarter of the 245 cases , while about half of the cases are people aged seventeen to twenty five. Doctors are attributing the rise in mumps case frequency to low vaccination rates in Iowa's youth, coupled with the close quarters in dormitories, classrooms and cafeterias.


          
            
              	

              	When you expect five and you get 245, this is pretty serious... We're trying to get ahead of it and get it stopped... It could be that on some of these college campuses, they were not as well vaccinated as we'd like them to be, [but] our law does not allow us to identify entities associated with outbreaks.

              	
            

          


          According to Canadian media reports , there may be something novel about this mumps strain which indicates a standard MMR-series vaccination is not 95% effective, as was thought.


          
            	14 April 2006: Iowa has experienced more than 600 suspected cases since December. Other states reporting cases are California, Illinois, Kansas, Minnesota, Missouri, Nebraska, South Dakota, and Wisconsin. The Centers for Disease Control and Prevention agency has not yet released the name of the ninth Midwestern state, however there have been confirmed cases in Michigan . The mumps outbreak is the nation's largest in twenty years.

          


          
            	18 April 2006: 815 cases have been reported in Iowa alone, representing a caseload reporting increase of 200 in the last week.

          


          
            	25 April 2006: There are over 1,120 confirmed , probable and suspected cases of mumps. Over 1000 of the cases are confirmed.

          


          
            	2 May 2006: Iowa reports 1,487 cases.

          


          
            	11 May 2006: Iowa reports 1,184 confirmed, 253 probable, and 237 suspect cases, or 1674 total. PDF(84.2 KiB)

          


          


          Georgia (2006)


          
            	28 April 2006: A confirmed case of mumps is reported in a college student at the Georgia Institute of Technology campus in downtown Atlanta.

          


          


          Illinois (2006)


          There have been three confirmed cases of the mumps at Southern Illinois University-Carbondale, Two cases at Loyola University Chicago, and has spread to three other neighboring counties in the Southern Illinois area. There has also been one confirmed case at Knox College, in Galesburg (Western Illinois). Wheaton College has also been affected by 93 cases since early September (as of Jan 9).


          
            	9 May 2006: Illinois reports 279 total cases.

          


          
            	September 28, 2006: The Illinois Department of Public Health has reported 636 cases of mumps in Illinois between January 1, 2006 and September 28, 2006.

          


          


          Indiana (2006)


          
            	21 April 2006: A case is reported in a college student at Indiana University.

          


          


          Kansas (2006)


          
            	2 May 2006: With 340 mumps cases now reported in Kansas, state health officials have asked the U.S. Centers for Disease Control and Prevention to help.

          


          
            	10 May 2006: Kansas reports 546 cases. PDF(79.4 KiB)

          


          


          Kentucky (2006)


          
            	4 May 2006: Two cases diagnosed by Doctor Roach in Paducah,KY, a border town to Southern Illinois.

          


          


          Michigan (2006)


          
            	20 April 2006: A woman in Saginaw County was diagnosed with mumps, with another pending results . Cases in Oakland County and Delta County were previously confirmed, and results in neighboring Bay County came back negative.

          


          
            	04 May 2006: A case of the mumps is reported in Plymouth-Canton High School, Canton. The three high schools in Canton are requiring students to provide documentation of vaccination.

          


          


          Minnesota (2006)


          
            	May 2006: The Minnesota Department of Health has confirmed eleven mumps cases in Minnesota in 2006. Four of the eleven cases may be linked to Iowa. Please continue to check back for updates.

          


          


          Missouri (2006)


          
            	10 May 2006: Missouri reports twenty one confirmed, eighty eight probable, for a total of 109 cases

          


          


          Nebraska (2006)


          
            	10 May 2006: Nebraska reports sixty four confirmed, 193 probable, twenty two suspect, for a total of 279 cases in forty three counties. Officials say many people with mumps in Nebraska had connections to Iowa.

          


          


          North Carolina (2006)


          
            	4 May 2006: An 8-year-old in Mecklenburg County is diagnosed with the mumps, the first case in the county since 2002.

          


          


          Oregon (2006)


          
            	18 May 2006: three cases in Lane County are confirmed, including a potential of four more at the University of Oregon alone.


            	6 June 2006: twenty four confirmed and four presumptive cases in Lane County, two cases in Multnomah County, one each in Douglas, Hood River, and Linn Counties.

          


          


          South Dakota (2006)


          
            	12 May 2006: SD Department of Health reports thirty three confirmed cases, fifty three probable cases, and six suspect cases for a total of ninety two cases.

          


          


          Wisconsin (2006)


          
            	10 May 2006: 185 confirmed cases, at least one case in one out of three counties.

          


          


          Republic of Moldova (2007-2008)


          
            	24 January 2008: more than 2000 confirmed cases. Most affected are the regions of Chişinău, Orhei, Străşeni, Nisporeni, Ialoveni, Cahul, Comrat, Ungheni, Teleneşti, Hnceşti, Anenii Noi, Rezina, Floreşti.
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              	Administration
            


            
              	Country

              	Germany
            


            
              	State

              	Bavaria
            


            
              	Admin. region

              	Upper Bavaria
            


            
              	District

              	Urban district
            


            
              	City subdivisions

              	25 boroughs
            


            
              	Lord Mayor

              	Christian Ude( SPD)
            


            
              	Governing parties

              	SPD / Greens /Rosa Liste Mnchen
            


            
              	Basic statistics
            


            
              	Area

              	310.43km (119.9sqmi)
            


            
              	Elevation

              	519m (1703ft)
            


            
              	Population

              	1,494,608 (31/12/2006)
            


            
              	- Density

              	4,815 /km(12,470/sqmi)
            


            
              	- Urban

              	~2,600,000
            


            
              	- Metro

              	~6,000,000
            


            
              	Founded

              	1158
            


            
              	Other information
            


            
              	Time zone

              	CET/ CEST ( UTC+1/ +2)
            


            
              	Licence plate

              	M
            


            
              	Postal codes

              	8033181929
            


            
              	Area code

              	089
            


            
              	Website

              	
                www.muenchen.de

                Coordinates:

              
            

          


          Munich (German: Mnchen, pronounced [ˈmʏnən] listen; Austro-Bavarian: Minga) is the capital city of Bavaria, Germany. Munich is located on the River Isar north of the Bavarian Alps. Munich is the third largest city in Germany. Ahead of it are Berlin and Hamburg. There are approximately 1.35 million inhabitants within Munich.


          The city's motto is "Mnchen Mag Dich" ("Munich Likes You"). Its native name, Mnchen, is derived from the Old German word for Mnche, which means "Monks" in English. This is the reason for the monk on the city's coat-of-arms. Black and gold - the colours of the Holy Roman Empire - have been the city's official colours since the time of Ludwig the Bavarian.


          Munich is not the only location within Bavaria known as "Mnchen", three locations exist. The one which is known as "Munich", another which is northeast of the city of Nuremberg, and also a town north of the city of Passau.


          


          Geography


          Munich lies on the elevated plains of Upper Bavaria, about 50 km north of the northern edge of the Alps, at an altitude of about 520 m. The local rivers are the Isar and the Wrm. Munich is situated in the Northern Alpine Foreland. The northern part of this sandy plateau includes a highly fertile flint area which is no longer affected by the folding processes found in the Alps, while the southern part is covered by morainic hills. In between there are fields of fluvio-glacial out-wash, like around Munich. Wherever these deposits get thinner, the ground water can permeate the gravel surface and flood the area, leading to marshes as in the north of Munich.


          


          Climate


          Munich has a continental climate, strongly modified by the proximity of the Alps. The city's altitude and proximity to the northern edge of the Alps mean that precipitation is rather high. Rain storms often come violently and unexpectedly. The range of temperature between day and night or summer and winter can be extreme. A warm downwind from the Alps (a fhn wind) can change the temperatures completely within a few hours, even in the winter.


          Winters last from December to March. Munich experiences rather cold winters, but heavy rainfall is rarely seen in the winter. The coldest month is January with an average temperature of 2C (30F). Snow cover is seen for at least a couple of weeks during winter. Summers in Munich city are fairly warm with average temperature of 19C (70F) in the hottest month of July. The summers last from May until September.


          



          
            
              	Weather averages for Munich
            


            
              	Month

              	Jan

              	Feb

              	Mar

              	Apr

              	May

              	Jun

              	Jul

              	Aug

              	Sep

              	Oct

              	Nov

              	Dec

              	Year
            


            
              	Average high C (F)

              	2 (36)

              	3 (38)

              	8 (48)

              	11 (53)

              	17 (63)

              	20 (68)

              	22 (72)

              	22 (73)

              	18 (66)

              	12 (55)

              	6 (44)

              	3 (38)

              	12 (55)
            


            
              	Average low C (F)

              	-4 (24)

              	-3 (25)

              	0 (32)

              	2 (36)

              	6 (44)

              	10 (50)

              	12 (54)

              	12 (54)

              	8 (48)

              	4 (40)

              	0 (32)

              	-2 (27)

              	3 (39)
            


            
              	Precipitation cm (inches)

              	4 (1.9)

              	4 (1.7)

              	5 (2.1)

              	7 (2.8)

              	10 (4.0)

              	12 (4.9)

              	12 (5.0)

              	11 (4.4)

              	8 (3.3)

              	6 (2.4)

              	5 (2.1)

              	5 (2.0)

              	92 (36.5)
            


            
              	Source: Weatherbase Feb 2007
            

          


          


          Demographics
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              Munich: St. Lukas and River Isar.
            

          


          In July 2007, Munich had 1.34 million inhabitants, 300,129 of whom did not hold German citizenship. The city has strong Turkish and Balkan communities. The largest groups of foreign nationals were Turks (43,309), Albanians (30,385), Croats (24,866), Serbs (24,439), Greeks (22,486), Austrians (21,411), and Italians (20,847). 37% of foreign nationals come from the European Union.


          With only 24,000 inhabitants in 1700, the population has doubled roughly every 30 years. For example, it had 100,000 people in 1852 and then 250,000 people in 1883; by 1901, the figure had doubled again to 500,000. Since then, Munich has become Germany's third largest city. In 1933, 840,901 inhabitants were counted and in 1957, Munich's population passed the 1 million mark.


          39.5% of inhabitants are Roman Catholic and 14.2% Protestant (as of December 31 2005).


          


          History
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              Munich city coat of arms.
            

          


          


          Origin and Middle Ages


          The year 1158 is assumed to be the foundation date, which is only the earliest date the city is mentioned in a document. The document was signed in Augsburg .By that time the Guelph Henry the Lion, Duke of Saxony and Bavaria, had built a bridge over the river Isar next to a settlement of Benedictine monks - this was on the Salt Route and a toll bridge.


          Almost two decades later in 1175 Munich was officially granted city status and received fortification. In 1180, with the trial of Henry the Lion, Otto I Wittelsbach became Duke of Bavaria and Munich was handed over to the Bishop of Freising. Otto's heirs, the Wittlesbach dynasty would rule Bavaria until 1918. In 1240 Munich itself was transferred to Otto II Wittelsbach and in 1255, when the Duchy of Bavaria was split in two, Munich became the ducal residence of Upper Bavaria.


          Duke Louis IV was elected German king in 1314 and crowned as Holy Roman Emperor in 1328. He strengthened the city's position by granting it the salt monopoly, thus assuring it of additional income. In the late 15th century Munich underwent a revival of gothic arts - the Old Town Hall was enlarged, and a new cathedral - the Frauenkirche - constructed within only twenty years, starting in 1468.


          


          Capital of reunited Bavaria
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              Marienplatz, Munich about 1650.
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              Banners with the colours of Bavaria (right) and Munich (left) with the Frauenkirche in the background.
            

          


          When Bavaria was reunited in 1506 Munich became capital of the whole of Bavaria. The arts and politics became increasingly influenced by the court (see Orlando di Lasso, Heinrich Schuetz and later Mozart and Richard Wagner). During the 16th century Munich was a centre of the German counter reformation, and also of renaissance arts. Duke Wilhelm V commissioned the Jesuit Michaelskirche, which became a centre for the counter-reformation, and also built the Hofbruhaus for brewing brown beer in 1589. The Catholic League was founded in Munich in 1609. In 1623 during the Thirty Years' War Munich became electoral residence when Maximilian I, Duke of Bavaria was invested with the electoral dignity but in 1632 the city was occupied by Gustav II Adolph of Sweden. When the bubonic plague broke out in 1634 and 1635 about one third of the population died. Under the regency of the Bavarian electors Munich was an important centre of baroque life but also had to suffer under Habsburg occupations in 1704 and 1742.


          Munich was the capital of the Kingdom of Bavaria until its collapse in 1918. Berlin became the capital of the German Empire in 1871 until 1918. Berlin remained the capital of the Weimar Republic and the Third Reich. Bonn was the capital of the Federal Republic of Germany until German reunification 1990 when Berlin once again became the capital. Munich is the capital city of the Free State of Bavaria.


          


          World War I to World War II


          Following the outbreak of World War I in 1914, life in Munich became very difficult, as the Allied blockade of Germany led to food and fuel shortages. During French air raids in 1916 three bombs fell on Munich. After World War I, the city was at the centre of much political unrest. In November 1918 on the eve of revolution, Ludwig III and his family fled the city. After the murder of the first republican premier of Bavaria Kurt Eisner in February 1919 by Anton Graf von Arco-Valley, the Bavarian Soviet Republic was proclaimed. When Communists had taken power, Lenin, who had lived in Munich some years before, sent a congratulatory telegram, but the Soviet Republic was put down on 3 May 1919 by the Freikorps. While the republican government had been restored, Munich subsequently became a hotbed of right-wing politics, among which Adolf Hitler and the National Socialism rose to prominence.


          
            [image: Bombing damage to the Altstadt. Note the roofless and pockmarked Altes Rathaus looking up the Tal. The roofless Heilig-Geist-Kirche is on the right of the photo. Its spire, without the copper top, is behind the church. The Talbruck gate tower is missing completely.]

            
              Bombing damage to the Altstadt. Note the roofless and pockmarked Altes Rathaus looking up the Tal. The roofless Heilig-Geist-Kirche is on the right of the photo. Its spire, without the copper top, is behind the church. The Talbruck gate tower is missing completely.
            

          


          In 1923 Hitler and his supporters, who at that time were concentrated in Munich, staged the Beer Hall Putsch, an attempt to overthrow the Weimar Republic and seize power. The revolt failed, resulting in Hitler's arrest and the temporary crippling of the Nazi Party, which was virtually unknown outside Munich.


          The city would once again become a Nazi stronghold when the National Socialists took power in Germany in 1933. The National Socialist Workers Party created the first concentration camp at Dachau, 10 miles (16 km) north-west of the city. Because of its importance to the rise of National Socialism, Munich was referred to as the Hauptstadt der Bewegung ("Capital of the Movement"). The NSDAP headquarters were in Munich and many Fhrerbauten ("Fhrer-buildings") were built around the Knigsplatz, some of which have survived to this day.


          The city is known as the site of the culmination of the policy of appeasement employed by Britain and France leading up to World War II. It was in Munich that British Prime Minister Neville Chamberlain assented to the annexation of Czechoslovakia's Sudetenland region into Greater Germany in the hopes of sating the desires of Hitler's Third Reich.


          Munich was the base of the White Rose, a group of students that formed a resistance movement from June 1942 to February 1943. The core members were arrested and executed following a distribution of leaflets in Munich University by Hans and Sophie Scholl.


          The city was very heavily damaged by allied bombing during World War II - the city was hit by 71 air raids over a period of six years.


          


          Postwar Munich


          After American occupation in 1945, Munich was completely rebuilt following a meticulous and - by comparison to other war-ravaged West German cities - rather conservative plan which preserved its pre-war street grid. In 1957 Munich's population passed the 1 million mark.


          Munich was the site of the 1972 Summer Olympics, during which Israeli athletes were assassinated by Palestinian in the Munich massacre, when gunmen from the Palestinian " Black September" group took hostage members of the Israeli Olympic team.
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          The majority of residents of Munich enjoy a high quality of life. Mercer HR Consulting consistently rates the city among the top 10 cities with highest quality of life worldwide - a 2007 survey ranked Munich as 8th. The same company also ranks Munich as the world's 39th most expensive city to live in and the most expensive major city in Germany. Munich enjoys a thriving economy, driven by the information technology, biotechnology, and publishing sectors. Environmental pollution is comparatively low, although as of 2006 the city council is concerned about levels of particulate matter (PM), especially along the city's major thoroughfares. Since the enactment of EU legislation concerning the concentration of particulate in the air, environmental groups such as Greenpeace have staged large protest rallies to urge the city council and the State government to take a harder stance on pollution.


          Today, the crime rate is very low compared to other large German cities, such as Hamburg or Berlin. This high quality of life and safety has caused the city to be nicknamed "Millionendorf", a mildly derogatory expression which means "village of a million people".


          


          Politics
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          Munich's current mayor is Christian Ude of the Social Democratic Party of Germany. Munich has a nearly unbroken history of SPD governments since World War II, which is remarkable because the rest of Bavaria is a conservative stronghold, with the Christian Social Union winning absolute majorities among the Bavarian electorate in many elections at the communal, state, and federal levels.


          As capital of the Free State of Bavaria, Munich is an important political centre in Germany and the seat of the Bavarian State Parliament, the Staatskanzlei (the State Chancellery) and of all state departments.


          Several national and international authorities are located in Munich, including the German Tax Court and the European Patent Office.


          


          Subdivisions


          Since the administrative reform in 1992, Munich is divided into 25 boroughs or Stadtbezirke.


          


          Architecture
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          The inner city


          At the centre of the city is the Marienplatz - a large open square named after the Mariensule, a Marian column in its centre - with the Old and the New Town Hall. Its tower contains the Rathaus-Glockenspiel. Three gates of the demolished medieval fortification have survived to this day - the Isartor in the east, the Sendlinger Tor in the south and the Karlstor in the west of the inner city. The Karlstor (destroyed during the Second World War and rebuilt afterwards) leads up to the Stachus, a grand square dominated by the Justizpalast (Palace of Justice) and a fountain.


          
            [image: The Theatinerkirche]

            
              The Theatinerkirche
            

          


          The Peterskirche close to Marienplatz is the oldest church of the inner city. It was first built during the Romanesque period, and was the focus of the early monastic settlement in Munich before the city's official foundation in 1158. Nearby St. Peter the Gothic hall-church Heiliggeistkirche (The Church of the Holy Spirit) was converted to baroque style from 1724 onwards and looks down upon the Viktualienmarkt, the most popular market of Munich.


          The Frauenkirche is the most famous building in the city centre and serves as cathedral for the Archdiocese of Munich and Freising. The nearby Michaelskirche is the largest renaissance church north of the Alps, while the Theatinerkirche is a basilica in Italianate high baroque which had a major influence on Southern German baroque architecture. Its dome dominates the Odeonsplatz. Other baroque churches in the inner city which are worth a detour are the Brgersaalkirche, the Dreifaltigkeitskirche, the St. Anna Damenstiftskirche and St. Anna im Lehel, the first rococo church in Bavaria. The Asamkirche was endowed and built by the Brothers Asam, pioneering artists of the rococo period.


          The large Residenz palace complex (begun in 1385) on the edge of Munich's Old Town ranks among Europe's most significant museums of interior decoration. Having undergone several extensions, it contains also the treasury and the splendid rococo Cuvillis Theatre. Next door to the Residenz the neo-classical opera, the National Theatre was erected.


          


          The royal avenues and squares
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          Four grand royal avenues of the 19th century with magnificent official buildings connect Munich's inner city with the suburbs:


          The neoclassical Briennerstrae, starting at Odeonsplatz on the northern fringe of the Old Town close to the Residenz, runs from east to west and opens into the impressive Knigsplatz, designed with the " Doric" Propylen, the " Ionic" Glyptothek and the " Corinthian" State Museum of Classical Art, on its back side St. Boniface's Abbey was erected. The area around Knigsplatz is home to the Kunstareal, Munich's gallery and museum quarter (as described below).


          Ludwigstrae also begins at Odeonsplatz and runs from south to north, skirting the Ludwig-Maximilians-Universitt, the St. Louis church, the Bavarian State Library and numerous state ministries and palaces. The southern part of the avenue was constructed in Italian renaissance style while the north is strongly influenced by Italian Romanesque architecture.
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          The neo-Gothic Maximilianstrae starts at Max-Joseph-Platz, where the Residenz and the National Theatre are situated, and runs from west to east. The avenue is framed by neo-Gothic buildings which house, among others, the Schauspielhaus and the building of the district government of Upper Bavaria and the Museum of Ethnology. After crossing the river Isar, the avenue circles the Maximilianeum, home of the state parliament. The western portion of Maximilianstrasse is known for its designer shops, luxury boutiques, jewellery stores, and one of Munich's foremost five-star hotels, the Hotel Vier Jahreszeiten.


          Prinzregentenstrae runs parallel to Maximilianstrae and begins at Prinz-Carl-Palais. Many museums can be found along the avenue, such as the Haus der Kunst, the Bavarian National Museum and the Schackgalerie. The avenue crosses the Isar and circles the Friedensengel monument passing the Villa Stuck and Hitler's old apartment. The Prinzregententheater is at Prinzregentenplatz further to the east.


          


          Other boroughs
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          Two large baroque palaces in Nymphenburg and Oberschleiheim are reminders of Bavaria's royal past. Schloss Nymphenburg ( Nymphenburg Palace), some 6 km north west of the city centre, is surrounded by an impressive park and is considered to be one of Europe's most beautiful royal residences. 2 km north west of Nymphenburg Palace is Schloss Blutenburg ( Blutenburg Castle), an old ducal country seat with a late-Gothic palace church. Schloss Frstenried ( Frstenried Palace), a baroque palace of similar structure to Nymphenburg but of much smaller size, was erected around the same time in the south west of Munich. The second large baroque residence is Schloss Schleiheim ( Schleissheim Palace), located in the suburb of Oberschleissheim, a palace complex encompassing three separate residences: Altes Schloss Schleiheim (the old palace), Neues Schloss Schleiheim (the new palace) and Schloss Lustheim (Lustheim Palace). Most parts of the palace complex serve as museums and art galleries. Deutsches Museum's Flugwerft Schleiheim flight exhibition centre is located nearby, on the Schleiheim Special Landing Field.


          St Michael in Berg am Laim might be the most remarkable church out of the inner city. Most of the boroughs have parish churches which originate from the Middle Ages like the most famous church of pilgrimage in Munich St Mary in Ramersdorf. The oldest church within the city borders is Heilig Kreuz in Frttmaning next to the Allianz-Arena, known for its Romanesque fresco.
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          Especially in its suburbs Munich, features a wide and diverse array of modern architecture, although strict culturally sensitive height limitations for buildings have limited the construction of skyscrapers to avoid a loss of views to the distant Bavarian Alps. Most high-rise buildings are clustered at the northern edge of Munich in the skyline, like the Hypo-Haus, the Arabella High-Rise Building, the Highlight Towers, Uptown Munich, Mnchner Tor and the BMW Headquarters next to the Olympic Park. Several other high-rise buildings are located near the city centre and on the Siemens campus in southern Munich. A landmark of modern Munich is also the architecture of the sport stadiums (as described below).
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          In Giesing is the former McGraw Kaserne, a former U.S. army base, near Stadelheim Prison.


          


          The parks


          Munich is a green city with numerous parks. The Englischer Garten, close to the city centre and covering an area of 3.7 km (larger than Central Park in New York), is one of the world's largest urban public parks, and contains a nudist area, jogging tracks and bridle-paths. It was devised and laid out by Benjamin Thompson, Count of Rumford, an American, for both pleasure and as work area for the city's vagrants and homeless. Nowadays it is entirely a park with a Biergarten at the Chinese Pagoda.


          Other large green spaces are the modern Olympiapark and Westpark as well as the parks of Nymphenburg Palace (with the Botanical Garden to the north), and Schleissheim Palace. The city's oldest park is the Hofgarten, near the Residenz, and dating back to the 16th century. Most known for the largest beergarden in the town is the former royal Hirschgarten, founded in 1780 for deer which still live there.


          The city's zoo is the Tierpark Hellabrunn near the Flaucher Island in the Isar in the south of the city. Another notable park is Ostpark, located in Perlach-Ramersdorf area which houses the swimming area, Michaelibad, one of the largest in Munich.


          


          Sport
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          Munich is home to several professional football teams, including 1860 Munich and Germany's most popular and successful club, FC Bayern Munich. The Munich area currently has two teams in the Bundesliga system, which comprises the two top divisions of German football. The city's hockey club is EHC Munich.


          Munich has also hosted the 1972 Summer Olympics and was one of the host cities for the 2006 Football World Cup which was not held in Munich's Olympic Stadium but in a new football specific stadium, the Allianz Arena.


          


          Culture


          


          Museums
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          The Deutsches Museum or German Museum, located on an island in the River Isar, is one of the oldest and largest science museums in the world. Three redundant exhibition buildings which are under a protection order were converted to house the Verkehrsmuseum, which houses the land transport collections of the Deutsches Museum. Deutsches Museum's Flugwerft Schleiheim flight exhibition centre is located nearby, on the Schleiheim Special Landing Field. Several non-centralised museums (many of those are public collections at Ludwig-Maximilians-Universitt) show the expanded state collections of palaeontology, geology, mineralogy, zoology, botany and anthropology.
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          The city has several important art galleries, most of which can be found in the Kunstareal, including the Alte Pinakothek, the Neue Pinakothek, and the Pinakothek der Moderne. Alte Pinakothek's rather monolithic structure contains a treasure trove of the works of European masters between the 14th and 18th centuries. The collection reflects the eclectic tastes of the Wittelsbachs over four centuries, and is sorted by schools over two sprawling floors. Major displays include Albrecht Drer's Christ-like Self-Portrait, his Four Apostles, Raphael's paintings The Canigiani Holy Family and Madonna Tempi as well as Peter Paul Rubens two-storey-high Judgment Day. The gallery houses one of the world's most comprehensive Rubens collections. Before World War I, the Blaue Reiter group of artists worked in Munich. Many of their works can now be seen at the Lenbachhaus. An important collection of Greek and Roman art is held in the Glyptothek and the Staatliche Antikensammlung (State Antiquities Collection). King Ludwig I managed to acquire such famous pieces as the Medusa Rondanini, the Barberini Faun and the figures from the Temple of Aphaea on Aegina for the Glyptothek. The Kunstareal will be further augmented by the completion of the Egyptian Museum.


          The famous gothic Morris dancers of Erasmus Grasser are exhibited in the Munich City Museum in the old gothic arsenal building in the inner city.


          Another area for the arts next to the Kunstareal is the Lehel quarter between the old town and the river Isar: The State Museum of Ethnology in Maximilianstrasse is the second largest collection in Germany of artifacts and objects from outside Europe, while the Bavarian National Museum and the adjoining Bavarian State Archaeological Collection in Prinzregentenstrasse rank among Europe's major art and cultural history museums. The nearby Schackgalerie is an important gallery of German 19th century paintings.


          The former Dachau concentration camp is 16 kilometres outside the city.


          


          Arts and literature


          Munich is a major European cultural centre and the domain of many prominent composers including Orlando di Lasso, W.A. Mozart, Carl Maria von Weber, Richard Wagner, Gustav Mahler, Richard Strauss, Max Reger and Carl Orff. With the Biennale, founded by Hans Werner Henze the city still contributes to modern music theatre.
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          The Nationaltheater where several of Richard Wagner's operas had their premieres under the patronage of Ludwig II of Bavaria is the home of the Bavarian State Opera and the Bavarian State Orchestra. Next door the modern Residenz Theatre was erected in the building that had housed the Cuvillis Theatre before World War II. Many operas were staged there, including the premiere of Mozart's "Idomeneo" in 1781. The Grtnerplatz Theatre is a ballet and musical state theatre while another opera house the Prinzregententheater has become the home of the Bavarian Theatre Academy. The modern Gasteig centre houses the Munich Philharmonic Orchestra. The third orchestra in Munich with international importance is the Bavarian Radio Symphony Orchestra. Its primary concert venue is the Herkulesaal in the former city royal residence, the Residenz. A stage for shows, big events and musicals is the Deutsche Theatre.


          Next to the Bavarian Staatsschauspiel in the Residenz Theatre (Residenztheater), the Munich Kammerspiele in the Schauspielhaus is one of the most important German language theatres in the world. Since Gotthold Ephraim Lessing's premieres in 1775 many important writers have staged their plays in Munich such as Christian Friedrich Hebbel, Henrik Ibsen and Hugo von Hofmannsthal.


          Prominent literary figures worked in Munich especially during the final centuries of the Kingdom of Bavaria such as Paul Heyse, Max Halbe, Rainer Maria Rilke and Frank Wedekind. The period immediately before World War I saw particular economic and cultural prominence for the city. Munich, and especially its suburb of Schwabing, became the domicile of many artists and writers. Thomas Mann who also lived there wrote in his novella Gladius Dei about this period "Munich shone". Munich remained a centre of cultural life also during the Weimar period, as figures such as Lion Feuchtwanger, Bertolt Brecht and Oskar Maria Graf were active. In 1919 the Bavaria Film Studios were founded.


          Munich had already become an important place for painters like Carl Rottmann, Lovis Corinth, Wilhelm von Kaulbach, Carl Spitzweg, Franz von Lenbach, Franz von Stuck and Wilhelm Leibl when Der Blaue Reiter (The Blue Rider), a group of expressionist artists, was established in Munich in 1911. The city was home to the Blue Rider's painters Paul Klee, Wassily Kandinsky, Alexej von Jawlensky, Gabriele Mnter, Franz Marc, August Macke and Alfred Kubin.


          


          Hofbruhaus and Oktoberfest


          Main article: Oktoberfest
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          The Hofbruhaus am Platzl, arguably the most famous beer hall worldwide, is located in the city centre. It also operates the second largest tent at the Oktoberfest, one of Munich's most famous attractions. For two weeks, the Oktoberfest, attracts millions of people visiting its beer tents ("Bierzelte") and fairground attractions. The Oktoberfest was first held on 12 October 1810 in honour of the marriage of crown prince Ludwig to Princess Therese von Sachsen-Hildburghausen. The festivities were closed with a horse race and in the following years the horse races were continued and later developed into what is now known as the Oktoberfest. Despite its name, most of Oktoberfest occurs in September. It always finishes on the first Sunday in October unless the German national holiday on 3 October ("Tag der deutschen Einheit" - Day of German Unity) is a Monday or Tuesday - then the Oktoberfest remains open for these days.


          


          Culinary specialities
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          The Weiwrste ('white sausages') are a Munich speciality. Traditionally eaten only before 12:00, (a tradition dating to a time before refrigerators,) these morsels are often served with sweet mustard and freshly baked pretzels. Leberks, Bavarian baked sausage loaf often served with potato salad, are another delicacy of the region.


          The most famous soup might be the Leberkndel Soup. Leberkndel is a bread dumpling seasoned with liver and onions.


          Schweinebraten (pot roasted pork) with Kndel (dumplings made from potatoes and/or white bread) and Kraut (cabbage) or a Schweinshaxe (pork knuckle) are served as lunch or dinner. Beuscherl, a plate of lung, heart and spleen is also served with dumplings.


          Popular as dessert is the Apfelstrudel apple strudel with vanilla sauce, the Millirahmstrudel a cream cheese strudel, Dampfnudeln (yeast dumplings served with custard) or Auszogene, a fried pastry shaped like a large donut but without a hole. Not forgetting the famous Prinzregententorte created in honour of the prince regent Luitpold.


          Some specialities are typical cold dishes served in beergardens: Obatzda is a Bavarian cheese delicacy, a savoury blend of smashed mellow camembert prepared with cream cheese, cut onions and spicy paprika (and sometimes some butter). It's often served in the beergardens as well as Radi (radish), white radish cut in thin slices and salted, and Mnchner Wurstsalat, Munich's famous sausage salad with thinly sliced Knackwurst marinated in vinegar and oil with onions on a bed of lettuce. Popular grilled meals include Steckerlfisch is a local fish, such as trout or whitefish, speared on a wooden stick, grilled and smoked on charcoal - the typical feature is the crispy skin. Another classic is A hoibs Hendl (half a grilled chicken). A Ma (die Ma) is a litre of beer, a Radler consists of half beer and half lemonade.


          


          Local beers brewed in Munich


          Munich is famous for its breweries and the Weibier (or Weizenbier, wheat beer) is a speciality from Bavaria. Helles with its translucent gold colour is the most popular Munich beer today, although its not very old (only introduced in 1895). Helles and Pils have almost ousted the Munich Dark Beer ( Dunkles), which gets its dark colour from burnt malt, the most popular beer in Munich within the 19th century. Starkbier is the strongest Munich beer, containing 69 percent alcohol. It is dark amber and has a heavy malty taste. It is available and popular during the Lenten Starkbierzeit (strong beer season), which begins on or before St. Josephs Day (March 19th). There are around 20 major beer gardens, with four of the most famous and popular being located in the Englischer Garten and the largest one in the Hirschgarten.


          
            	Augustiner Bru


            	Hacker-Pschorr


            	Hofbru


            	Lwenbru


            	Paulaner


            	Spaten-Franziskaner-Bru

          


          


          Markets


          The Viktualienmarkt is Munich's most popular market for fresh food and delicatessen. A very old feature of Munich's Fasching (carnival) is the dance of the Marktfrauen (market women) of the Viktualienmarkt in comical costumes.


          The Auer Dult is held three times a year on the square around Mariahilf church and is one of Munich's oldest markets, well known for its jumble sale and antiques.


          Three weeks before Christmas the Christkindlmarkt opens at Marienplatz and other squares in the city, selling Christmas goods.


          


          Nightlife in Munich


          Nightlife in Munich is thriving with over 6,000 licensed establishments in the city, especially in Schwabing, which is still the main quarter for students and artists. Some notable establishments are: the touristy Hofbruhaus, one of the oldest breweries in Munich, located in the city centre near Tal; Kultfabrik and Optimolwerke, former industrial areas converted to host many different discos and pubs; Munich's gay quarter is in Isarvorstadt, surrounding the Staatstheater am Grtnerplatz, also known as the Glockenbachviertel.


          


          Colleges and Universities


          Munich is a leading location for science and research with a long list of Nobel Prize laureates from Wilhelm Conrad Rntgen in 1901 to Theodor Hnsch in 2005. Munich has become a spiritual centre already since the times of Emperor Louis IV when philosophers like Michael of Cesena, Marsilius of Padua and William of Ockham were protected at the emperor's court. Both the universities of the Bavarian metropolis, the Ludwig Maximilian University (LMU) and the Technical University (TU or TUM), were found to be worthy of the title of elite university by the selection committee, which consisted of academics and members of the Ministries of Education and Research of the Federation and the German states (Lnder). Only Munich's two universities and the Technical University of Karlsruhe have been awarded already in 2006 the title of elite university of Germany and millions of euro in funding.
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            	University of Munich (LMU), founded in 1472 in Ingolstadt, moved to Munich in 1826


            	Technical University of Munich (TUM), founded in 1868


            	Munich Business School (MBS), founded in 1991


            	Munich University of Applied Sciences (HM), founded in 1971


            	Munich Intellectual Property Law Centre (MIPLC)


            	University of the German Federal Armed Forces, Munich, founded in 1972


            	Pionierschule und Fachschule des Heeres fr Bautechnik


            	Hochschule fr Musik und Theatre Mnchen, founded in 1830


            	Akademie der Bildenden Knste Mnchen, founded in 1808


            	University of Television and Film Munich, (Hochschule fr Fernsehen und Film)founded in 1966


            	Hochschule fr Philosophie Mnchen, founded in 1925 in Pullach, moved to Munich in 1971


            	Hochschule fr Politik Mnchen


            	Katholische Stiftungsfachhochschule Mnchen, founded in 1971


            	International Max Planck Research School for Molecular and Cellular Life Sciences ,


            	European School of Management and Technology (esmt)


            	Deutsche Journalistenschule, founded in 1959

          


          


          Scientific research institutions


          


          Max Planck Society


          The Max Planck Society, an independent German non-profit research organization, has its administrative headquarters in Munich. The following institutes are located in the Munich metropolitan area:


          
            	Max Planck Institute for Astrophysics, Garching


            	Max Planck Institute of Biochemistry, Martinsried


            	Max Planck Institute for Extraterrestrial Physics, Garching


            	Max Planck Institute for Foreign and International Social Law, Mnchen


            	Max Planck Institute for Intellectual Property, Competition and Tax Law, Mnchen


            	Max Planck Institute of Neurobiology, Martinsried


            	Max Planck Institute for Ornithology, Andechs- Erling (Biological Rhythms and Behaviour), Radolfzell, Seewiesen (Reproductive Biology and Behaviour)


            	Max Planck Institute for Physics ( Werner Heisenberg Institute), Mnchen


            	Max Planck Institute for Plasma Physics, Garching and Greifswald


            	Max Planck Institute for Psychiatry, Mnchen


            	Max Planck Institute for Psychological Research, Mnchen


            	Max Planck Institute for Quantum Optics, Garching

          


          


          Other research institutes


          
            	Fraunhofer Institute

          


          


          Economy
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          Munich has the strongest economy of any German city, as well as the lowest unemployment rate (5.6%) of any German city with more than a million people (the other ones being Berlin and Hamburg). The city is also the economic centre of southern Germany. The initiative Neue Soziale Marktwirtschaft (INSM) (New Social Market Economy) and the  WirtschaftsWoche (Business Weekly) magazine have awarded Munich the top score in their comparative survey for the third time in June 2006. Munich topped the ranking of the magazine Capital in February 2005 for the economic prospects between 2002 and 2011 in sixty German cities. Munich is considered a global city and holds the headquarters of Siemens AG (electronics), BMW (car), MAN AG (truck manufacturer, engineering), Linde (gases), Allianz (insurance) and Munich Re ( re-insurance). Among German cities with more than 500,000 inhabitants purchasing power is highest in Munich (26,648 Euros per inhabitant) as of 2007. In 2006, Munich blue-collar workers enjoyed an average hourly wage of 18.62 Euros (ca. $ 23).


          Munich is also a centre for biotechnology, software and other service industries. Munich is also the home of the headquarters of many other large companies like the aircraft engine manufacturer MTU Aero Engines, the space and defence contractor EADS (headquartered in the suburban town of Ottobrunn), the injection molding machine manufacturer Krauss-Maffei, the camera and lighting manufacturer Arri, the semiconductor firm Infineon Technologies (headquartered in the suburban town of Neubiberg), the DRAM company Qimonda, as well as the German or European headquarters of many foreign companies like Precision Plus, McDonalds and Microsoft.


          Munich has significance as a financial centre (secondary to Frankfurt), being home of HypoVereinsbank and the Bayerische Landesbank. It outranks Frankfurt though as home of insurance companies like Allianz and Munich Re.


          Munich is the largest publishing city in Europe and home to the Sddeutsche Zeitung, one of Germany's largest daily newspapers. Munich is also home to Germany's largest public broadcasting network, ARD, and its largest commercial network, Pro7-Sat1 Media AG, and is also host to the Burda publishing group.


          The Bavaria Film Studios are located in the suburb of Grnwald. They are one of Europe's biggest and most famous film production studios.


          Lufthansa has opened a second hub at Munich's Franz Josef Strauss International Airport, the second-largest airport in Germany, after Frankfurt International Airport.


          



          


          Transportation
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          Munich International Airport


          Franz Josef Strauss International Airport ( IATA: MUC, ICAO: EDDM) is Germany's second largest airport, after Frankfurt, with about 34 million passengers a year, and lies some 30km (19mi) north east of the city centre. The airport can be reached by suburban train lines S8 from the east and S1 from the west part of the city. From the Hauptbahnhof (main railway station), the journey takes 4045 minutes. A magnetic levitation train (called Transrapid) which was to have run at speeds of up to 400km/h (249mph) from the central station to the airport in a travel time of 10 minutes had been approved, but was cancelled in March 2008 because of cost escalation. Supporters of the transrapid project founded the organization Bayern pro Rapid in 2007.


          The airport began operations in 1992, replacing the former main airport, the Munich-Riem airport (active 19391992).


          The Bavarian state government has announced plans to expand the Oberpfaffenhofen Air Station, located west of Munich, for commercial use. These plans are opposed by many residents in the Oberpfaffenhofen area.


          


          Public transportation


          For its population, Munich has one of the most comprehensive systems in the world, incorporating the Munich U-Bahn (underground railway), the Munich S-Bahn (suburban trains), trams and buses. The system is supervised by the Munich Transport and Tariff Association (Mnchner Verkehrs- und Tarifverbund GmbH).


          The main railway station is Munich Hauptbahnhof, in the city centre, and there are two smaller main line stations at Pasing, in the west of the city, and Munich Ostbahnhof in the east. All three are connected to the public transport system and serve as transportation hubs.


          ICE highspeed trains stop at Munich-Pasing and Munich-Hauptbahnhof only. InterCity and EuroCity trains with destinations East of Munich also stop at Munich East. Since 28 May 2006 Munich is connected to Nuremberg via Ingolstadt by a 300 km/h (186 mph) ICE high speed railway line.


          


          Individual transportation


          Munich is an integral part of the motorway network of southern Germany. Motorways from Stuttgart, Berlin, Frankfurt, Lindau, Garmisch Partenkirchen and Salzburg terminate at Munich, allowing direct access to the different parts of Germany, Austria and Italy. However, traffic in and around Munich is often heavy. Traffic jams are commonplace during rush hour and at the beginning and end of major holidays in Germany.


          Cycling is recognised as a good alternative to motorised transport and the growing number of bicycle lanes are widely used throughout the year. A modern bike hire system is available in the central area of Munich that is surrounded by the beltway.


          


          Around Munich


          The Munich agglomeration sprawls across the plain of the Alpine foothills. Several smaller traditional Bavarian towns like Freising, Erding and Moosburg are today part of the Munich region formed by Munich and the surrounding districts.


          


          Twin cities
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          Famous people of Munich


          


          Famous people born in Munich


          
            	Sportspeople

              
                	Markus Babbel, born 1972, former footballer and current assistant-trainer of VfB Stuttgart


                	Franz Beckenbauer, born in 1945, former footballer and current president of the Supervisory Board of FC Bayern Munich


                	Stephan Frstner, born 1987, plays for Bayern Munich and FC Bayern Munich II


                	Thomas Hitzlsperger, born in 1982, footballer who currently plays for Stuttgart


                	Philipp Lahm, born in 1983, footballer who currently plays for Bayern Munich


                	Josef Dieter 'Sepp' Maier, born in 1944, former footballer for Germany and Bayern Munich


                	Andreas Ottl, born in 1985, footballer for Bayern Munich


                	Christoph Schubert, born in 1982, Ice hockey Player who currently plays in NHL for Ottawa Senators


                	Frank Shorter, born 1947, champion distance runner

              

            


            	Politicians

              
                	Carl Amery, 19222005, writer, President of the German PEN Centre and founding member of the German Green Party


                	Heinrich Himmler, 19001945, Nazi, leading organiser of the Holocaust


                	Franz Josef Strau, 19151988, Minister-President of the Free State of Bavaria

              

            


            	Entertainment

              
                	Percy Adlon, born in 1935, film director


                	Harold Faltermeyer, born in 1952, composer and record producer


                	Ralph Siegel, born in 1945, composer


                	Moritz Bleibtreu, born in 1971, actor


                	Werner Herzog, born in 1942, film director


                	Curt Jrgens, 19151982, actor


                	Wolfgang Sawallisch, born in 1923, conductor and pianist


                	Brent Mydland, born in 1952, Grateful Dead keyboardist


                	Carl Orff, 18951982, composer


                	Richard Strauss, 18641949, composer


                	Karl Valentin, 18821948, comedian, author and film producer


                	Fritz Wepper, actor, born in 1941


                	Lou Bega, Singer/Songwriter, born in 1975

              

            


            	Writers

              
                	Alfred Andersch, 19141980, writer


                	Leon Feuchtwanger, 18841958, writer


                	Klaus Mann, 19061949, writer


                	Eugen Roth, 18951976, writer

              

            


            	Nobel Prize winners

              
                	Eduard Buchner, 1860-1917, chemist and Nobel Prize winner


                	Ernst Otto Fischer, 19182007, chemist and Nobel Prize winner


                	Feodor Felix Konrad Lynen, 19111979, biochemist and Nobel Prize winner


                	Rudolf Mbauer, born in 1927, physicist and Nobel Prize winner

              

            


            	Fashion designers

              
                	Willy Bogner, born in 1942, fashion designer and director of photography


                	Rudolph Moshammer, 19402005, fashion designer

              

            


            	Nobility

              
                	Isabeau de Bavire, 13711435, queen-consort of France


                	Elisabeth of Bavaria, 18371898, Empress "Sisi" of Austria


                	Ludwig II the Dream King, at Nymphenburg

              

            


            	Painters

              
                	Franz Marc, 18801916, painter

              

            


            	Others

              
                	Andreas Baader, 19431977, Red Army Faction leader


                	Adolf Abraham Halevi Fraenkel, 18911965, mathematician


                	Franz Xaver Gabelsberger, 17891849, inventor of the Gabelsberger shorthand writing system


                	Charlotte Knobloch, born in 1932, President of Zentralrat der Juden in Deutschland, also Vice President of the European Jewish Congress and the World Jewish Congress

              

            

          


          


          Famous residents


          
            	Freddie Mercury, lead singer, Queen


            	Max Reger, composer, pianist and conductor


            	Thomas Mann, author


            	Vladimir Lenin, Russian revolutionary


            	Adolf Hitler, totalitarian ruler of Germany 1933-1945


            	Franz von Stuck, painter and sculptor


            	Brigitte Horney, actress ( Mnchhausen)


            	Richard Wagner, composer


            	Lola Montez, courtesan to King Ludwig I


            	Clarissa Sypniewski, actress


            	Joseph Ratzinger now Pope Benedict former Archbishop of Munich-Freising


            	Donna Summer, Popular musician from the 70's also know as the"Queen of Disco"


            	Muhammad Iqbal, Pakistan's national poet, who got his PhD from Munich in 1907

          


          
            Retrieved from " http://en.wikipedia.org/wiki/Munich"
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              	Origin

              	Australian Alps
            


            
              	Mouth

              	Goolwa, South Australia
            


            
              	Basin countries

              	Australia
            


            
              	Length

              	2,575 km (1,600 mi)
            


            
              	Avg. discharge

              	767m/s (27,100cuft/s)
            


            
              	Basin area

              	1,061,469km (409,835sqmi)
            

          


          The Murray River, or River Murray and sometimes informally referred to as the "Mighty Murray", is Australia's largest river. At 2,575 kilometres (1,600 miles) in length, the Murray rises in the Australian Alps, draining the western side of Australia's highest mountains and, for most of its length, meanders across Australia's inland plains, forming the border between New South Wales and Victoria as it flows to the northwest, before turning south for its final 500kilometres (310mi) or so into South Australia then ends at the mouth at Lake Alexandrina.


          The waters of the Murray flow through several lakes that fluctuate in salinity (and were often fresh until recent decades) including Lake Alexandrina and The Coorong before emptying through the Murray Mouth into the southeastern portion of the Indian Ocean, often referenced on Australian maps as the Southern Ocean, near Goolwa. Despite discharging considerable volumes of water at times, particularly before the advent of large scale river regulation, the Mouth has always been comparatively small and shallow.


          


          Geography
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          The Murray River forms part of the 3,750 kilometre (2,300 miles) long combined Murray-Darling river system which drains most of inland Victoria, New South Wales, and southern Queensland. Overall the catchment area is one seventh of Australia's land mass. The Murray carries only a small fraction of the water of comparably-sized rivers in other parts of the world, and with a great annual variability of its flow. In its natural state it has even been known to dry up completely in extreme drought, although that is extremely rare, with only two or three instances of this occurring since official record keeping began.


          The Murray makes up much of the border of the Australian states of Victoria and New South Wales. The border is generally agreed upon to be the southern high water mark of the river (ie, none of the river itself is actually in Victoria). This boundary definition can be ambiguous, as the river has changed its course slightly since the boundary was defined in 1851.


          West of the 141E line of longitude, the river continues as the Victoria - South Australia border for 3.6kilometres (2.2mi), this being the only stretch where a state border runs down the middle of the river. This was due to a miscalculation in the 1840s when the border was originally surveyed. Past this point, the Murray River is entirely within the state of South Australia.


          


          River life
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              Aerial view of Nangiloc, Iraak and Colignan during the 1956 Murray River flood.
            

          


          The Murray River (and associated tributaries) support a variety of unique river life adapted to its vagaries. This includes a variety of native fish such as the famous Murray cod, trout cod, golden perch, Macquarie perch, silver perch, eel-tailed catfish, Australian smelt and western carp gudgeon, to name a few, and other aquatic species like the Murray short-necked turtle, Murray River crayfish, broad-clawed yabbies and the large clawed Macrobrachium shrimp, as well as aquatic species more widely distributed through south-eastern Australia such as common long-necked turtles, common yabbies, the small claw-less Parataya shrimp, water rats and Platypus. The Murray River also supports fringing corridors and forests of the famous river red gum.


          The health of the Murray River has declined significantly since European settlement, particularly due to river regulation, and much of its aquatic life including native fish are now declining, rare or endangered. Recent extreme droughts (20002007) have put significant stress on river red gum forests, with mounting concern over their long term survival. The Murray has also flooded on occasion, the most significant of which was the 1956 flood which inundated many towns on the lower Murray and lasted for up to six months.


          Introduced fish species such as Carp, Gambusia, weather loach, redfin perch and brown trout and rainbow trout have also had serious negative effects on native fish, while Carp have contributed to environmental degradation of the Murray River and tributaries by destroying aquatic plants and permanently raising turbidity. In some segments of the Murray, carp have been the only species found.


          


          Ancient history


          


          Lake Bungunia


          Between 2.5 and 0.5 million years ago the Murray River terminated in a vast freshwater lake called Lake Bungunia. Lake Bungunia was formed by earth movement that blocked the Murray River near Swan Reach during this period of time. At its maximum extent Lake Bungunia covered 33,000square kilometres (13,000sqmi), extending to near the Menindee Lakes in the north and to near Boundary Bend on the Murray in south. The draining of Lake Bungunia approximately 0.5 million years ago must have been a dramatic event. Deep clays deposited by the lake are evident in cliffs around Chowilla in South Australia. Considerably higher rainfall would have been required to keep such a lake full; the draining of Lake Bungunia appears to mark the end of a wet phase in the history of the Murray-Darling Basin and the onset of widespread arid conditions similar to today. A species of Neoceratodus lungfish existed in Lake Bungunia (McKay & Eastburn, 1990); today Neoceratodus lungfish are only found in several Queensland rivers.


          


          Cadell Fault and formation of the Barmah Red Gum Forests


          The famous Barmah Red Gum Forests owe their existence to the Cadell Fault. About 25,000 years BP, displacement occurred along the Cadell fault, raising the eastern edge of the fault (which runs north-south) 8-12 metres above the floodplain. This created a complex series of events. A section of the original Murray River channel immediately behind the fault was abandoned, and exists today as an empty channel known as Green Gully. The Goulburn River was dammed by the southern end of the fault to create a natural lake. The Murray River flowed to the north around the Cadell Fault, creating the channel of the Edward River which exists today and through which much of the Murray River's waters still flow. Then the natural dam on the Goulburn River failed, the lake drained, and the Murray River avulsed to the south and started to flow through the smaller Goulburn River channel, creating "The Barmah Choke" and "The Narrows" (where the river channel is unusually narrow), before entering into the proper Murray River channel again.


          This complex series of events however divert attention from the primary result of the Cadell Fault. The primary result of the Cadell Fault is that the west-flowing water of the Murray River strikes the north-south running fault and diverts both north and south around the fault in the two main channels (Edward and ancestral Goulburn) as well as a fan of small streams, and regularly floods a large amount of low-lying country in the area. These conditions are perfect for River Red Gums, which rapidly formed forests in the area. Thus the displacement of the Cadell Fault 25,000 BP lead directly to the formation of the famous Barmah River Red Gum Forests


          The Barmah Choke and The Narrows mean the amount of water that can travel down this part of the Murray River is restricted. In times of flood and high irrigation flows the majority of the water, in addition to flooding the Red Gum forests, actually travels through the Edward River channel. The Murray River has not had enough flow power to naturally enlarge The Barmah Choke and The Narrows to increase the amount of water they can carry.


          The town of Barmah, Victoria is unusual in that it is north of part of New South Wales, although everywhere else Victoria is south of New South Wales. Echuca on the map above is very close to Barmah.


          The Cadell Fault is quite noticeable as a continuous, low, earthen embankment as one drives into Barmah from the west, although to the untrained eye it may appear man-made.
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              The confluence of the Darling and Murray Rivers at Wentworth, New South Wales
            

          


          


          Murray Mouth


          The Murray Mouth is the point at which the Murray River empties into the sea. Since the early 2000s, dredging machines have operated at the Murray Mouth, moving sand from the channel to maintain a minimal flow from the sea and into the Coorong's lagoon system. Without the 24 hour dredging, the Mouth would silt up and close, cutting the supply of fresh sea-water into the Coorong, which would then warm up, stagnate and die.


          


          Mythology


          Being one of the major river systems in one of the driest continents of Earth, the Murray has significant cultural relevance to Indigenous Australians. According to the peoples of Lake Alexandrina, the Murray was created by the tracks of the Great Ancestor, Ngurunderi, as he pursued Pondi, the Murray Cod. The chase originated in the interior of New South Wales. Ngurunderi pursued the fish (who, like many totem animals in Aboriginal myths, is often portrayed as a man) on rafts (or lala) made from red gums and continually launched spears at his target. But Pondi was a wily prey and carved a weaving path, carving out the river's various tributaries. Ngurundi was forced to beach his rafts, and often create new ones as he changed from reach to reach of the river.


          At Kobathatang, Ngurunderi finally got lucky, and struck Pondi in the tail with a spear. However, the shock to the fish was so great it launched him forward in a straight line to a place called Peindjalang, near Tailem Bend. Eager to rectify his failure to catch his prey, the hunter and his two wives (sometimes the escaped sibling wives of Waku and Kanu) hurried on, and took positions high on the cliff on which Tailem Bend now stands. They sprung an ambush on Pondi only to fail again. Ngurunderi set off in pursuit again, but lost his prey as Pondi dived into Lake Alexandrina. Ngurunderi and his women settled on the shore, only to suffer bad luck with fishing, being plagued by a water fiend known as Muldjewangk. They later moved to a more suitable spot at the site of present-day Ashville. The twin summits of Mount Misery are supposed to be the remnants of his rafts, they are known as Lalangengall or the two watercraft.


          Remarkably, this story of a hunter pursuing a Murray cod that carved out the Murray persists in numerous forms in various language groups that inhabit the enormous area spanned by the Murray system. The Wotojobaluk people of Victoria tell of Totyerguil from the area now known as Swan Hill who ran out of spears while chasing Otchtout the cod.


          


          Exploration


          The first Europeans to explore the river were Hamilton Hume and William Hovell, who crossed the river where Albury now stands in 1824: Hume named it the Hume River after his father. In 1830 Captain Charles Sturt reached the river after travelling down its tributary the Murrumbidgee River and named it the Murray River in honour of the then British Secretary of State for War and the Colonies Sir George Murray, not realising it was the same river that Hume and Hovell had encountered further upstream. Sturt continued down the remaining length of the Murray to finally reach Lake Alexandrina and the river's mouth. The area of the Murray Mouth was explored more thoroughly by Captain Collet Barker in 1831. In 1852 Francis Cadell built a canoe and set off to become the first European to travel the whole length of the river.


          In 1858 the Government Zoologist, William Blandowski, along with Gerard Krefft, explored the lower reaches of the Murray and Darling rivers, compiling a list of birds and mammals. During the expedition they accumulated 17,400 specimens and described several new species.


          


          River transport
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          The lack of an estuary means that shipping cannot enter the Murray from the sea. However in the 19th century the river used to support a substantial commercial trade using shallow-draft steamboats, the first trips being made by two boats from South Australia on the spring flood of 1853. One vessel, Lady Augusta reached Swan Hill while another, Mary Ann made it as far as Moama (near Echuca). In 1855 a steamer carrying gold-mining supplies reached Albury but Echuca was the usual turn-around point though small boats continued to link with up-river ports such as Tocumwal, Wahgunya and Albury.


          The arrival of steamboat transport was welcomed by pastoralists who had been suffering from a shortage of transport due to the demands of the gold fields. By 1860 a dozen steamers were operating in the high water season along the Murray and its tributaries. Once the railway reached Echuca in 1864, the bulk of the woolclip from the Riverina was transported via river to Echuca and then south to Melbourne. The Murray was plagued by "snags", fallen trees submerged in the water, and considerable efforts were made to clear the river of these threats to shipping by using barges equipped with steam-driven winches. In recent times, efforts have been made to restore many of these "snags" by placing dead gum trees back into the river. The primary purpose of this is to provide habitat for fish species whose breeding grounds and shelter were eradicated by the removal of "snags".
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              Drawing of a paddle steamer travelling the Murray at night, c.1880
            

          


          The volume and value of river trade made Echuca Victoria's second port and in the decade from 1874 it underwent considerable expansion. By this time up to thirty steamers and a similar number of barges were working the river in season. River transport began to decline once the railways touched the Murray at numerous points. The unreliable levels made it impossible for boats to compete with the rail and later road transport. However, the river still carries pleasure boats along its entire length.


          Today, most traffic on the river is recreational. Small private boats are used for water skiing and fishing. Houseboats are common, both commercial for hire and privately owned. There are a number of both historic paddle steamers and newer boats offering cruises ranging from a half-hour to 5 days.


          


          River crossings


          The Murray River has been a significant barrier to land-based travel and trade. Many of the ports for transport of goods along the Murray have also developed as places to cross the river, either by bridge or ferry.


          


          Water storage and irrigation
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          Small-scale pumping plants began drawing water from the Murray in the 1850s and the first large-volume plant was constructed at Mildura in 1887. The introduction of pumping stations along the river promoted an expansion of farming and led ultimately to the development of irrigation areas (including the Murrumbidgee Irrigation Area). In 1915 the three Murray states  New South Wales, Victoria and South Australia  signed the River Murray Agreement which proposed the construction of storage reservoirs in the river's headwaters as well as at Lake Victoria near the South Australian border. Along the intervening stretch of the river a series of locks and weirs were built. These were originally proposed to support navigation even in times of low water, but river-borne transport was already declining due to improved road and rail systems.


          In 2006 the state government of South Australia revealed their plan to investigate the construction of the controversial Wellington Weir.


          


          Locks
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          Lock 1 was completed near Blanchetown in 1922. Torrumbarry Weir downstream of Echuca began operating in December 1923. Of the numerous locks that were proposed, only thirteen were completed; Locks 1 to 11 on the stretch downstream of Mildura, Lock 15 at Euston and Lock 26 at Torrumbarry. Construction of the remaining weirs purely for navigation purposes was abandoned in 1934. The last lock to be completed was Lock 15, in 1937. Lock 11, just downstream of Mildura, creates a 100-kilometre (62mi) long lock pool which aided irrigation pumping from Mildura and Red Cliffs. Each lock has a navigable passage next to it through the weir, which is opened during periods of high river flow, when there is too much water for the lock. The weirs can be completely removed, and the locks completely covered by water during flood conditions. Lock 11 is unique in that the lock was built inside a bend of the river, with the weir in the bend itself. A Channel was dug to the lock, creating an island between it and the weir. The weir is also of a different design, being dragged out of the river during high flow, rather than lifted out.


          Four large reservoirs were built along the Murray; in addition to Lake Victoria (completed late 1920s) is Lake Hume near Albury-Wodonga (completed 1936), Lake Mulwala at Yarrawonga (completed 1939) and Lake Dartmouth, which is actually on the Mitta Mitta River upstream of Lake Hume (completed 1979). The Murray also receives water from the complex dam and pipeline system of the Snowy Mountains Scheme.
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          These dams inverted the patterns of the river's natural flow from the original winter-spring flood and summer-autumn dry to the present low level through winter and higher during summer. These changes ensured the availability of water for irrigation and made the Murray Valley Australia's most productive agricultural region, but have seriously disrupted the life cycles of many ecosystems both inside and outside the river, and the irrigation has led to dryland salinity that now threatens the agricultural industries.


          The disruption of the river's natural flow, run-off from agriculture, and the introduction of pest species like the European Carp has led to serious environmental damage along the river's length and to concerns that the river will be unusably salty in the medium to long term  a serious problem given that the Murray supplies 40% of Adelaide's domestic water. Efforts to alleviate the problems proceed but disagreement between interested groups stalls progress.
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                    	Location of Muscat, Oman
                  

                

              
            


            
              	Classification

              	City
            


            
              	Sultan

              	Qaboos bin Said al Said
            


            
              	Area

              	3,500 km
            


            
              	Population

              - Total ( 2005)

              - Density

              - Oman calculated rank

              	

              606,024

              184.57/ km

              1st
            


            
              	Timezone:

              	( UTC) +4
            


            
              	Latitude

              Longitude

              	
            


            
              	Official website: http://www.omanet.om
            

          


          Muscat (Arabic: مسقط Masqaṭ, IPA: [mʌsqʌtˁ]) is the capital and largest city in the Sultanate of Oman. It is the largest city in the mintaqah ( governorate) of Muscat (sometimes referred to as Masqat to differentiate it from the city). The city of Muscat has a 2005 estimated population of 600,000 .


          The greater metropolitan area of Muscat, known locally as the 'Capital Area', currently covers an area of approximately 1500 km. Since Oman's 'Renaissance' of modernization began in 1970 (see below), Muscat has seen an explosion of infrastructure development and urbanization, and, as has been the case in so many other cities worldwide, towns which were once distinct have been subsumed within the sprawling growth of the city's expanding metropolitan area. Pockets of dense residential and commercial districts are interspersed with undeveloped land. The major centers of development can be split into three main groups:


          
            	West Muscat: Al-Seeb, Udhaybah, Bawsher, Al-Ghubbrah and Ghala


            	Central Muscat: Al-Khuwair, Madinat Al Sultan Qaboos, Shati-Al Qurm, Qurm and Ras Al Hamra


            	East Muscat: Wuttayah, Ruwi, Matrah, Kalbuh, Old Muscat, Sidab and Al-Bustan

          


          In general, Muscat presents a relatively homogeneous appearance of low (rarely more than five story), generally white buildings, with residential, government, and commercial architecture frequently recalling, at least by allusion, historic regional styles. For a city at the edge of the Arabian peninsula and in Oman's sometimes fierce climate, Muscat is remarkably green, with tree-lined main streets linking the various districts, several sizeable public parks, and grass, shrubs, and flowers decorating many traffic circles and other public areas.


          The IPA transcription of the city's Standard Arabic name is /mʌsqʌtʕ/. The pronunciation is sometimes approximated in English as /'mʌskt/, /'mʌskɛt/, or /'mʌskət/ (homophonous with "musket").


          


          History


          Muscat is one of the oldest cities in the Middle East. It has been known since the second century AD. Some 3,000 pounds (1,400kg) of frankincense was transported each year by ship from southern Arabia to Greece, Rome and the Mediterranean. The centre of this trade was in a place called Khour Rouri, which the Greeks called "Muscat". (Note that Khour Rouri is now recognized as an archaeological site in the Dhofar region of the country, more than 500 miles south of present-day Muscat, far closer to the present-day city of Salalah).


          The first foreign presence in Muscat was in the form of the Portuguese explorer Vasco da Gama, who landed in Oman on his way to India. The Portuguese returned in 1507 to sack and capture Muscat. In 1649, the Imam Sultan bin Saif defeated the Portuguese under Andr Pereira dos Reis and drove them away east to Goa, India.
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          With the superior, captured warships of the Portuguese navy, the Imam established an empire that spanned from Zanzibar in the south to Gwadar in Pakistan in the east. Slaves were brought in from Zanzibar and Balochistan to work in Oman and traded elsewhere. This was a period of relative stability and prosperity in Muscat and Oman.


          The country was torn apart by strife and unrest upon the death of the Imam in 1679. Muscat was then invaded by the Persians in 1737, albeit briefly, since Admad bin Said defeated them and was subsequently elected Imam.


          In 1803, the Wahabbis of Saudi Arabia attacked Oman, but were repulsed by Sayyid Said bin Sultan. The sultan then set up a colony in the fertile areas of Zanzibar and essentially ruled Oman from a foreign island. Later, in 1853, the Sultan transferred the title of "capital" of Oman to Zanzibar. Thus began to decline of the fortunes of Muscat and Oman.


          In 1913, Sultan Taimur bin Faisal became Sultan and the territory was renamed "Muscat and Oman" with the Sultan ruling Muscat and the Imam ruling Oman. After Indian independence in 1947, the Sultan, with the help of the British, defeated the Imam, unified most of Oman taking command of the Buraimi oasis.


          The Dhofar War began in 1964 which was a communist insurrection staged from the Peoples Democratic Republic of Yemen against the Sultan of Oman. The insurrection was opposed by Omani, British and Iranian forces and was successfully put down. Six years later, Prince Qaboos bin Said, son of Sultan Said bin Taimur staged a palace coup and claimed the throne. The old Sultan was flown to London by the British Royal Air Force. The coup, staged by Prince Qaboos, with his close friend and confidant Tim Landon at his side, was the beginning of a new consolidated, modern sultanate.


          


          Economy


          


          Muscat, like much of Oman, is dominated by trade. The more traditional exports of the city include dates, mother of pearl, frankincense and fish. Many of the souks of old Muscat and Muttrah sell these items and traditional Omani artefacts.


          Petroleum Development Oman (PDO) has been central to Muscat's economy since at least 1962 and is the country's second largest employer, after the government. PDO's major shareholders include Royal Dutch/Shell, Total, and Partex and its production is estimated to be about 720,000 barrels per day.


          Muscat also has major trading companies such as Suhail and Saud Bahwan, which is a trading partner for corporations such as Toshiba, Subaru, Seiko, Hewlett Packard, General Motors; Saud Bahwan Group whose trading partners are Toyota, Daihatsu and Hertz Rent-a-Car; and Zubair Automotive whose trading partners include Mitsubishi, and DaimlerChrysler brands such as Dodge.


          Mina Sultan Qaboos, Muscat's main trading port, is an important trading hub between the Persian Gulf, the Indian subcontinent and the Far East with an annual volume of about 1.6 million tons. However, the emergence of the Jebel Ali Free Zone in neighboring Dubai, United Arab Emirates, has made that port the premier maritime trading port of the region with about 44 million tons traded in cargo annually.


          All infrastructural facilities are owned and operated by the government of Oman. Oman Telecommunications (Omantel) is the major telecommunications organization in Oman and provides local, long-distance and international dialing facilities and operates as the country's only ISP. Recent liberalization of the mobile telephone market has seen the establishment of a second provider: Nawras


          


          Society and religion


          


          Omanis constitute about 60 percent of the local population. Muscat has a sizable expatriate population, mainly in the form of skilled and unskilled workers from the Indian subcontinent, the Sudan, Egypt and other GCC countries.


          Arabic is the official language of the state. Swahili, English, Hindi and Malayalam are widely spoken.


          Most of the city's residents are followers of Islam, the Sultanate's only recognized religion. 75 percent of the people are Ibadi Muslims. Muscat also has foreign minorities of Hindus and Christians. Oman allows non-Muslims to practice their religion, but they may not proselytize publicly or distribute religious literature. The city has two Hindu temples  a Shiva temple and a Krishna temple, and a Saints Peter & Paul Church in the city's Ruwi locality.


          


          Transport


          The main airport is Seeb International Airport around 25 km from the city's business district of Ruwi and 15 to 20 km from the main residential localities of Al-Khuwair, Madinat Al Sultan Qaboos, Shati Al-Qurm and Al-Qurm. Muscat is one of the three headquarters of Gulf Air and the headquarters for the local Oman Air, both of which fly to several destinations within the Middle East, the Indian Subcontinent and East Africa. In addition, Gulf Air flies to select destinations in Europe, Great Britain, North Africa and East Asia. Other airlines such as British Airways, Lufthansa, Emirates, Swiss International Air Lines, Kuwait Airways, Air India and Thai Airways also fly through Seeb International Airport.


          The Muscat area is well serviced by paved roads and dual-carriageway connects most major cities and towns in the country.
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          Public transportation in Muscat, and Oman in general, leaves much to be desired. There is no rail or metro network in the country. Several forms of public transport are popular in Oman. Most popular are the "Baiza" buses, so named for the lower denomination of the Omani Rial, the baisa (an adaptation of the Indian lower denomination paisa). These are relatively inexpensive and service all major roadways, as well as a wide and loose network of smaller byways in the greater Muscat metropolitan area, opportunistically dropping off and picking up passengers at any location. Less popular and slightly more expensive are large public buses, coloured red and green, whose service is limited to major roadways and point-to-point travel routes between Oman's major cities and towns. Taxis, also colour-coded orange and white, provide semi-personal transportation in the form of both individual hire and the same opportunistic roadway service as Baiza buses.


          Baiza buses and colour-coded orange-and-white taxis are unmetered, after several government initiatives to introduce meters were rejected. The fare is set by way of negotiation, although taxi drivers usually adhere to certain unwritten rules for fares within the city. In many countries, one is advised to negotiate a fare with the driver before getting into a taxi. However, in Oman, asking for the fare beforehand often demonstrates a passenger's newness and unfamiliarity with the area. One should always find out the normally accepted fare for one's journey from one's hotel or host before looking for a taxi.


          Unlike in some other wealthy countries in the Gulf, taxi and bus drivers in Oman are exclusively Omani nationals.


          Taxis will also generally take passengers to locations out of the city, including Sohar, Buraimi and Dubai.


          


          Administrative Divisions


          Muscat governorate consists of six wilayats: Muscat, Mutrah, Bawshar, Seeb, Al Amerat and Qurayyat.
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          A mushroom is the fleshy, spore-bearing fruiting body of a fungus, typically produced above ground on soil or on its food source. The standard for the name "mushroom" is the cultivated white button mushroom, Agaricus bisporus, hence the word mushroom is most often applied to fungi ( Basidiomycota, Agaricomycetes) that have a stem ( stipe), a cap ( pileus), and gills (lamellae, sing. lamella) on the underside of the cap just as do store-bought white mushrooms. However, "mushroom" can also refer to a wide variety of gilled fungi, with or without stems, and the term is used even more generally to describe both the fleshy fruiting bodies of some Ascomycota and the woody or leathery fruiting bodies of some Basidiomycota, depending upon the context of the word. Forms deviating from the standard form usually have more specific names, such as " puffball", " stinkhorn", and " morel", and gilled mushrooms themselves are often called " agarics" in reference to their similarity to Agaricus or their placement in the order Agaricales. By extension, "mushroom" can also designate the entire fungus when in culture or the thallus (called a mycelium) of species forming the fruiting bodies called mushrooms.


          


          Identification


          Identifying mushrooms requires a basic understanding of their macroscopic structure. Most are Basidiomycetes and gilled. Their spores, called basidiospores, are produced on the gills and fall in a fine rain of powder from under the caps as a result. At the microscopic level the basidiospores are shot off of basidia and then fall between the gills in the dead air space. As a result, for most mushrooms, if the cap is cut off and placed gill-side-down overnight, a powdery impression reflecting the shape of the gills (or pores, or spines, etc.) is formed (when the fruitbody is sporulating). The colour of the powdery print, called a spore print, is used to help classify mushrooms and can help to identify them. Spore print colors include white (most common), brown, black, purple-brown, pink, yellow, and cream, but almost never blue, green, or red.


          While modern identification of mushrooms is quickly becoming molecular, the standard methods for identification are still used by most and have developed into a fine art harking back to medieval times and the Victorian era, combined with microscopic examination. The presence of juices upon breaking, bruising reactions, odors, tastes, shades of colour, habitat, habit, and season are all considered by mycologists, amateur and professional alike. Tasting and smelling mushrooms carries its own hazards because of poisons and allergens. Chemical spot tests are also used for some genera.


          In general, identification to genus can often be accomplished in the field using a local mushroom guide. Identification to species, however, requires more effort; one must remember that a mushroom develops from a button stage into a mature structure, and only the latter can provide certain characteristics needed for the identification of the species. However, over-mature specimens lose features and cease producing spores. Many novices have mistaken humid water marks on paper for white spore prints, or discolored paper from oozing liquids on lamella edges for colored spored prints.


          


          Classification
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          Typical mushrooms are the fruitbodies of members of the order Agaricales, whose type genus is Agaricus and type species is the field mushroom, Agaricus campestris. However, in modern molecularly defined classifications, not all members of the order Agaricales produce mushroom fruitbodies, and many other gilled fungi, collectively called mushrooms, occur in other orders in the class Agaricomycetes. For example, chanterelles are in the Cantharellales, false chanterelles like Gomphus are in the Gomphales, milk mushrooms ( Lactarius) and russulas ( Russula) as well as Lentinellus are in the Russulales, while the tough leathery genera Lentinus and Panus are among the Polyporales, but Neolentinus is in the Gloeophyllales, and the little pin-mushroom genus, Rickenella, along with similar genera, are in the Hymenochaetales.


          Within the main body of mushrooms, in the Agaricales, are common fungi like the common fairy-ring mushroom ( Marasmius oreades), shiitake, enoki, oyster mushrooms, fly agarics, and other amanitas, magic mushrooms like species of Psilocybe, paddy straw mushrooms, shaggy manes, etc.


          An atypical mushroom is the Lobster mushroom, which is a deformed, cooked-lobster-colored parasitized fruitbody of a Russula or Lactarius colored and deformed by the mycoparasitic Ascomycete Hypomyces lactifluorum.


          Other mushrooms are non-gilled, and then the term "mushroom" is loosely used, so that it is difficult to give a full account of their classifications. Some have pores underneath (and are usually called boletes), others have spines, such as the hedgehog mushroom and other tooth fungi, and so on. "Mushroom" has been used for polypores, puffballs, jelly fungi, coral fungi, bracket fungi, stinkhorns, and cup fungi. Thus, the term mushroom is more one of common application to macroscopic fungal fruiting bodies than one having precise taxonomic meaning. There are approximately 14,000 described species of mushrooms.
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          Mushroom vs. toadstool


          The terms "mushroom" and "toadstool" go back centuries and were never precisely defined, nor was there consensus on application. The term "toadstool" was often but not exclusively applied to poisonous mushrooms or to those that have the classic umbrella-like cap-and-stem form. Between 1400 and 1600 A.D., the terms tadstoles, frogstooles, frogge stoles, tadstooles, tode stoles, toodys hatte, paddockstool, puddockstool, paddocstol, toadstoole, and paddockstooles sometimes were used synonymously with mushrom, mushrum, muscheron, mousheroms, mussheron, or musserouns. The term "mushroom" and its variations may have been derived from the French word mousseron in reference to moss (mousse). There may have been a direct connection to toads (in reference to poisonous properties) for toadstools. However, there is no clear-cut delineation between edible and poisonous fungi, so that a "mushroom" may be edible, poisonous, or unpalatable. The term "toadstool" is nowadays used in storytelling when referring to poisonous or suspect mushrooms. The classic example of a toadstool is Amanita muscaria.


          


          Growth rates


          Many species of mushrooms seemingly appear overnight, growing or expanding rapidly. This phenomenon is the source of several common expressions in the English language including "to mushroom" or "mushrooming" (expanding rapidly in size or scope) and "to pop up like a mushroom" (to appear unexpectedly and quickly). In actuality all species of mushrooms take several days to form primordial mushroom fruitbodies, though they do expand rapidly by the absorption of fluids. The cultivated mushroom as well as the common field mushroom initially form a minute fruiting body, referred to as the pin stage because of their small size. Slightly expanded they are called buttons, once again because of the relative size and shape. Once such stages are formed, the mushroom can rapidly pull in water from its mycelium and expand, mainly by inflating preformed cells that took several days to form in the primordia. Similarly, there are even more ephemeral mushrooms, like Parasola plicatilis ( formerly Coprinus plicatlis), that literally appear overnight and may disappear by late afternoon on a hot day after rainfall. The primordia form at ground level in lawns in humid spaces under the thatch and after heavy rainfall or in dewy conditions balloon to full size in a few hours, release spores, and then collapse. They "mushroom" to full size. The slang term "mushrooms" is a gang-related term for victims accidentally shot as collateral damage simply because they popped up suddenly, as do fungal mushrooms.
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          Not all mushrooms expand overnight; some grow very slowly and add tissue to their fruitbodies by growing from the edges of the colony or by inserting hyphae.


          ==gets u high


          


          Human use


          
            [image: The button mushroom (Agaricus bisporus), one of the most widely cultivated mushrooms in the world.]

            
              The button mushroom (Agaricus bisporus), one of the most widely cultivated mushrooms in the world.
            

          


          


          Edible mushrooms


          Edible mushrooms are used extensively in cooking, in many cuisines (notably Chinese, European, and Japanese). Though mushrooms are commonly thought to have little nutritional value, many species are high in fibre and provide vitamins such as thiamine, riboflavin, niacin, biotin, cobalamins, ascorbic acid. Though not normally a significant source of vitamin D, some mushrooms can become signifcant sources after exposure to ultraviolet light, though this also darkens their skin. Mushrooms are also a source of some minerals, including iron, selenium, potassium and phosphorus.


          Most mushrooms that are sold in supermarkets have been commercially grown on mushroom farms. The most popular of these, Agaricus bisporus, is safe for most people to eat because it is grown in controlled, sterilized environments, though some individuals do not tolerate it well. Several varieties of A. bisporus are grown commercially, including whites, crimini, and portabello. Other cultivated species now available at many grocers include shiitake, maitake or hen-of-the-woods, oyster, and enoki.
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          There are a number of species of mushroom that are poisonous, and although some resemble certain edible species, eating them could be fatal. Eating mushrooms gathered in the wild is risky and should not be undertaken by individuals not knowledgeable in mushroom identification, unless the individuals limit themselves to a relatively small number of good edible species that are visually distinctive. More generally, and particularly with gilled mushrooms, separating edible from poisonous species requires meticulous attention to detail; there is no single trait by which all toxic mushrooms can be identified, nor one by which all edible mushrooms can be identified.


          People who collect mushrooms for consumption are known as mycophagists, and the act of collecting them for such is known as mushroom hunting, or simply "mushrooming".


          


          Toxic mushrooms
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          Of central interest with respect to the chemical properties of mushrooms is the fact that many species produce secondary metabolites that render them toxic, mind-altering, or even bioluminescent. Though there are only a small number of deadly species, several have particularly severe and unpleasant symptoms. Toxicity likely plays a role in protecting the function of the basidiocarp: the mycelium has expended considerable energy and protoplasmic material to develop a structure to efficiently distribute its spores. One defense against consumption and premature destruction is the evolution of chemicals that render the mushroom inedible, either causing the consumer to vomit (see emetics) the meal or avoid consumption altogether.


          


          Psychoactive mushrooms


          Psilocybin mushrooms possess psychedelic properties. They are commonly known as "magic mushrooms" "mush" or "shrooms" and are available in smart shops in many parts of the world, though some countries have outlawed their sale. A number of other mushrooms are eaten for their psychoactive effects, such as fly agaric, which is used for shamanic purposes by tribes in northeast Siberia, Russia. They have also been used in the West to potentiate, or increase, religious experiences. Because of their psychoactive properties, some mushrooms have played a role in native medicine, where they have been used in an attempt to effect mental and physical healing, and to facilitate visionary states. One such ritual is the Velada ceremony. A representative figure of traditional mushroom use is the shaman and curandera (priest-healer) Mara Sabina.


          


          Medicinal mushrooms


          Currently, many species of mushrooms and fungi used in folk medicine for thousands of years are under intense study by ethnobotanists and medical researchers. Maitake, shiitake, chaga, and reishi are prominent among those being researched for their potential anti-cancer, anti-viral, or immunity-enhancing properties. Psilocybin, originally an extract of certain psychedelic mushrooms, is being studied for its ability to help people suffering from mental disease, such as obsessive-compulsive disorder. Minute amounts have been reported to stop cluster and migraine headaches.


          


          Other uses


          Mushrooms can be used for dyeing wool and other natural fibers. The chromophores of mushrooms are organic compounds and produce strong and vivid colors, and all colors of the spectrum can be achieved with mushroom dyes. Before the invention of synthetic dyes mushrooms were the primary source of textile dyes. This technique has survived in Finland, and many Middle Ages re-enactors have revived the skill. Some fungi, types of polypores loosely called mushrooms, have been used as fire starters (known as tinder fungi). tzi the Iceman was found carrying such fungi. Mushrooms and other fungi will likely play an increasingly important role in the development of effective biological remediation and filtration technologies. The US Patent and Trademark office can be searched for patents related to the latest developments in mycoremediation and mycofiltration.
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          Music is an art form in which the medium is sound organized in time. Common elements of music are pitch (which governs melody and harmony), rhythm (and its associated concepts tempo, meter, and articulation), dynamics, and the sonic qualities of timbre and texture. The word derives from Greek ή (mousike), "(art) of the Muses".


          


          Definition of music
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          Greek philosophers and ancient Indians defined music as tones ordered horizontally as melodies and vertically as harmonies. Music theory, within this realm, is studied with the presupposition that music is orderly and often pleasant to hear. However, in the 20th century, composers challenged the notion that music had to be pleasant by creating music that explored harsher, darker timbres. The existence of some modern-day music genres such as death metal and grindcore, which enjoy an extensive underground following, indicate that even the harshest sounds can be considered music if the listener is so inclined.


          20th-century composer John Cage disagreed with the notion that music must consist of pleasant, discernible melodies. Instead, he argued that any sounds we can hear can be music, saying, for example, "There is no noise, only sound." According to musicologist Jean-Jacques Nattiez, "the border between music and noise is always culturally definedwhich implies that, even within a single society, this border does not always pass through the same place; in short, there is rarely a consensus. By all accounts there is no single and intercultural universal concept defining what music might be, except that it is 'sound through time'."


          The creation, performance, significance, and even the definition of music vary according to culture and social context. Music ranges from strictly organized compositions (and their recreation in performance), through improvisational music to aleatoric forms. Music can be divided into genres and subgenres, although the dividing lines and relationships between music genres are often subtle, sometimes open to individual interpretation, and occasionally controversial. Within " the arts", music can be classified as a performing art, a fine art, or an auditory art form.


          


          History
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          The development of music among humans must have taken place against the backdrop of natural sounds such as birdsong and the sounds other animals use to communicate. Prehistoric music is the name which is given to all music produced in preliterate cultures.


          


          Ancient


          A range of paleolithic sites have yielded bones in which lateral holes have been pierced: these are usually identified as flutes, blown at one end like the Japanese shakuhachi. The earliest written records of musical expression are to be found in the Samaveda of India and in 4,000 year old cuneiform from Ur. Instruments, such as the seven-holed flute and various types of stringed instruments have been recovered from the Indus Valley Civilization archaeological sites. India has one of the oldest musical traditions in the worldreferences to Indian classical music (marga) can be found in the ancient scriptures of the Hindu tradition, the Vedas. The traditional art or court music of China has a history stretching for more than three thousand years. Music was an important part of cultural and social life in Ancient Greece: mixed-gender choruses performed for entertainment, celebration and spiritual ceremonies; musicians and singers had a prominent role in ancient Greek theatre


          In the 9th century, al-Farabi wrote a notable book on music titled Kitab al-Musiqi al-Kabir ("Great Book of Music"). He played and invented a variety of musical instruments and devised the Arab tone system of pitch organisation, which is still used in Arabic music.


          


          Medieval and Renaissance Europe


          While musical life in Europe was undoubtedly rich in the early Medieval era, as attested by artistic depictions of instruments, writings about music, and other records, the only European repertory which has survived from before about 800 is the monophonic liturgical plainsong of the Roman Catholic Church, the central tradition of which was called Gregorian chant. Several schools of liturgical polyphony flourished beginning in the 12th century. Alongside these traditions of sacred music, a vibrant tradition of secular song developed, exemplified by the music of the troubadours, trouvres and Minnesnger.


          Much of the surviving music of 14th century Europe is secular. By the middle of the 15th century, composers and singers used a smooth polyphony for sacred musical compositions such as the mass, the motet, and the laude, and secular forms such as the chanson and the madrigal. The introduction of commercial printing had an immense influence on the dissemination of musical styles.


          


          European Baroque


          The first operas, written around 1600 and the rise of contrapuntal music define the end of the Renaissance and the beginning of the Baroque era that lasted until roughly 1750, the year of the death of Johann Sebastian Bach.
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          German Baroque composers wrote for small ensembles including strings, brass, and woodwinds, as well as choirs, pipe organ, harpsichord, and clavichord. During the Baroque period, several major music forms were defined that lasted into later periods when they were expanded and evolved further, including the fugue, the invention, the sonata, and the concerto.


          


          European Classical


          The music of the Classical period is characterized by homophonic texture, often featuring a prominent melody with accompaniment. These new melodies tended to be almost voice-like and singable. The now popular instrumental music was dominated by further evolution of musical forms initially defined in the Baroque period: the sonata, and the concerto, with the addition of the new form, the symphony. Joseph Haydn and Wolfgang Amadeus Mozart, well known even today, are among the central figures of the Classical period.


          


          Romantic


          Ludwig van Beethoven and Franz Schubert were transitional composers, leading into the Romantic period, with their expansion of existing genres, forms, and functions of music. In the Romantic period, the emotional and expressive qualities of music came to take precedence over the orientation towards technique and tradition. The late 19th century saw a dramatic expansion in the size of the orchestra, and in the role of concerts as part of urban society. Later Romantic composers created complex and often much longer musical works, merging and expanding traditional forms that had previously been used separately. For example, counterpoint, combined with harmonic structures to create more extended chords with increased use of dissonance and to create dramatic tension and resolution.


          [bookmark: 20th_century]


          20th century


          In the 20th century there was a vast increase in music listening as the radio gained popularity worldwide and new media and technologies were developed to record, capture, reproduce and distribute music. The focus of art music was characterized by exploration. Claude Debussy has become well-known and respected for his orientation towards colors and depictions in his compositional style. Igor Stravinsky, Arnold Schoenberg, and John Cage were all influential composers in 20th century art music. Jazz evolved and became a significant genre of music over the course of the 20th century, and during the second half of that century, rock music and hip hop music did the same.


          


          Performance
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          Performance is the physical expression of music. Often, a musical work is performed once its structure and instrumentation are satisfactory to its creators; however, as it gets performed, it can evolve and change.


          A performance can either be rehearsed or improvised. Improvisation is a musical idea created on the spot (such as a guitar solo or a drum solo), with no prior premeditation, while rehearsal is vigorous repetition of an idea until it has achieved cohesion. Musicians will generally add improvisation to a well-rehearsed idea to create a unique performance.


          Many cultures include strong traditions of solo and performance, such as in Indian classical music, and in the Western Art music tradition. Other cultures, such as in Bali, include strong traditions of group performance. All cultures include a mixture of both, and performance may range from improvised solo playing for one's enjoyment to highly planned and organised performance rituals such as the modern classical concert, religious processions, music festivals or music competitions.


          Chamber music, which is music for a small ensemble with only a few of each type of instrument, is often seen as more intimate than symphonic works. A performer may be referred to as a musician.


          


          Aural tradition


          Many types of music, such as traditional blues and folk music were originally preserved in the memory of performers, and the songs were handed down orally, or aurally (by ear). When the composer of music is no longer known, this music is often classified as "traditional". Different musical traditions have different attitudes towards how and where to make changes to the original source material, from quite strict, to those which demand improvisation or modification to the music. A culture's history may also be passed by ear through song.


          


          Ornamentation


          The detail included explicitly in the music notation varies between genres and historical periods. In general, art music notation from the 17th through the 19th century required performers to have a great deal of contextual knowledge about performing styles.


          For example, in the 17th and 18th century, music notated for solo performers typically indicated a simple, unornamented melody. However, it was expected that performers would know how to add stylistically-appropriate ornaments such as trills and turns. In the 19th century, art music for solo performers may give a general instruction such as to perform the music expressively, without describing in detail how the performer should do this. It was expected that the performer would know how to use tempo changes, accentuation, and pauses (among other devices) to obtain this "expressive" performance style. In the 20th century, art music notation often became more explicit and used a range of markings and annotations to indicate to performers how they should play or sing the piece.


          In popular music and jazz, music notation almost always indicates only the basic framework of the melody, harmony, or performance approach; musicians and singers are expected to know the performance conventions and styles associated with specific genres and pieces. For example, the " lead sheet" for a jazz tune may only indicate the melody and the chord changes. The performers in the jazz ensemble are expected to know how to "flesh out" this basic structure by adding ornaments, improvised music, and chordal accompaniment.


          


          Production


          Music is composed and performed for many purposes, ranging from aesthetic pleasure, religious or ceremonial purposes, or as an entertainment product for the marketplace. Amateur musicians compose and perform music for their own pleasure, and they do not derive their income from music. Professional musicians are employed by a range of institutions and organisations, including armed forces, churches and synagogues, symphony orchestras, broadcasting or film production companies, and music schools. Professional musicians sometimes work as freelancers, seeking contracts and engagements in a variety of settings.


          There are often many links between amateur and professional musicians. Beginning amateur musicians take lessons with professional musicians. In community settings, advanced amateur musicians perform with professional musicians in a variety of ensembles and orchestras. In some cases, amateur musicians attain a professional level of competence, and they are able to perform in professional performance settings.


          A distinction is often made between music performed for the benefit of a live audience and music that is performed for the purpose of being recorded and distributed through the music retail system or the broadcasting system. However, there are also many cases where a live performance in front of an audience is recorded and distributed (or broadcast).


          


          Composition


          "Composition" is often classed as the creation and recording of music via a medium by which others can interpret it (i.e. paper or sound). Many cultures use at least part of the concept of preconceiving musical material, or composition, as held in western classical music. Even when music is notated precisely, there are still many decisions that a performer has to make. The process of a performer deciding how to perform music that has been previously composed and notated is termed interpretation.


          Different performers' interpretations of the same music can vary widely. Composers and song writers who present their own music are interpreting, just as much as those who perform the music of others or folk music. The standard body of choices and techniques present at a given time and a given place is referred to as performance practice, where as interpretation is generally used to mean either individual choices of a performer, or an aspect of music which is not clear, and therefore has a "standard" interpretation.


          In some musical genres, such as jazz and blues, even more freedom is given to the performer to engage in improvisation on a basic melodic, harmonic, or rhythmic framework. The greatest latitude is given to the performer in a style of performing called free improvisation, which is material that is spontaneously "thought of" (imagined) while being performed, not preconceived. According to the analysis of Georgiana Costescu, improvised music usually follows stylistic or genre conventions and even "fully composed" includes some freely chosen material. Composition does not always mean the use of notation, or the known sole authorship of one individual.


          Music can also be determined by describing a "process" which may create musical sounds; examples of this range from wind chimes, through computer programs which select sounds. Music which contains elements selected by chance is called Aleatoric music, and is associated with such composers as John Cage, Morton Feldman, and Witold Lutosławski.


          Musical composition is a term that describes the composition of a piece of music. Methods of composition vary widely from one composer to another, however in analysing music all forms  spontaneous, trained, or untrained  are built from elements comprising a musical piece. Music can be composed for repeated performance or it can be improvised: composed on the spot. The music can be performed entirely from memory, from a written system of musical notation, or some combination of both. Study of composition has traditionally been dominated by examination of methods and practice of Western classical music, but the definition of composition is broad enough to include spontaneously improvised works like those of free jazz performers and African drummers such as the Ewe drummers.


          What is important in understanding the composition of a piece is singling out its elements. An understanding of music's formal elements can be helpful in deciphering exactly how a piece is constructed. A universal element of music is how sounds occur in time, which is referred to as the rhythm of a piece of music.


          When a piece appears to have a changing time-feel, it is considered to be in rubato time, an Italian expression that indicates that the tempo of the piece changes to suit the expressive intent of the performer. Even random placement of random sounds, which occurs in musical montage, occurs within some kind of time, and thus employs time as a musical element.


          


          Notation


          Notation is the written expression of music notes and rhythms on paper using symbols. When music is written down, the pitches and rhythm of the music is notated, along with instructions on how to perform the music. The study of how to read notation involves music theory, harmony, the study of performance practice, and in some cases an understanding of historical performance methods.


          Written notation varies with style and period of music. In Western Art music, the most common types of written notation are scores, which include all the music parts of an ensemble piece, and parts, which are the music notation for the individual performers or singers. In popular music, jazz, and blues, the standard musical notation is the lead sheet, which notates the melody, chords, lyrics (if it is a vocal piece), and structure of the music. Scores and parts are also used in popular music and jazz, particularly in large ensembles such as jazz "big bands."


          In popular music, guitarists and electric bass players often read music notated in tablature, which indicates the location of the notes to be played on the instrument using a diagram of the guitar or bass fingerboard. Tabulature was also used in the Baroque era to notate music for the lute, a stringed, fretted instrument.


          Notated music is produced as sheet music. To perform music from notation requires an understanding of both the musical style and the performance practice that is associated with a piece of music or genre.


          


          Improvisation


          Improvisation is the creation of spontaneous music. Improvisation is often considered an act of instantaneous composition by composers, where compositional techniques are employed with or without preparation.


          


          Theory


          Music theory encompasses the nature and mechanics of music. It often involves identifying patterns that govern composers' techniques. In a more detailed sense, music theory (in the western system) also distills and analyzes the elements of music  rhythm, harmony (harmonic function), melody, structure, and texture. People who study these properties are known as music theorists.


          


          Cognition
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          The field of music cognition involves the study of many aspects of music including how it is processed by listeners. Rather than accepting the standard practices of analyzing, composing, and performing music as a given, much research in music cognition seeks instead to uncover the mental processes that underlie these practices. Also, research in the field seeks to uncover commonalities between the musical traditions of disparate cultures and possible cognitive "constraints" that limit these musical systems. Questions regarding musical innateness, and emotional responses to music are also major areas of research in the field.


          Deaf people can experience music by feeling the vibrations in their body, a process which can be enhanced if the individual holds a resonant, hollow object. A well-known deaf musician is the composer Ludwig van Beethoven, who composed many famous works even after he had completely lost his hearing. Recent examples of deaf musicians include Evelyn Glennie, a highly acclaimed percussionist who has been deaf since age twelve, and Chris Buck, a virtuoso violinist who has lost his hearing. This is relevant because it indicates that music is a deeper cognitive process than unexamined phrases such as, "pleasing to the ear" would suggest. Much research in music cognition seeks to uncover these complex mental processes involved in listening to music, which may seem intuitively simple, yet are vastly intricate and complex.


          


          Sociology
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          Music is experienced by individuals in a range of social settings ranging from being alone to attending a large concert. Musical performances take different forms in different cultures and socioeconomic milieus. In Europe and North America, there is often a divide between what types of music are viewed as a " high culture" and " low culture." "High culture" types of music typically include Western art music such as Baroque, Classical, Romantic, and modern-era symphonies, concertos, and solo works, and are typically heard in formal concerts in concert halls and churches, with the audience sitting quietly in seats.


          Other types of music - including, but not limited to, jazz, blues, soul, and country - are often performed in bars, nightclubs, and theatres, where the audience may be able to drink, dance, and express themselves by cheering. Until the later 20th century, the division between "high" and "low" musical forms was widely accepted as a valid distinction that separated out better quality, more advanced "art music" from the popular styles of music heard in bars and dance halls.


          However, in the 1980s and 1990s, musicologists studying this perceived divide between "high" and "low" musical genres argued that this distinction is not based on the musical value or quality of the different types of music. Rather, they argued that this distinction was based largely on the socioeconomic standing or social class of the performers or audience of the different types of music. For example, whereas the audience for Classical symphony concerts typically have above-average incomes, the audience for a rap concert in an inner-city area may have below-average incomes. Even though the performers, audience, or venue where non-"art" music is performed may have a lower socioeconomic status, the music that is performed, such as blues, rap, punk, funk, or ska may be very complex and sophisticated.


          When composers introduce styles of music which break with convention, there can be a strong resistance from academic music experts and popular culture. Late-period Beethoven string quartets, Stravinsky ballet scores, serialism, bebop-era jazz, hip hop, punk rock, and electronica have all been considered non-music by some critics when they were first introduced.


          Such themes are examined in the sociology of music. The sociological study of music, sometimes called sociomusicology, is often pursued in departments of sociology, media studies, or music, and is closely related to the field of ethnomusicology.


          Business


          The music industry refers to the business industry connected with the creation and sale of music. It consists of record companies, labels and publishers that distribute recorded music products internationally and that often control the rights to those products. Some music labels are " independent," while others are subsidiaries of larger corporate entities or international media groups.


          


          Education


          


          Primary


          The incorporation of music training from preschool to post secondary education is common in North America and Europe. Involvement in music is thought to teach basic skills such as concentration, counting, listening, and cooperation while also promoting understanding of language, improving the ability to recall information, and creating an environment more conducive to learning in other areas. In elementary schools, children often learn to play instruments such as the recorder, sing in small choirs, and learn about the history of Western art music. In secondary schools students may have the opportunity to perform some type of musical ensembles, such as choirs, marching bands, concert bands, jazz bands, or orchestras, and in some school systems, music classes may be available. Some students also take private music lessons with a teacher. Amateur musicians typically take lessons to learn musical rudiments and beginner- to intermediate-level musical techniques.


          At the university level, students in most arts and humanities programs can receive credit for taking music courses, which typically take the form of an overview course on the history of music, or a music appreciation course that focuses on listening to music and learning about different musical styles. In addition, most North American and European universities have some type of musical ensembles that non-music students are able to participate in, such as choirs, marching bands, or orchestras. The study of Western art music is increasingly common outside of North America and Europe, such as the Indonesian Institute of the Arts in Yogyakarta, Indonesia, or the classical music programs that are available in Asian countries such as South Korea, Japan, and China. At the same time, Western universities and colleges are widening their curriculum to include music of non-Western cultures, such as the music of Africa or Bali (e.g. Gamelan music).


          


          Academia


          Musicology is the study of the subject of music. The earliest definitions defined three sub-disciplines: systematic musicology, historical musicology, and comparative musicology or ethnomusicology. In contemporary scholarship, one is more likely to encounter a division of the discipline into music theory, music history, and ethnomusicology. Research in musicology has often been enriched by cross-disciplinary work, for example in the field of psychoacoustics. The study of music of non-western cultures, and the cultural study of music, is called ethnomusicology.


          Graduates of undergraduate music programs can go on to further study in music graduate programs. Graduate degrees include the Master of Music, the Master of Arts, the Doctor of Philosophy (PhD) (e.g., in musicology or music theory), and more recently, the Doctor of Musical Arts, or DMA. The Master of Music degree, which takes one to two years to complete, is typically awarded to students studying the performance of an instrument, education, voice or composition. The Master of Arts degree, which takes one to two years to complete and often requires a thesis, is typically awarded to students studying musicology, music history, or music theory. Undergraduate university degrees in music, including the Bachelor of Music, the Bachelor of Music Education, and the Bachelor of Arts (with a major in music) typically take three to five years to complete. These degrees provide students with a grounding in music theory and music history, and many students also study an instrument or learn singing technique as part of their program.


          The PhD, which is required for students who want to work as university professors in musicology, music history, or music theory, takes three to five years of study after the Master's degree, during which time the student will complete advanced courses and undertake research for a dissertation. The DMAis a relatively new degree that was created to provide a credential for professional performers or composers that want to work as university professors in musical performance or composition. The DMA takes three to five years after a Master's degree, and includes advanced courses, projects, and performances. In Medieval times, the study of music was one of the Quadrivium of the seven Liberal Arts and considered vital to higher learning. Within the quantitative Quadrivium, music, or more accurately harmonics, was the study of rational proportions.


          Zoomusicology is the study of the music of non-human animals, or the musical aspects of sounds produced by non-human animals. As George Herzog (1941) asked, "do animals have music?" Franois-Bernard Mche's Musique, mythe, nature, ou les Dauphins d'Arion (1983), a study of "ornitho-musicology" using a technique of Nicolas Ruwet's Language, musique, posie (1972) paradigmatic segmentation analysis, shows that bird songs are organised according to a repetition-transformation principle. Jean-Jacques Nattiez (1990), argues that "in the last analysis, it is a human being who decides what is and is not musical, even when the sound is not of human origin. If we acknowledge that sound is not organised and conceptualised (that is, made to form music) merely by its producer, but by the mind that perceives it, then music is uniquely human."


          Music theory is the study of music, generally in a highly technical manner outside of other disciplines. More broadly it refers to any study of music, usually related in some form with compositional concerns, and may include mathematics, physics, and anthropology. What is most commonly taught in beginning music theory classes are guidelines to write in the style of the common practice period, or tonal music. Theory, even that which studies music of the common practice period, may take many other forms. Musical set theory is the application of mathematical set theory to music, first applied to atonal music. Speculative music theory, contrasted with analytic music theory, is devoted to the analysis and synthesis of music materials, for example tuning systems, generally as preparation for composition.


          


          Ethnomusicology


          In the West, much of the history of music that is taught deals with the Western civilization's art music. The history of music in other cultures (" world music" or the field of "ethnomusicology") is also taught in Western universities. This includes the documented classical traditions of Asian countries outside the influence of Western Europe, as well as the folk or indigenous music of various other cultures.


          Popular styles of music varied widely from culture to culture, and from period to period. Different cultures emphasised different instruments, or techniques, or uses for music. Music has been used not only for entertainment, for ceremonies, and for practical and artistic communication, but also for propaganda in totalitarian countries.


          There is a host of music classifications, many of which are caught up in the argument over the definition of music. Among the largest of these is the division between classical music (or "art" music), and popular music (or commercial music - including rock and roll, country music, and pop music). Some genres don't fit neatly into one of these "big two" classifications, (such as folk music, world music, or jazz music).


          As world cultures have come into greater contact, their indigenous musical styles have often merged into new styles. For example, the United States bluegrass style contains elements from Anglo- Irish, Scottish, Irish, German and African instrumental and vocal traditions, which were able to fuse in the United States' multi-ethnic society. Genres of music are determined as much by tradition and presentation as by the actual music. Some works, like George Gershwin's Rhapsody in Blue, are claimed by both jazz and classical music. Many current music festivals celebrate a particular musical genre.


          Indian music, for example, is one of the oldest and longest living types of music, and is still widely heard and performed in South Asia, as well as internationally (especially since the 1960s). Indian music has mainly 3 forms of classical music, Hindustani, Carnatic, and Dhrupad styles. It has also a large repertoire of styles, which involve only percussion music such as the talavadya performances famous in South India.


          


          Music therapy


          Robert Burton wrote in his 17th century work, The Anatomy of Melancholy, that music and dance were critical in treating mental illness, especially melancholia. He said that


          
            
              But to leave all declamatory speeches in praise of divine music, I will confine myself to my proper subject: besides that excellent power it hath to expel many other diseases, it is a sovereign remedy against despair and melancholy, and will drive away the devil himself.

            

          


          Burton noted that


          
            
              ...Canus, a Rhodian fiddler, in Philostratus, when Apollonius was inquisitive to know what he could do with his pipe, told him, "That he would make a melancholy man merry, and him that was merry much merrier than before, a lover more enamoured, a religious man more devout."

            

          


          In November 2006, Dr. Michael J. Crawford and his colleagues also found that music therapy helped schizophrenic patients. In the Ottoman Empire, mental illnesses were treated with music.
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        Musical instrument


        
          

          A musical instrument is a device constructed or modified for the purpose of making music. In principle, anything that produces sound can serve as a musical instrument. The term "musical instrument", however, is generally reserved for items that have a specific musical purpose such as a piano. The academic study of musical instruments is called organology.


          


          Archeology and anthropology


          Scholars agree that there are no completely reliable methods of determining the exact chronology of musical instruments across cultures. Comparing and organizing instruments based on their complexity is misleading, since advancements in musical instruments have sometimes reduced complexity. For example, construction of early slit drums involved felling and hollowing out large trees; later slit drums were made by opening bamboo stalks, a much simpler task. It is likewise misleading to arrange the development of musical instruments by workmanship since all cultures advance at different levels and have access to different materials. For example, anthropologists attempting to compare musical instruments made by two cultures that existed at the same time but who differed in organization, culture, and handicraft cannot determine which instruments are more "primitive". Ordering instruments by geography is also partially unreliable, as one cannot determine when and how cultures contacted one another and shared knowledge. German musicologist Curt Sachs, one of the most prominent musicologists in modern times, proposed that a geographical chronology is preferable, however, due to its limited subjectivity.


          Archaeological evidence of musical instruments was discovered in excavations at the Royal Cemetery in the Sumerian city of Ur. These instruments include nine lyres, two harps, a silver double flute, sistra and cymbals. These excavations, carried out by Leonard Woolley in the 1920s, uncovered non-degradable fragments of instruments and the voids left by the degraded segments which, together, have been used to reconstruct them. The graves to which these instruments were related have been carbon dated to between 2600 and 2500 BCE, providing evidence that these instruments were being used in Sumeria by this time.


          A cuneiform tablet from Nippur in Mesopotamia dated to 2000 BCE indicates the names of strings on the lyre and represents the earliest known example of music notation.


          


          History


          Until the 19th century CE, written musical histories began with mythological accounts of how musical instruments were invented. Such accounts included Jubal, descendant of Cain and "father of all such as handle the harp and the organ", Pan, inventor of the panpipes, and Mercury, who is said to have made a dried tortoise shell into the first lyre. Modern histories have replaced such mythology with anthropologically proven information. Scholars agree that there was no definitive "invention" of the musical instrument since the definition of the term "musical instrument" is completely subjective to both the scholar and the would-be inventor. For example, a Homo habilis slapping his body could be the makings of a musical instrument regardless of the being's intent.


          Among the first devices external to the human body considered to be instruments are rattles, stampers, and various drums. These earliest instruments evolved due to the human motor impulse to add sound to emotional movements such as dancing. Eventually, some cultures assigned ritual functions to their musical instruments. Those cultures developed more complex percussion instruments and other instruments such as ribbon reeds, flutes, and trumpets. Some of these labels carry far different connotations from those used in modern day; early flutes and trumpets are so-labeled for their basic operation and function rather than any resemblance to modern instruments. Among early cultures for whom drums developed ritual, even sacred importance are the Chukchi people of the Russian Far East, the indigenous people of Melanesia, and many cultures of East Africa. One East African tribe, the Wahinda, even believed that seeing a drum would be fatal to any person other than the sultan. The bagpipe was an old North African instrument used by the destitute Berbers to collect charity. Nero, the Roman Emperor, imported it to Europe.


          Humans eventually developed the concept of using musical instruments for producing a melody. Until this time in the evolutions of musical instruments, melody was common only in singing. Similar to the process of reduplication in language, instrument players first developed repetition and then arrangement. An early form of melody was produced by pounding two stamping tubes of slightly different sizesone tube would produce a "clear" sound and the other would answer with a "darker" sound. Such instrument pairs also included bullroarers, slit drums, shell trumpets, and skin drums. Cultures who used these instrument pairs associated genders with them; the "father" was the bigger or more energetic instrument, while the "mother" was the smaller or duller instrument. Musical instruments existed in this form for thousands of years before patterns of three or more tones would evolve in the form of the earliest xylophone. Xylophones originated in the mainland and archipelago of Southeast Asia, eventually spreading to Africa, the Americas, and Europe. Along with xylophones, which ranged from simple sets of three "leg bars" to carefully-tuned sets of parallel bars, various cultures developed instruments such as the ground harp, ground zither, musical bow, and jaw harp.


          Images of musical instruments begin to appear in Mesopotamian artifacts in 2800 BCE or earlier. Beginning around 2000 BCE, Sumerian and Babylonian cultures began delineating two distinct classes of musical instruments due to division of labor and the evolving class system. Popular instruments, simple and playable by anyone, evolved differently from professional instruments whose development focused on effectiveness and skill. Despite this development, very few musical instruments have been recovered in Mesopotamia. Scholars must rely on artifacts and cuneiform texts written in Sumerian or Akkadian to reconstruct the early history of musical instruments in Mesopotamia. Even the process of assigning names to these instruments is challenging since there is no clear distinction among various instruments and the words used to describe them. Although Sumerian and Babylonian artists mainly depicted ceremonial instruments, historians have been able to distinguish six idiophones used in early Mesopotamia: concussion clubs, clappers, sistra, bells, cymbals, and rattles. The sistra are of particular interest because similar designs have been found in far-reaching places such as Tbilisi, Georgia and among the Native American Yaqui tribe. The people of Mesopotamia preferred stringed instruments to any other, as evidenced by their proliferation in Mesopotamian figurines, plaques, and seals. Innumerable varieties of harps are depicted, as well as lyres and lutes, the forerunner of modern stringed instruments such as the violin.


          Musical instruments used by the Egyptian culture before 2700 BCE bore striking similarity to those of Mesopotamia, leading historians to conclude that the civilizations must have been in contact with one another. Sachs notes that Egypt did not possess any instruments that the Sumerian culture did not also possess. However, by 2700 BCE the cultural contacts seem to have dissipated; the lyre, a prominent ceremonial instrument in Sumer, did not appear in Egypt for another 800 years. Clappers and concussion sticks appear on Egyptian vases as early as 3000 BCE. The civilization also made use of sistra, vertical flutes, double clarinets, arched and angular harps, and various drums. Little history is available in the period between 2700 BCE and 1500 BCE, as Egypt (and indeed, Babylon) entered a long violent period of war and destruction. This period saw the Kassites destroy the Babylonian empire in Mesopotamia and the Hyksos destroy the Middle Kingdom of Egypt. When the Pharaohs of Egypt conquered Southwest Asia in around 1500 BCE, the cultural ties to Mesopotamia were renewed and Egypt's musical instruments also reflected heavy influence from Asiatic cultures. Under their new cultural influences, the people of the New Kingdom began using oboes, trumpets, lyres, lutes, castanets, and cymbals.


          


          Types


          All musical instruments fall under the classification of one of four types of instrument, brass, woodwinds, percussion, and strings.


          


          Brass


          
            [image: A trumpet, perhaps the most famous brass instrument.]

            
              A trumpet, perhaps the most famous brass instrument.
            

          


          A brass instrument is a musical instrument whose tone is produced by vibration of the lips as the player blows into a tubular resonator. There are many brass instruments, including the trombone, trumpet, tuba, baritone, euphonium, french horn, flugelhorn, sousaphone, mellophone, saxhorn, cornet, sackbut, bazooka, bugle, cornett, serpent, ophicleide and the keyed trumpet.


          


          Woodwinds


          A woodwind instrument is a musical instrument which produces sound when the player blows air against an edge of, or opening in, the instrument, causing the air to vibrate within a resonator. Most commonly, the player blows against a thin piece of wood called a reed. Woodwind instruments include the Bansuri, dizi, flute, fife, Piccolo, clarinet, bassoon, saxophone, bass clarinet, panpipes, and the double reed oboe and english horn.


          


          Strings


          A string instrument is a musical instrument that produces sound by means of vibrating strings. Common string instruments include the piano, violin, viola, cello, bass, mandolin, guitar, sitar, harp, and the banjo.


          


          Percussion
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          A percussion instrument is any object which produces a sound by being hit with an implement, shaken, rubbed, scraped, or by any other action which sets the object into vibration. Some percussion instruments are the xylophone, piano, triangle, snare and bass drums, cymbals, and anything that can be hit, for example, a desk could be a percussion instrument.


          


          Classification


          There are many different methods of classifying musical instruments. All methods examine some combination of the physical properties of the instrument, how music is performed on the instrument, the range of the instrument, and the instrument's place in an orchestra or other ensemble. Some methods arise as a result of disagreements between experts on how instruments should be classified. While a complete survey of the systems of classifications is beyond the scope of this article, a summary of major systems follows.


          


          Ancient systems


          An ancient system, dating from at least the 1st century BC, divides instruments into four main classification groups: instruments where the sound is produced by vibrating strings; instruments where the sound is produced by vibrating columns of air; percussion instruments made of wood or metal; and percussion instruments with skin heads, or drums. Victor-Charles Mahillon later adopted a system very similar to this. He was the curator of the musical instrument collection of the conservatoire in Brussels, and for the 1888 catalogue of the collection divided instruments into four groups: string instruments, wind instruments, percussion instruments, and drums.


          


          Sachs-Hornbostel


          Erich von Hornbostel and Curt Sachs later took up the ancient scheme and published an extensive new scheme for classification in Zeitschrift fr Ethnologie in 1914. Their scheme is widely used today, and is most often known as the Hornbostel-Sachs system.


          The original Sachs-Hornbostel system classified instruments into four main groups:


          
            	Chordophones, such as the piano or cello, produce sound by vibrating strings; they are sorted into zithers, keyboard chordophones, lyres, harps, lutes, and bowed chordophones.


            	Aerophones, such as the pipe organ or oboe, produce sound by vibrating columns of air; they are sorted into free aerophones, flutes, organs, reedpipes, and lip-vibrated aerophones.


            	Idiophones, such as the xylophone and rattle, produce sound by vibrating themselves; they are sorted into concussion, percussion, shaken, scraped, split, and plucked idiophones.


            	Membranophones, such as drums or kazoos, produce sound by a vibrating membrane; they are sorted into predrum membranophones, tubular drums, friction idiophones, kettledrums, friction drums, and mirlitons.

          


          Sachs later added a fifth category, electrophones, such as theremins, which produce sound by electronic means. Within each category are many subgroups. The system has been criticised and revised over the years, but remains widely used by ethnomusicologists and organologists.


          


          Schaeffner


          Andre Schaeffner, a curator at the Muse de l'Homme, disagreed with the Hornbostel-Sachs system and developed his own system in 1932. Schaeffner believed that the physical structure of a musical instrument, rather than its playing method, should determine its classification. His system divided instruments into two categories: instruments with solid, vibrating bodies and instruments containing vibrating air.


          


          Range


          Western instruments are also often classified by their musical range in comparison with other instruments in the same family. These terms are named after singing voice classifications:


          
            	Soprano instruments: flute,, recorder, violin, trumpet


            	Alto instruments: alto saxophone, oboe, alto flute, viola, horn


            	Tenor instruments: trombone, clarinet , Tenor Saxophone


            	Baritone instruments: Bassoon, English Horn, Baritone Saxophone, Baritone Horn, Bass Clarinet , Cello


            	Bass instruments: Contrabassoon, Bass Saxophone double bass, tuba

          


          Some instruments fall into more than one category: for example, the cello may be considered either tenor or bass, depending on how its music fits into the ensemble, and the trombone may be alto, tenor, or bass and the French horn, bass, baritone, tenor, or alto, depending on which range it is played.


          Many instruments have their range as part of their name: soprano saxophone, tenor saxophone, baritone saxophone, baritone horn, alto flute, bass flute, alto recorder, bass guitar, etc. Additional adjectives describe instruments above the soprano range or below the bass, for example: sopranino saxophone, contrabass clarinet.


          When used in the name of an instrument, these terms are relative, describing the instrument's range in comparison to other instruments of its family and not in comparison to the human voice range or instruments of other families. For example, a bass flute's range is from C3 to F♯6, while a bass clarinet plays about one octave lower.


          


          Construction


          Musical instrument construction is a specialized trade that requires years of training, practice, and sometimes an apprenticeship. Most makers of musical instruments specialize in one genre of instruments; for example, a luthier makes only stringed instruments. Some make only one type of instrument such as a piano.


          


          User interfaces


          Regardless of how the sound in an instrument is produced, many musical instruments have a keyboard as the user-interface. Keyboard instruments are any instruments that are played with a musical keyboard. Every key generates one or more sounds; most keyboard instruments have extra means ( pedals for a piano, stops for an organ) to manipulate these sounds. They may produce sound by wind being fanned (organ) or pumped (accordion), vibrating strings either hammered (piano) or plucked ( harpsichord), by electronic means (synthesizer) or in some other way. Sometimes, instruments that do not usually have a keyboard, such as the glockenspiel, are fitted with one. Though they have no moving parts and are struck by mallets held in the player's hands, they have the same physical arrangement of keys and produce soundwaves in a similar manner.
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        Music of Africa
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          The music of Africa is as vast and varied as the continent's many regions, nations and ethnic groups. Although there is no distinctly pan-African music, there are common forms of musical expression, especially within regions.


          Some musical genres of northern and northeastern Africa, and the Islands off East Africa, share both traditional African and Middle Eastern features.


          The music and dance forms of the African diaspora, including many Caribbean and Latin American music genres like rumba and salsa, as well as African American music, were founded to varying degrees on musical traditions from Africa, taken there by African slaves.


          


          Musical instruments


          Besides using the voice, which has been developed to use various techniques such as complex melisma and yodel, a wide array of musical instruments are used. African musical instruments include a wide array of drums, slit gongs, rattles, double bells as well as melodic instruments like string instruments, ( musical bows, different types of harps and harp-like instruments like the Kora as well as fiddles), many types of xylophone and lamellophone such as the mbira and different types of wind instrument like flutes and trumpets.


          Drums used in African traditional music include tama talking drums, bougarabou and djembe in West Africa, water drums in Central and West Africa, and the different types of ngoma drums (pronounced by some "engoma") in Central and Southern Africa.


          


          Relationship to language


          Many African languages are tonal languages, leading to a close connection between music and language in many African cultures. In singing, the tonal pattern or the text puts some constraints on the melodic patterns. On the other hand, in instrumental music a native speaker of a language can often perceive a text or texts in the music. This effect also forms the basis of drum languages ( talking drums).


          


          Relationship to dance
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          The treatment of "music" and "dance" as separate art forms is a European idea. In many African languages there is no concept corresponding exactly to these terms. For example, in many Bantu languages, there is one concept that might be translated as "song" and another that covers both the semantic fields of the European concepts of "music" and "dance". So there is one word for both music and dance (the exact meaning of the concepts may differ from culture to culture).


          For example, in Kiswahili, the word "ngoma" may be translated as "drum", "dance", "dance event", "dance celebration" or "music", depending on the context. Each of these translations is incomplete.


          Therefore, from an intracultural point of view, African music and African dance must be viewed in very close connection. The classification of the phenomena of this area of culture into "music" and "dance" is foreign to many African cultures.


          


          Traditional music


          A lot of African traditional music is or was performed by professional musicians. Some of it is belong to court music or sacral music traditions, therefore the term "folk" music is not always appropriate. Nevertheless, both the terms "folk music" and "traditional music" can be found in the literature.


          Sub-Saharan African folk music and traditional music is mostly functional in nature. There are, for example, many different kinds of work songs, ceremonial or religious music and courtly music performed at royal courts, but none of these are performed outside of their intended social context.


          Music is highly functional in African ethnic life, accompanying childbirth, marriage, hunting, and even political activities. Similarities with other cultures, particularly Indian and Middle Eastern, can be ascribed primarily to the spread of Islam.


          


          Popular music


          


          Influence in American music


          African music has been a major factor in the shaping of what we know today as blues and jazz. These styles have all, to some extent, borrowed from African rhythms and sounds, brought over the Atlantic ocean by slaves. Paul Simon, on his album " Graceland" has used African bands and music along with his own lyrics.


          As the rise of rock'n'roll music is often credited as having begun with 1940s blues music, and with so many genres having branched off from rock - the myriad subgenres of heavy metal, punk rock, pop music and many more - it can be argued that African music has been at the root of a very significant portion of all contemporary music.
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        Music of Antigua and Barbuda


        
          

          Antigua and Barbuda is a Caribbean nation in the Lesser Antilles island chain. The country is a second home for many of the pan-Caribbean genres of popular music, and has produced stars in calypso, soca, steeldrum, zouk and reggae. Of these, steeldrum and calypso are the most integral parts of modern Antiguan popular music; both styles are imported from the music of Trinidad and Tobago.


          The population of Antigua and Barbuda is mostly descended from West Africans brought to the Caribbean as slaves. Thus, the music of Antigua and Barbuda is largely African in character, and has only felt a limited influence from European styles.


          Little to no musical research has been undertaken on Antigua and Barbuda. As a result, much knowledge on the topic derives from novels, essays and other secondary sources.


          


          History


          Documented music in Antigua and Barbuda began only with the discovery of Antigua, then populated by Arawak and Caribs, by Christopher Columbus in 1493. The islands' early music, however, remains little studied. In the 1780s, documentation exists for African workers participating in outdoor dances accompanied by the banjar (later bangoe, perhaps related to the banjo) and toombah (later tum tum), a drum decorated with shell and tin jingles. By the 1840s, sophisticated subscription balls were common, held biweekly with European-derived quadrilles accompanied by fiddle, tambourine and triangle.


          Colonial era churches and missionary activity displaced and disrupted the music of African slaves, who adopted elements of European-derived religious music. The brass bands of the Salvation Army are an important example. In the mid- to late 19th century, a number of Portuguese indentured workers came to Antigua, bringing with them their styles of music. When most of the Portuguese left in the 1880s, Lebanese music was brought to the island by immigrants from that country.


          


          Folk music


          During the period of French colonial rule, African slaves were prohibited from celebrating in Carnival; they continued to do so, secretly, at home. There, an Afro-Caribbean style of percussion, dance and song called benna developed. Later, Antiguan and Barbudan folk music became more dominated by Trinidadian calypso and steelpan.


          Most forms of modern Antiguan and Barbudan music are not indigenous to the islands, and were imported from France, the United Kingdom, United States, Jamaica and Trinidad. Colonial dance styles like the highland fling and the quadrille remain popular in Africanized form. The loss of Antiguan traditions can be ascribed to the lack of a French colonial past (French islands of the Lesser Antilles retain much African-derived music and dance), the influence of the powerful Codrington family, a relatively unified African ethnic identity, the lack of African immigration after the peak of slavery importation, the British military presence at Shirley Heights and a modern history of unstable economy and government.


          


          Old Time Christmas Festival


          The Old Time Christmas Festival was a culturally significant celebration, replaced in 1957 by a Trinidadian-inspired Carnival. The Antiguan Christmas Festival included several elements that have been adopted into the modern Carnival.


          Christmas Festival traditions include both music and dance, especially related to masquerades and iron bands. The highland fling is a common Christmas Festival dance, also played in the modern Carnival, performed by people wearing Scottish kilts, masks made of wire and bearing whips of cowhide. Dancers wearing banana leaves and animal horns took part in the John Bull, while carolers paraded with long poles covered in lanterns, called carol trees, singing with accompaniment by the concertina. Stilt dancers in robes, called the Moko Jumbie, Jumpa-Ben or Long Ghosts, were also common, and were accompanied by kettle and bass drums, fife, triangle (cling-a-ching) and the boompipe, made from a plumbing joint one meter long.


          


          Benna


          Benna (or bennah) is an uptempo Antiguan folk song that was introduced following the prohibition of slavery. Songs usually focused on scandalous and bawdy rumors and gossip, and were in a call-and-response form with a leader and an audience. Benna's popularity and similarity to calypso helped make the island receptive to that genre's introduction. The modern performer Short Shirt has attempted to revive the benna in modern years, with his 1977 album Harambee an influential work that began updating benna with social and political awareness.


          By the beginning of the 20th century, it had become a method of folk communication, disseminating news and reports from across the island. In the 1940s and 50s, an improvisational benna singer named John "Quarkoo" Thomas sang up-to-date stories on legal scandals, and the sexual affairs of the upper-class. He was eventually imprisoned because of the lyrics to "Cocoatea", which was about the daughter of a respected citizen, and her secret pregnancy while in a convent.


          


          Popular music


          In other popular genres of music Antigua is best known for oldest and most successful soca band the Burning Flames, who have claimed the road march title for many years, most recently 2005. Another well-known Antiguan musician was Patrick "Johnny" Gomes, who worked for, among many others, the calypso giant Mighty Sparrow. The most famous indigenous musician in Antigua and Barbuda may be Oscar Mason, whose son, O'Neill is also a noted trombonist. The Antigua Community Players have been active for more than 52 years, performing a variety of musical productions in many styles, including the Antiguan folk song, benna.


          Other famous indigenous musicians from Antigua/Barbuda are jazz recording artists Roland Prince (guitarist), Courtney Winter (saxophonist) and Wendell Richardson, a former guitarist of Osibisa. Country recording artists Billy Rose and Wayne Daniel were also born on the island of Antigua. Additionally, Basil Hill, owner of King Midas Records in New York built a large international nightclub called the Atmosphere in 1978, creating a direct outlet for Antigua and Barbudan singers and bands. Elements of non-Antiguan and Barbudan music have continued to be imported to the islands in the latter 20th century, including the electronic gospel music of the American Baptist church, and the Afro-Jamaican drumming of Rastafarian music.


          


          Carnival


          See full article: Antigua Carnival


          The Antiguan Carnival is a celebration of music and dance held annually from the end of July to the first Tuesday in August. The most important day is that of the j'ouvert (or juv), in which brass and steel bands perform for much of the island's population. Barbuda's Carnival in June, and is known as Caribana. The Antiguan and Barbudan Carnivals replaced the Old Time Christmas Festival in 1957, with hopes of inspiring tourism in Antigua and Barbuda. Some elements of the Christmas Festival remain in the modern Carnival celebrations, which are otherwise largely based on the Trinidadian Carnival. The author Frank Manning has argued that this change, from indigenous traditions to tourist-oriented elements, has reduced Antiguans to "positions as service personnel and 'mimic men', robbing the culture of its natural integrity and cultural history"


          


          Music Festival


          The Antigua and Barbuda International Music Festival is a new addition to the 'summer line-up' that climax in August at the notorious Carnival celebrations. Geared to becoming a competing counterpart to the Carnival, the ABIMF could eventually become the leading musical event in the entire Caribbean region. In its first year of establishment, the music festival is already seeing some of the world's top artists performing in the show. For more information, visit: Antigua and Barbuda Music Festival.


          


          Steelpan


          The steelpan comes in many different forms, and put together is called a steel orchestra. Steel bands traditionally are made up of old pieces of metal example old irons, tire rims, steel pipes etc. Antigua's steel orchestras and iron bands can be found in churches and in many villages, and have been popular since their introduction. Every Carnival there is a competition to dub the best band of the island. Antigua's largest and oldest steel orchestra that still competes is the Hell's Gate steel orchestra. The Brute Force Steel Band was the first Antiguan steelpan band to record an album.


          


          Calypso


          Calypso was invented in Trinidad, and was used by the poor as a platform for social and political commentary, using complex metaphors and folkloric references to obscure their meaning to outsiders. Later, beginning in the 1960s, a popularized kind of calypso was developed for use in tourist hotels.


          The first hotel calypsonians were Black Shirt, Skeetch and Dadian, who were accompanied by a string ensemble of two guitars and a bass guitar (created out of an oil drum). The Antigua Carnival, and the Antiguan Calypso King competition, began in 1957; the King that year was Styler. This era also saw a growth in patriotic calypsos, focused on an emerging sense of victorious nationalism in the wake of growing autonomy.


          By the middle of the 1960s, two rival calypsonians dominated the Antiguan scene, Zemaki and Lord Canary. Their conflict was perpetuated as the King Short Shirt and Swallow rivalry during the 1970s and 1980s. In the middle of the 1980s, the Burning Flames emerged, winning the road march with "Styley Tight" in 1985. They achieved pan-Caribbean acclaim.
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          The music of Dominica plays an important role in the social and culture life of the Antillean island of Dominica. Popular music is widespread, with a number of native Dominican performers gaining national fame in imported genres like calypso, reggae, soca, zouk and rock and roll. In addition, Dominica's own popular music industry has created a form called bouyon, which combines elements from several styles and has achieved a wide fanbase in Dominica, especially the group WCK ( Windward Caribbean Kulture). Native musicians in various forms, like reggae ( Nasio Fontaine, Lazo), Brother Matthew Luke), soca ( Derick St. Rose-De Hunter, Young Bull), zouk ( Ophelia Marie), Cadence-Lypso ( Exile One),( Grammacks) and calypso ( The Wizzard), Levi "Super L" Loblack, have also become stars at home and abroad.


          Like the other Francophone musics of the Lesser Antilles, Dominican folk music is a hybrid of African and European elements. The quadrille is an important symbol of French Antillean culture, and is, on Dominica, typically accompanied by a kind of ensemble called a jing ping band. In addition, Dominica's folk tradition includes folk songs called bl, traditional storytelling called kont, masquerade, children's and work songs, and Carnival music.


          Until the late 1950s, the Afro-Dominican culture of most of the island was repressed by the colonial government and the influence of the Roman Catholic Church, both of which taught that African-derived music was evil, demonic and uncultured. This perception changed in the mid- to late 20th century, when Afro-Dominican culture came to be celebrated through the work of promoters like Cissie Caudeiron.


          


          Characteristics


          Dominica's terrain is rugged, which has fostered distinct regional traditions. The northern, eastern, southern, western and central parts of the island are music areas. The villages of Wesley and Marigot are also unique in their preservation of English language and music rather than the more French-based styles of the rest of the island.


          Dominican folk music is an oral tradition, learned informally through watching others perform. As of 1987, most performers of traditional music were either over fifty years old or under thirty-five, which indicates an ongoing revival of previously declining traditions. Music is evaluated based on both characteristics of the music, such as complex syncopated rhythms, as well as social factors, such as the ability of the performers to improvise and respond to their surroundings and to keep the audience excited and participating in the music.


          Characteristics of Dominican music include the West African use of call and response singing, clapping as a major part of rhythm and lyrical, dance and rhythmic improvisation. Lyrics are almost all in French Creole, and are traditionally sung by women (chantwl), while the instrumental traditions are predominantly practiced by men. Drums, generically known as lapo kabwit, are the most prominent part of Dominica's instrumental tradition.


          


          Folk music
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          Dominican folk music includes, most influentially, the French Antillean quadrille tradition, the jing ping style of dance music, as well as bl and heel-and-toe polka. Traditional Carnival music includes chant mas and lapo kabwit. Folk music on Dominica has historically been a part of everyday life, including work songs, religious music and secular, recreational music.


          The quadrille is one of the most important dance of the Dominican folk tradition, which also includes the lancer and distinctive forms of several dances, many of them derived from European styles. The bidjin ( biguine), mereng ( merengue), sotis ( schottische), polka pil (pure polka), vals o vyenn (Viennese waltz) and mazouk ( mazurka) are particularly widespread.


          


          Bl


          Bl are folk songs of West African origin, traditionally performed recreationally in the evening during the full moon, and more rarely, lavy ( wakes). The bl tradition has declined in the 20th and 21st century, but is still performed for holidays like Easter, Independence Day, Christmas, Jounen Kwyl and patron saint festivals held annually in the Parishes of Dominica, especially in the Ft St.-Pierre and the Ft St.-Isidore for fishermen and workers respectively.


          All bl are accompanied by an eponymous drum, the tanbou bl, along with the tingting ( triangle) and chakchak ( maracas). Bls start with a lead vocalist, who is followed by the responsorial chorus (lavwa), then a drummer and dancers. Traditional dances revolve around stylized courtship between a male and female dancer, known as the kavaly and danm respectively. The bl song-dances include the bl sot, bl pririt, bl djouba, bl contredanse, bl rickety and bl pitj.


          


          Quadrille


          The quadrille is a dance form that is an important symbol of French Antillean culture, not just in Dominica, but also Martinique, Guadeloupe and other Francophone islands. Dominican quadrilles are traditionally performed by four sets of couples in subscription picnics or dances, and in private parties. However, the quadrille tradition now only survives at holidays and festivals.


          The Dominican quadrille generally has four figures, the pastouwl, lapoul, lt and latrinitez. Some regions of Dominica, such as Petite Savanne, are home to local variants such as the caristo. Many quadrilles are found across Dominica under a wide variety of names. In addition to the standard quadrille, the lancer is also an important Dominican dance.


          Accompaniment for the quadrille is provided by a four instrument ensemble called a jing ping band, or less commonly, an accordion band; jing ping groups also accompany the flirtation, a circle dance. Jing ping bands are made up of a boumboum ( boom pipe), syak or gwaj ( scraper- rattle), tambal or tanbou ( tambourine) and accordion. The double bass and banjo are also sometimes used. Bamboo flutes led the jing ping ensembles before the 1940s, when accordions were introduced. The Dominican flute tradition declined as a result, despite their additional use in serenades, until being revived after the National Independence Competitions.


          


          Other folk music


          Dominica's folk musical heritage includes work songs, storytelling, children's music and masquerade songs. Dominican work songs are accompanied by the tambou twavay drum, and are performed by workers while gathering fruit, building roads, fishing, moving a house or sawing wood. Many are responsorial, and are generally short and simple, with the lyrical text and rhythm tying into the work to be accompanied. On modern Dominica, work songs are rarely performed.


          The kont, or storytelling, folk tradition of Dominica was focused around entertainment for night-time festivals, funeral wakes and feasts and festivals. Modern kont is mostly performed during major festival competitions. Most kont storytellers work with local traditions, such as legends and history, and provide an ethical or moral message. A one line theme song, often based around a duet between two characters, recurs throughout most kont performances.


          Unlike most Dominican folk songs, children's songs and musical games are mostly in English. They were originally in the same Creole as the rest of the island, but have come to be primarily of English, Scottish, and Irish derivation. Children's musical traditions include ring games and circle dances, and music accompanied by thigh-slapping and circle dancing.


          The chant mas ( masquerade song) tradition is based around pre-calypso Carnival music performed in a responsorial style by partygoers. The Dominican Carnival masquerade lasted for two days of parading through the streets, with a singer dancing backwards in front of the drummer on a tanbou ll. Chant&eacute mas lyrics are traditionally based on gossip and scandal, and addressed the personal shortcomings of others.


          


          Popular music


          The first internationally known bands from Dominica were 1970s groups like Exile One and Grammacks. These bands were the stars of the cadence-lypso scene, which was the first style of Dominican music to become popular across the Caribbean. By the 1980s, however, Martinican zouk and other styles were more popular. In 1988, WCK formed, playing an experimental fusion of cadence-lypso with the islands jing ping sound. The result became known as bouyon, and has re-established Dominica in the field of popular music.


          


          Early popular music


          Dominican popular music history can be traced back to the 1940s and 50s, when dance bands like the Casimir Brothers and later, The Swinging Stars, became famous across the island. Their music was a dance-oriented version of many kinds of Caribbean and Latin popular music, such as Cuban bolero, Brazilian samba, the merengue of the Dominican Republic and Trinidadian calypso and funk.


          By the beginning of the 1960s, calypso and Trinidadian steelpan became the most popular styles of music on Dominica, replacing traditional Carnival music like chant mas and lapo kabwit. Early recording stars from this era included Swinging Busters, The Gaylords, De Boys an Dem and Los Caballeros, while chorale groups also gained fans, especially Lajenne Etwal, Sifl Montan'y and the Dominica Folk singers. These early popular musicians were aided by the spread of radio broadcasting, beginning with WIDBS and later Radio Dominica.


          Of these early popular musicians, a few pioneering the use of native influences. The Gaylords hits, like Ti Mako, Pray for the Blackman, Lovely Dominica and Douvan Jo, were either English or the native Creole, kwyl. By the end of the 1960s and beginning of the 1970s, American rock and roll, soul and funk had reached Dominica and left lasting influences. Funky rock-based bands like Voltage Four, Woodenstool and Every Mother's Child became popular.


          Calypso has been popular in Dominica since the 1950s; the first Calypso King was crowned in 1959. Popular calypso in Dominica has always been closely associated with steelpan music. The first wave of Dominican steelpan includes bands like Esso, Shell and Regent, Vauxhall and Old Oak.


          Cadence-lypso developed in the 1970s, and was the first style of Dominican music to find international acclaim, eventually becoming a part of styles like zouk. The most influential band in the development of cadence-lypso was Exile One who combined calypso with compas and cadence, styles derived from Haitian music. Cadence-lypso was influenced by nationalist movement that espoused Rastafari and Black Power. Many groups performed songs with intensely ideological positions, and much of the repertoire was in the vernacular kwyl language.


          


          Recent popular music


          During the 1980s, cadence-lypsos popularity declined greatly. Some Dominican performers remained famous, such as Ophelia, a very renowned singer of the period. Popular music during this time was mostly zouk, a style pioneered by the Martinican band Kassav, who used styles of folk music of Martinique and Guadeloupe. Soca, a kind of Trinidadian music, was also popular at the time, producing bands like RSB, Windward Caribbean Kulture (WCK) and First Serenade. The 80s also saw a rise in popular for jazz and the formation of several jazz bands, while groups like Exile One began exploring tradition rhythms from jing ping and lapo kabwit.


          Bouyon is a fusion of jing ping, cadence-lypso and other styles of Caribbean music, developed by a band called Windward Caribbean Kulture (later WCK). WCK was among the most prominent of 80s Dominican soca bands. They began using native drum rhythms and elements of the music of jing ping bands, as well as ragga-style vocals. Bouyon is popular across the Caribbean, and is known as jump up music in Guadeloupe and Martinique. A modern offshoot of bouyon, bouyon-muffin, uses more prominent elements of Jamaican raggamuffin music. Modern bouyon bands include Rough and Ready, Wassin Warriors and Seramix.


          Religious music, influenced by American gospel, has become an important part of Dominican popular music in the 1990s. Performers include Cegid, Exeters, Agnes Aaron, Leon Esprit, Jerry Lloyd and End Time Singers. Calypso has also retained much popularity in Dominica, as has jazz. The band Impact has fused jazz with Caribbean music. Other styles include steelpan, which has declined popularity despite the efforts of groups like Phase Five, and dancehall, which includes performers like Puppa Tino, Miekey Moreau, Cecil Moses and Skinny Banton.


          


          Music institutions and festivals


          The Caribbean Carnival is an important part of the Dominican culture. Originally featuring masquerade songs (chant mas) and other local traditions, traditional Carnival, Mas Domnik, came to be dominated by imported calypso music and steel bands in the early 1960s; calypso appealed to Carnival-goers because the lyrical focus on local news and gossip was similar to that of chant mas, despite a rhythmic pattern and instrumentation which contrast sharply with traditional Dominican Mas Domnik music. After a fire in 1963, the traditional Carnival was banned, though calypso and steelpan continued to grow in popularity. Modern Carnival on Dominica takes place on the Monday and Tuesday before Ash Wednesday, and is a festive occasion during which laws against libel and slander are suspended. The modern Dominican Carnival is heavily based on the Trinidadian celebration, but is not as commercialized due to a lack of corporate sponsorship.


          The World Creole Music Festival takes place on the island of Dominica, in Festival City, Roseau, which is run by the governmental Dominica Festivals Commission. The National Independence Competitions are an important part of Dominican musical culture. They were founded by Chief Minister of Dominica Edward Olivier Leblanc in 1965, and promote the traditional music and dance of Dominica. The government of Dominica also promotes Dominican music through the Dominican Broadcasting Station, which broadcasts between 20% and 25% local music as a matter of policy.
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          The music of India includes multiple varieties of folk, popular, pop, and classical music. India's classical music tradition, including Carnatic and Hindustani music, has a history spanning millennia and, developed over several eras, remains fundamental to the lives of Indians today as sources of religious inspiration, cultural expression and pure entertainment. India is made up of several dozen ethnic groups, speaking their own languages and dialects, having very distinct cultural traditions.


          


          Classical music


          The two main traditions of classical music have been Carnatic music, found predominantly in the peninsular regions and Hindustani music, found in the northern and central parts. While both traditions claim Vedic origin, history indicates that the two traditions diverged from a common musical root since c. 13th century. For more, see Indian classical music, Hindustani music and Carnatic music.


          


          Hindustani music


          Hindustani music is an Indian classical music tradition that took shape in northern India circa the 13th and 14th centuries AD from existing religious, folk, and theatrical performance practices. The practice of singing based on notes was popular even from the Vedic times where the hymns in Sama Veda, a sacred text, was sung as Samagana and not chanted. Developing a strong and diverse tradition over several centuries, it has contemporary traditions established primarily in India but also in Pakistan and Bangladesh. In contrast to Carnatic music, the other main Indian classical music tradition originating from the South, Hindustani music was not only influenced by ancient Hindu musical traditions, Vedic philosophy and native Indian sounds but also by the Persian performance practices of the Mughals.


          


          Carnatic music


          The present form of Carnatic music is based on historical developments that can be traced to the 15th - 16th centuries CE and thereafter. From the ancient Sanskrit works available, and the several epigraphical inscriptional evidences, the history of classical musical traditions can be traced back to about 2500 years.


          Carnatic music is completely melodic, with improvised variations. The main emphasis is on vocal music; most compositions are written to be sung, and even when played on instruments, they are meant to be performed in a singing style (known as gāyaki). Like Hindustani music, Carnatic music rests on two main elements: rāga, the modes or melodic formul, and tāḷa, the rhythmic cycles.


          


          Folk music


          


          Bhavageete


          Bhavageete (literally 'devotional song') is a form of expressionist poetry and light music. Notable Bhavageete performers include P. Kalinga Rao, Mysore Ananthaswamy, C. Aswath, Shimoga Subbanna, Archana Udupa, Raju Ananthaswamy etc.


          


          Bhangra


          Bhangra is a form of dance-oriented folk music that has become a pop sensation in the United Kingdom and North America. The present musical style is derived from the traditional musical accompaniment to the folk dance of Punjab called by the same name, bhangra.


          


          Lavani


          Lavani is a popular folk form of Maharashtra. Traditionally, the songs are sung by female artistes, but male artistes may occasionally sing Lavanis. The dance format associated with Lavani is known as Tamasha.


          


          Dandiya


          Dandiya is a form of dance-oriented folk music that has also been adapted for pop music worldwide. The present musical style is derived from the traditional musical accompaniment to the folk dance of Dandiya called by the same name, dandiya. (DANDIYA means small sticks and are used in place of swords to train and practice martial art in form of dance by tribal in interior Gujarat in India. it is believed to be in practice since the days when Lord Krishna migrated from Mathura to Dwaraka.)


          


          Rajasthan


          Rajasthani has a very diverse cultural collection of musician castes, including Langas, Sapera, Bhopa, Jogi and Manganiyar. Rajasthan Diary quotes it as a soulful, full-throated music with Harmonious diversity. The haunting melody of Rajasthan evokes from a variety of delightfully primitive looking instruments. The stringed variety include the Sarangi, Rawanhattha, Kamayacha, Morsing and Ektara.Percussion instruments come in all shapes and sizes from the huge Nagaras and Dhols to the tiny Damrus. The Daf and Chang are a big favourite of the Holi (the festival of colours) revellers. Flutes and bagpipers come in local flavours such as Shehnai, Poongi, Algoza, Tarpi, Been and Bankia.


          The essence of Rajasthani Music is derived from the creative symphony of string instruments, percussion instruments and wind instruments accompanied by melodious renditions of folk singers. It enjoys a respectable presence in bollywood(Indian Film Fratenity) Music as well.


          


          Bauls


          The Bauls of Bengal were a mystical order of musicians in 18th, 19th and early 20th century India who played a form of music using a khamak, ektara and dotara. The word Baul comes from Sanskrit batul meaning divinely inspired insanity. They are a group of mystic minstrels. They are thought to have been influenced greatly by the Hindu tantric sect of the Kartabhajas as well as by Sufi sects. Bauls travel in search of the internal ideal, Maner Manush (Man of the Heart).


          


          Rabindra Sangeet


          A towering figure of Indian music was Rabindranath Tagore. Writing in Bengali, he created a library of over 2,000 songs now known by Bengalis as rabindra sangeet whose form is primarily influenced by Hindustani classical thumri style. Many singers in West Bengal proudly base their entire careers on the singing of Tagore musical masterpieces.


          


          Qawwali


          Qawwali is a Sufi form of devotional music based on the principles of Hindustani classical. It is performed with one or two lead singers, several chorus singers, harmonium, tabla, and dholak.


          


          Pop music


          The biggest form of Indian pop music is filmi, or songs from Indian musical films. The Film industry of India supported music by according reverence to classical music while utilizing the western orchestration to support Indian melodies. Music composers like C. Ramchandra, Salil Chowdhary, S.D. Burman, Vasant Desai, Shankar Jaikishan employed the principles of harmony while retaining classical and folk flavor. Reputed names in the domain of Indian classical music like Pt. Ravishankar, Ustad Vilayat Khan, Ustad Ali Akbar Khan and Pt. Ramnarayan have also composed music for films. Independent pop acts such as Asha Bhosle, Alisha Chinai, Shaan, Madhushree, Shreya Ghoshal, Nihira Joshi, Kavita Krishnamurthy, Chinmayi Sripada, Sonu Nigam, Sukhwinder Singh, KK, Kunal Ganjawala, Sunidhi Chauhan, Alka Yagnik and rock bands like Indus Creed, Indian Ocean , and Euphoria exist and have gained mass appeal with the advent of cable music television.


          


          Interaction with non-Indian music


          In the late 1970s and early 1980s, rock and roll fusions with Indian music were well-known throughout Europe and North America. Ali Akbar Khan's 1955 performance in the United States was perhaps the beginning of this trend.


          jazz pioneers such as John Coltranewho recorded a composition entitled 'India' during the November 1961 sessions for his album Live At The Village Vanguard (the track was not released until 1963 on Coltrane's album Impressions)also embraced this fusion. George Harrison (of the Beatles) played the sitar on the song "Norwegian Wood (This Bird Has Flown)" in 1965, which sparked interest from Shankar, who subsequently took Harrison as his apprentice. Jazz innovator Miles Davis recorded and performed with musicians like Khalil Balakrishna, Bihari Sharma, and Badal Roy in his post-1968 electric ensembles. Other Western artists like the Grateful Dead, Incredible String Band, the Rolling Stones, the Move and Traffic soon incorporated Indian influences and instruments, and added Indian performers.


          Though the Indian music craze soon died down among mainstream audiences, diehard fans and immigrants continued the fusion. In the late 1980s, Indian-British artists fused Indian and Western traditions to make the Asian Underground.


          In the new millennium, American hip-hop has featured Indian Filmi and Bhangra. Mainstream hip-hop artists have sampled songs from Bollywood movies and have collaborated with Indian artists. Examples include Timbaland's "Indian Flute", Erick Sermon and Redman's "React", Slum Village's "Disco", and Truth Hurts' hit song "Addictive", which sampled a Lata Mangeshkar song, and the Black Eyed Peas sampled Asha Bhosle's song "Yeh Mera Dil" in their hit single " Don't Phunk With My Heart". In 1997, the British band Cornershop paid tribute to Asha Bhosle with their song Brimful of Asha, which became an international hit. British-born Indian artist Panjabi MC also had a Bhangra hit in the U.S. with "Mundian To Bach Ke" which featured rapper Jay-Z. Asian Dub Foundation are not huge mainstream stars, but their politically-charged rap and punk rock influenced sound has a multi-racial audience in their native UK.


          


          Rock & Metal music


          The rock music "scene" in India is extremely small when compared to filmi or fusion music "scenes" but has of recent years come into its own, achieving a cult status of sorts. Rock music in India has its origins in 1960s and 70's when international stars such as The Beatles visited India and brought their music with them. These artistes' collaboration with Indian musicians such as Ravi Shankar and Zakir Hussain have led to the development of Raga Rock. However Indian Rock Bands began to gain prominence only much later, around the late 1980s. It was around this time that the rock band Indus Creed formerly known as The Rock Machine got itself noticed on the international stage with hits like Rock N Roll Renegade. Other bands quickly followed. As of now, the rock music scene in India is quietly growing day by day and gathering more support. With the introduction of MTV in the early 1990s, Indians began to be exposed to various forms of rock such as grunge and speed metal. This influence can be clearly seen in many Indian bands today. The cities of Kolkata, Delhi, Mumbai and Bangalore have emerged as major melting pots for rock and metal enthusiasts. Some prominent bands include Parikrama, Pentagram, Thermal and a Quarter, Zero, Half step down, PRITHVI, and Nexus. The future looks encouraging thanks to entities such as DogmaTone Records, that are dedicated to promoting and supporting Indian Rock.


          One of the most famous rock musicians in the world is the late Freddie Mercury of Queen. Born Farrokh Bomi Bulsara to Indian parents in Zanzibar, he was raised in Panchgani near Mumbai. Mercury was influenced early on by the Bollywood playback singer Lata Mangeshkar along with western influences such as Led Zeppelin, Jimi Hendrix, John Lennon and The Beatles.


          


          Film Music


          India is the largest film producing country in the world. It produces around 1,000 films in 27 official languages. Every film must contain five to six songs which are based either on classical Indian music or light music. It also contains devotional songs. The Indian audience loves music from films. There are number of music recording studios based in different film cities of India in Mumbai, Kolkata,Delhi, Chennai and Noida Film City.
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          The music of Italy ranges across a broad spectrum of opera and instrumental classical music, the traditional styles of the country's different regions, and a body of popular music drawn from both native and imported sources. Music has traditionally been one of the cultural markers of Italian national and ethnic identity and holds an important position in society and in politics. Italian innovation in musical scales, harmony, notation, and theatre enabled the development of opera in the late 16th century, and much of modern European classical music, such as the symphony and concerto.


          Instrumental and vocal classical music is an iconic part of Italian identity, spanning experimental art music and international fusions to symphonic music and opera. Opera is integral to Italian musical culture, and has become a major segment of popular music. The Neapolitan song, canzone Napoletana, and the cantautori singer-songwriter traditions are also popular domestic styles that form an important part of the Italian music industry, alongside imported genres like jazz, rock and hip hop. Italian folk music is an important part of the country's musical heritage, and spans a diverse array of regional styles, instruments and dances.


          


          Characteristics


          Like other elements of Italian culture, Italian music is generally eclectic. No parochial protectionist movement has ever attempted to keep Italian music pure and free from foreign influence, except briefly under the Fascist regime of the 1920s and 30s. As a result, Italian music has kept elements of the many peoples that have dominated or influenced the country, including Germanic tribes, Arabs, Greeks, French and Spanish. The country's historical contributions to music are also an important part of national pride. The relatively recent history of Italy includes the development of an opera tradition that has spread throughout the world; prior to the development of Italian identity or a unified Italian state, the Italian peninsula contributed to important innovations in music including the development of musical notation and Gregorian chant.


          Immigrant populations from around the Mediterranean, especially Greece, the Balkans and North Africa, have established large communities in the southern peninsula over the last thousand years. As a result, folk music on Sicily and the southern Italian mainland display features typical of elsewhere in the Mediterranean. These include an excessive nasality in the voice and an extremely ornamental approach to pitch. Lomax's description of southern Italian singing is widely cited: "A voice as pinched and strangulated and high-pitched as any in Europe. The singing expression is one of true agony, the throat is distended and flushed with strain, the brow knotted with a painful expression. Many tunes are long and highly ornamented in Oriental style." Melody has typically been important in most Italian musical forms, even at the expense of lyrics and harmonic complexity. This is true in opera, popular music and even, to some extent, in modern text-centered styles such as Italian hip hop and the music of the cantautori singer-songwriters.


          


          Social identity


          Italy was not unified politically until the 19th century. The drive towards unification led to efforts to create a sense of Italian identity, famously described by the Italian statesman Massimo dAzeglio: We have created Italy; now we have to create Italians. Abroad, Italian culture and society are often stereotyped, associating all Italian music with certain styles. For example, some years ago the Mayor of Venice banned gondoliers from singing Neapolitan songs for the tourists, most of whom requested " O sole mio" and other songs typical only of Naples but widely regarded abroad as characteristic of all Italian music.


          Allegiance to music is integrally woven into the social identity of Italians but no single style has been considered a characteristic "national style". Most folk musics are localized, and unique to a small region or city. Italy's classical legacy, however, is an important point of the country's identity, particularly opera; traditional operatic pieces remain a popular part of music and an integral component of national identity. The musical output of Italy remains characterized by "great diversity and creative independence (with) a rich variety of types of expression".


          With the growing industrialization that accelerated during the 20th century, Italian society gradually moved from an agricultural base to an urban and industrial centre. This change weakened traditional culture in many parts of society; a similar process occurred in other European countries, but unlike them, Italy had no major initiative to preserve traditional musics. Immigration from North Africa, Asia, and other European countries led to further diversification of Italian music. Traditional music came to exist only in small pockets, especially as part of dedicated campaigns to retain local musical identities:)


          


          Politics


          Music and politics have been intertwined for centuries in Italy. Just as many works of art in the Italian Renaissance were commissioned by royalty and the Roman Catholic Church, much music was likewise composed on the basis of such commissionsincidental court music, music for coronations, for the birth of a royal heir, royal marches, and other occasions. Composers who strayed ran certain risks. Among the best known of such cases was the Neapolitan composer Domenico Cimarosa, who composed the Republican hymn for the short-lived Neapolitan Republic of 1799. When the republic fell, he was tried for treason along with other revolutionaries. Cimarosa was not executed by the restored monarchy, but he was exiled.


          Music also played a role in the unification of the peninsula. During this period, some leaders attempted to use music to forge a unifying cultural identity. One example is the chorus "Va Pensiero" from Giuseppe Verdi's opera Nabucco. The opera is about ancient Babylon, but the chorus contains the phrase "O mia Patria", ostensibly about the struggle of the Israelites, but also a thinly veiled reference to the destiny of a not-yet-united Italy; the entire chorus became the unofficial anthem of the Risorgimento, the drive to unify Italy in the 19th century. Even Verdi's name was a synonym for Italian unity because "Verdi" could be read as an acronym for Vittorio Emanuele Re d'Italia, Victor Emanuel King of Italy, the Savoy monarch who eventually became Victor Emanuel II, the first king of united Italy. Thus, "Viva Verdi" was a rallying cry for patriots and often appeared in graffiti in Milan and other cities in what was then part of Austro-Hungarian territory. Verdi had problems with censorship before the unification of Italy. His opera Un ballo in maschera was originally entitled Gustavo III and was presented to the San Carlo opera in Naples, the capital of the Kingdom of the Two Sicilies, in the late 1850s. The Neapolitan censors objected to the realistic plot about the assassination of Gustav III, King of Sweden, in the 1790s. Even after the plot was changed, the Neapolitan censors still rejected it.


          Later, in the Fascist era of the 1920s and 30s, government censorship and interference with music occurred, though not on a systematic basis. Prominent examples include the notorious anti-modernist manifesto of 1932 and Mussolini's banning of G.F. Malipiero's opera La favola del figlio cambiato after one performance in 1934. The music media often criticized music that was perceived as either politically radical or insufficiently Italian. General print media, such as the Enciclopedia Moderna Italiana, tended to treat traditionally favored composers such as Giacomo Puccini and Pietro Mascagni with the same brevity as composers and musicians that were not as favoredmodernists such as Alfredo Casella and Ferruccio Busoni; that is, encyclopedia entries of the era were mere lists of career milestones such as compositions and teaching positions held. Even the conductor Arturo Toscanini, an avowed opponent of Fascism, gets the same neutral and distant treatment with no mention at all of his "anti-regime" stance. Perhaps the best-known episode of music colliding with politics involves Toscanini. He had been forced out of the musical directorship at La Scala in Milan in 1929 because he refused to begin every performance with the fascist song, Giovinezza. For this insult to the regime, he was attacked and beaten on the street outside the Bologne opera after a performance in 1931. During the Fascist era, political pressure stymied the development of classical music, although censorship was not as systematic as in Nazi Germany. A series of "racial laws" was passed in 1938, thus denying to Jewish composers and musicians membership in professional and artistic associations. Although there was not a massive flight of Italian Jews from Italy during this period (compared to the situation in Germany) composer Mario Castelnuovo-Tedesco, an Italian Jew, was one of those who emigrated. Some non-Jewish foes of the regime also emigratedToscanini, for one.


          More recently, in the later part of the 20th century, especially in the 1970s and beyond, music became further enmeshed in Italian politics. A roots revival stimulated interest in folk traditions, led by writers, collectors and traditional performers. The political right in Italy viewed this roots revival with disdain, as a product of the "unprivileged classes". The revivalist scene thus became associated with the opposition, and became a vehicle for "protest against free-market capitalism". Similarly, the avant-garde classical music scene has, since the 1970s, been associated with and promoted by the Italian Communist Party, a change that can be traced back to the 1968 student revolts and protests.


          


          Classical music


          Italy has long been a centre for European classical music, and by the beginning of the 20th century, Italian classical music had forged a distinct national sound that was decidedly Romantic and melodic. As typified by the operas of Verdi, it was music in which "...The vocal lines always dominate the tonal complex and are never overshadowed by the instrumental accompaniments..." Italian classical music had resisted the "German harmonic juggernaut"that is, the dense harmonies of Richard Wagner, Gustav Mahler and Richard Strauss. Italian music also had little in common with the French reaction to that German musicthe impressionism of Claude Debussy, for example, in which melodic development is largely abandoned for the creation of mood and atmosphere through the sounds of individual chords.


          European classical music changed greatly in the 20th century. New music abandoned much of the historical, nationally developed schools of harmony and melody in favour of experimental music, atonality, minimalism and electronic music, all of which employ features that have become common to European music in general and not Italy specifically. These changes have also made classical music less accessible to many people. Important composers of the period include Luciano Berio, Luigi Nono, Luigi Dallapiccola, Carlo Jachino, Gian Carlo Menotti, Jacopo Napoli, and Goffredo Petrassi.


          


          Opera


          Opera originated in Italy in the late 1500s during the time of the Florentine Camerata. Through the centuries that followed, opera traditions developed in Venice and Naples; the operas of Claudio Monteverdi, Alessandro Scarlatti, and, later, of Gioacchino Rossini, Vincenzo Bellini, and Gaetano Donizetti flourished. Opera has remained the musical form most closely linked with Italian music and Italian identity. This was most obvious in the 19th century through the works of Giuseppe Verdi, an icon of Italian culture and pan-Italian unity. Italy retained a Romantic operatic musical tradition in the early 20th century, exemplified by composers of the so-called Giovane Scuola, whose music was anchored in the previous century, including Arrigo Boito, Ruggiero Leoncavallo, Pietro Mascagni, and Francesco Cilea.


          After World War I, however, opera declined in comparison to the popular heights of the 19th and early 20th centuries. Causes included the general cultural shift away from Romanticism and the rise of the cinema, which became a major source of entertainment. A third cause is the fact that "internationalism" had brought contemporary Italian opera to a state where it was no longer "Italian". This was the opinion of at least one prominent Italian musicologist and critic, Fausto Terrefranca, who, in a 1912 pamphlet entitled Giaccomo Puccini and International Opera, accused Puccini of "commercialism" and of having deserted Italian traditions. Traditional Romantic opera remained popular; indeed, the dominant opera publisher in the early 20th century was Casa Ricordi, which focused almost exclusively on popular operas until the 30s, when the company allowed more unusual composers with less mainstream appeal. The rise of relatively new publishers such as Carisch and Suvini Zerboni also helped to fuel the diversification of Italian opera. Opera remains a major part of Italian culture; renewed interest in opera across the sectors of Italian society began in the 1980s. Respected composers from this era include the well-known Aldo Clementi, and younger peers such as Marco Tutino and Lorenzo Ferrero.


          


          Sacred music


          Italy, being one of Catholicism's seminal nations, has a long history of music for the Roman Catholic Church. Until approximately 1800, it was possible to hear Gregorian Chant and Renaissance polyphony, such as the music of Palestrina, Lasso, Anerio, and others. Approximately 1800 to approximately 1900 was a century during which a more popular, operatic, and entertaining type of church music was heard, to the exclusion of the aforementioned chant and polyphony. In the late 1800s, the Cecilian Movement was started by musicians who fought to restore this music. This movement gained impetus not in Italy but in Germany, particularly in Regensburg. The movement reached its apex around 1900 with the ascent of Don Lorenzo Perosi and his supporter (and future saint), Pope Pius X. The advent of Vatican II, however, nearly obliterated all Latin-language music from the Church, once again substituting it with a more popular style.


          


          Instrumental music


          The dominance of opera in Italian music tends to overshadow the important area of instrumental music. Historically, such music includes the vast array of sacred instrumental music, instrumental concertos, and orchestral music in the works of Andrea Gabrielli, Giovanni Gabrielli, Tomaso Albinoni, Arcangelo Corelli, Antonio Vivaldi, Luigi Boccherini, Luigi Cherubini and Domenico Scarlatti. (Even opera composers occasionally worked in other formsGiuseppe Verdi's String Quartet in E minor, for example. Even Donizetti, whose name is identified with the beginnings of Italian lyric opera, wrote 18 string quartets.) In the early 20th century, instrumental music began growing in importance, a process that started around 1904 with Giuseppe Martucci's Second Symphony, a work that Malipiero called "the starting point of the renascence of non-operatic Italian music." Several early composers from this era, such as Leone Sinigaglia, used native folk traditions.


          The early 20th century is also marked by the presence of a group of composers called the generazione dell'ottanta (generation of 1880), including Franco Alfano, Alfredo Casella, Gian Francesco Malipiero, Ildebrando Pizzetti, and Ottorino Respighi. These composers usually concentrated on writing instrumental works, rather than opera. Members of this generation were the dominant figures in Italian music after Puccini's death in 1924. New organizations arose to promote Italian music, such as the Venice Festival of Contemporary Music and the Maggio Musicale Fiorentino. Guido Gatti's founding of the periodical il Piano and then La ressegna musicale also helped to promote a broader view of music than the political and social climate allowed. Most Italians, however, preferred more traditional pieces and established standards, and only a small audience sought new styles of experimental classical music.


          


          Ballet


          Italian contributions to ballet are less known and appreciated than in other areas of classical music. Italy, particularly Milan, was the European centre of court choreography as early as the 1400s in the form of such things as ritual masked balls. Early choreographers and composers of ballet include Fabrizio Caroso and Cesare Negri. The style of ballet known as the "spectacles allitaliana" imported to France from Italy caught on, and the first ballet performed in France (1581), Ballet comique de la Royn, was composed by an Italian, Baltazarini di Belgioioso, better known by the French version of his name, Balthasar de Beaujoyeulx. Early ballet was accompanied by considerable instrumentation, with the playing of horns, trombones, kettle drums, dulcimers, bagpipes, etc. Although the music has not survived, there is speculation that dancers, themselves, may have played instruments onstage. Then, in the wake of the French Revolution, Italy again became a centre of ballet, largely through the efforts of Salvatore Vigan, a choreographer who worked with some of the most prominent composers of the day. He was made the balletmaster of La Scala in 1812. The best-known example of Italian ballet from the 19th century is probably Excelsior, with music by Romualdo Marenco and choreography by Luigi Manzotti. It was composed in 1881 and is a lavish tribute to the scientific and industrial progress of the 19th century. It is still performed and was staged as recently as 2002.


          Currently, major Italian opera theaters maintain ballet companies. They exist to provide incidental and ceremonial dancing in many operas, such as Aida or La Traviata. These dance companies usually maintain a separate ballet season and perform the standard repertoire of classical ballet, little of which is Italian. The Italian equivalent of the Russian Bolshoi Ballet and similar companies that exist only to perform ballet, independent of a parent opera theatre is La Scala Ballet, which is under the direction of Frdric Olivieri. Since 1979 there has existed in Italy a modern dance company, the Aterballetto, based in Reggio Emilia. The company performs worldwide under the leadership of choreographer Mauro Bigonzetti.


          


          Experimental music


          Experimental music is a broad, loosely-defined field encompassing musics created by abandoning traditional classical concepts of melody and harmony, and by using the new technology of electronics to create hitherto impossible sounds. In Italy, one of the first to devote his attention to experimental music was Ferruccio Busoni, whose 1907 publication, Sketch for a New Aesthetic of Music, discussed the use of electrical and other new sounds in future music. He spoke of his dissatisfaction with the constraints of traditional music:


          
            	We have divided the octave into twelve equidistant degreesand have constructed our instruments in such as way that we can never get in above or below or between themour ears are no longer capable of hearing anything elseyet Nature created an infinite gradationinfinite! Who still knows it nowadays?

          


          Similarly, Luigi Russolo, the Italian Futurist painter and composer, wrote of the possibilities of new music in his 1913 manifestoes The Art of Noises and Musica Futurista. He also invented and built instruments such as the intonarumori, mostly percussion, which were used in a precursor to the style known as musique concrte. One of the most influential events in early 20th century music was the return of Alfredo Casella from France in 1915; Casella founded the Societ Italiana di Musica Moderna, which promoted several composers in disparate styles, ranging from experimental to traditional. After a dispute over the value of experimental music in 1923, Casella formed the Corporazione delle Nuove Musiche to promote modern experimental music.


          In the 1950s, Luciano Berio experimented with instruments accompanied by electronic sounds on tape. In modern Italy, one important organization that fosters research in avantgarde and electronic music is CEMAT, the Federation of Italian Electroacoustic Music Centers. It was founded in 1996 in Rome and is a member of the CIME, the Confdration Internationale de Musique Electroacoustique. CEMAT promotes the activities of the Sonora project, launched jointly by the Department for Performing Arts, Ministry for Cultural Affairs and the Directorate for Cultural Relations, Ministry for Foreign Affairs with the object of promoting and diffusing Italian contemporary music abroad.


          


          Classical music in society


          Italian classical music grew gradually more experimental and progressive into the mid-20th century, while popular tastes have tended to stick with well established composers and compositions of the past. The 2004-2005 program at the Teatro San Carlo in Naples is typical of modern Italy: of the eight operas represented, the most recent was Puccini. In symphonic music, of the 26 composers whose music was played, 21 of them were from the 19th century or earlier, composers who use the melodies and harmonies typical of the Romantic era. This focus is common to other European traditions, and is known as postmodernism, a school of thought that draws on earlier harmonic and melodic concepts that pre-date the conceptions of atonality and dissonance. This focus on popular historical composers has helped to maintain a continued presence of classical music across a broad spectrum of Italian society. When music is part of a public display or gathering, it is often chosen from a very eclectic repertoire that is as likely to include well-known classical music as popular music.


          A few recent works have become a part of the modern repertoire, including scores and theatrical works by composers such as Luciano Berio, Luigi Nono, Franco Donatoni, and Sylvano Bussotti. These composers are not part of a distinct school or tradition, though they do share certain techniques and influences. By the 1970s, avant-garde classical music had become linked to the Italian Communist Party, while a revival of popular interest continued into the next decade, with foundations, festivals and organization created to promote modern music. Near the end of the 20th century, government sponsorship of musical institutions began to decline, and several RAI choirs and city orchestras were closed. Despite this, a number of composers gained international reputations in the early 21st century.


          


          Folk music


          Italian folk music has a deep and complex history. Because national unification came late to the Italian peninsula, the traditional music of its many hundreds of cultures exhibit no homogeneous national character. Rather, each region and community possesses a unique musical tradition that reflects the history, language, and ethnic composition of that particular locale. These traditions reflect Italy's geographic position in southern Europe and in the centre of the Mediterranean Sea; Arabic, African, Celtic, Persian, Roma, and Slavic influences, as well as rough geography and the historic dominance of small city states, have all combined to allow diverse musical styles to coexist in close proximity.


          Italian folk styles are very diverse, and include monophonic, polyphonic, and responsorial song, choral, instrumental and vocal music, and other styles. Choral singing and polyphonic song forms are primarily found in northern Italy, while south of Naples, solo singing is more common, and groups usually use unison singing in two or three parts carried by a single performer. Northern ballad-singing is syllabic, with a strict tempo and intelligible lyrics, while southern styles use a rubato tempo, and a strained, tense vocal style. Folk musicians use the dialect of their own regional tradition; this rejection of the standard Italian language in folk song is nearly universal. There is little perception of a common Italian folk tradition, and the country's folk music never became a national symbol.
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          Regions


          Italy's folk music is sometimes divided into several spheres of geographic influence, a classification system of three regions, southern, central and northern, proposed by Alan Lomax in 1956 and often repeated. Additionally, Curt Sachs proposed the existence of two quite distinct kinds of folk music in Europe: continental and Mediterranean, and others have placed the transition zone from the former to the latter roughly in north-central Italy, approximately between Pesaro and La Spezia. The central, northern and southern parts of the peninsula each share certain musical characteristics, and are each distinct from the music of Sardinia.


          In the Piedmontese valleys and some Ligurian communities of northwestern Italy, the music preserves the strong influence of ancient Occitania. The lyrics of the Occitanic troubadours are some of the oldest preserved samples of vernacular song, and modern bands like Gai Saber and Lou Dalfin preserve and contemporize Occitan music. The Occitanian culture retains characteristics of the ancient Celtic influence, through the use of six or seven hole flutes ( fifre) or the bagpipes ( piva). The music of Friuli-Venezia Giulia, in northeastern Italy, shares much more in common with Austria and Slovenia including variants of the waltz and the polka. Much of northern Italy shares with areas of Europe further to the north an interest in ballad singing (called canto epico lirico in Italian) and choral singing. Even balladsusually thought of as a vehicle for a solo voicemay be sung in choirs. In the province of Trento "folk choirs" are the most common form of music making.


          Noticeable musical differences in the southern type include increased use of interval part singing and a greater variety of folk instruments. The Celtic and Slavic influences on the group and open-voice choral works of the north yield to a stronger Arabic, Greek, and African-influenced strident monody of the south. In parts of Apulia ( Greca Salentina, for example) the Griko dialect is commonly used in song. The Apulian city of Taranto is a home of the tarantella, a rhythmic dance widely performed in southern Italy. Apulian music in general, and Salentine music in particular, has been well researched and documented by ethnomusicologists and by Aramir.


          The music of the island of Sardinia is best known for the polyphonic chanting of the tenores. The sound of the tenores recalls the roots of Gregorian chant, and is similar to but distinctive from the Ligurian trallalero. Typical instruments include the launeddas, a Sardinian triplepipe used in a sophisticated and complex manner. Efisio Melis was a well-known master launeddas player of the 1930s.


          


          Songs


          Italian folk songs include ballads, lyrical songs, lullabies and children's songs, seasonal songs based around holidays such as Christmas, life-cycle songs that celebrate weddings, baptisms and other important events, dance songs, cattle calls and occupational songs, tied to professions such as fishermen, shepherds and soldiers. Ballads (canti epico-lirici) and lyric songs (canti lirico-monostrofici) are two important categories. Ballads are most common in northern Italy, while lyric songs prevail further south. Ballads are closely tied to the English form, with some British ballads existing in exact correspondence with an Italian song. Other Italian ballads are more closely based on French models. Lyric songs are a diverse category that consist of lullabies, serenades and work songs, and are frequently improvised though based on a traditional repertoire.


          Other Italian folk song traditions are less common than ballads and lyric songs. Strophic, religious laude, sometimes in Latin, are still occasionally performed, and epic songs are also known, especially those of the maggio celebration. Professional female singers perform dirges similar in style to those elsewhere in Europe. Yodeling exists in northern Italy, though it is most commonly associated with the folk musics of other Alpine nations. The Italian Carnival is associated with several song types, especially the Carnival of Bagolino, Brescia. Choirs and brass bands are a part of the mid-Lenten holiday, while the begging song tradition extends through many holidays throughout the year.


          


          Instrumentation
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          Instrumentation is an integral part of all facets of Italian folk music. There are several instruments that retain older forms even while newer models have become widespread elsewhere in Europe. Many Italian instruments are tied to certain rituals or occasions, such as the zampogna bagpipe, typically heard only at Christmas. Italian folk instruments can be divided into string, wind and percussion categories. Common instruments include the organetto, an accordion most closely associated with the saltarello; the diatonic button organetto is most common in central Italy, while chromatic accordions prevail in the north. Many municipalities are home to brass bands, which perform with roots revival groups; these ensembles are based around the clarinet, accordion, violin and small drums, adorned with bells.
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          Italy's wind instruments include most prominently a variety of folk flutes. These include duct, globular and transverse flutes, as well as various variations of the pan flute. Double flutes are most common in Campania, Calabria and Sicily. A ceramic pitcher called the quartara is also used as a wind instrument, by blowing across an opening in the narrow bottle neck; it is found in eastern Sicily and Campania. Single- (ciaramella) and double-reed (piffero) pipes are commonly played in groups of two or three. Several folk bagpipes are well-known, including central Italy's zampogna; dialect names for the bagpipe vary throughout Italy-- beghet in Bergamo, piva in Lombardy, msa in Alessandria, Genoa, Pavia and Piacenza, and so forth.


          Numerous percussion instruments are a part of Italian folk music, including wood blocks, bells, castanets, drums. Several regions have their own distinct form of rattle, including the raganella cog rattle and the Calabrian conocchie, a spinning or shepherd's staff with permanently attached seed rattles with ritual fertility significance. The Neapolitan rattle is the triccaballacca, made out of several mallets in a wooden frame. Tambourines (tamburini, tamburello) are common, as are various kinds of drums, such as the friction drum putip. The mouth-harp, scacciapensieri or care-chaser, is a distinctive instrument, found only in northern Italy and Sicily.
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          String instruments vary widely depending on locality, with no nationally prominent representative. Viggiano is home to a harp tradition, which has a historical base in Abruzzi, Lazio and Calabria. Calabria, alone, has 30 traditional musical instruments, some of which have strongly archaic characteristics and are largely extinct elsewhere in Italy. It is home to the four- or five-stringed guitar called the chitarra battente, and a three-stringed, bowed fiddle called the lira, which is also found in similar forms in the music of Crete and Southeastern Europe. A one-stringed, bowed fiddle called the torototela, is common in the northeast of the country. The largely German-speaking Alto Adige/South Tyrol is known for the zither, and the ghironda ( hurdy-gurdy) is found in Emilia, Piedmont and Lombardy.


          Existing, rooted and widespread traditions confirm the production of ephemeral and toy instruments made of bark, reed (arundo donax), leaves, fibers and stems, as it emerges, for example, from Fabio Lombardi's research.


          


          Dance


          Dance is an integral part of folk traditions in Italy. Some of the dances are ancient and, to a certain extent, persist today. There are magico-ritual dances of propitiation as well as harvest dances, including the sea-harvest dances of fishing communities in Calabria and the wine harvest dances in Tuscany. Famous dances include the southern tarantella; perhaps the most iconic of Italian dances, the tarantella is in 6/8 time, and is part of a folk ritual intended to cure the poison caused by tarantula bites. Popular Tuscan dances ritually act out the hunting of the hare, or display blades in weapon dances that simulate or recall the moves of combat, or use the weapons as stylized instruments of the dance itself. For example, in a few villages in northern Italy, swords are replaced by wooden half-hoops embroidered with green, similar to the so-called "garland dances" in northern Europe. There are also dances of love and courting, such as the duru-duru dance in Sardinia.


          Many of these dances are group activities, the group setting up in rows or circles; somethe love and courting dancesinvolve couples, either a single couple or more. The tammuriata (performed to the sound of the tambourine) is a couple dance performed in southern Italy and accompanied by a lyric song called a strambotto. Other couples dances are collectively referred to as saltarello.There are, however, also solo dances; most typical of these are the flag dances of various regions of Italy, in which the dancer passes a town flag or pennant around the neck, through the legs, behind the back, often tossing it high in the air and catching it. These dances can also be done in groups of solo dancers acting in unison or by coordinating flag passing between dancers. Northern Italy is also home to the monferrina, an accompanied dance that was incorporated in Western art music by the composer Muzio Clementi.


          Academic interest in the study of dance from the perspectives of sociology and anthropology has traditionally been neglected in Italy but is currently showing renewed life at the university and post-graduate level.


          


          Popular music


          The earliest Italian popular music was the opera of the 19th century. Opera has had a lasting effect on Italy's folk, classical and popular musics. Opera tunes spread through brass bands and itinerant ensembles. Canzone Napoletana, or Neapolitan song, is a distinct tradition that became a part of popular music in the 19th century, and was an iconic image of Italian music abroad by the end of the 20th century.


          Imported styles have also become an important part of Italian popular music, beginning with the French Caf-chantant in the 1890s and then the arrival of American jazz in the 1910s. Until Italian Fascism became officially "allergic" to foreign influences in the late 1930s, American dance music and musicians were quite popular; jazz great Louis Armstrong toured Italy as late as 1935 to great acclaim. In the 1950s, American styles became more prominent, especially rock. The singer-songwriter cantautori tradition was a major development of the later 1960s, while the Italian rock scene soon diversified into progressive, punk, funk and folk-based styles.


          


          Early popular song


          Italian opera became immensely popular in the 19th century and was known across even the most rural sections of the country. Most villages had occasional opera productions, and the techniques used in opera influenced rural folk musics. Opera spread through itinerant ensembles and brass bands, focused in a local village. These civic bands (banda communale) used instruments to perform operatic arias, with trombones or fluegelhorns for male vocal parts and cornets for female parts.


          Besides opera, some regional music in the 19th century also became popular throughout Italy. Notable among these local traditions was the Canzone Napoletanathe Neapolitan Song. Although there are anonymous, documented songs from Naples from many centuries ago, the term, canzone Napoletana now generally refers to a large body of relatively recent, composed popular musicsuch songs as " 'O sole mio", "Torna a Surriento", and " Funiculi Funicula". In the 18th century, many composers, including Alessandro Scarlatti, Leonardo Vinci, and Giovanni Paisiello, contributed to the Neapolitan tradition by using the local language for the texts of some of their comic operas. Later, othersmost famously Gaetano Donizetticomposed Neapolitan songs that garnered great renown in Italy and abroad. The Neapolitan song tradition became formalized in the 1830s through an annual songwriting competition for the yearly Piedigrotta festival, dedicated to the Madonna of Piedigrotta, a well-known church in the Mergellina area of Naples. The music is identified with Naples, but is famous abroad, having been exported on the great waves of emigration from Naples and southern Italy roughly between 1880 and 1920. Language is an extremely important element of Neapolitan song, which is always written and performed in Neapolitan, the regional minority language of Campania. Neapolitan songs typically use simple harmonies, and are structured in two sections, a refrain and narrative verses, often in contrasting relative or parallel major and minor keys. In non-musical terms, this means that many Neapolitan songs can sound joyful one minute and melancholy the next.


          The music of Francesco Tosti was popular at the turn of the 20th century, and is remembered for his light, expressive songs. His style became very popular during the Belle poque and is often known as salon music. His most famous works are Serenata, Addio and the popular Neapolitan song, Marechiaro, the lyrics of which are by the prominent Neapolitan dialect poet, Salvatore di Giacomo.


          Recorded popular music began in the late 19th century, with international styles influencing Italian music by the late 1910s; however, the rise of autarchia, the Fascist policy of cultural isolationism in 1922 led to a retreat from international popular music. During this period, popular Italian musicians traveled abroad and learned elements of jazz, Latin American music and other styles. These musics influenced the Italian tradition, which spread around the world and further diversified following liberalization after World War II.


          Under the isolationist policies of the fascist regime, which rose to power in 1922, Italy developed an insular musical culture. Foreign musics were suppressed while Mussolini's government encouraged nationalism and linguistic and ethnic purity. Popular performers, however, travelled abroad, and brought back new styles and techniques. American jazz was an important influence on singers such as Alberto Rabagliati, who became known for a swinging style. Elements of harmony and melody from both jazz and blues were used in many popular songs, while rhythms often came from Latin dances like the tango, rumba and beguine. Italian composers incorporated elements from these styles, while Italian music, especially Neapolitan song, became a part of popular music across Latin America.


          


          Modern pop


          Among the best-known Italian pop musicians of the last few decades are Domenico Modugno, Mina, Gianni Morandi, I Pooh, Adriano Celentano and, more recently, Zucchero, Vasco Rossi and Eros Ramazzotti. Musicians who compose and sing their own songs are called cantautori (singer-songwriters). Their compositions typically focus on topics of social relevance and are often protest songs: this wave began in the 1960s with musicians like Fabrizio De Andr, Giorgio Gaber, Gino Paoli and Luigi Tenco. Social, political, psychological and intellectual themes, mainly in the wake of Gaber and De Andr's work, became even more predominant in 1970s through authors such as Pino Daniele, Francesco De Gregori, Francesco Guccini, Antonello Venditti and Roberto Vecchioni. At the same time Lucio Battisti, Angelo Branduardi and Franco Battiato pursued careers more oriented to the tradition of Italian pop music. There is some genre cross-over between the cantautori and those who are viewed as singers of "protest music".


          Film scores, although they are secondary to the film, are often critically acclaimed and very popular in their own right. Among early music for Italian films from the 1930s was the work of Riccardo Zandonai with scores for the films La Principessa Tarakanova (1937) and Caravaggio (1941). Post-war examples include Goffredo Petrassi with Non c'e pace tra gli ulivi (1950) and Roman Vlad with Giulietta e Romeo (1954). Another well-known film composer was Nino Rota whose post-war career included the scores for films by Federico Fellini and, later, The Godfather series. Other prominent film score composers include Ennio Morricone, Riz Ortolani and Piero Umiliani.


          


          Imported styles


          During the Belle poque, the French fashion of performing popular music at the caf-chantant spread throughout Europe. The tradition had much in common with cabaret, and there is overlap between caf-chantant, caf-concert, cabaret, music hall, vaudeville and other similar styles, but at least in its Italian manifestation, the tradition remained largely apolitical, focusing on lighter music, often risqu, but not bawdy. The first caf-chantant in Italy was the Salone Margherita, which opened in 1890 on the premises of the new Galleria Umberto in Naples. Elsewhere in Italy, the Gran Salone Eden in Milan and the Music Hall Olympia in Rome opened shortly thereafter. Caf-chantant was alternately known as the Italianized caff-concerto. The main performer, usually a woman, was called a chanteuse in French; the Italian term, sciantosa, is a direct coinage from the French. The songs, themselves, were not French, but were lighthearted or slightly sentimental songs composed in Italian. That music went out of fashion with the advent of WWI.


          The influence of US pop forms has been strong since the end of World War II. Lavish Broadway-show numbers, big bands, rock and roll, and hip hop continue to be popular. Latin music, especially Brazilian bossa nova, is also popular, and the Puerto Rican genre of reggaeton is rapidly becoming a mainstream form of dance music. It is now not uncommon for modern Italian pop artists such as Laura Pausini, Eros Ramazzotti, and Zucchero to release new songs in English or Spanish in addition to, or instead of, Italian. Thus, musical revues, which are standard fare on current Italian television, can easily go, in a single evening, from a big-band number with dancers to an Elvis impersonator to a current pop singer doing a rendition of a Puccini aria.


          Jazz found its way into Europe during WWI through the presence of American musicians in military bands playing syncopated music. Yet, even before that, Italy received an inkling of new music from across the Atlantic in the form of Creole singers and dancers who performed at the Eden Theatre in Milan in 1904; they billed themselves as the "creators of the cakewalk." The first real jazz orchestras in Italy, however, were formed during 1920s by bandleaders such as Arturo Agazzi and enjoyed immediate success. In spite of the anti-American cultural policies of the Fascist regime during the 1930s, American jazz remained popular.


          In the immediate post-war years, jazz took off in Italy. All American post-war jazz styles, from bebop to free jazz and fusion have their equivalents in Italy. The universality of Italian culture ensured that jazz clubs would spring up throughout the peninsula, that all radio and then television studios would have jazz-based house bands, that Italian musicians would then start nurturing a home grown kind of jazz, based on European song forms, classical composition techniques and folk music. Currently, all Italian music conservatories have jazz departments, and there are jazz festivals each year in Italy, the best known of which is the Umbria Jazz Festival, and there are prominent publications such as the journal, Musica Jazz.


          Italian pop rock has produced major stars like Zucchero, and has resulted in many top hits. The industry media, especially television, are important vehicles for such music; the television show Sabato Sera is characteristic. Italy was at the forefront of the progressive rock movement of the 1970s, a style that primarily developed in Europe but also gained audiences elsewhere in the world. It is sometimes considered a separate genre, Italian progressive rock. Italian bands such as Premiata Forneria Marconi (PFM), Banco del Mutuo Soccorso, and Le Orme incorporated a mix of symphonic rock and Italian folk music and were popular throughout Europe and the United States as well. Other progressive bands such as Balletto di Bronzo or Museo Rosenbach remained little known, but their albums are today considered classics by collectors. A few avant-garde rock bands ( Area or Picchio dal Pozzo) gained notoriety for their innovative sound. Progressive rock concerts in Italy tended to have a strong political undertone and an energetic atmosphere.


          The Italian hip hop scene began in the early 1990s with Articolo 31 from Milan, whose style was mainly influenced by East Coast rap. Other early hip hop crews were typically politically-oriented, like 99 Posse, who later became more influenced by British trip hop. More recent crews include gangster rappers like Sardinia's La Fossa. Other recently imported styles include techno, trance, and electronica performed by artists including Gabry Ponte, Eiffel 65, and Gigi D`Agostino. Hip hop is especially characteristic of southern Italy, a fact which some observers have contributed to the view of southern culture as more "African" than "European", as well as the southern concept of rispettu (respect, honour), a form of verbal jousting; both facts have helped identify southern Italian music with the African American hip hop style. Additionally, there are many bands in Italy that play a style called patchanka, which is characterized by a mixture of traditional music, punk, reggae, rock and political lyrics. Modena City Ramblers are one of the more popular bands known for their mix of Irish, Italian, punk, reggae and many other forms of music.


          Italy has also become a home for a number of Mediterranean fusion projects. These include Al Darawish, a multicultural band based in Sicily and led by Palestinian Nabil Ben Salamh. The Luigi Cinque Tarantula Hypertext Orchestra is another example, as is the TaraGnawa project by Phaleg and Nour Eddine. The Neapolitan popular singer, Massimo Ranieri has also released a CD, Oggi o dimane, of traditional canzone Napoletana with North African rhythms and instruments.


          


          Industry
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          A recent economics report says that the music industry in Italy made 2.3 billion  in 2004. That sum refers to the sale of CDs, music electronics, musical instruments, and ticket sales for live performances; it represents a 4.35% growth over 2004. The actual sale of music albums has decreased slightly, but there has been a compensatory increase in paid-for digitally downloaded music from industry-approved sites. By way of comparison, the Italian recording industry ranks eighth in the world; Italians own 0.7 music albums per capita as opposed to the USA, in first-place with 2.7. The report cites a 20% increase in 2004 over 2003 in paid royalties for on-air as well as live music.


          Nationwide, there are three state-run and three private TV networks. All provide live music at least some of the time, thus giving work to musicians, singers, and dancers. Many large cities in Italy have local TV stations, as well, which may provide live folk or dialect music often of interest only to the immediate area. Book and CD superstores have entered the Italian market over the last decade. The largest of these chains is Feltrinelli, originally a publishing house in the 1950s. In 2001, it geared up to the level of Multimedia Store and now sells massive quantities of recorded music. There are, as of 2006, 14 such mega-stores in Italy, with more planned. FNAC is another large chain, originally French. It has six large outlets in Italy. These stores also serve as venues for music performance, hosting several concerts a week.


          


          Venues, festivals and holidays
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          Venues for music in Italy include concerts at the many music conservatories, symphony halls and opera houses. Italy also has many well-known international music festivals each year, including the Festival of Spoleto and the Wagner Festival in Ravello. Some festivals offer venues to younger composers in classical music by producing and staging winning entries in competitions. The winner, for example, of the "Orpheus" International Competition for New Opera and Chamber musicbesides winning considerable prize moneygets to see his or her musical work performed at The Spoleto Festival. There are also dozens of privately sponsored master classes in music each year that put on concerts for the public. Italy is also a common destination for well-known orchestras from abroad; at almost any given time during the busiest season, at least one major orchestra from elsewhere in Europe or North America is playing a concert in Italy. Additionally, public music may be heard at dozens of pop and rock concerts throughout the year. Open-air opera may even be heard, for example, at the ancient Roman amphitheater, the Arena of Verona. Military bands, too, are popular in Italy. At a national level, one of the best-known of these is the concert band of the Guardia di Finanza (Italian Customs/Border Police); it performs many times a year.


          Many theaters also routinely stage not just Italian translations of American musicals, but true Italian musical comedy, which are called by the English term musical. In Italian, that term describes a kind of musical drama not native to Italy, a form that employs the American idiom of jazz-pop-and rock-based music and rhythms to move a story along in a combination of songs and dialogue.


          Music in religious rituals, especially Roman Catholic, manifests itself in a number of ways. Parish bands, for example, are quite common throughout Italy. They may be as small as four or five members to as many as 20 or 30. They commonly perform at religious festivals specific to a particular town, usually in honour of the town's patron saint. The historic orchestral/choral masterpieces performed in church by professionals are well-known; these include such works as the Stabat Mater by Giovanni Battista Pergolesi and Verdi's Requiem. The Second Vatican Council from 1962 to 1965 revolutionized music in the Roman Catholic church, leading to an increase in the number of amateur choirs that perform regularly for services; the Council also encouraged the congregational singing of hymns, and a vast repertoire of new hymns has been composed in the last 40 years.


          There is not a great deal of native Italian Christmas music. The most popular Italian Christmas carol is " Tu scendi dalle stelle", the modern Italian words to which were written by Pope Pius IX in 1870. The melody is a major-key version of an older, minor-key Neapolitan carol "Quanno Nascette Ninno". Other than that, Italians largely sing translations of carols that come from the German and English tradition (" Silent Night", for example). There is no native Italian secular Christmas music, which accounts for the popularity of Italian-language versions of " Jingle Bells" and " White Christmas".


          

          The Festival of Italian Song (also known as the Sanremo Music Festival) is an important venue for popular music in Italy. It has been held annually since 1951 and is currently staged at the Teatro Ariston in Sanremo. It runs for one week in February, and gives veteran and new performers a chance to present new songs. Winning the contest has often been a springboard to industry success. The festival is televised nationally for three hours a night, is hosted by the best-known Italian TV personalities, and has been a vehicle for such performers as Domenico Modugno, perhaps the best-known Italian pop singer of the last 50 years.


          Television variety shows are the widest venue for popular music. They change often, but Buona Domenica, Domenica In, and I raccomandati are popular. The longest running musical broadcast in Italy is La Corrida, a three-hour weekly program of amateurs and would-be musicians. It started on the radio in 1968 and moved to TV in 1988. The studio audience bring cow-bells and sirens and are encouraged to show good-natured disapproval. The city with the highest number of rock concerts (of national and international artists) is Milan, with a number close to the other European music capitals, as Paris, London and Berlin. In the Metro Area of Milan there are more than 700 concerts each year.


          


          Education
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          Many institutes of higher education teach music in Italy. About 75 music conservatories provide advanced training for future professional musicians. There are also dozens of private music schools and workshops for instrument building and repair. Private teaching is also quite common in Italy. Elementary and high school students can expect to have one or two weekly hours of music teaching, generally in choral singing and basic music theory, though extracurricular opportunities are rare. Though most Italian universities have classes in related subjects such as music history, performance is not a common feature of university education.


          Italy has a specialized system of high schools; students attend, as they choose, a high school for humanities, science, foreign languages, or artbut not music. Italy does have ambitious, recent programs to expose children to more music. Furthermore with the recent education reform a specific Liceo musicale e coreutico (2nd level secondary school, ages 14-15 to 18-19) is explicitly indicated by the law decrees. Yet this kind of school has not been set up and is not effectively operational. The state-run television network has started a program to use modern satellite technology to broadcast choral music into public schools.


          


          Scholarship


          Scholarship in the field of collecting, preserving and cataloguing all varieties of music is vast. In Italy, as elsewhere, these tasks are spread over a number of agencies and organizations. Most large music conservatories maintain departments that oversee the research connected with their own collections. Such research is coordinated on a national and international scale via the internet. One prominent institution in Italy is IBIMUS, the Istituto di Bibliografia Musicale in Rome. It works with other agencies on an international scale through RISM, the Rpertoire International des Sources Musicales, an inventory and index of source material. Also, the Discoteca di Stato (National Archives of Recordings) in Rome, founded in 1928, holds the largest public collection of recorded music in Italy with some 230,000 examples of classical music, folk music, jazz, and rock, recorded on everything from antique wax cylinders to modern electronic media.


          The scholarly study of traditional Italian music began in about 1850, with a group of early philological ethnographers who studied the impact of music on a pan-Italian national identity. A unified Italian identity only just started to develop after the political integration of the peninsula in 1860. The focus at that time was on the lyrical and literary value of music, rather than the instrumentation; this focus remained until the early 1960s. Two folkloric journals helped to encourage the burgeoning field of study, the Rivista Italiana delle Tradizioni Popolari and Lares, founded in 1894 and 1912, respectively. The earliest major musical studies were on the Sardinian launeddas in 1913-1914 by Mario Giulio Fara; on Sicilian music, published in 1907 and 1921 by Alberto Favara; and studies of the music of Emilia Romagna in 1941 by Francesco Balilla Pratella.


          The earliest recordings of Italian traditional music came in the 1920s, but they were rare until the establishment of the Centro Nazionale Studi di Musica Popolare at the National Academy of Santa Cecilia in Rome. The Centre sponsored numerous song collection trips across the peninsula, especially to southern and central Italy. Giorgio Nataletti was an instrumental figure in the Centre, and also made numerous recordings himself. The American scholar Alan Lomax and the Italian, Diego Carpitella, made an exhaustive survey of the peninsula in 1954. By the early 1960s, a roots revival encouraged more study, especially of northern musical cultures, which many scholars had previously assumed maintained little folk culture. The most prominent scholars of this era included Roberto Leydi, Ottavio Tiby and Leo Levi. During the 1970s, Leydi and Carpitella were appointed to the first two chairs of ethnomusicology at universities, with Carpitella at the University of Rome and Leydi at the University of Bologna. In the 1980s, Italian scholars began focusing less on making recordings, and more on studying and synthesizing the information already collected. Others studied Italian music in the United States and Australia, and the folk musics of recent immigrants to Italy.
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          The music of Pakistan includes diverse elements ranging from Central Asian folk music as well as music from South Asia, Persian music, Turkish music, as well as more modern American music influences. Pakistan is a country which lies at a crossroad of cultures from South Asia, Central Asia and the Middle East. With the multiple influences, Pakistani music has emerged as a "fusion" of many other types of sounds together to form a distinctly Pakistani sound.


          


          Classical music
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          Pakistani classical music has 7 basic notes (Sa Re Ga Ma Pa Dha Ni), with five interspersed half-notes, resulting in a 12-note scale. Unlike the 12-note scale in Western music, the base frequency of the scale is not fixed, and intertonal gaps ( temper) may also vary; however with the gradual replacement of the sarangi by the harmonium, an equal tempered scale is increasingly used. The performance is set to a melodic pattern ( raag) characterized in part by specific ascent and descent. Other characteristics include King and Queen notes and a unique note phrase ( Pakad). In addition each raga has its natural register ( Ambit) and glissando ( Meend) rules, as well as features specific to different styles and compositions within the raga structure. Performances are usually marked by considerable improvisation within these norms. It is traditional for performers who have reached a distinguished level of achievement, to be awarded titles of Ustad.


          


          Instruments


          
            	Sitar


            	Tabla


            	Harmonium


            	Sarangi


            	Santoor

          


          


          Gharanas


          A gharana is a system of social organization linking musicians or dancers by lineage and/or apprenticeship, and by adherence to a particular musical style. A recent documentary film, Khayal Darpan, traces the development of classical music in Pakistan since 1947.


          


          Famous Composers and Performers


          
            	Ustad Amanat & Fateh Ali Khan


            	Ustad Umeed Ali Khan


            	Ustad Salamat & Nazakat Ali Khan


            	Ustad Mubarak Ali Khan


            	Ustad Fateh & Hameed Ali Khan


            	Ustad Nihal ABdulla Khan


            	Ustad Vilayat Ali Khan


            	Ustad Mohammed Hafiz and Mohammed Afzal Khan


            	Ustad Barkat Ali Khan


            	Ustad Bhailal Mohammed Khan


            	Ustad Ghulam Hassan Shaggan


            	Ustad Amanat Ali Khan


            	Ustad Akhtar Ali/Zakir Ali Khan


            	Ustad Asad Ali Khan


            	Ustad Badar/Qamar-uz-Zaman


            	Ustad Chote GHulam Ali Khan


            	Ustad Hussain Baksh GulloKhan


            	Ustad Imtiaz/Riyaz Ali Khan


            	Ustad Ghulam Shabir and Jaffar Khan


            	Ustad Ghulam Haider Khan


            	Ustad Nassirudin Sami Khan


            	Ustad Nasir Ahmed Khan Khan


            	late Alam Lohar.


            	Roshanara Begum


            	Naseem Begum


            	Surraiya Multanikar


            	Umrao Bandoo Khan


            	Mohammed SHarif Poonchawalay


            	Ashraf Sharif


            	Nathoo Khan


            	Bundu Khan


            	Ustad Nusrat Fateh Ali Khan

          


          


          Ghazal music


          In poetry, the ghazal ( Persian: غزل; Turkish gazel) is a poetic form consisting of couplets which share a rhyme and a refrain. Each line must share the same meter. Etymologically, the word literally refers to "the mortal cry of a gazelle". The animal is called Ghizaal, from which the English word gazelles stems, or Kastori haran (where haran refers to deer) in Urdu. Ghazals are traditionally expressions of love, separation and loneliness, for which the gazelle is an appropriate image. A ghazal can thus be understood as a poetic expression of both the pain of loss or separation and the beauty of love in spite of that pain. The form is ancient, originating in 10th century Persian verse. It is derived from the Persian qasida. The structural requirements of the ghazal are more stringent than those of most poetic forms traditionally written in English. In its style and content it is a genre which has proved capable of an extraordinary variety of expression around its central theme of love and separation. It is considered by many to be one of the principal poetic forms the Persian civilization offered to the eastern Islamic world.


          The ghazal spread into South Asia in the 12th century under the influence of the new Islamic Sultanate courts and Sufi mystics. Exotic to the region, as is indicated by the very sounds of the name itself when properly pronounced as ġazal. Although the ghazal is most prominently a form of Urdu poetry, today, it has influenced the poetry of many languages. Most Ghazal singers are trained in classical music and sing in either Khyal or Thumri.


          


          Famous Composers and Performers


          
            	Faiz Ahmed Faiz


            	Qamar Jalalabadi


            	Ahmed Faraz


            	Makhdoom Mohiuddin


            	Melody Queeen Noor Jehan


            	Amanat Ali


            	Firaq Gorakhpuri


            	Ghulam Ali


            	Iqbal Bano


            	Munni Begum


            	Mehdi Hassan


            	Farida Khanum


            	Nayyara Noor


            	Abida Parveen


            	Malika Pukhraj


            	Tahira Syed

          


          


          Qawwali music


          Qawwali (Urdu: قوٌالی) is the devotional music of the Chishti Sufis. Qawwali is a vibrant musical tradition that stretches back more than 700 years. Originally performed mainly at Sufi shrines throughout the subcontinent, it has also gained mainstream popularity. Qawwali music received international exposure through the work of the late Nusrat Fateh Ali Khan, largely due to several releases on the Real World label, followed by live appearances at WOMAD festivals. Listeners, and often artists themselves are transported to a state of wajad, a trance-like state where they feel at one with God, generally considered to be the height of spiritual ecstasy in Sufism. The roots of Qawwali can be traced back to 8th century Persia, however, Qawwali in the form we know it today was essentially created by Amir Khusrau in the late 13th century.


          During the first major migration from Persia, in the 11th century, the musical tradition of Sama migrated to South Asia, Turkey and Uzbekistan. Rumi and his Mevlana order of Sufism have been the propagators of Sama in Central Asia. Amir Khusrau of the Chisti order of Sufis is credited with fusing the Persian and South Asian musical traditions, to create Qawwali as well as the classical music tradition. The word "Sama" is used (or is the preferred name) in Central Asia and Turkey, for forms very similar to Qawwali while in Pakistan, the formal name used for a session of Qawwali is "Mehfil-e-Sama".


          


          Instruments


          
            	Tabla


            	Dholak


            	Harmonium

          


          


          Qawwali Party


          A group of qawwali musicians, called a party, typically consists of eight or nine men  women are, for all intents and purposes, excluded from traditional Muslim music as respectable women are traditionally prohibited from singing in the presence of men, though these traditions are changing  including a lead singer, one or two side singers, one or two harmoniums (which may be played by lead singer, side singer or someone else), and percussion. If there is only one percussionist, he plays the tabla and dholak, usually the tabla with the left hand and the dholak with the right. Often there will be two percussionists, in which case one might play the tabla and the other the dholak. There is also a chorus of four or five men who repeat key verses, and who aid and abet percussion by hand-clapping. The performers sit in two rows  the lead singer, side singers and harmonium players in the front row, and the chorus and percussionists in the back row.


          


          Famous Composers and Performers


          
            	Nusrat Fateh Ali Khan


            	Abida Parveen


            	Bulleh Shah


            	Sabri Brothers


            	Aziz Mian


            	Alam Lohar

          


          


          Folk music


          Pakistani folk music deals with subjects surrounding daily life in less grandiose terms than the love and emotion usually contained in its traditional and classical counterpart. In Pakistan, each province has its own variation of popular folk music.


          Pakistan has created many famous singers in this discipline such as the late Alam lohar, who was very influential in the period of 1940 until 1979: he created the concept of jugni and this has been a folk song ever since, and he sang heer, sufiana kalaams, mirza, sassi and many more famous folk stories. He created the style of singing with the chimta and since his death Arif Lohar has carried on with his father's tradition alongside adopting his own unique style, such as the new acclaimed and successful album 21 Century Jugni.


          


          Balochi


          


          Pashto


          


          Punjabi


          


          Sindhi


          


          Siraiki


          Siraiki is spoken by 13.9 million people in southern Punjab and northern Sindh. It has its own culture and life style and most speakers of [Siraiki] love to listen to the Music in their native Language as would the speakers of any other language. Atta Ullah Essa Khelvi is one of the most famous name in promoting [Siraiki] Songs and Music. Essa Khelvi belongs to Essa Khail, a part of district [Mianwail] and originated his music from the city of Mianwali. Recent media developments have now brought more talent into the field of entertainment specially the channel The KOOK TV broadcasted locally has been a major contributor of Siraiki language into National Media. The Seraiki language is often considered the sweetest of all Pakistani languages. Other channels in same field includes Rohi TV and Waseeb TV, which are broadcasting in saraiki language.

          Also, the great late Pathany Khan, who belonged to city of Multan, did considerable work in the field of Saraiki music. His songs such as Mera Ishq Vi Tu or Charakay de are still loved by masses and equally appreciated by other languages' speakers. Another star of this language is world renowned folk singer Reshmaan. She rendered some beautiful songs in her mother tongue, Saraiki, along with in Punjabi for which she gained more fame.


          


          Persian


          Persian is spoken mainly in the North West of Pakistan but there are also considerable Persian speaking inhabitants in Pakistan's major urban centres of Karachi, Lahore and Islamabad. During and after the Soviet occupation of Afghanistan and subsequent arrival of millions of Afghan refugees to Pakistan, much of the Afghan (Dari/Persian) music industry was kept alive by performances and recordings made in Pakistan. After more than 20 years, Persian folk music has made considerable and often subtle contributions the overall Pakistani music industry. singers from Afghanistan regularly perform throughout Pakistan particularly at weddings and other formal functions.


          


          Shinha


          The predominant language found in Pakistan's Northern Areas has an extensive oral history which dates back several thousand years. With the increase in tourism to Pakistan's Northern Areas and increased domestic as well as international awareness of the local folk music, the Shinha folk traditions have managed to stay alive and vibrant.


          


          Khowar


          A dardic language with considerable Persian influence is found in Pakistan's Chitral region in the North West of the country. Khowar folk music had considerable patronage particularly during the rule of the Mehtars in the last century. Folk music in this region has remained relatively pure and unscathed by modern influences due to the relative isolation of this district. The arrival of many refugees from the adjacent Nuristan province of Afghanistan and the subsequent increase in commercial activity in Chitrali bazaars allowed this local form of music to flourish in the past few decades.


          


          Filmi music


          Pakistan's film industry known as " Lollywood" is based in Lahore. One of the most famous singers of the Pakistan film industry is Madame Noor Jehan (Malika-e-Tarranum). Noor Jehan had a brief and successful acting career before devoting herself completely to music. She sang extensively for Pakistani films and also sang Ghazals, folk songs and patriotic songs (milli naghmay) for Pakistan television.


          Until the 1960s Pakistani film music enjoyed a robust period of creative activity with a great number of songs acquiring popularity across the sub-continent. The major music directors of this period (with the noted exception of Khawaja Khurshid Anwar) were mostly rababis. Some of the great names were: Ustad Inayat Hussain, G.A. Chishti, Rashid Attre, Ustad Tasadduq, Master Abdullah, Firoze Nizami, Tufail Farooqi and Ustad Nazar.


          During the early 1960s Urdu film and music quality declined as the result of various factors. The dominance of trend-setting music directors who had experience of seasoned pre-partition artists declined and they were replaced by a new and younger generation who tapped the Punjabi film market. Most of Pakistani music or musicians is now played in Bollywood.


          


          East meets West


          As the new century began, so did a new type of music in Pakistan, which has become popular not only in Pakistan, but also in many other parts of the world too such as UK, USA, Canada, Iran, Middle East and India. This new type of music had a rich blend of classical/folk with western sounds leading the music industry to rebuild and re-establish itself. The industry really began to pick up in late 2003, when media laws in Pakistan became more relaxed, and resulted in a mass explosion of private Pakistani television channels. While many "fusing" bands have produced genuine and equilibrium music, there are some who just managed to produce native language charbas (Pakistani slang for media meaning ripoff) of Western songs. Most old-school Pakistani music lovers deride this fusion as charbas and remain loyal to the classic ghazal and qawwalis.


          


          Pop music


          Artists such as Nazia Hasan, Zoheb Hasan, Muhammad Ali Shehki, Alamgir and the Benjamin Sisters were pioneers of Pakistani pop music in the 1980s, but the real breakthrough for the music industry came with the hit song Dil Dil Pakistan by Vital Signs (band) which gave birth to the current music scene in Pakistan. Dil Dil Pakistan was voted the 3rd most popular song in the world by a BBC poll. Some very popular Pakistani music acts include:


          
            	Abrar-ul-Haq


            	Adnan Sami Khan


            	Ahmed Jehanzeb


            	Ali Zafar


            	Annie


            	Atif Aslam


            	Ali Haider


            	Faakhir Mehmood


            	Jal


            	Javed Bashir


            	Junaid Jamshed


            	Junoon


            	Hadiqa Kiyani


            	Kraze - The first all-girl Pakistani band from Michigan, USA


            	Sajjad Ali


            	Strings


            	Vital Signs


            	Zeeshan

          


          See List of Pakistani pop singers


          


          Rock music


          Rock music in Pakistan has become very popular not only in Pakistan but across South Asia. All these groups have millions of fans across the world including in other parts of South Asia. A landmark event occurred in 2003 when the Pakistani group Strings's song, Najane Kyun became a featured single on the Urdu Soundtrack for Spider-Man 2. Rock music has developed so much in Pakistan, that it already has two sub-genere's. The Pakistani band Junoon popularised a genre of music called Sufi rock (influenced from legend Nusrat Fateh Ali Khan) that blended traditional Pakistani folk and Sufi music with western rock. Also Arif Lohar made a huge success with a rock folk album in 2006 called 21st century Jugni: this album was successful worldwide, and in India won 3 awards at the Alpha Punjabi Awards ceremony for best International punjabi vocalist and best remixed and best folk rock album. Pakistani black metal has just recently begun, with many underground bands in cities such as Karachi, Lahore, Islamabad and even Peshawar. Popular Pakistani Rock Bands are:


          
            	Ali azmat Band


            	Aaroh


            	Aunty Disco Project


            	Call


            	EP


            	Fuzon


            	Junoon


            	Karavan


            	Anesthezia


            	Mauj


            	Mekaal Hasan Band


            	Mizraab


            	Noori


            	Arif Lohar


            	Jal

          


          Underground Rock Scene in Lahore: There are number of Underground Bands in Lahore, some of them proved themselves to be a complete rock bands. EP, Call and Noori have been integral in revitalizing the rock culture in Pakistan, but many now feel that the future of rock music is in the hands of underground bands like Black Warrant, Paranoid, Kain, Lithium, Drainage, Cultural Jukebox, Genocide, Hypnotix-2000 and many more.


          Moreover, Bands like Mizraab, have played a big role in promoting Metal Music in Pakistan. Headed by Faraz Anwar, this Band is probably the first Metal Band in Pakistan, with their Songs Meri Tarha and Insaan being the favorites of many Metal Fans. Moreover, the upcoming rock band Anesthezia has alot in the offering in their debut album SAKIA.


          The Aunty Disco Project are an underground band that has crawled, climbed and dug their way from the trenches of dark coffee houses, private gigs and colleges onto the spotlight of the mainstream Pakistani rock scene.


          The band, collectively, is Omar Bilal Akhtar (vocals, guitars, bass and keyboards), Imran Lodhi (vocals, bass, guitars), Yasir Qureshi (darbuka, backing vocals and percussions) and Omar Khalid (drums and backing vocals). Though influenced by classic rock, they unanimously agree that it is Junoon that has influenced them from the local scene.


          For all the information and video, audio and picture galleries of the Underground rock bands at Lahore visit: The Underground Act:Lahore


          


          The West Connection


          There are more than 10 million expatriates who live outside of Pakistan mainly in countries like Canada, the United Kingdom, Australia, the United States, United Arab Emirates, Qatar, Malaysia and many other countries. With this large population lots of musical talent has been produced, some of which is world recognized!


          


          Hip Hop


          Although hip hop and rap have not taken root in Pakistan, many musicians of Pakistani origin have begun to enter the hip hop industry. Some popular Pakistani hip-hop & rap artists includes:


          
            	Farhan Khan - An Islamabad based immensely talented rapper who raps in three languages inlcuding English, Urdu & Punjabi. Farhan's hit single "Kar De" has received great admiration from all over Pakistan and overseas Pakistanies. It received more than 50,000 downloads in a span of two months as it was available on all famous web ezines of Pakistani music including PMR, PMX, J4Jumpy, Paksound, Apniisp etc etc. A blend of Punjabi and English, "Kar De" makes you dance even unintentionally. He's working on an album at Studio 051 where Asad Kamal is producing his debut Hip Hop Album. His upcoming singles include "Party Starters", "Can You Hear Us", "Ali Maula" etc etc [wwww.soundclick.com] [www.farhan-khan.net]


            	Desi Ji - The King Of Desi Rap the Creator of Desi Rap From Germany Website


            	DJ Aphlatoon - A DJ based in New York City, has produced two hip hop Pakistani remixed albums.


            	8T2 - This Pakistani MC is making waves all across the UK


            	Aky - Hip Hop Artist from London, Uk


            	Bohemia - Roger David (Raja da Punjabi Rapper)


            	THE PAK The Original PAKMAN"Da Desi Rapper" PAKMAN From Los angeles/Punjab. PAK

          


          Website


          
            	Mr. Capone-E - Website


            	Faz MC - Hip Hop Artist from Australia


            	Jihad - Rapper from Cerritos, California. Beat Jin in a 2002 freestyle battle Website


            	Kostal - Urdu R&B artist from Sugar Land, Texas Website


            	Lazarus - Kamran Rasheed Khan from Detroit, Michigan Website


            	RZK - Hip Hop Artist from Australia


            	ShahRick - Produces and Hip Hops in French, from Geneva, Switzerland Website


            	Sir Aah - Website


            	Waqas Ali Qadri - A member of Outlandish; the fastest Urdu rapper in the world from Copenhagen, Denmark Website


            	PakArmz - New recent Hip Hop artist hailing from Queens, New York Website


            	Metz & Trix - Website (From Manchester, UK, their first album Danger (album) was an international mega-success, and was produced by RDB).

          


          


          UK Bhangra


          The UK Asian music scene is full of talent and the most popular is often referred to as UK Bhangra, is a rich blend of Punjabi sounds with western beats such as hip hop and techno; some popular UK Bhangra artists include:


          
            	8T2 - This Pakistani MC is making waves all across the UK


            	Riz Ahmed - Rizwan Ahmed, also known as Riz Ahmed or MC Riz, is an MC and British Actor

          


          8 [[Omar Khan}} - Omar Khan is a British born MC/Producer, who formed a peace group called World Riderz


          
            	Khiza - Owner of Khiza Records from Birmingham, England Website


            	Legacy - Tariq Khan from Manchester, England - Website


            	Notorious Jatt - Website


            	Bona Fide - Maz & Ziggy from Manchester, England Website


            	Angrez Ali - UK Pakistani vocalist from Coventry


            	DJ Vix aka DJ Vips - Famous DJ from London, UK


            	Gupsy Aujla - UK Sikh DJ from Bradford


            	Aman Hayer - DJ and Producer from Coventry


            	Hunterz - Producers of the "Streets of Bollywood" 1 & 2


            	Jinx - Successful Producers and DJs from the Midlands


            	Kray Twinz - Desi, Bhangra and Grime/Garage Producers, produced for Lethal Bizzle, Twista and Gappy Ranks


            	Northern Lights - Producer Duo from Glasgow


            	Tanveer Gogi - Punjabi Vocalist from Glasgow

          


          


          Pop, Rock & R&B


          Pop & Rock music hadn't seen many Pakistani artists until of late. Some popular Pakistani pop & rock artists include:


          
            	Raasta - An Australian Pop Rock duo from Perth produced by Glenn Bidmead and sound engineered by Daniel Jones of Savage Garden. The Raasta project is aimed at the Pakistani and Indian markets. Raasta has recently acquired major record deals with The Musik Records (Pakistan) and HOM Records (India). Their debut album titled Pehla Safar is expected to be released with music videos at some point in 2008. Website


            	Kraze - The first all-girl Pakistani band from Michigan, USA


            	Imran Khan - Imran Khan-Niazi from Holland


            	Deeyah - Deepika from Oslo, Norway Website


            	Josh The Band - Qurram Hussain from Toronto, Canada and Rupinder Magon from Montreal, Canada Website


            	CarMa - A Rock/Alternative act based in Toronto, Canada Website


            	Nadia Ali - A former member of ilo from New York City (popularized by the hit single Rapture)- The Next Pakistani Electronic Diva Website


            	Tariq Hussain - A Canadian singer-songwriter and radio personality from Cowansville, Canada Website


            	DJ Stormz - From The Uk,DJ/Producer and Radio Show Presenter, owner of Toofan Entertainment, Website


            	Falak The Band - A South Asian fusion rock band from Toronto, Canada Website


            	Kashif - An upcoming English R&B artist based in Montreal, Canada Website


            	Zameer - The band is based out of Toronto and consists of three brothers, Zameer, Hussain, and Ali who have been writing and performing together from a very early age. They were previously known as Dead Shyre, and independently sold over 2000 copies of their CD Poet of the Season. Website


            	Zzen - A Progressive Rock/Metal outfit coming out of Toronto, Canada Website

          


          


          Music Producers


          Music production seems to have stayed in the shadows in the Pakistan music industry. Behind the successes of some of the top talent in the country, there were almost always music producers who never got their due credit. Some of them include:


          
            	Rohail Hyatt - Member of the Band Vital Signs. He has produced all the Vital Signs albums and various other artists like Awaz, Rahet Fateh Ali Khan, Ali Azmat to name a few. He has worked with big names such as Nusrat Fateh Ali Khan, Ustaad Saami and Fareed Ayaz. His production 'Jiya Dhadak Dhadak Jaye' for the film 'Kalyug' with Rahet Fateh Ali Khan on vocals, went to number one on the Indian charts for 6 weeks in 2005. He has also produced the background score and main score of the film 'Khuda Kay Liye'(In the name of God) Website

          


          
            	Meekal Hassan - Band Manager of The Meekal Hassan Band and the most talented of all the musicians in Pakistan. He has produced great hits like "Aadat" for Jal The Band, "Sampooran" & "Andohlan" from his own band's album.

          


          
            	Asad Kamal - An immensely talented musician plus singer who has been greatly under-rated throughout his whole life and hasn't had much of commercial success but things are different now and he is producing the best Pop, Rock & Hip Hop music out there. He's probbably the only musician in Pakistan who is producing Hip Hop professionally with Artists like Farhan Khan, Waleed and Abbas Ali Khan working in his Studio called "STUDIO 051" [www.studio051.com] [Website]

          


          
            	Zulfiqar aka Zulfi One of the best out there who produced hit albums for different bands like E.P in which he was a member as well, Call (current member), Jal's first album except the single "Aadat", RoXen's album "Roxen-e-Deewar"

          


          


          Music Journalism


          Music journalism in Pakistan has grown tremendously over the years, especially with the growth of the country's pop music industry and underground rock culture. Popular music journalism was uncommon in the country till about 1985 when Karachi's tabloid, The Star started printing reviews written by Farrukh Moriani who is also considered to be the country's first ever pop music critic. At the end of the eighties and with the coming of the Liberal government of Benazir Bhutto in 1988, the once repressed and frowned upon (by the Islamist dictatorship of General Mohammad Zia-ul-Haq), Pakistani pop music emerged from the underground and started gaining mainstream popularity. With this came another pioneering Pakistani music and fashion critic Fifi Haroon who was amongst the first in the country to undertake full features on the growing local music scene. Another frontrunner in this regard was Mohammed Ali Tim, but it wasn't until the arrival of the iconoclastic Nadeem F. Paracha in 1990 that music journalism started to be taken as a serious form of journalism in Pakistan. With Paracha was Farjad Nabi (at The The News International) and Aysha Aslam (at The Herald). Streaming Pakistani music online.
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        Music of the Trecento
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          The Trecento was a period of vigorous activity in Italy in the arts, including painting, architecture, literature, and music. The music of the Trecento paralleled the achievements in the other arts in many ways, for example in pioneering new forms and new forms of expression, especially in secular song in the vernacular language, Italian. In these regards the music of the Trecento may seem more to be a Renaissance phenomenon; however, the predominant musical language was more closely related to that of the late Middle Ages, and musicologists generally classify the Trecento as the end of the medieval era. "Trecento" means 300 in Italian but is usually used to refer to the 1300s. However, the greatest flowering of music in the Trecento happened late in the century, and the period is usually extended to include music up to around 1420.


          


          History


          


          Background


          Very little Italian music remains from the 13th century, so the immediate antecedents of the music of the Trecento must largely be inferred. The music of the troubadors, who brought their lyrical, secular song into northern Italy in the early 13th century, after they fled their home regions  principally Provence  during the Albigensian Crusade, was a strong influence, and perhaps a decisive one; many of the Trecento musical forms are closely related to those of the troubadours of more than a century before. Another influence on Trecento music was the conductus, a type of polyphonic sacred music which had the same text sung in all parts; texturally, Trecento secular music is more like the conductus than anything else that came before, although the differences are also striking, and some scholars (for example Hoppin) have argued that the influence of the conductus has been overstated.


          


          Early Trecento


          Some of the poetry of Dante Alighieri (12651320) was set to music at the time it was written, but none of the music has survived. One of the musicians to set Dante's poetry was his friend Casella (died 1299 or 1300), memorialized in Canto II of Purgatorio. Poems of Dante set by others included canzoni and ballatas; if they were similar to the other earliest ballatas, they would have been monophonic.


          The earliest polyphonic secular vocal music of the Trecento to survive is found in the Rossi Codex, and includes music by the first generation of Trecento composers: Maestro Piero, Giovanni da Cascia, as well as numerous composers who are anonymous. Other composers of the first generation include Vincenzo da Rimini and Jacopo da Bologna, who was probably the teacher of Francesco Landini. All of these composers were associated with aristocratic courts in the north of Italy, specifically Milan, Padua, and Verona. Some extremely obscure names survive in later sources, such as Bartolo da Firenze (fl. 13301360), who may have been the first Italian composer to write a polyphonic mass movement: a setting of the Credo.


          This generation of composers usually wrote music with both voices singing the same text, in the manner of the conductus, and they preferred the form of the madrigal. While some of their music was still monophonic in the manner of the preceding century, much was for two voices, and Jacopo da Bologna wrote a few madrigals for three voices. Jacopo wrote one motet which has survived; motets from 14th century Italy are extremely rare. Indeed relatively little sacred music was produced by any composers in 14th century Italy: the almost complete focus on secular music by these composers, many of whom had musical careers in churches and could have been expected to write large quantities of sacred music, as did their descendants, is unique in medieval and early Renaissance history.


          


          Peak of the Trecento


          The centre of musical activity moved south in mid-century, to Florence, which was the cultural centre of the early Renaissance. Characteristic of the next generation of composers, most of them Florentine, was a preference for the ballata, a form which seems to have exploded into popularity around mid-century. By far the most famous composer of the entire Trecento, Francesco Landini (c.13251397), was a member of this generation. Other composers of this group besides Landini included Gherardello da Firenze, Lorenzo da Firenze, and Donato da Cascia. Also by this generation of composers, the influence of French music was becoming apparent in the secular work of the native Italians.


          Greater independence of voices was characteristic of the music of this generation, and points of imitation are common; in addition, the uppermost voice is often highly ornamented. Landini's music was particularly admired for its lyricism and expressive intensity: his fame has endured for six hundred years, and numerous contemporary recordings exist of his work.


          The preferred form at this time was the ballata, which is closely related to the French virelai. Landini wrote 141 which have survived, but only 12 madrigals. Another form which became popular after the middle of the century was the caccia, most likely derived from the French chace, which was a two-voice canon.


          Giovanni Boccaccio mentions Florentine music in the Decameron. He tells how in 1348, the year the Black Death ravaged Florence, members of a group of friends gathered to tell stories and sing songs, to instrumental accompaniment. While Boccaccio mentioned no composers by name, many of the Florentine musicians whose names have come down to us were in their early careers at this time.


          


          Late Trecento and transitional era


          The last generation of composers of the era included Niccol da Perugia, Bartolino da Padova, Andrea da Firenze, Paolo da Firenze, Matteo da Perugia, and Johannes Ciconia, the first member of the group who was not a native Italian. Their principal form was the ballata, and the ornamentation of the parts is considerably less than in the music of the preceding group of composers. Text-painting is evident in some of their music: for example, some of their programmatic compositions include frank imitations of bird-calls or various dramatic effects. Ballate continued to be composed into the 15th century, and the form is closely related to the later frottola.


          Ciconia, as a Netherlander, was one of the first of the group which was to dominate European music for the next two hundred years; early in his life he spent time in Italy learning the lyrical secular styles. Ciconia was also a composer of sacred music, and represents a link with the Burgundian school, the first generation of Netherlanders, which dominated the early and middle 15th century. Ciconia spent most of his Italian years in cities of northern Italy, including Venice and Padua; he died in Padua in 1412.


          Another late 14th century composer, probably active in Rome, Abruzzo, and Teramo, was Antonio Zacara da Teramo. While a chronology of his music is yet to be established, it seems that his earlier music, surviving in the Squarcialupi Codex, is related to the style of Landini and Jacopo da Bologna; his later music borrows from the style of the Avignon-centered Ars subtilior, and indeed he seems to have supported the antipopes during the split of the papacy after the end of the century, going to Bologna around 1408.


          The end of the Trecento marked the end of the dominance of Florence over Italian music; while it always maintained an active musical life, it would be replaced by Venice, Rome, Ferrara and other cities in the coming centuries, and never again regained the pre-eminent position it attained in the 14th century. By the first decade of the 15th century, the quattrocento, Venice had emerged as the leading power in Northern Italy; the foundation of a singing school there in 1403 was one step towards their equivalent emergence as a musical power.


          


          Instrumental music


          Instrumental music was widespread, but relatively few notated examples have survived. Indeed while contemporary depictions of singers often show them performing from books or scrolls, paintings and miniatures of instrumentalists never show written music. The main keyboard collection is the Faenza Codex (Faenza, Biblioteca Comunale, ms. 117). Other small sources of keyboard music appear in codices in Padua (Archivio di Stato 553), Assisi (Biblioteca Comunale 187), and in one section of the Reina Codex (Paris, Bibliothque Nationale de France, n. a. fr. 6771). The typical keyboard style of the time seems to have placed the tenor of a secular song or a melody from plainchant in equal tones in the bass while a fast-moving line was written above it for the right hand. The surviving sources are likely among the few witnesses of a largely improvised tradition.


          Other instrumental traditions are hinted at by the monophonic, untexted dances in a manuscript now in London (British Library, add. 29987) and in imitations of instrumental style in sung madrigals and cacce such as Dappoi che'l sole.


          Instruments used during the Trecento included the vielle, lute, psaltery, flute, and organetto (portative organ: Landini is holding one in the illustration). Trumpets, drums (especially paired drums called nakers), and shawms were important military instruments.


          


          Overall musical characteristics of the era


          Music of the Trecento retained some characteristics of the preceding age, and began to foreshadow the Renaissance in others.


          Consonances were unison, fifth and octave, just as in the ars antiqua, and the interval of a third was usually treated as a dissonance, especially earlier in the period. Parallel motion in unison, fifths, octaves, thirds, and occasionally fourths was used in moderation. Composers used passing tones to avoid parallel intervals, creating brief harsher dissonances, foreshadowing the style of counterpoint developed in the Renaissance. After 1350, there was increased use of triads in three-part writing, giving the music, to a modern ear, a tonal feeling. Accidentals occurred more frequently in music of the Trecento than in music of earlier eras; in particular, there was use of F♯, C♯, G♯, B♭, and E♭. One A♭ occurs in the works of Landini.


          The Landini sixth, also known as the Landini cadence or under-third cadence, is a cadence involving the melodic drop from the seventh to the sixth before going up again to the octave. It was named after Landini because of its frequent use in his music. It was, however, not invented by him, and can be found in most of the music of the period.
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        Muslim history


        
          

          Muslim history began in Arabia with Muhammad's first recitations of the Qur'an in the 7th century. Islam's historical development has affected political, economic, and military trends both inside and outside the Islamic world. As with Christendom, the concept of an Islamic world is useful in looking at different periods of human history; similarly useful is an understanding of the identification with a quasi-political community of believers, or ummah, on the part of Islam's practitioners down the centuries.


          


          Background


          Within a century of the prophet Muhammad's final recitations of the Qur'an, an Islamic state stretched from the Atlantic Ocean in the west to Central Asia in the east. This new polity soon broke into a civil war known to Islamic historians as the Fitna, and later affected by a Second Fitna. Through its history, there would be rival dynasties claiming the caliphate, or leadership of the Muslim world, and many Islamic states and empires offered only token obedience to a caliph unable to unify the Islamic world.


          The subsequent empires of the Ummayyads, Abbasids, the Mughals, and the Seljuk Turk, Safavid Persia and Ottomans were among the largest and most powerful in the world. People in the Islamic world made many centers of culture and science and produced notable scientists, astronomers, mathematicians, doctors and philosophers during the Golden Age of Islam. Technology flourished; there was much investment in economic infrastructure, such as irrigation systems and canals; stress on the importance of reading the Qur'an produced a comparatively high level of literacy in the general populace.


          In the 18th and 19th centuries A.D., Islamic regions fell under the sway of European imperial powers. Following World War I, the remnants of the Ottoman empire were parcelled out as European protectorates. Since then, no major widely-accepted claim to the caliphate (which had been last claimed by the Ottomans) remained.


          Although affected by various ideologies, such as communism, during much of the twentieth century, Islamic identity and Islam's salience on political questions have arguably increased during the late twentieth century and early twenty-first century. Rapid growth, western interests in Islamic regions, international conflicts and globalization influenced Islam's importance in shaping the world of the twenty-first century.


          


          Note on early Islamic historiography


          There are several Muslim versions of early Islamic history as written by the Sunni, Shi'a, and Ibadi sects. Nineteenth century Western scholars tended to privilege the Sunni versions; the Sunni are the largest sect, and their books and scholars were easily available. Over the last hundred years, Western scholars have become much more willing to question the orthodox view and to advance new theories and new narratives. In the year 623 CE Meca became the royal city.


          


          Early Caliphate


          After Muhammad died, a series of Caliphs governed the Islamic State: Abu Bakr, Umar, Usman, and Ali. These first Caliphs are popularly known as the " Rashidun" or "rightly-guided" Caliphs. After the Rashidun, a series of Caliphates were established. Each caliphate was like a monarchy, developed its own unique laws and adopted a particular sect of Islam as a State religion. Until the ninth century the Muslim World would remain a single political entity under the leadership of one Caliph. The early Caliphate is also known as the Arab Empire or Islamic Empire.


          


          Timeline


          
            
          [image: ]


          


          Al-Rashidun - "The Rightly-Guided Khalifahs"


          With Muhammad's death in 632, there was a moment of confusion about who would succeed to leadership of the Muslim community. With a dispute flaring between the Medinese Ansar and the Meccan Muhajirun as to who would undertake this task, Umar ibn al-Khattab, a prominent companion of Muhammad, nominated Abu Bakr: Muhammad's intimate friend and collaborator. Others added their support and Abu Bakr was made the first Khalifah, literally "successor", leader of the community of Islam.


          Abu Bakr's immediate task was to avenge the recent stalemate between the Muslims and the Byzantine Empire forces of the Eastern Roman Empire, although a more potent threat soon surfaced in the form of a number of Arab tribes who were in revolt after having learned of the death of Muhammad. Some of these tribes refused to pay the Zakat tax to the new caliph, while other tribes touted individuals claiming to be prophets. Abu Bakr swiftly declared war upon, and subdued these tribes, in the period of time known as the Ridda wars, or "Wars of Apostasy".


          Abu Bakr's death in 634 resulted in the succession of Umar as the caliph, and after him, Uthman ibn al-Affan, and then Ali ibn Abi Talib. These four are known as the "khulafa rashidūn" (" Rightly Guided Caliphs"). Under them, the territory under Muslim rule expanded greatly. The decades of warring between the neighboring Persian and Byzantine empires during the Roman-Persian Wars had rendered both sides weakened and exhausted. Not only that, it had also caused them to underestimate the strength of the growing new power, especially their excellent military leaders, Khalid ibn al-Walid and Amr ibn al-As, as well as the Arabs' superior military horsemanship. This, coupled with the precipitation of internal strife within Byzantium and its exposure to a string of barbarian invasions, made conditions somewhat favorable for the Muslims.


          At the Battle of Yarmuk (636), Muslim armies led by Khalid ibn al-Walid won a crushing victory over the Byzantines, thus paving the way for the conquest of Roman Syria and Palestine (634640) and Roman Egypt (639  642). After a decisive victory over the Sassanid Empire at the Battle of al-Qādisiyyah in 637, Muslims conquered the Persian Empire, Iran. Five years later, after a revolt during the Battle of Nihawānd, the conquest of Persia was effectively complete. Conquest also included the lands of Iraq, Armenia (642) and even as far as Transoxiana and Chinese Turkestan. Depopulation and decline caused by the Plague of Justinian may have contributed to the success of the Arabs.


          


          The First Fitna


          Despite the military successes of the Muslims at this time, the political atmosphere was not without controversy. With Umar assassinated in 644, the election of Uthman as successor was met with gradually increasing opposition. He was subsequently accused of nepotism, favoritism and of introducing reprehensible religious innovations, though in reality the motivations for such charges were economic. Like Umar, Uthman too was then assassinated, in 656. Ali then assumed the position of caliph, although tensions soon escalated into what became the " First Fitna" (first civil war) when numerous companions of Muhammad, including Uthman's relative Muawiyah (who was assigned by Uthman as governor of Syria) and Muhammad's wife Aisha, sought to avenge the slaying of Uthman. Ali's forces defeated the latter at the Battle of the Camel, but the encounter with Muawiyah proved indecisive, with both sides agreeing to arbitration. Ali retained his position as caliph but had been unable to bring Mu'awiyah's territory under his command. When Ali was fatally stabbed by a Khawarijite dissenter in 661, Mu'awiyah was ordained as the caliph, marking the start of the hereditary Ummayad caliphate.


          


          Umayyads


          The first Ummayad caliph, Muawiya I, was able to conquer much of North Africa, mainly through the efforts of Muslim general Uqba ibn Nafi. There was much contention surrounding Mu'awiyah's assignment of his son Yazid as successor upon the eve of his death in 680, drawing protest from Husayn bin Ali, grandson of Muhammad, and Ibn az-Zubayr, a companion of Muhammad. Both led separate and ultimately unsuccessful revolts, and Ummayad attempts to pacify them became known as the " Second Fitna". Thereafter, the Ummayad dynasty continued rulership for a further seventy years (with caliph Umar II's tenure especially notable), and were able to conquer the Maghrib (699  705), as well as Spain and the Narbonnese Gaul at a similar date.


          Under the Ummayads, the Muslim world expanded into North Africa and Iberia in the West, and Central Asia in the East. According to Jonathan Bloom and Sheila Blair, "The Muslims, no longer Arab merchants from the heartland of Arabia, became masters of the economic and cultural heartland of the Near East, and their faith, Islam, was no longer an obscure Arabian cult but the religion of an imperial elite."


          Much of the population of this new empire was non-Muslim, and aside from a protection tax ( jizya) and other restrictions, the conquered people found their religions tolerated. Indeed, Muslim authorities often discouraged conversions. Nevertheless, most of the population eventually converted to Islam, which created tension as greater numbers of non-Arabs (mostly Persians) converted. The tensions increased when Shiites joined the protest against Ummayad rule.


          Umayyad rule was interrupted by a second civil war (the Second Fitna) in the early 680s, re-established, then ended in 750.


          


          Abbasids - "Islamic Golden Age"


          The gains of the Ummayad empire were consolidated upon when the Abbasid dynasty rose to power in 750, with the conquest of the Mediterranean islands including the Balearics and Sicily. The new ruling party had been instated on the wave of dissatisfaction propagated against the Ummayads, cultured mainly by the Abbasid revolutionary, Abu Muslim. Under the Abbasids, Islamic civilization flourished. Most notable was the development of Arabic prose and poetry, termed by The Cambridge History of Islam as its " golden age." This was also the case for commerce and industry (considered a Muslim Agricultural Revolution), and the arts and sciences (considered a Muslim Scientific Revolution), which prospered, especially under the rule of Abbasid caliphs al-Mansur (ruled 754  775), Harun al-Rashid (ruled 786  809), al-Ma'mun (ruled 809  813), and their immediate successors.
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          Baghdad was made the new capital of the caliphate (moved from the previous capital, Damascus) due to the importance placed by the Abbasids upon eastern affairs in Persia and Transoxania. It was at this time, however, that the caliphate showed signs of fracture and the uprising of regional dynasties. Although the Ummayad family had been killed by the revolting Abbasids, one family member, Abd ar-Rahman I, was able to flee to Spain and establish an independent caliphate there, in 756. In the Maghreb region, Harun al-Rashid appointed the Arab Aghlabids as virtually autonomous rulers, although they continued to recognise the authority of the central caliphate. Aghlabid rule was short lived, as they were deposed by the Shiite Fatimid dynasty in 909. By around 960, the Fatimids had conquered Abbasid Egypt, building a new capital there in 973 called "al-Qahirah" (meaning "the planet of victory", known today as Cairo). Similar was the case in Persia, where the Turkic Ghaznavids managed to snatch power from the Abbasids. Whatever temporal power of the Abbasids remained had eventually been consumed by the Seljuq Turks (a Muslim Turkish clan which had migrated into mainland Persia), in 1055.


          During this time, expansion continued, sometimes by military warfare, sometimes by peaceful proselytism. The first stage in the conquest of India began just before the year 1000. By some 200 (from 1193  1209) years later, the area up to the Ganges river had been conquered. In sub-Saharan West Africa, it was just after the year 1000 that Islam was established. Muslim rulers are known to have been in Kanem starting from sometime between 1081 to 1097, with reports of a Muslim prince at the head of Gao as early as 1009. The Islamic kingdoms associated with Mali reached prominence later, in the 13th century.


          During the Abbasid reign, Baghdad became one of the greatest cultural centers of the world. The Abbasids were said to be descendents of Abbas the uncle of Muhammad claiming that they were the 'messiha' or saviours of the people under the Ummayad rule. Abbasid caliphs Harun al-Rashid and Al-Mamun were great patrons of arts and sciences, and enabled these domains to flourish. Islamic philosophy also developed as the Shariah was codified, and the four Madhabs were established and built. This era also saw the rise of classical Sufism. The greatest achievement, however, was completion of the canonical collections of Hadith of Sahih Bukhari and others.


          


          Regional powers


          The Abbasids soon became caught within a three-way rivalry of Arabs, Persians and the immigrant Turks. In addition, the cost of running a large empire became too great. The political unity of Islam began to disintegrate. The Emirates, still recognizing the theoretical leadership of the caliphs, drifted into independence, and a brief revival of control was ended with the establishment of rival caliphates. Eventually the Abbasids ruled as puppets for the Buwayhid emirs. During this time, great advancements were made in the areas of astronomy, poetry, philosophy science and mathematics.


          


          Spain & the Umayyads


          The Arabs first began their conquest of southern Spain or al-Andalus in 710 and created a province under the Caliphate which extended as far as the north of the peninsula. After the Abbasids came to power, some Ummayads fled to Muslim Spain and established themselves in Crdoba. By the end of the 10th century, the ruler Abd al-Rahman III (912-61) took over the title of caliph, and established with it a caliphate parallel to the one in Baghdad. A large number of Berbers from Morocco migrated to Andalus, but also large numbers of Jews and Christians lived alongside Muslims.


          "Toleration, a common language and a long tradition of separate rule all helped to create a distinctive Andalusian consciousness and society. Its Islamic religious culture developed on rather different lines from those of the eastern countries."


          During the 11th century, the Umayyad kingdom of al-Andalus broke down into over forty Taifas, which in the end built the preconditions for the Christian reconquest. The latter re-established Christian rule more and more southwards, ending all Muslim rule in 1492 with the reconquest of the kingdom of Granada.


          


          The Fatimids


          The Fatimids, (Fatimid Caliphate), who are believed to be the descendants of Fatima, is the Shi'a Ismaili dynasty that ruled from 5 January 910 to 1171. The ruling elite of the state belonged to the Ismaili branch of Shi'ism. The leaders of the dynasty were also Shia Ismaili Imams, hence, they had a religious significance to Ismaili Muslims.


          The Fatimids established sovereignty over Egypt, North Africa, Sicily and Syria. Under the Fatimids, the city of Cairo was established and built into an imperial military and cultural centre.


          The Fatimid territories of Syria and Palestine fell to the invading Seljuks in the late eleventh century. They would, however, continue to rule in Egypt until its conquest by Saladin in the late twelfth century.


          


          The Seljuks


          A series of new invasions swept over the Islamic world. The newly converted Seljuk Turks swept across and conquered most of Islamic Asia, Syria and Palestine. The Seljuks made religion an instrument of the state, while giving the clergy significant say over the affairs of the government. They also put an end to Caliphal institutions. These policies would be carried out by successive governments of Nur al-Din, Saladin and Mamluks.


          Shortly after, they won a decisive victory over the Byzantines, at the Battle of Manzikert, paving the way for further conquest of Christian Anatolia.


          


          The Crusaders


          Beginning in the 8th century the Christian kingdoms of Spain had begun the Reconquista aimed at retaking Al-Andalus from the Moors. In 1095, Pope Urban II, inspired by the perceived holy wars in Spain and implored by the eastern Roman emperor to help defend Christianity in the East, called for the First Crusade from Western Europe which captured Edessa, Antioch, Tripoli and Jerusalem. The Christian Kingdom of Jerusalem emerged and for a time controlled many holy sites of Islam. Saladin, however, restored unity, defeated the Fatimids and put an end to the Kingdom of Jerusalem in 1187. Other crusades were launched with at least the nominal intent to recapture the holy city and other holy lands, but hardly more was ever accomplished than the errant looting and occupation of Christian Constantinople, leaving the Eastern Roman, or Byzantine, Empire severely weakened and ripe for later conquest. However, the crusaders did manage to weaken Muslim territories preventing them from further expansion into Christendom.


          


          The Mamluks


          In 1250, the short-lived Ayyubid dynasty (established by Saladin) was overthrown by slave regiments, and a new dynasty - the Mamluks - was born. The Mamluks soon expanded into Palestine, expelled the remaining Crusader states and repelled the Mongols from invading Syria. Thus they united Syria and Egypt for the longest period of time between the Abbasid and Ottoman empires (1250-1517).


          


          Islam in Africa


          The first continent outside of Arabia to have an Islamic history was Africa beginning with the hijirah to Ethiopia. Islam in Ethiopia can be dated back to the founding of the religion; in 615, when a band of Muslims were counseled by Muhammad to escape persecution in Mecca and travel to Ethiopia, which was ruled by, in Muhammad's estimation, a pious Christian king. Moreover, Islamic tradition states that Bilal, one of the foremost companions of Muhammad, was from Ethiopia.


          


          Islam in Maghreb


          The Maghreb meaning "place of sunset" or " western" in Arabic, is the region of Africa north of the Sahara Desert and west of the Nile  specifically, coinciding with the Atlas Mountains. Geopolitically, the area includes Morocco, Algeria, Tunisia, and Libya, Western Sahara, and sometimes Mauritania, which is often placed in West Africa instead. This part of Islamic territory has independent governments during most part of history of Islam. There were some great governments.


          Idrisid dynasty The Idrisids were the first Arab dynasty in the western Maghreb, ruling from 788 to 985. The dynasty is named after its first sultan Idris I.


          Almoravid dynasty was a Berber dynasty from the Sahara that flourished over a wide area of North-Western Africa and the Iberian peninsula during the 11th century. Under this dynasty the Moorish empire was extended over present-day Morocco, Western Sahara, Mauritania, Gibraltar, Tlemcen (in Algeria) and a great part of what is now Senegal and Mali in the south, and Spain and Portugal in the north.


          Almohad Dynasty or "the Unitarians," were a Berber Muslim religious power which founded the fifth Moorish dynasty in the 12th century, and conquered all northern Africa as far as Egypt, together with Al-Andalus.


          


          Islam in East Africa


          There were Islamic governments in Tanzania. The people of Zayd were allegedly the first muslims to immigrate to East Africa. Islam came to east Africa mainly through trade routes. the African peoples that lived along these routes became converts due to the close contact they had to Arabs traders in areas like Tabora, from which they affected the manners of muslims. this led to eventual conversion without encouragement nor discouragement of the muslim Arabs. In pre-colonial east Africa, the structure of islamic authority was held up through the 'Ulama (wanawyuonis, in Swahili). Their base was mainly in Zanzibar. These leaders had some degree of authority over most of the muslims in East Africa at this time; specially before the territorial boundaries were established. This is because the majority of muslims lived within the sphere of influence of the Sultanate in Zanzibar, the chief Qadi there was recognized for having the final religious authority. Reference: August H. Nimtz, Jr.Islam and Politics in East Aftrica. the Sufi Order in Tanzania. University of Minnesota Press, Minneapolis, 1980.


          


          Islam in West Africa


          Usman dan Fodio after the Fulani War, found himself in command of the largest state in Africa, the Fulani Empire. Dan Fodio worked to establish an efficient government, one grounded in Islamic law. Already aged at the beginning of the war, dan Fodio retired in 1815 passing the title of Sultan of Sokoto to his son Muhammed Bello.


          



          


          Islam in Asia


          


          Indian Subcontinent


          Islamic rule came to the region in the 8th century, when Muhammad bin Qasim conquered Sindh, (Pakistan). Muslim conquests were expanded under Mahmud and the Ghaznavids until the late twelfth century, when the Ghurids overran the Ghaznavids and extended the conquests in northern India. Qutb-ud-din Aybak, conquered Delhi in 1206 and began the reign of the Delhi Sultanates.


          In the fourteenth century, Alauddin Khilji extended Muslim rule south to Gujarat, Rajasthan and Deccan. Various other Muslim dynasties also formed and ruled across India from the 13th to the 18th century such as the Qutb Shahi and the Bahmani, but none rivalled the power and extensive reach of the Mughal Empire at its peak.


          


          China


          During the lifetime of Muhammad, Arab merchants reached China via the Silk Road and introduced Islam. Then, in 650, the third Caliph, Uthman ibn Affan, sent an official delegation to the Tang dynasty. The Chinese emperor ordered the establishment of the first Chinese mosque in the city of Chang'an, and this event is considered to be the birth of Islam in China. By the early ninth century Islam had reached as far south as Hangzhou.


          The Mongol invasions of China and Persia, brought the two regions under a single political entity. This led to increased contacts and cultural exchange between China and the Muslim world. Following the Mongols, the succeeding Ming dynasty was also tolerant of Muslims. During its reign, many Muslim attained high posts. These policies were, however, reversed by the Qing dynasty, when it came to power.


          


          Southeast Asia


          Islam reached the islands of Southeast Asia through Indian Muslim traders near the end of the 13th century. Soon, many Sufi missionaries translated classical Sufi literature from Arabic and Persian into Malay. Coupled with the composing of original Islamic literature in Malay, this led the way to the transformation of Malay into an Islamic language. By 1292, when Marco Polo visited Sumatra, most of the inhabitants had converted to Islam. The Sultanate of Malacca was founded by Parameswara, a Srivijayan Prince in the Malay peninsula. Through trade and commerce, Islam spread to Borneo and Java, Indonesia. By late 15th century, Islam had been introduced to the Philippines.


          As Islam spread, three main Muslim political powers emerged. Aceh, the most important Muslim power, was based firmly in Northern Sumatra. It controlled much of the area between Southeast Asia and India. The Sultunate also attracted Sufi poets. The second Muslim power was the Sultanate of Malacca on the Malay peninsula. The Sultanate of Demak was the third power emerged in Java, where the Muslim emerging forces defeated the local Majapahit kingdom in the early 16th century. Although the sultanate managed to expand its territory somewhat, its rule remained brief.


          Portuguese forces captured Malacca in 1511 under the naval general Afonso de Albuquerque. With Malacca subdued, Aceh Sultanate and Brunei established themself as the centre of Islam in Southeast Asia. Brunei sultanate remains intact even to this day.


          


          Mongol Invasions


          The wave of Mongol invasions, which had initially commenced in the early 13th century under the leadership of Genghis Khan, marked a violent end to the Abbasid era. The Mongol Empire had spread rapidly throughout Central Asia and Persia: the Persian city of Isfahan had fallen to them by 1237. With the election of Khan Mongke in 1251, sights were set upon the Abbasid capital, Baghdad. Mongke's brother, Hulegu, was made the head of the Mongol Army assigned with the task of subduing Baghdad. This was achieved at the Battle of Baghdad (1258), which saw the Abbasids overrun by the superior Mongol army. The last Abbasid caliph, al-Musta'sim, was captured and killed; and Baghdad was ransacked and subsequently destroyed. The cities of Damascus and Aleppo fell shortly afterwards, in 1260. Any prospective conquest of Egypt was temporarily delayed due to the death of Mongke at around the same time.


          With Mongol conquest in the east, the Ayyubid dynasty ruling over Egypt had been surpassed by the slave-soldier Mamluks in 1250. This had been done through the marriage between Shajar al-Durr, the widow of Ayyubid caliph al-Salih Ayyub, with Mamluk general Aybak. Military prestige was at the centre of Mamluk society, and it played a key role in the confrontations with the Mongol forces. After the assassination of Aybak, and the succession of Qutuz in 1259, the Mamluks challenged and decisively routed the Mongols at the Battle of Ain Jalut in late 1260. This signalled an adverse shift in fortunes for the Mongols, who were again defeated by the Mamluks at the Battle of Homs a few months later, and then driven out of Syria altogether. With this, the Mamluks were also able to conquer the last of the crusader territories.


          


          Three Muslim empires


          In the 15th century and 16th centuries three major Muslim empires were created: the aforementioned Ottoman Empire in much of the Middle East, Balkans and Northern Africa; the Safavid Empire in Greater Iran; and the Mughul Empire in Greater India. These new imperial powers were made possible by the discovery and exploitation of gunpowder, and more efficient administration. By the end of the 19th century, all three had declined significantly, and by the early 20th century, with the Ottomans' defeat in World War I, the last Muslim empire collapsed.


          


          Mughal Empire


          The Mughal Empire was a product of various Central Asian invasions into the Indian subcontinent. It was founded by the Timurid prince Babur in 1526 with the destruction of the Delhi sultanate, with its capital in Agra. Babur's death some years later, and the indecisive rule of his son, Humayun, brought a degree of instability to Mughal rule. The resistance of the Afghani Sher Shah, through which a string of defeats had been dealt to Humayun, significantly weakened the Mughals. Just a year before his death, however, Humayun managed to recover much of the lost territories, leaving a substantial legacy for his son, the 13 year old Akbar (later known as Akbar the Great), in 1556. Under Akbar, consolidation of the Mughal Empire occurred through both expansion and administrative reforms.


          The empire ruled most of present-day India, Pakistan, Bangladesh and Afghanistan for several centuries, before it declined in the early 18th century, which led to India being divided into smaller kingdoms and princely states. The Mughal dynasty was eventually dissolved by the British Empire after the Indian rebellion of 1857. It left a lasting legacy on Indian culture and architecture. Amongst the famous buildings built by the Mughals, include: Taj Mahal, Red Fort, Badshahi Mosque, Lahore Fort, Shalimar Gardens and Agra Fort. During the empire's reign of power, Muslim communities flourished all over India, particularly in Gujarat, Bengal and Hyderabad. Various Sufi orders from Afghanistan and Iran were very active throughout the region. Consequently, more than a quarter of the population converted to Islam.


          


          Safavid Empire


          The Safavids ( Persian: صفویان) were an Iranian dynasty from Iranian Azarbaijan that ruled from 1501 to 1736, and which established Shi'a Islam as Iran's official religion and united its provinces under a single Iranian sovereignty, thereby reigniting the Persian identity.



          Although claiming to be the descendants of Ali ibn Abu Talib, the Safavids were originally Sunni (the name "Safavid" comes from a Sufi order called Safavi). Their origins go back to Firuz Shah Zarrinkolah, an Iranian local dignitary from Iran's north. During their rule, the Safavids recognized Shiism as the State religion, thus giving Iran a separate identity from its Sunni neighbours.


          In 1524, Tahmasp acceded to the throne, initiating reviving arts in the region. Carpet making became a major industry, gaining new importance in Iran's cities. But the finest of all artistic revivals was the commissioning of the Shahnama. The Shahnama was meant to glorify the reign of the Shah through artistic means. The two-volume copy contained 258 large paintings to illustrate the works of Firdawsi, a Persian poet. The Shah also prohibited the drinking of wine, forbade the use of hashish and ordered the removal of gambling casinos, taverns and brothels.


          Tahmasp's grandson, Shah Abbas I, also managed to increase the glory of the empire. Abbas restored the shrine of Imam Reza at Mashhad, and restored the dynastic shrine at Ardabil. Both shrines received jewelry, fine manuscripts and Chinese porcelains. Abbas also moved the empire's capital to Isfahan, revived old ports, and established thriving trade with the Europeans. Amongst Abbas's most visible cultural achievements was the construction of Naqsh-e Jahan Square ("Design of the World"). The plaza, located near a Friday mosque, covered twenty acres, thus dwarfing Piazza San Marco and St. Peter's Square.


          


          Ottoman Empire


          The Seljuk Turks fell apart rapidly in the second half of the 13th century, especially after the Mongol invasions in Anatolia. This resulted in the establishment of multiple Turkish principalities, known as beyliks. Osman I, the founder of the Ottoman dynasty, assumed leadership of one of these principalities ( Sğt) in 1281, succeeding his father Ertuğrul. Declaring an independent Ottoman emirate in 1299, Osman I led it to a series of consecutive victories over the Byzantine Empire. By 1331, the Ottomans had captured Nicaea, the former Byzantine capital, under the leadership of Osman's son and successor, Orhan I. Victory at the Battle of Kosovo against the Serbs in 1389 then facilitated their expansion into Europe. The Ottomans were firmly established in the Balkans and Anatolia by the time Bayezid I ascended to power in the same year, now at the helm of a swiftly growing empire.


          Further growth was brought to a sudden halt, as Bayezid I had been captured by Mongol warlord Timur (also known as "Tamerlane") in the Battle of Ankara in 1402, upon which a turbulent period known as the Ottoman Interregnum ensued. This episode was characterized by the division of the Ottoman territory amongst Bayezid I's sons, who submitted to Timurid authority. When a number of the territories recently conquered by the Ottomans regained independent status, potential ruin for the Ottoman Empire became apparent. However, the empire quickly recovered, as the youngest son of Bayezid I, Mehmed I, waged offensive campaigns against his other ruling brothers, thereby reuniting Asia Minor and declaring himself the new Ottoman sultan in 1413.
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          At around this time the naval fleet of the Ottomans developed considerably, such that they were able to challenge Venice, traditionally a naval power. Focus was also directed towards reconquering the Balkans. By the time of Mehmed I's grandson, Mehmed II (ruled 1444  1446; 1451  1481), the Ottomans felt strong enough to lay siege to Constantinople, the capital of Byzantium. A decisive factor in this siege was the use of firearms and large cannons introduced by the Ottomans (adapted from Europe and improved upon), against which the Byzantines were unable to compete. The Byzantine fortress finally succumbed to the Ottoman invasion in 1453, 54 days into the siege. Mehmed II, entering the city victorious, renamed it to Istanbul. With its capital conceded to the Ottomans, the rest of the Byzantine Empire quickly disintegrated. The future successes of the Ottomans and later empires would depend heavily upon the exploitation of gunpowder.


          In the early 16th century, the Shi'ite Safavid dynasty assumed control in Persia under the leadership of Shah Ismail I, upon the defeat of the ruling Turcoman federation Aq Qoyunlu (also called the "White Sheep Turkomans") in 1501. The Ottoman sultan Selim I quickly sought to repel Safavid expansion, challenging and defeating them at the Battle of Chaldiran in 1514. Selim I also deposed the ruling Mamluks in Egypt, absorbing their territories into the Ottoman Empire in 1517. Suleiman I (also known as Suleiman the Magnificent), Selim I's successor, took advantage of the diversion of Safavid focus against the Uzbeks on the eastern frontier and recaptured Baghdad, which had previously fallen under Safavid control. Despite this, Safavid power remained substantial, with their empire rivalling the Ottomans'. Suleiman I also advanced deep into Hungary following the Battle of Mohcs in 1526  reaching as far as the gates of Vienna thereafter, and signed a Franco-Ottoman alliance with Francis I of France against Charles V of the Holy Roman Empire 10 years later. Suleiman I's rule (1520  1566) signified the height of the Ottoman Empire, after which it fell into gradual decline.


          


          Wahhabism


          During the 18th century, Muhammad ibn Abd al Wahhab (1703  1792) led a religious movement ( Wahhabism) in Najd (central Arabia) that sought to purify Islam. Wahhab wanted to return Islam to what he thought were its original principles as taught by the as-salaf as-saliheen (the earliest converts to Islam) and rejected what he regarded as corruptions introduced by bidah (religious innovation) and Shirk (polytheism). He allied himself with the House of Saud, which eventually triumphed over the Rashidis to control Central Arabia, and led several revolts against the Ottoman empire. Initial success (the conquest of Mecca and Medina) was followed by ignominious defeat, then a resurgence which culminated in the creation of Saudi Arabia. Wahhabism and similar fundamental Islamic schools of thought are cited as the ideological inspiration for the terroristic activities of Muslims against non-Muslims in the 20th and 21st Centuries.


          


          The 20th century


          The modern age brought radical technological and organizational changes to Europe and Islamic countries found themselves less modern when compared to the many western nations. Europe's state-based government and rampant colonization allowed the West to dominate the globe economically and forced Islamic countries to question change.


          


          Demise of the Ottoman Empire


          By the end of the 19th century, the Ottoman empire had declined due to internal conflict and the failure to keep pace with European technological and economic development. Their decision to back Germany in World War I meant they shared the Central Powers' defeat in that war, which led directly to the overthrow of the Ottomans by Turkish nationalists led by Kemal Ataturk. Following World War I, its remnants were parceled out as European protectorates or spheres of influence. Ottoman successor states include today's Albania, Bosnia and Herzegovina, Bulgaria, Egypt, Greece, Iraq, Lebanon, Montenegro, Romania, Saudi Arabia, Serbia, Syria, Jordan, Turkey, other Balkan states, North Africa and the north shore of Black sea.


          Many Muslim countries sought to adopt European political organization and nationalism began to emerge in the Muslim world. Countries like Egypt, Syria, and Turkey organized their governments with definable policies and sought to develop national pride amongst their citizens. Other places, like Iraq, were not as successful due to a lack of unity and an inability to resolve age-old prejudices between Muslim sects and against non-Muslims.


          Some Muslim countries, such as Turkey and Egypt, sought to separate Islam from the secular government. In other cases, such as Saudi Arabia, the new government brought out new religious expression in the re-emergence of the puritanical form of Sunni Islam known to its detractors as Wahhabism which found its way into the Saudi royal family.


          


          Partition of India


          The partition of India refers to the creation in August 1947 of two sovereign states of India and Pakistan. The two nations were formed out of the former British Raj, including treaty states, when Britain granted independence to the area (see Undivided India). In particular, the term refers to the partition of Bengal and Punjab, the two main provinces of the would be Pakistan.


          In 1947, after the partition of India, Pakistan became the largest Islamic Country in the world (by population) and the tenth largest post-WWII state in the modern world. In 1971, after a bloody war of independence the Bengal part of Pakistan became an independent state called Bangladesh.


          Today, Pakistan is third largest Islamic country in the world followed by Bangladesh . Pakistan is presently the only nuclear power of the Muslim world.


          Indonesia is the largest Muslim country in the world, by population. India has the second largest Muslim population.


          


          Arab-Israeli conflict


          The Arab-Israeli conflict spans about a century of political tensions and open hostilities. It involves the establishment of the modern State of Israel as a Jewish nation state, the consequent displacement of the Palestinian people, as well as the adverse relationship between the Arab nations and the state of Israel (see related Israeli-Palestinian conflict). Despite initially involving the Arab states, animosity has developed between other Muslim nations and Israel. Many countries, individuals and non-governmental organizations elsewhere in the world feel involved in this conflict for reasons such as cultural and religious ties with Islam, Arab culture, Christianity, Judaism, Jewish culture or for ideological, human rights, or strategic reasons. While some consider the Arab-Israeli conflict a part of (or a precursor to) a wider clash of civilizations between the Western World and the Arab or Muslim world, others oppose this view. Animosity emanating from this conflict has caused numerous attacks on supporters (or perceived supporters) of each side by supporters of the other side in many countries around the world.


          Due to the Islamic belief that land conquered by Muslims must remain Muslim-controlled, many in the Muslim world hold a keen and fiery interest in the removal of the state of Israel much in the same way that they feel that Spain must once again become Muslim Spain.


          


          Oil wealth


          Between 1953 and 1964, King Saud re-organized the government of the monarchy his father, Ibn Saud, had created. Saudi Arabia's new ministries included Communication (1953) Agriculture and Water (1953), Petroleum (1960), Pilgrimage and Islamic Endowments (1960), Labour and Social Affairs (1962) and Information (1963). He also put his Talal, one of his many younger brothers (by 29 years his younger) in charge of the Ministry of Transport.


          In 1958-59, Talal proposed the formation of a National Council. As he proposed it, it would have been a consultative body, not a legislature. Still, he thought of it as a first step toward broader popular participation in the government. Talal presented this proposal to the king when the Crown Prince was out of the country. Saud simply forwarded the proposal to the ulama asking them whether a National Council was a legitimate institution in Islam. The idea seems to have died in committee, so to speak. It would be revived more than three decades later. A Consultative Council came into existence in 1992.


          Meantime, the Organization of Petroleum Exporting Countries came into existence in 1960. For the first decade or more of its existence, it was ineffectual in terms of increasing revenue for member nations. But it would have its day. Tension between Faisal and Saud continued to mount until a final showdown in 1964. Saud threatened to mobilize the Royal Guard against Faisal and Faisal threatened to mobilize the National Guard against Saud. It was Saud who blinked, abdicating and leaving for Cairo, then Greece, where he would die in 1969. Faisal then became King.


          The 1967 war had other effects. It effectively closed the Suez canal, it may have contributed to the revolution in Libya that put Muammar al-Gaddafi in power, and it led in May 1970 to the closure of the "tapline" from Saudi Arabia through Syria to Lebanon. These developments had the effect of increasing the importance of the petroleum in Libya, which is a conveniently short (and canal-free) shipping distance from Europe.


          In 1970, it was Occidental Petroleum which constituted the first crack in the wall of oil company solidarity in dealing with the oil producing nations; specifically, in this case, with the demands for price increases of the new Qaddafi government.


          In October 1973, another war between Israel and its Muslim neighbors, known as the Yom Kippur War, got underway just as oil company executives were heading to Vienna, Austria, site of a planned meeting with OPEC leaders. OPEC had been emboldened by the success of Libya's demands anyway, and the war strengthened the unity of their new demands.


          The Arab defeats in the Six Day and 1973 Arab-Israeli wars triggered the 1973 oil crisis. In response to the emergency re-supply effort by the West that enabled Israel to defeat Egyptian and Syrian forces, the Arab world imposed the 1973 oil embargo against the United States and Western Europe. Faisal agreed that Saudi Arabia would use some of its oil wealth to finance the "front-line states," those that bordered Israel, in their struggle.


          The centrality of petroleum, the Arab-Israeli Conflict and political and economic instability and uncertainty remain constant features of the politics of the region.


          


          Two Iranian revolutions


          The Iranian Constitutional Revolution took place between 1905 and 1911. The revolution marked the beginning of the end of Iran's feudalistic society and led to the establishment of a parliament in Persia and restriction of the power of Shah (king). The first constitution of Iran was approved. But after the final victory of revolutionaries over Shah, the modernist and conservative blocks began to fight with each other. Then World War I took place and all of the combatants invaded Iran and weakened the government and threated the independence of Iran. The system of constitutional monarchy created by the decree of Mozzafar al-Din Shah that was established in Persia as a result of the Revolution was weakened in 1925 with the dissolution of the Qajar dynasty and the accession of Reza Shah Pahlavi to the throne.


          In 1979 the Iranian Revolution (also called "The Islamic Revolution" ) transformed Iran from a constitutional monarchy, under Shah Mohammad Reza Pahlavi, to a populist theocratic Islamic republic under the rule of Ayatollah Ruhollah Khomeini, a Shi`i Muslim cleric and marja. Following the Revolution, an Iranian referendum established the Islamic republic as a new government, and a new constitution was approved, electing Ruhollah Khomeini Supreme Leader of Iran. During the following two years, liberals, leftists, and Islamic groups fought with each other, and ultimately Islamics captured power. At the same time, the U.S., USSR, and most of the Arab governments of the Middle East feared that their dominance in the region was challenged by the new Islamic ideology, so they encouraged and supported Saddam Hussein to invade Iran, which resulted in the Iran-Iraq war.


          


          The 21st century
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          Islam in Turkey


          Since the establishment of the Republic of Turkey in 1923, there has been a strong tradition of secularism in Turkey established by institutionalized by Atatrk's Reforms. Although the First Grand National Assembly of Turkey had rallied support from the population for the Independence War against the occupying forces on behalf of Islamic principles, Islam was gradually omitted from the public sphere after the Independence War. The principle of secularism was thus inserted in the Turkish Constitution as late as 1937. This legal action was assisted with stringent state policies against domestic Islamist groups and establishments to delete the strong appeal of Islam in the Turkish society. Even though an overwhelming majority of the population, at least nominally, adheres to Islam in Turkey; the state, which was established with the Kemalist ideology has no official religion nor promotes any and it actively monitors the area between the religions using the Presidency of Religious Affairs. The Republic Protests were a series of peaceful mass rallies by Turkish secular citizens that took place in Turkey in 2007. The target of the first protest was the possible presidential candidacy of the Prime Minister Recep Tayyip Erdoğan, afraid that if elected President of Turkey Erdoğan would alter the Turkish secularist state


          


          European Islam


          Certain academics, such as Jorgen Nielsen (Towards a European Islam, London: Macmillan Press, 1999), suggest that there is currently emerging a new brand of Islam in Europe, which is often termed European Islam. While this new kind of Islam is not exactly defined, it could be described as combining on the one hand the religion's basic duties and on the other European culture, values and traditions (such as secularism, democracy, gender equality as perceived by the west, the European system of law, etc.). Which is perplexing since these ideals are not congruent with the Islamic faith.


          



          


          Chronology


          


          Dynasties of Muslim Rulers


          There are Muslim Dynasties which the can be found in list of dynasties of Muslim Rulers
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              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Plantae

                  


                  
                    	Division:

                    	Magnoliophyta

                  


                  
                    	Class:

                    	Magnoliopsida

                  


                  
                    	Order:

                    	Brassicales

                  


                  
                    	Family:

                    	Brassicaceae

                  

                

              
            


            
              	Species
            


            
              	
                See text.
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              Indian Mustard Flower (Brassica juncea L. Czern)
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          Mustards are several plant species in the genera Brassica and Sinapis whose small mustard seeds are used as a spice and, by grinding and mixing them with water, vinegar or other liquids, are turned into a condiment also known as mustard. The seeds are also pressed to make mustard oil, and the edible leaves can be eaten as mustard greens.


          Mild white mustard ( Sinapis hirta) grows wild in North Africa, the Middle East and Mediterranean Europe and has spread farther by long cultivation; brown or Indian mustard ( B. juncea), originally from the foothills of the Himalaya, is grown commercially in the UK, Canada and the US; black mustard ( B. nigra) in Argentina, Chile, the US and some European countries. Canada grows 90% of all the mustard seed for the international market. The Canadian province of Saskatchewan produces almost half of the world's supply of mustard seed.


          In addition to the mustards, the genus Brassica also includes cabbages, cauliflower, rapeseed and turnips.


          Although the varieties of mustard are well-established crops in Hellenistic and Roman times, which leads to the assumption that it was brought into cultivation at an earlier time, Zohary and Hopf note that "there are almost no archeological records available for any of these crops." Wild forms of mustard and its relatives the radish and turnip can be found over west Asia and Europe, suggesting that their domestication took place somewhere in that area. However Zohary and Hopf conclude, "Suggestions as to the origins of these plants are necessarily based on linguistic considerations."


          There has been recent research into varieties of mustards that have a high oil content for use in the production of biodiesel, a renewable liquid fuel similar to diesel fuel. The biodiesel made from mustard oil has good cold flow properties and cetane ratings. The leftover meal after pressing out the oil has also been found to be an effective pesticide.


          An interesting genetic relationship between many species of mustard has been observed, and is described as the Triangle of U.


          


          Diseases
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              Mustard seeds
            

          


          
            
              	mustard seed, yellow

              Nutritional value per 100g (3.5 oz)
            


            
              	Energy 470 kcal  1960 kJ
            


            
              	
                
                  
                    	Carbohydrates  

                    	34.94 g
                  


                  
                    	- Sugars 6.79 g
                  


                  
                    	- Dietary fibre 14.7 g 
                  


                  
                    	Fat

                    	28.76 g
                  


                  
                    	- saturated 1.46 g
                  


                  
                    	- monounsaturated 19.83 g 
                  


                  
                    	- polyunsaturated 5.39 g 
                  


                  
                    	Protein

                    	24.94 g
                  


                  
                    	Water

                    	6.86 g
                  


                  
                    	Vitamin A equiv. 3 g

                    	0%
                  


                  
                    	Thiamin (Vit. B1) 0.543 mg 

                    	42%
                  


                  
                    	Riboflavin (Vit. B2) 0.381 mg 

                    	25%
                  


                  
                    	Niacin (Vit. B3) 7.890 mg 

                    	53%
                  


                  
                    	Vitamin B6 0.43 mg

                    	33%
                  


                  
                    	Folate (Vit. B9) 76 g

                    	19%
                  


                  
                    	Vitamin B12 0 g 

                    	0%
                  


                  
                    	Vitamin C 3 mg

                    	5%
                  


                  
                    	Vitamin E 2.89 mg

                    	19%
                  


                  
                    	Vitamin K 5.4 g

                    	5%
                  


                  
                    	Calcium 521 mg

                    	52%
                  


                  
                    	Iron 9.98 mg

                    	80%
                  


                  
                    	Magnesium 298 mg

                    	81%
                  


                  
                    	Phosphorus 841 mg

                    	120%
                  


                  
                    	Potassium 682 mg 

                    	15%
                  


                  
                    	Sodium 5 mg

                    	0%
                  


                  
                    	Zinc 5.7 mg

                    	57%
                  

                

              
            


            
              	Percentages are relative to US

              recommendations for adults.

              Source: USDA Nutrient database
            

          


          Mustard seeds are the proverbially small seeds of the various mustard plants. The seeds are about 1 mm in diameter, and may be colored from yellowish white to black. They are important spices in many regional cuisines. The seeds can come from three different plants: black mustard ( B. nigra), brown Indian mustard ( B. juncea), and white or yellow mustard ( B. hirta/Sinapis alba).


          In the Indian subcontinent they are often used whole, and are quickly fried in oil until they pop to impart a flavor to the oil.


          


          History


          The French have used mustard seeds as a spice since 800 AD, and it was amongst spices taken by the Spanish on explorations throughout the 1400s. Pope John XXII was particularly fond of mustard, and created a new position in the Vatican, 'grand moutardier du pape', or 'mustard maker to the pope'.


          


          Cultivation


          Mustard seeds generally take 310 days to germinate if placed under the proper conditions, which include a cold atmosphere and relatively moist soil. Mustard seeds grow into shrubs, not trees.


          Mustard grows well in temperate regions. Major producers of mustard seeds include Hungary, Great Britain, India, Canada (90%) and the United States. Brown and black mustard seeds return higher yields than their yellow counterparts.


          


          Preparation


          Mustard oil can be extracted from the seeds. The seeds, particularly the white ones, can also be ground into flour, and mixed to a thick paste with a little water to make the condiment mustard. The ground mustard powder is usually mixed with ordinary flour to reduce the strength of the resulting condiment.


          Other ingredients can be used to mix mustard, for example, sugar, honey, vinegar, wine, or milk.


          When initially mixed the sauce is mild in flavor, but it develops in time. Strong mustard has a very powerful (and painful) effect on the nasal membranes if eaten carelessly.


          The whole seeds can be soaked in liquid before grinding to create whole grain mustard.


          It is possible to buy prepared mustard in many places.
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              Fossil range: Early Cretaceous
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                  Muttaburrasaurus skeleton

                  at the Queensland Museum.
                

              
            


            
              	Scientific classification
            


            
              	
                
                  
                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Chordata

                  


                  
                    	Class:

                    	Sauropsida

                  


                  
                    	Superorder:

                    	Dinosauria

                  


                  
                    	Order:

                    	Ornithischia

                  


                  
                    	Infraorder:

                    	Ornithopoda

                  


                  
                    	Family:

                    	unknown

                  


                  
                    	Genus:

                    	Muttaburrasaurus

                    Bartholomai & Molnar, 1981
                  

                

              
            


            
              	Species
            


            
              	
                M. langdoni Bartholomai & Molnar, 1981 ( type)

              
            

          


          Muttaburrasaurus is a genus of herbivorous ornithopod dinosaur related to Camptosaurus and Iguanodon, from what is now northeastern Australia between 100 and 98 million years ago during the early Cretaceous Period. After Minmi, it is Australia's most completely known dinosaur from skeletal remains.


          


          Discovery and species
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              Mounted skull of a Muttaburrasaurus langdoni at the Australian Museum, Sydney.
            

          


          The species was initially described from a partial skeleton found by Doug Langdon in 1963 near Muttaburra, Queensland, Australia, which also provides the creature's name. It was named in 1981 by Dr Alan Bartholomai and Ralph Molnar, who honoured its discoverer with its specific name langdoni. Some teeth have been discovered further north, near Hughenden and south at Lightning Ridge, in Northwestern New South Wales. A skull, known as the "Dunluce Skull" was discovered by John Stewart-Moore and 14 year old Robert Walker on Dunluce Station, between Hughenden and Richmond in 1987.


          Muttaburrasaurus species


          
            	M. langdoni ( type)

          


          


          Paleobiology
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              Another view of cast in Queensland Museum
            

          


          Muttaburrasaurus was capable of either bipedal or quadrupedal movement. The three middle digits of the forelimb were joined together into a hoof-like pad for walking on.


          Muttaburrasaurus had very powerful jaws equipped with shearing teeth. These were probably an adaptation for eating tough vegetation such as cycads. It also had an enlarged, hollow, upward-bulging muzzle that might have been used to produce distinctive calls or for display purposes. However, as no fossilised nasal tissue has been found, this remains conjectural.


          Muttaburrasaurus was about 7 to 9 meters long and its mass was between 1 and 4 tons. It also had a spiked thumb, which was about 15cm long.


          


          In culture
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              Muttaburrasaurus skeleton, as viewed from the Information Section at the Queensland Museum
            

          


          Reconstructed skeleton casts of Muttaburrasaurus have been put on display at a number of museums, including the Queensland Museum, Flinders Discovery Centre, and National Dinosaur Museum in Australia. Muttaburrasaurus was featured in the fifth episode of the BBC television series Walking with Dinosaurs, and in the 1995 animated film The Land Before Time III: The Time of the Great Giving
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              	Personal information
            


            
              	Fullname

              	Muttiah Muralitharan
            


            
              	Nickname

              	Murali
            


            
              	Born

              	17 April 1972 (1972-04-17)
            


            
              	

              	Kandy, Sri Lanka
            


            
              	Role

              	Off spin bowler
            


            
              	Batting style

              	Right-handed
            


            
              	Bowling style

              	Right-arm off break
            


            
              	International information
            


            
              	Test debut ( cap 54)

              	28 August 1992:vAustralia
            


            
              	Last Test

              	22 December 2007:vEngland
            


            
              	ODI debut ( cap 70)

              	12 August 1993:vIndia
            


            
              	Last ODI

              	28 April 2007:vAustralia
            


            
              	ODI shirt no.

              	08
            


            
              	Domestic team information
            


            
              	Years

              	Team
            


            
              	1991/92 - present

              	Tamil Union Cricket and Athletic Club
            


            
              	1999 - 2007

              	Lancashire
            


            
              	2003

              	Kent
            


            
              	Career statistics
            


            
              	

              	Tests

              	ODI

              	FC

              	LA
            


            
              	Matches

              	118

              	305

              	217

              	378
            


            
              	Runs scored

              	1,144

              	516

              	2,075

              	693
            


            
              	Batting average

              	11.67

              	5.86

              	11.33

              	6.41
            


            
              	100s/50s

              	0/1

              	0/0

              	0/1

              	0/0
            


            
              	Top score

              	67

              	27

              	67

              	27
            


            
              	
            


            
              	Balls bowled

              	39,202

              	16,534

              	62,096

              	20,095
            


            
              	Wickets

              	723

              	464

              	1,297

              	575
            


            
              	Bowling average

              	21.77

              	23.00

              	18.93

              	22.97
            


            
              	5 wickets in innings

              	62

              	8

              	114

              	10
            


            
              	10 wickets in match

              	20

              	n/a

              	32

              	n/a
            


            
              	Best bowling

              	9/51

              	7/30

              	9/51

              	7/30
            


            
              	Catches/ stumpings

              	66/

              	117/

              	117/

              	138/
            


            
              	
                As of 01 March 2008

                Source: CricketArchive

              
            

          


          Muttiah Muralitharan (born 17 April 1972 in Kandy, Sri Lanka), often referred to as Murali, is a Sri Lankan cricketer who was statistically rated the greatest Test-Match bowler ever by Wisden Cricketers' Almanack in 2002.


          He is Test cricket's highest wicket-taker, having overtaken the previous record-holder Shane Warne on December 3, 2007. Muralitharan had held the record before when he surpassed West Indies' Courtney Walsh's 519 wickets in 2004. But he suffered a shoulder injury later that year and was then overtaken by Warne. He is also second in the list of wicket-takers in One Day Internationals.


          Averaging over six wickets per Test, Muttiah Muralitharan is one of the most successful bowlers in the game and the greatest player in Sri Lanka's history. He plays domestic cricket for the Tamil Union Cricket and Athletic Club, and county cricket for Lancashire as an overseas player.


          Muralitharan's career been beset with controversy, his bowling action called into question on a number of occasions by umpires and sections of the cricket community. After biomechanical studies, Muralitharan's action was cleared by the International Cricket Council, first in 1996 and again in 1999. The legality of his doosra was first called into question in 2004. This delivery was found to exceed the ICC elbow extension limit of five degrees, assigned for spinners at that time. Based on of official studies into bowling actions, the International Cricket Council revised the elbow flexion limits applying to all bowlers in 2005. Muralitharan's doosra falls within the revised limits.


          Muralitharan was left out of the one-day touring squad to West Indies in early 2008, leading to speculation that he may be focusing on test cricket in the future while Sri Lanka builds a younger squad for one day internationals.


          



          


          Early years and personal life


          Muttiah Muralitharan is a Sri Lankan Tamil of Indian origin. His paternal grandfather Periyasamy Sinasamy came from South India to work in the tea plantations of central Sri Lanka.


          Muralitharan was born in the village of Nattarampotha in Kundasale (near Kandy), as the eldest of the four sons to Sinnasamy Muttiah and Lakshmi. Muralitharan's father Sinnasamy Muttiah, runs a successful biscuit-making business.


          When he was nine years old Muralitharan was sent to St.Anthonys College, Kandy, a private school run by Benedictine monks. He began his cricketing career as a medium pace bowler, but on the advice of his school coach, Sunil Fernando, he took up off spin when he was fourteen years old. He soon impressed and went on to play for four years in the school First XI. In those days he played as an all rounder and batted in the middle order. In his final two seasons at St Anthony's college he took over one hundred wickets and in 1990/1 was named as the 'Bata Schoolboy Cricketer of the Year'.


          After leaving school, he joined Tamil Union Cricket and Athletic Club and was selected for the Sri Lanka A tour of England in 1991. He played in five games but failed to capture a single wicket. On his return to Sri Lanka he impressed against Allan Border's Australian team in a practice game and then went on to make his test debut at R. Premadasa Stadium in the Second Test Match of the series.


          When his grandfather died at the age of 104, in July 2004, Muralitharan returned home from a tour of India to attend his funeral. Periyasamy Sinasamy's first wish to see Muralitharan claiming the world record for the most Test wickets was realised (passing the record set by Courtney Walsh), but not his desire to live to see his grandson married. Muralitharan's grandmother had passed away one month earlier at the age of 97. Muralitharan's manager, Kushil Gunasekera stated that "Murali's family is closely knit and united. They respect traditional values. The late grandfather enjoyed a great relationship with Murali."


          Muralitharan, married Madhimalar Ramamurthy, an Indian national, on March 21, 2005. Madhimalar is the daughter of late Dr S. Ramamurthy of Malar Hospitals, and his wife Dr Nithya Ramamurthy. Their first child, Naren, was born in January 2006.


          


          Spelling of name


          Even though his name has been widely romanised as Muralitharan since the commencement of his career, the cricketer himself prefers to romanise his name as Muralidaran. In 2007, when Cricket Australia decided to unveil the new Warne-Muralidaran Trophy, to be contested between Australia and Sri Lanka, Muralitharan was requested to clarify how his name should be spelt. Cricket Australia spokesman Peter Young confirmed that "the spelling he's given is Muralidaran".


          The first day cover involving Muralitharan bears an official seal captioned as "The highest wicket taker in Test cricket, MUTHIAH MURALIDARAN, First Day of Issue 03.12.2007, Camp Post Office, Asgiriya International Cricket Stadium, Kandy".


          


          Domestic cricket


          


          In Sri Lanka


          In domestic cricket, Muralitharan has played for two first-class Sri Lankan sides, Tamil Union Cricket and Athletic Club in the Premier Trophy and Central Province in the Provincial Championship. His record has been exceptional - 234 wickets at 14.51 runs in 46 matches.


          


          In England


          He has also played county cricket in England, mainly for Lancashire (from 1999 until 2007) where he appeared in twenty eight first-class games for the club. He played five first class games for Kent during the 2003 season. His bowling record in English domestic cricket is also exceptional - 236 wickets at 15.62 runs in 33 matches. Despite his efforts, he has not been on a title winning first-class domestic team in either the Premier Trophy or the County Championship. He is unusual amongst the majority of current test players in having played in more test matches than other first-class games (116 tests and 99 other first class matches as of 30 November 2007).


          


          In India


          In February 2008, Muralitharan was slated to play Twenty20 cricket for Chennai Super Kings in the Indian Premier League (IPL) . He was bought for $ 600,000 by India Cements, the Chennai franchisee of the IPL, through a bidding process.


          


          International career


          


          Bowling style and career progress
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              A graph showing Muralitharan's test career bowling statistics and how they have varied over time.
            

          


          Muralitharan is the first wrist-spinning offspinner in the history of the game. He bowls marathon spells, yet is forever on the attack. His unique bowling action begins with a open-chested short run-up, and culminates with an extremely wristy release which had him mistaken for a leg-spinner early in his career by Allan Border. Aside from his off break, his main deliveries are a fast topspinner which goes straight on, and the doosra, a surprise delivery which turns from leg to off (the opposite direction of his stock delivery) with no easily discernible change of action. His newest variation is a version of Shane Warne's slider, which is flicked out the side of his hand and rushes onto batsmen like a flipper. His super-flexible wrist makes him especially potent and guarantees him turn on any surface.


          Since his debut in 1992, Muralitharan has taken over 700 Test wickets and over 450 One Day International wickets, becoming the first player to take 1,000 wickets combined in the two main forms of international cricket.


          


          Test cricket


          


          Immerging years


          On 28 August 28, 1992 at the age of 20, Muralitharan made his debut against Australia at the Khettarama Stadium and claimed 3 for 141. Craig McDermott was his first Test wicket. His freakish action and his angular run-up showed that this was no run-of-the-mill spinner. During his first test, there was one dismissal which convinced many of Muralitharan's special powers. Tom Moody's leg-stump was dislodged when he shouldered arms to a delivery that pitched at least two feet outside the off-stump.


          The youthful Muralitharan went from strength to strength, playing a major part in Sri Lanka's back-to-back Test victories against England and New Zealand in 1992-93. It was at this point in his career that he struck a close bond with his leader, mentor and one time business partner, the authoritative captain Arjuna Ranatunga. This relationship formed the bedrock of his success and meant that there were few doubts about his status as the team's sole wicket-taker. Ranatunga was thoroughly convinced that Muralitharan's precocious talent would signal a new era in Sri Lanka's short Test history.


          In August 1993 at Moratuwa, Muralitharan captured 5 for 104 in South Africa's first innings, his first five-wicket haul in Tests. His wickets include Kepler Wessels, Hansie Cronje and Jonty Rhodes.


          Muralitharan has continued to baffle batsman outside the shores of Sri Lanka, irrespective of the team's performance. In Sri Lanka's humiliating drubbing at the hands of India in 1993-94, where all three Tests were innings defeats, Muralitharan was the sole success, with 12 wickets in the rubber. His perseverance in the face of some astronomical scores by the fearsome quartet of Mohammed Azharuddin, Sachin Tendulkar, Navjot Sidhu and Vinod Kambli was in sharp contrast to the submission with which his team-mates played the series.


          It was in New Zealand in March 1995 that Muralitharan displayed his qualities as a match-winner on any surface. In Sri Lanka's first triumph on foreign soil, Muralitharan confused the crease-bound New Zealanders on a grassy pitch in Dunedin. The Sri Lankan manager Duleep Mendis' claim that Muralitharan can turn the ball on concrete was confirmed. On the eve of his tour of Pakistan later that year, doubts were cast on his ability to trouble subcontinental batsmen. By taking 19 wickets in the series and delivering a historic 2-1 victory, the off-spinner silenced the doubters. The Pakistanis, who had negotiated Warne's leg-breaks in the previous home series, were never at ease against him.


          


          Boxing day test 1995


          During the second test between Sri Lanka and Australia at the Melbourne Cricket Ground on Boxing Day 1995, Australian umpire Darrell Hair called Sri Lankan spinner Muttiah Muralitharan for throwing in front of a crowd of 55,239. The off-spinner, was no-balled seven times in three overs by Hair, who believed the then-23-year-old was bending his arm and straightening it in the process of delivery; an illegal action in cricket.


          The drama unfolded midway through the second session of play. Muralitharan had bowled two overs before lunch from umpire Steve Dunne's or the members' end of the ground with umpire Hair at square leg and these passed without incident. At 2.34 he took up the attack from umpire Hair's or the southern end. Muralitharan's third over was a maiden with all deliveries again passed as legitimate but in his fourth Hair no-balled him twice for throwing on the fourth and sixth balls. The umpire continued to call him three times in his fifth over on the second, fourth and sixth balls. While the bowler stood with his hands on his hips perplexed, the five calls provoked an immediate response by the Sri Lankan captain Arjuna Ranatunga who left the field at 3.03 in order to take advice from his team management. He returned at 3.08 and continued with Muralitharan who was called two more times in his sixth over on the second and sixth balls. At 3.17 Ranatunga removed the offending bowler from the attack although he reintroduced him at 3.30 at umpire Dunne's end. Although Hair reports in his book, Decision Maker, that at the end of the tea break he stated that he would call Muralitharan no matter which end he bowled he did not do so. Muralitharan completed another twelve overs without further no-balls and, after bowling Mark Waugh, finished the day with figures of 18-3-58-1.


          The controversy bubbled on during the two-day Australian innings. After being no-balled Muralitharan bowled further 32 overs from umpire Steve Dunne's end without protest from either Dunne or Hair, at square leg. The Sri Lankan camp was outraged after the incident, but the ICC leapt to Hair's defence, outlining a list of steps they had taken in the past to determine, without result, the legitimacy of Muralitharan's action. By calling Muralitharan from the bowlers' end Hair overrode what is normally regarded as the authority of the square leg umpire in adjudicating on throwing. Dunne would have had to break convention to support his partner. It is not surprising that he did not do so.


          At the end of the match the Sri Lankans requested from the ICC permission to confer with Hair in order to find out exactly how to remedy the problem with their bowler. Despite the game's controlling body agreeing to it, the Australian Cricket Board vetoed it on the grounds that it might lead to umpires being quizzed by teams after every game. In the circumstances the ACB's attitude was odd and meant that the throwing controversy would continue into the World Series Cup during the coming week. The Sri Lankans were entitled to an explanation and would continue playing their bowler in matches not umpired by Hair and putting other umpires on notice to either support or reject Hair's judgement.


          


          Mid career


          In January 1998, Muralitharan took his first ten-wicket haul against Zimbabwe in the first Test at Kandy. Sri Lanka won by eight wickets and Muralitharan had figures of 12 for 117. In August that same year Muralitharan produces his career-best test match figures of 16 for 220, in the one-off Test against England. Ben Hollioake becomes his 200th Test wicket. Sri Lanka won by ten wickets, their first Test victory in England.


          Playing his 58th Test, Muralitharan claimed his 300th Test wicket when he dismissed Shaun Pollock in the first Test in Durban, in December 2000. Only Dennis Lillee reached the milestone faster, in his 56th Test.


          On January 4, 2002 in Kandy Muralitharan might have finished with the best-ever figures for a single innings, but after he had claimed nine wickets against Zimbabwe Russel Arnold dropped a catch at short leg. He missed out on the tenth when Chaminda Vaas dismissed Henry Olonga caught behind amid stifled appeals. Muralitharan follows up his 9 for 51 in the first innings with 4 for 64 in the second, equaling Richard Hadlee's record of 10 ten-wicket match hauls, but needing 15 fewer Tests to do so.


          On January 15, 2002 playing in his 72nd Test, Muralitharan became the fastest to reach the 400-wicket landmark when he bowled Olonga in the third Test in Galle.


          


          Passing Walsh and Warne


          In May 2004, Muralitharan overtook West Indian Courtney Walsh's record of 519 Test match wickets to become the highest wicket-taker. Zimbabwe's Mluleki Nkala becomes Muralitharan's 520th scalp in Tests. Muralitharan held the record until Shane Warne claimed it in October 2004. Warne surpassed Sri Lankan Muttiah Muralitharan's mark of 532 wickets by dismissing India's Irfan Pathan. Warne said he enjoyed his duel with Muralitharan, who was sidelined following shoulder surgery at the time.


          After an outstanding year Muralitharan was adjudged as the Wisden Leading Cricketer in the World in 2006. In six Tests, he took 60 wickets. He took ten in each of four successive matches, the second time he has performed such a feat. The opponents for his 60-wicket haul were England away, South Africa at home and New Zealand away: serious opposition. In all, Muralitharan took 90 wickets in 11 Tests in the calendar year.


          In July 2007, Muttiah Muralitharan become the second bowler after Australia's Shane Warne to capture 700 Test wickets. The off spinner reached the landmark when he had Bangladesh's last man Syed Rasel caught in the deep by Farveez Maharoof on the fourth day of the third and final Test at the Asgiriya stadium in Kandy. The dismissal signalled Sri Lanka's victory by an innings and 193 runs to give the host a 3-0 sweep of the series. Muralitharan finished with six wickets in each innings to claim 10 wickets or more in a Test for the 20th time. However, he was unable to pass Warne's record of 708 wickets when Sri Lanka toured Australia in November 2007, capturing just 4 wickets in two test matches.


          Muralitharan reclaimed the record for most test wickets during the first Test against England at Kandy on December 3, 2007. The spinner, bowled England's Paul Collingwood to claim his 709th Test victim and overtaking Shane Warne in the process.. Muralitharan reached the mark in his 116th Test - 29 fewer than Warne - and had conceded only 21.77 runs per wicket compared to the Australian's 25.41. This was Muralitharan's 61st 5-wicket haul. Warne believes that Muralitharan will take "1,000 wickets" before he retires. Former record holder Courtney Walsh has also opined that this is possible if Muralitharan retains his hunger for wickets. Muralitharan himself believes there is a possibility that he will reach this milestone.


          


          Performance analysis


          
            [image: A Summary of Muralitharan's Test bowling performance against all opponents.]

            
              A Summary of Muralitharan's Test bowling performance against all opponents.
            

          


          Muttiah Muralitharan's greatness lies in the fact that even when batsmen read him, there is little they can do to keep him out. He didn't appear on the international scene a finished product, every trick in place, every nuance worked out, with only the minor detail of wicket-taking to follow. It took him 27 Tests to claim 100 wickets; the hundreds thereafter came in 15, 16, 14, 15, 14 and 12 Tests respectively. This wasn't a genius that was created behind closed doors, but one that evolved out in the open, in front of thousands of spectators.


          In July 2007, Muralitharan achieved a career peak Test Bowling Rating of 920, based on the LG ICC Player Rankings. This is the highest ever rating achieved by a spin bowler in test cricket. This also puts him in 4th place in the LG ICC Best-Ever Test bowling ratings.


          Muralitharan has the unique distinction of getting 10 or more wickets in a match against all other 9 test playing nations as well as capturing over 50 wickets against each of them. He has also obtained 7 or more wickets in an innings against 5 nations, namely England, India, South Africa, West Indies and Zimbabwe (refer to table above).


          He currently holds the highest wickets/match ratio (6.1) for any bowler with over 200 Test wickets and has also represented Sri Lanka in 118 tests of the 175 that they have played (67.4%).


          As a match-winner, Muralitharan has no rival. In the 45 Tests that Sri Lanka have won with him in the team, he has taken a phenomenal 373 wickets - that's more than eight per match - at an average of 15 and a strike rate of 41. Only Warne, with 510, and Glenn McGrath (414) have taken more wickets in wins. Muralitharan's record has few blemishes, but the two teams he hasn't quite conquered have been Australia and India. He had a disappointing series in Australia in late 2007, averaging 100 runs per wicket, while in eight Tests he has played in India, he has only managed 31 wickets at 39.58 apiece. The other criticism sometimes leveled - quite unfairly - against Muralitharan is the number of wickets he has taken against Bangladesh and Zimbabwe. He has done exceptionally well against them, but remove those matches from his career numbers, and the statistics still look very good. Against teams excluding Bangladesh and Zimbabwe, Muralitharan has taken 560 wickets in 95 tests at an average of 23.86, which is still superior to Warne's career average of 25.36.


          


          Man of match awards


          Muralitharan has won 18 Man of the Match awards in test cricket.
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          One day internationals
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          On August 12, 1993 Muralitharan made his one day international (ODI) debut against India at the Khettarama Stadium and took 1 for 38 off ten overs. Praveen Amre was his first ODI wicket.


          On October 27, 2000 in Sharjah, Murali captured 7 for 30 against India, which were then the best bowling figures in One Day Internationals.


          In April 9, 2002 Muralitharan achieved a career peak ODI Bowling Rating of 913, based on the LG ICC Player Rankings. This is the highest ever rating achieved by a spin bowler in One Day Internationals. This also puts him in 4th place in the LG ICC Best-Ever ODI bowling ratings.


          In 2006, Muralitharan had the second (now third) highest number of runs (99) hit off him in a One Day International Innings.


          Muralitharan has played in 4 Cricket World Cup tournaments, in 1996, 1999, 2003 and 2007. He has captured 53 world cup wickets in 31 matches, and has represented Sri Lanka in two World Cup finals. In 1996 Muralitharan was part Sri Lanka's World Cup winning team that defeated Australia in Lahore, Pakistan. Muralitharan also played in the 2007 World Cup final, when Australia defeated Sri Lanka in Bridgetown, Barbados. He picked up 23 wickets in the 2007 World Cup, and finished as the second highest wicket taker in the tournament behind Glenn McGrath.


          Muttiah Muralitharan was left out of the Sri Lankan one-day squad to tour West Indies in April 2008. The chairman of selectors Ashantha De Mel clarifying the non selection stated that "We know he (Muralitharan) can still play in the next World Cup if he is properly looked after, so we want to use him sparingly to preserve him for the big games and the World Cup coming up in the Asian sub-continent where Muralitharan will be a threat."


          Currently, Muralitharan has second highest number of career wickets in One Day Internationals, behind Wasim Akram. He has won 11 Man of the Match awards in this form of the game.


          


          Abuse in Australia
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          Muralitharan has voiced his frustration at routinely being heckled by Australian crowds who accuse him of throwing - one common jeer directed at him was "No Ball!". Following the then Australian Prime Minister John Howard's statement that Murali was a "chucker" , in 2004, Muralitharan indicated that he would skip future tours to Australia.


          Tom Moody, the former Sri Lanka coach, said he was embarrassed by the derogatory reaction and negative attention directed towards Muttiah Muralitharan by Australian crowds. Moody stated that "As an Australian when I have been with the Sri Lankan team in Australia, or playing against them in the World Cup, it's the only situation we find in the whole of the cricketing world where we have this disgraceful slant on a cricketer".


          During the 2008 CB series in Australia, some members of the Sri Lankan contingent including Muralitharan, were the target of an egg throwing incident in Hobart. The Sri Lankan cricket selector, Don Anurasiri, was hit by an egg, while Muralitharan and two others were verbally abused by a car-load of people as they were walking from a restaurant back to the hotel. Due to the incident taking place at night, it is unclear whether Muralitharan was indeed the target of the culprits. Even though the Australian coach of the Sri Lankan team, Trevor Bayliss, down-played the incident as "a non-event", Cricket Australia tightened security around the team. In response to this episode Muralitharan was quoted as saying "When you come to Australia, you expect such incidents".


          


          Recognition


          


          In 2002, Wisden carried out a statistical analysis of all Test matches in an effort to rate the greatest cricketers in history, and Muralitharan was ranked as the best test bowler of all time. However, two years earlier, Muralitharan was not named as one of the five Wisden Cricketers of the Century. Former Australian captain Steve Waugh called him "the Don Bradman of bowling".


          Muralitharan was selected as the Wisden Leading Cricketer in the World in 2000 and in 2006.


          On November 15, 2007, the Warne-Muralidaran Trophy was unveiled named after the two leading wicket-takers in Test cricket, Shane Warne and Muralitharan. The trophy displays images of the two spin bowlers' hands each holding a cricket ball. This trophy will be contested between Australia and Sri Lanka in all future Test series.


          On December 3, 2007, just hours after Muttiah Muralitharan became Test cricket's leading wicket-taker, Marylebone Cricket Club (MCC) announced it had unveiled a portrait of the Sri Lanka off-spinner at Lord's. On the same day the Philatelic Bureau of the Department of Posts in Sri Lanka issued a circular stamp with a denomination of Rs. 5 to mark the world record set by Muttiah Muralitharan. The circular design was meant to denote the cricket ball.


          Australian musician Alston Koch provoked worldwide interest when he recorded the only tribute song to Muralitharan, the song was even mentioned on the BBC's Test Match Special. The Muralitharan Song video was also released after he broke the world record.


          On January 10, 2008, the Parliament of Sri Lanka felicitated Muttiah Muralitharan for his world record breaking feat of being the highest wicket taker in Test cricket. This is the first time that a sportsman has been honoured in the countrys Supreme Legislature.


          


          Controversy of bowling action


          


          Throwing citation and clearance


          Initial concerns as to whether Muralitharan's action contravened the laws of the game by straightening his right arm further than is allowed while bowling broke into open controversy after Australian umpire Darrell Hair called a " no ball" for an illegal action seven times during the Boxing Day Test match in Melbourne, Australia, in 1995. Australian Sir Donald Bradman, universally regarded as the greatest batsman in history, was later quoted as saying it was the "worst example of umpiring that [he had] witnessed, and against everything the game stands for. Clearly Murali does not throw the ball".


          Muralitharan was later no-balled for throwing by Australian umpires Ross Emerson and Tony McQuillan in a One Day International against the West Indies, in Brisbane, Australia, during the same summer. Following the end of the season, Muralitharan underwent biomechanical analysis at the University of Western Australia and at the University of Hong Kong under the supervision of biomechanical experts, who declared his action legal, citing a congenital defect in Muralitharan's arm which makes him incapable of straightening it any further, but giving the appearance of the arm straightening. They concluded that his action created the 'optical illusion of throwing'. Based on this evidence ICC gave clearance to Muralitharan to continue bowling.


          Doubts about Muralitharan's action persisted however, on the 1998-99 tour to Australia he was once again called for throwing by Ross Emerson during a One Day International against England at the Adelaide Oval in Australia. The Sri Lankan team almost abandoned the match, but after instructions from the president of the Board of Control for Cricket in Sri Lanka, the game resumed.The Sri Lankan captain at the time Arjuna Ranatunga, was later fined and given a suspended ban from the game as a result. It later emerged that at the time of this match Emerson was on sick leave from his job due to a stress-related illness and he stood down for the rest of the series. Muralitharan was sent for further tests in Perth and England and was cleared again. At no stage was Muralitharan requested to change or remodel his action, by the ICC.


          Up to this point in his career (1999) Muralitharan primarily bowled two types of deliveries, namely the off break and the topspinner. He had not yet mastered the doosra.


          


          Doosra controversy


          Muralitharan continued bowling, taking his 500th Test wicket in the second Test against Australia in Kandy on March 16, 2004. At the end of the series his doosra delivery was officially called into question by match referee Chris Broad. At the University of Western Australia (Department of Human Movement and Exercise Science), three-dimensional kinematic measurements of Muttiah Muralitharans bowling arm were taken using an optical motion capture system while he bowled his doosra. Muralis mean elbow extension angle for the doosra delivery was 14, which was subsequently reduced to a mean of 10.2 with a modified action. Though Elliott et al. (2004) concluded that "Mr. Muralitharan be permitted to continue bowling his doosra at least until a valid data base is collected on the various spin bowling disciplines", the overwhelming response was that Muralis doosra contravened the established ICC elbow extension limit of 5 for spinners.


          Under the original throwing Laws of Cricket, the umpires officiating were under an obligation to call "no-ball" to a delivery that they were not entirely happy was absolutely fair. This Law gave the umpires absolutely no discretion. In 2000, the Laws were changed to put an allowable figure of straightening of 5 for spinners, 7.5 for medium pacers and 10 for fast bowlers. These figures proved difficult to enforce due to umpires being unable to discern actual amounts of straightening and the differentiation between the three different allowable figures. Testing in Test Match conditions is not currently possible "when the identification of elbow and shoulder joint centres in on-field data collection, where a shirt is worn, also involves large errors. In a match the ability to differentiate anatomical movements such as 'elbow extension' by digitising segment end-points, particularly if you have segment rotations, is extremely difficult and prone to error. This is certainly the case with spin bowlers. It is therefore not surprising that laboratory testing is preferred, particularly for spin bowlers, where an appropriate pitch length and run-up can be structured. This is clearly the only way to test players, where data would be able to withstand scientific and therefore legal scrutiny."


          An extensive ICC study, the results of which were released in November 2004, was conducted to investigate the "chucking issue". A laboratory kinematic analysis of 42 non-Test playing bowlers done by Ferdinands and Kersting (2004) established that the 5 limit for slow and spin bowlers was particularly impractical. The researchers recommended that a flat rate of 15 tolerable elbow extension be used to define a preliminary demarcation point between bowling and throwing.


          A panel of former Test players consisting of Aravinda de Silva, Angus Fraser, Michael Holding, Tony Lewis, Tim May and the ICC's David Richardson, with the assistance of several biomechanical experts, revealed that 99% of all bowlers in the history of cricket straighten their arms when bowling.. Only one player tested (part-time bowler Ramnaresh Sarwan) reportedly did not transgress the rules. Muralitharan's off break and topspinner were deemed within the rules (2 to 5 degree straightening). Many of these reports have controversially not been published. Infact, Muralitharan stirred up controversy when he said during an interview with a Melbourne radio station that Jason Gillespie, Glenn McGrath and Brett Lee flexed their arms by 12, 13 and 14-15 degrees respectively. Muralitharan was censured by the Sri Lankan Cricket Board for these comments.


          The ICC Executive was asked to ratify the panel's recommendations at the ICC's annual general meeting in February 2005. Based on the recommendations the ICC issued a new guideline (which was effective from March 1, 2005) allowing for extensions or hyperextensions of up to 15 degrees for all types of bowlers thus deeming Muralitharan's doosra to be legal.


          Explaining why the maximum level of 15 degrees of arrived at, panel member Angus Fraser stated "That is the number which biomechanics says that it (straightening) becomes visible. It is difficult for the naked eye to see less than 15 degrees in a bowler's action. We found when the bicep reached the shoulder the amount of bend was around 165 degrees. Very few bowlers can get to 180 degrees because the joint doesn't allow that. ...... but once you go further than 15 degrees you get into an area which is starting to give you an unfair advantage and you are breaking the law".


          


          Bowling with an arm brace


          In July 2004 Muralitharan was filmed in England, bowling with an arm brace on. The film was shown on Britain's Channel 4 during the Test against England on July 22, 2004.


          Initially, Muralitharan bowled three balls - the off-spinner, the top-spinner and the doosra - as he would in a match. Then he bowled the same three balls with a brace that is made from steel bars, which are set into strong resin. This brace has been moulded to his right arm, is approximately 46 centimetres long and weighs just under 1 kilogram.


          TV presenter Mark Nicholas who tried the brace himself, confirmed that "There is no way an arm can be bent, or flexed, when it is in this brace." All three balls reacted in the same way as when bowled without the brace. They were not bowled quite so fast because the weight of the brace restricts the speed of Muralitharan's shoulder rotation, but the spin was still there.


          With the brace on, there still appeared to be a jerk in his action. When studying the film at varying speeds, it still appeared as if he straightened his arm, even though the brace makes it impossible to do so. His unique shoulder rotation and amazing wrist action seem to create the illusion that he straightens his arm.


          The off spinner said the exercise was to convince a sceptical public rather than sway an ICC investigation into bowling actions launched after he was reported by match referee Chris Broad for his doosra delivery in March 2004, the third time action has been taken on his bowling. In an interview for August 2004 edition of Wisden Asia Cricket, Muralitharan stated "I think it will prove a point to those who had said that it was physically impossible to bowl a ball that turned the other way. I proved that it was possible to bowl the doosra without bending the arm."


          


          Critics and converts


          Two vocal critics of Muralitharan's action have been former Test cricketers, Australian Dean Jones and Bishan Bedi, the former Indian captain.


          Michael Holding, the former West Indian fast bowler was also a critic of Muralitharan, but withdrew his critisisms under the light of the tests carried out. Holding has been quoted as being in "110% agreement" with Bedi, who likened Murali's action to a "javelin throw" and more recently, compared to a "shot putter". Following the ICC study, as a member of the panel that conducted the study, Holding stated, "The scientific evidence is overwhelming... When bowlers who to the naked eye look to have pure actions are thoroughly analysed with the sophisticated technology now in place, they are likely to be shown as straightening their arm by 11 and in some cases 12 degrees. Under a strict interpretation of the law, these players are breaking the rules. The game needs to deal with this reality and make its judgment as to how it accommodates this fact."


          In May 2002, Adam Gilchrist, speaking at a Carlton (Australian) Football Club luncheon, claimed Muralitharan's action does not comply with the rules of cricket. The Melbourne-based Age newspaper quoted Gilchrist as saying."Yeah, I think he does (chuck), and I say that because, if you read the laws of the game, there's no doubt in my mind that he and many others, throughout cricket history have." These comments were made before the doosra controversy, inspite of Muralitharan's action having been cleared by ICC in both 1996 and 1999. For his outburst Gilchrist was reprimanded by the Australian Cricket Board (ACB) and found guilty of being in breach of ACB rules concerned with "detrimental public comment".


          During the 2006 tour of New Zealand another Muralitharan critic, former New Zealand captain and cricket commentator Martin Crowe called for Muralitharan's doosra to be monitored more closely, asserting that his action seemed to deteriorate during a match. Earlier that year when delivering the Cowdrey lecture at Lords Martin Crowe had demanded zero tolerance instead of 15 degrees for throwing and specifically branded Muttiah Muralitharan a chucker. In response to Crowe's criticism ICC general manager David Richardson stated that the scientific evidence presented by bio-mechanists Professor Bruce Elliot, Dr Paul Hurrion and Mr Marc Portuswith was overwhelming and clarified that "Some bowlers, even those not suspected of having flawed actions, were found likely to be straightening their arms by 11 or 12 degrees. And at the same time, some bowlers that may appear to be throwing may be hyper-extending or bowl with permanently bent elbows. Under a strict interpretation of the law, they were breaking the rules - but if we ruled out every bowler that did that then there would be no bowlers left."


          


          Batting


          An agressive lower order batsman who usually bats at No. 11, Muralitharan is known for his tendency to back away to leg and slog. His highest Test score of 67 came against India at Kandy in 2001, including three sixes and five fours. He has made valuable scores on occasion, including 30 runs against England at the Oval in 1998, including 5 fours, 38 runs (4 fours, 1 six) against England at Galle in 2003, 43 runs (5 fours, 3 sixes) against Australia at Kandy in 2004 and 36 runs against the West Indies at Colombo in 2005. Muralitharan has a strike rate close to 70 in test cricket and has scored over 55% of his test runs in fours and sixers.


          Muralitharan together with Chaminda Vaas holds the record for the highest 10th wicket partnership in tests for Sri Lanka. The pair put on 79 runs for the last wicket at the Asgiriya Stadium against Australia in March 2004.


          Muralitharan was run out in controversial circumstances by New Zealand wicketkeeper Brendon McCullum at Christchurch in 2006. After his batting partner Kumar Sangakkara reached his century, Muralitharan grounded his bat and went to congratulate Sangakkara. However the ball was not yet dead as it had was being returned to the keeper from the outfield, allowing McCullum to complete the run out. New Zealand Stephen Fleming defended the run out, although the Sri Lankan team and many others did not consider the dismissal to be in the spirit of the game.


          


          Philanthropy


          Muralitharan, along with his manager Kushil Gunasekara, established the Foundation of Goodness , a charity organisation, in the early 2000s. This organisation is committed to the wellbeing of the Seenigama region (in southern Sri Lanka) and supports local communities through a range of projects across areas including childrens needs, education and training, healthcare and psycho-social support, housing, livelihoods, sport and the environment.


          In June 2004, Muralitharan also joined the United Nations World Food Program as an ambassador to fight hunger among school children.


          When the tsunami devastated Sri Lanka on December 26, 2004, Muralitharan galvanised into action to ensure that aid reached people that needed it. He himself narrowly escaped death, arriving 20 minutes late at Seenigama, where he was to give away prizes at one of the charity projects he worked on. While international agencies were bringing food in by air, there was an urgent need for transport, and Murali organised three convoys of 10 trucks each, paying for these himself, to get the food to people who needed it. He persuaded those who could to donate clothes, and supervised the delivery himself.


          During the hard work of rehabilitation in the tsunamis aftermath, cement was in short supply. Muralitharan promptly signed an endorsement deal with Lafarge, a global cement giant, that was a straight barter, where cement would be supplied to the Foundation for Goodness in exchange for work Muralitharan did. During the first three years since the tsunami, the foundation raised more than US$ 4 million to help survivors, and has built homes, schools, sports facilities and computer centres.


          


          World records and achievements


          Muttiah Muralitharan holds a number of world records, and several firsts:


          
            	The most Test wickets (723 wickets as of 22 December 2007).


            	The highest number of international wickets in Tests and ODIs combined (1187 wickets as of 19 March 2008).


            	The most 5-wicket hauls in an innings at Test level (62).


            	The most 10-wicket hauls in a match at Test level (20). He is the only player to take 10 wickets/match against every Test playing nation.


            	Fastest to 350, 400, 450, 500, 550, 600, 650 and 700 Test wickets, in terms of matches played.


            	Only player to take 10 wickets in a Test in four consecutive matches. Muralitharan has achieved this feat twice.


            	Only player to take 50 or more wickets against every Test playing nation.


            	Muralitharan and Jim Laker (England), are the only bowlers to have taken 9 wickets in a Test innings twice.


            	7 wickets in an innings against the most countries (5).


            	Most Test wickets taken bowled (157), stumped (41) and caught & bowled (31). Bowled by Muralitharan (b Muralitharan) is the most common dismissal in Test cricket (excluding run out).


            	Most successful bowler/fielder (non-wicket keeper) combination - c Mahela Jayawardene b Muttiah Muralitharan (65).


            	Most Man of the Series awards in Test cricket (11).


            	One of only six bowlers who have dismissed all the eleven batsmen in a Test match. Jim Laker, Srinivasaraghavan Venkataraghavan, Geoff Dymock, Abdul Qadir and Waqar Younis are the others.


            	Most test wickets in a single ground. Muralitharan is the only bowler to capture 100-plus Test wickets at two venues, the Sinhalese Sports Club Ground in Colombo and the Asgiriya Stadium in Kandy.


            	The only bowler to take 75 or more wickets in a calendar year on three occasions, achieving it in 2000, 2001 and 2006.

          


          


          Test wicket milestones


          
            	1st: Craig McDermott lbw 9 vs Australia - Match #1 - Test #1195


            	50th: Navjot Sidhu caught Ruwan Kalpage 43 vs India - Match #13 - Test #1247


            	100th: Stephen Fleming bowled 59 vs New Zealand - Match #27 - 1359


            	150th: Guy Whittall caught sub ( Mahela Jayawardene) 17 vs Zimbabwe - Match #36 - Test #1395


            	200th: Ben Hollioake lbw 0 vs England - Match #42 - Test #1423


            	250th: Naved Ashraf lbw 27 vs Pakistan - Match #51 - Test #1489


            	300th: Shaun Pollock caught Tillakaratne Dilshan 11 vs South Africa - Match #58 - Test #1526


            	350th: Mohammad Sharif caught and bowled 19 vs Bangladesh - Match #66 - Test #1561


            	400th: Henry Olonga bowled 0 vs Zimbabwe - Match #72 - Test #1585


            	450th: Daryl Tuffey caught Sanath Jayasuriya 1 vs New Zealand - Match #80 - Test #1644


            	500th: Michael Kasprowicz bowled 0 vs Australia - Match #87 - Test #1688


            	520th: Mluleki Nkala caught Mahela Jayawardena 24 vs Zimbabwe - Match #89 - Test #1698 - Breaks Courtney Walsh's world record


            	550th: Khaled Mashud caught Thilan Samaraweera 2 vs Bangladesh - Match #94 - Test #1764


            	600th: Khaled Mashud caught Lasith Malinga 6 vs Bangladesh - Match #101 - Test #1786


            	650th: Makhaya Ntini caught Farveez Maharoof 13 vs South Africa - Match #108 - Test #1812


            	700th: Syed Rasel caught Farveez Maharoof 4 vs Bangladesh - Match #113 - Test #1839


            	709th: Paul Collingwood bowled 45 vs England - Match #116 - Test #1851 - Breaks Shane Warne's world record
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Bowlers who have taken 400 One-Day International wickets
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Sri Lanka squad - 1996 Cricket World Cup (Winners)
                    
                  


                  
                    	
                  


                  
                    	
                      
                        1 Ranatunga ( c) 2 Atapattu 3 Chandana 4 De Silva 5 Dharmasena 6 Gurusinha 7 Kaluwitharana( wk) 8 Jayasuriya 9 Mahanama 10Muralitharan 11 Pushpakumara 12 Tillakaratne 13 Vaas 14 Wickramasinghe Coach: Whatmore
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Sri Lanka squad - 1999 Cricket World Cup
                    
                  


                  
                    	
                  


                  
                    	
                      
                        1 Ranatunga ( c) 2 De Silva 3 Jayasuriya 4 Kaluwitharana( wk) 5 Mahanama 6 Atapattu 7 Jayawardene 8 Tillakaratne 9 Vaas 10 Chandana 11 Upashantha 12Muralitharan 13 Hathurusingha 14 Kalpage 15 Wickramasinghe Coach: Dias
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Sri Lanka squad - 2003 Cricket World Cup
                    
                  


                  
                    	
                  


                  
                    	
                      
                        1 Jayasuriya ( c) 2 Atapattu 3 Jayawardene 4 Sangakkara( wk) 5 De Silva 6 Arnold 7 Mubarak 8 Tillakaratne 9Muralitharan 10 Vaas 11 Fernando 12 Gunaratne 13 Gunawardene 14 Nissanka 15 Buddhika Coach: Whatmore
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Sri Lanka squad - 2007 Cricket World Cup
                    
                  


                  
                    	
                  


                  
                    	
                      
                        1 Jayawardene ( c) 2 Atapattu 3 Jayasuriya 4 Tharanga 5 Sangakkara 6 Dilshan 7 Arnold 8 Silva 9 Maharoof 10 Vaas 11 Fernando 12 Malinga 13 Kulasekara 14Muralitharan 15 Bandara Coach: Moody
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          Scientific publications


          Since 1999 there has been a number of scientific research publications discussing the Muralitharan's bowling action as well the need for defining the legality of a bowling action using biomechanical concepts. This research has directly contributed towards the official acceptance of Muralitharan's bowling action and has convinced the ICC to redefine the bowling laws in cricket.


          The key publications are listed below:


          
            	Elliot, B.C., Alderson, J., Reid, S. and Foster, D. (2004). Bowling Report of Muttiah Muralitharan.


            	Ferdinands, R.E.D. (2004). Three-dimentional biomechanical analysis of bowling in cricket. PhD Thesis, University of Waikato.


            	Ferdinands, R.E.D. and Kersting, U.G. (2004). Elbow Angle Extension and implecation for the legality of the bowling action in Cricket. In A McIntosh (Ed.), Proceedings of Australasian Biomechanic Conference 5 (December 9-10), University of New South Wales, Sydney, pp. 26-27.


            	Ferdinands, R.E.D. and Kersting, U.G. (2007). An evaluation of biomechanical measures of bowling action legality in cricket. Sports Biomechanics, Volume 6, Issue 3 September 2007, pages 315 - 333


            	Goonetilleke, R.S. (1999). Legality of bowling actions in cricket. Ergonomics, 42 (10), 1386-1397.


            	Lloyd, D. G., Alderson, J. and Elliot, B.C.(2000). An upper limb kinamatic for the examination of cricket bowling: A case study of Muttiah Muralitharan. Journal of Sports Sciences, 18, 975-982.


            	Marshall, R. and Ferdinands R. (2003). The effect of a flexed elbow on bowling speed in circket. Sports Biomechanics, 2(1), 65-71.


            	Portus, M., Mason, B., Rath, D. and Rosemond, C. (2003). Fast bowling arm actions and the illegal delivery law in men's high performance cricket matches. Science and Medicine in Cricket. R. Stretch, T. Noakes and C. Vauhan (Eds.), Com Press, Ports Elizabeth, South Africa, pp. 41-54.

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Muttiah_Muralitharan"
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        Myco-heterotrophy
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              Monotropastrum humile, an obligate myco-heterotroph.
            

          


          Myco-heterotrophy is a symbiotic relationship between certain kinds of plants and fungi, in which the plant gets all or part of its food from parasitism upon fungi rather than from photosynthesis. A myco-heterotroph is the parasitic plant partner in this relationship. Myco-heterotrophy is considered a kind of cheating relationship and myco-heterotrophs are sometimes informally referred to as "mycorrhizal cheaters". This relationship is sometimes referred to as mycotrophy, though this term is also used for plants that engage in mutualistic mycorrhizal relationships.


          



          


          Relationship between myco-heterotrophs and host fungi


          
            [image: Myco-heterotrophic roots of Monotropa uniflora with Russula brevipes mycelium.]

            
              Myco-heterotrophic roots of Monotropa uniflora with Russula brevipes mycelium.
            

          


          Full (or obligate) myco-heterotrophy exists when a non-photosynthetic plant (a plant largely lacking in chlorophyll or otherwise lacking a functional photosystem) gets all of its food from the fungi that it parasitizes. Partial (or facultative) myco-heterotrophy exists when a plant is capable of photosynthesis, but parasitizes fungi as a supplementary food supply. There are also plants, such as some orchid species, that are non-photosynthetic and obligately myco-heterotrophic for part of their life cycle, and photosynthetic and facultatively myco-heterotrophic or non-myco-heterotrophic for the rest of their life cycle. (Not all non-photosynthetic or " achlorophyllous" plants are myco-heterotrophic  some non-photosynthetic plants like dodder directly parasitize the vascular tissue of other plants.)


          In the past, non-photosynthetic plants were mistakenly thought to get food by breaking down organic matter in a manner similar to saprotrophic fungi. Such plants were therefore called " saprophytes". It is now known that no plant is physiologically capable of direct breakdown of organic matter and that in order to get food, non-photosynthetic plants must engage in parasitism, either through myco-heterotrophy or direct parasitism of other plants.


          The interface between the plant and fungal partners in this association is between the roots of the plant and the mycelium of the fungus. Myco-heterotrophy therefore closely resembles mycorrhiza (and indeed is thought to have evolved from mycorrhiza), except that in myco-heterotrophy, the flow of carbon is from the fungus to the plant, rather than vice versa.


          Myco-heterotrophs can therefore be seen as ultimately being epiparasites, since they take energy from fungi that in turn get their energy from vascular plants. Indeed, much myco-heterotrophy takes place in the context of a common mycorrhizal network, in which plants use mycorrhizal fungi to exchange carbon and nutrients with other plants. In these systems, myco-heterotrophs play the role of "mycorrhizal cheaters", taking carbon from the common network, but giving nothing in return.


          


          Species diversity of myco-heterotrophs and host fungi


          Myco-heterotrophs are found among a number of plant groups. All monotropes and non-photosynthetic orchids are full myco-heterotrophs, as is the non-photosynthetic liverwort Cryptothallus. Partial myco-heterotrophy is common in the Gentian family, in photosynthetic orchids, and a number of other plant groups. Some ferns and clubmosses have myco-heterotrophic gametophyte stages. The fungi that are parasitized by myco-heterotrophs are typically fungi with large energy reserves to draw on, usually mycorrhizal fungi, though there is some evidence that they may also parasitize parasitic fungi that form extensive mycelial networks, such as Armillaria.


          
            Retrieved from " http://en.wikipedia.org/wiki/Myco-heterotrophy"
          


          

        

      

    


    


    
      This article (see wikipedia.org for authors and sources) is made available under the GNUFreeDocumentationLicense.
    

  


  
    
      
        

        Myers-Briggs Type Indicator


        
          

          The Myers-Briggs Type Indicator (MBTI) assessment is a psychometric questionnaire designed to identify certain psychological differences according to the typological theories of Carl Gustav Jung as published in his 1921 book Psychological Types (English edition, 1923). The original developers of the personality inventory were Katharine Cook Briggs and her daughter, Isabel Briggs Myers. They began creating the indicator during World War II, believing that a knowledge of personality preferences would help women who were entering the industrial workforce for the first time identify the sort of war-time jobs where they would be "most comfortable and effective". The initial questionnaire grew into the Myers-Briggs Type Indicator, which was first published in 1962. The MBTI focuses on normal populations and emphasizes the value of naturally occurring differences.


          While some academic psychologists have criticized the MBTI instrument in research literature, claiming that it "lacks convincing validity data," proponents and sellers of the test cite unblinded anecdotal predictions of individual behaviour. Moreover, the indicator has been found to meet or exceed the reliability of other psychological instruments. For most adults (75-90%), though not for children, the MBTI gives the same result when the test is administered to the same person more than once. Studies have found strong support for construct validity, internal consistency, and test-retest reliability, although variation was observed.


          The registered trademark rights to the terms Myers-Briggs Type Indicator and MBTI have been assigned from the publisher of the test, CPP, Inc., to the Myers-Briggs Type Indicator Trust.


          The definitive published source of reference on the Myers-Briggs Type Indicator is The Manual produced by CPP, from which much of the information in this article is drawn, along with training materials from CPP and their European training partners, Oxford Psychologists Press. However, a popularized source of the model, with an original test, is published in David Keirsey's book Please Understand Me.


          


          Concepts


          


          Type


          Fundamental to the Myers-Briggs Type Indicator is the concept of Psychological Type as originally developed by C. G. Jung.


          The typology model originated by Jung (and further developed by Briggs and Myers) regards personality type as similar to left or right handedness: individuals are either born with, or develop, certain preferred ways of thinking and acting. The MBTI sorts some of these psychological differences into four opposite pairs, or "dichotomies," with a resulting 16 possible psychological types. None of these types is "better" or "worse"; however, Briggs and Myers recognized that everyone naturally prefers one overall combination of type differences. In the same way that writing with the left hand is hard work for a right-hander, so people tend to find using their opposite psychological preferences more difficult, even if they can become more proficient (and therefore behaviorally flexible) with practice and development.


          The 16 different types are often referred to by an abbreviation of four letters, the initial letters of each of their four type preferences (except in the case of iNtuition), for instance:


          
            	ESTJ - Extraversion, Sensing, Thinking, Judging


            	INFP - Introversion, iNtuition, Feeling, Perceiving

          


          And so on for all 16 possible type combinations.


          


          The four dichotomies


          
            
              	Dichotomies
            


            
              	Extraversion

              	Introversion
            


            
              	Sensing

              	iNtuition
            


            
              	Thinking

              	Feeling
            


            
              	Judging

              	Perceiving
            

          


          The four pairs of preferences or dichotomies are shown in the table to the right.


          Note that the terms used for each dichotomy have specific technical meanings relating to the MBTI which differ from their everyday usage. For example, people with a preference for Judging over Perceiving are not necessarily more "judgmental" or less "perceptive".


          Nor does the MBTI instrument measure aptitude; it simply indicates for one preference over another. Someone reporting a high score for Extraversion over Introversion cannot be correctly described as 'more' Extraverted: they simply have a clear preference.


          Point scores on each of the dichotomies can vary considerably from person to person, even among those with the same type. However, Isabel Myers considered the direction of the preference (for example, E vs. I) to be more important than the degree of the preference (for example, very clear vs. slight).


          


          Attitudes: Extraversion (E) / Introversion (I)


          The preferences for Extraversion (thus spelled in Myers-Briggs jargon) and Introversion are sometimes referred to as attitudes. Briggs and Myers recognized that each of the functions can show in the external world of behaviour, action, people and things (extraverted attitude) or the internal world of ideas and reflection (introverted attitude). The Myers-Briggs Type Indicator sorts for an overall preference for one or the other of these.


          People with a preference for Extraversion draw energy from action: they tend to act, then reflect, then act further. If they are inactive, their level of energy and motivation tends to decline. Conversely, those whose preference is Introversion become less energized as they act: they prefer to reflect, then act, then reflect again. People with Introversion preferences need time out to reflect in order to rebuild energy. The Introvert's flow is directed inward toward concepts and ideas and the Extravert's is directed outward towards people and objects. There are several contrasting characteristics between Extraverts and Introverts: Extraverts desire breadth and are action-oriented, while introverts seek depth and are thought-oriented.


          The terms Extravert and Introvert are used in a special sense when discussing the Myers-Briggs Type Indicator.


          


          Functions: Sensing (S) / iNtuition (N) and Thinking (T) / Feeling (F)


          Jung identified two pairs of psychological functions: the two Perceiving functions, Sensing and iNtuition (thus spelled in Myers-Briggs jargon to distinguish it from Introversion); and the two Judging functions, Thinking and Feeling. Although each person uses one of these four functions more dominantly and proficiently than the other three, all four functions are used at different times depending on the circumstances.


          Sensing and iNtuition are the information-gathering (Perceiving) functions. They describe how new information is understood and interpreted. Individuals who prefer Sensing are more likely to trust information that is in the present, tangible and concrete: that is, information that can be understood by the five senses. They tend to distrust hunches that seem to come out of nowhere. They prefer to look for details and facts. For them, the meaning is in the data. On the other hand, those who prefer iNtuition tend to trust information that is more abstract or theoretical, that can be associated with other information (either remembered or discovered by seeking a wider context or pattern). They may be more interested in future possibilities. They tend to trust those flashes of insight that seem to bubble up from the unconscious mind. The meaning is in how the data relates to the pattern or theory.


          Thinking and Feeling are the decision-making (Judging) functions. The Thinking and Feeling functions are both used to make rational decisions, based on the data received from their information-gathering functions (Sensing or iNtuition). Those who prefer Feeling tend to come to decisions by associating or empathizing with the situation, looking at it 'from the inside' and weighing the situation to achieve, on balance, the greatest harmony, consensus and fit, considering the needs of the people involved. Those who prefer Thinking tend to decide things from a more detached standpoint, measuring the decision by what seems reasonable, logical, causal, consistent and matching a given set of rules.


          As noted already, people with a Thinking preference do not necessarily, in the everyday sense, 'think better' than their Feeling counterparts; the opposite preference is considered an equally rational way of coming to decisions (and, in any case, the MBTI assessment is a measure of preference, not ability). Similarly, those with a Feeling preference do not necessarily have 'better' emotional reactions than their Thinking counterparts.


          


          Dominant Function


          Although people use all four cognitive functions, one function is generally used in a more conscious and confident way. This dominant function is supported by the secondary (auxiliary) function, and to a lesser degree the tertiary function. The fourth and least conscious function is always the opposite of the dominant function. Jung and Myers called this the inferior, or shadow, function.


          The four functions operate in conjunction with the attitudes (Extraversion and Introversion). Each function is used in either an extraverted or introverted way. A person whose dominant function is extraverted intuition, for example, uses intuition very differently from someone whose dominant function is introverted intuition.


          


          Lifestyle: Judging (J) / Perception (P)


          Myers and Briggs added another dimension to Jung's typological model by identifying that people also have a preference for using either the Judging function (Thinking or Feeling) or their Perceiving function (Sensing or iNtuition) when relating to the outside world (extraversion).


          Myers and Briggs taught that types with a preference for Judging show the world their preferred Judging function (Thinking or Feeling). So TJ types tend to appear to the world as logical, and FJ types as empathetic. According to Myers, Judging types prefer to "have matters settled." Those types ending in P show the world their preferred Perceiving function (Sensing or iNtuition). So SP types tend to appear to the world as concrete and NP types as abstract. According to Myers, Perceiving types prefer to "keep decisions open."


          For Extraverts, the J or P indicates their dominant function; for Introverts, the J or P indicates their auxiliary function. Introverts tend to show their dominant function outwardly only in matters "important to their inner worlds". For example:


          Because ENTJ types are Extraverts, the J indicates that their dominant function is their preferred Judging function (Extraverted Thinking). ENTJ types introvert their auxiliary Perceiving function (Introverted iNtuition). The tertiary function is Sensing and the inferior function is Introverted Feeling.


          Because INTJ types are Introverts, the J indicates that their auxiliary function is their preferred Judging function (Extraverted Thinking). INTJ types introvert their dominant Perceiving function (Introverted iNtuition). The tertiary function is Feeling, and the inferior function is Extraverted Sensing.


          


          Whole type


          The expression of a person's psychological type is more than the sum of the four individual preferences, because of the way in which the preferences interact through type dynamics and type development (see below). Descriptions of each type can be found on the TypeLogic website. In-depth descriptions of each type, including statistics, can be found in The MBTI Manual (op cit).


          


          Historical development


          C. G. Jung first spoke about typology at the Munich Psychological Congress in 1913. Katharine Cook Briggs began her research into personality in 1917, developing a four-type framework: Social, Thoughtful, Executive, and Spontaneous. In 1923 Jung's Psychological Types was published in English translation (having first been published in German in 1921). Katharine Briggs' first publications are two articles describing Jung's theory, in the journal New Republic in 1926 (Meet Yourself Using the Personality Paint Box) and 1928 (Up From Barbarism). Katharine Briggs' daughter, Isabel Briggs Myers, wrote a prize-winning mystery novel Murder Yet to Come in 1929, using typological ideas. She added to her mother's typological research, which she would progressively take over entirely. In 1942, the "Briggs-Myers Type Indicator" was created, and the Briggs Myers Type Indicator Handbook was published in 1944. The indicator changed its name to the modern form (Myers-Briggs Type Indicator) in 1956.


          


          Differences from Jung


          The most notable addition to Jung's original thought by Myers and Briggs is their notion that a given type's fourth letter (J or P) is determined by how that types interacts with the outer external world, rather than how that type functions inwardly. The difference becomes evident when assessing the functions of Introverts.


          To Jung, a type with dominant Introverted Thinking would be considered "rational" (Judging). To Myers, however, that same type would be inwardly rational, but "irrational" (Perceiving) when interacting with the outer world. Expressed in MBTI letters, this discrepandency would mean, for example, that a Jungian Introverted Thinker with iNtuition would be characterized as INTJ, while for Myers, the same type would be characterized as INTP. In the Myers INTJ, the perceiving function is dominant but used with the internal world:


          Jung's INTJ


          
            	Dominant: Introverted Thinking


            	Auxiliary: Extraverted iNtuition

          


          Myers' INTJ


          
            	Dominant: Introverted iNtuition


            	Auxiliary: Extraverted Thinking

          


          Noted psychologist H.J. Eysenck calls the MBTI a moderately successful quantification of Jung's original principles as outlined in Psychological Types. Other continuations of Jungs typology, such as Socionics, have retained the original Jungian way of designating J and P.


          


          Format and administration of the MBTI


          The current North American English version of the MBTI Step I includes 93 forced-choice questions (there are 88 in the European English version). Forced-choice means that the individual has to choose only one of two possible answers to each question. The choices are a mixture of word pairs and short statements. Choices are not literal opposites but chosen to reflect opposite preferences on the same dichotomy. Participants may skip questions if they feel they are unable to choose.


          Using psychometric techniques, such as item response theory, the MBTI will then be scored and will attempt to identify the preference, and clarity of preference, in each dichotomy. After taking the MBTI, participants are usually asked to complete a Best Fit exercise (see above) and then given a readout of their Reported Type, which will usually include a bar graph and number to show how clear they were about each preference when they completed the questionnaire.


          During the early development of the MBTI thousands of items were used. Most were eventually discarded because they did not have high midpoint discrimination, meaning the results of that one item did not, on average, move an individual score away from the midpoint. Using only items with high midpoint discrimination allows the MBTI to have fewer items on it but still provide as much statistical information as other instruments with many more items with lower midpoint discrimination. The MBTI requires five points one way or another to indicate a clear preference.


          Additional formats


          Isabel Myers had noted that people of any given type shared differences as well as similarities, and at the time of her death was developing a more in depth method to offer clues about how each person expresses and experiences their type pattern, which is called MBTI Step II.


          In addition to this, the Type Differentiation Indicator (TDI) (Saunders, 1989) is a scoring system for the longer MBTI, Form J , that includes the 20 subscales above, plus an additional factor of Comfort-Discomfort (which purportedly corresponds to the missing factor of Neuroticism), with seven additional scales indicating a sense of overall comfort and confidence versus discomfort and anxiety (guarded-optimistic, defiant-compliant, carefree-worried, decisive-ambivalent, intrepid-inhibited, leader-follower, proactive-distractible), plus a composite of these called "strain". Each of these comfort-discomfort subscales also loads on one of the four type dimensions, e.g., proactive-distractible is also a judging-perceiving subscale. There are also scales for type-scale consistency and comfort-scale consistency. Reliability of 23 of the 27 TDI subscales is greater than .50; "an acceptable result given the brevity of the subscales" (Saunders, 1989).


          A "Step III" is also being developed in a joint project involving CPP, publisher of the whole family of MBTI works; CAPT (Centre for Applications of Psychological Type), which holds all of Myers' and McCaulley's original work; and the MBTI Trust, headed by Katharine and Peter Myers. Step III will further address the use of perception and judgment by respondents.


          


          Precepts and ethics


          The following precepts are generally used in the ethical administration of the Myers-Briggs Type Indicator:


          Type not trait: The MBTI sorts for type; it does not indicate the strength of ability. The questionnaire allows the clarity of a preference to be ascertained (Bill clearly prefers introversion), but not the strength of preference (Jane strongly prefers extraversion) or degree of aptitude (Harry is good at thinking). In this sense, it differs from trait-based tools such as 16PF. Type preferences are polar opposites: a precept of MBTI is that you fundamentally prefer one thing over the other, not a bit of both.


          Own best judge: Individuals are considered the best judge of their own type. While the MBTI questionnaire provides a Reported Type, this is considered only an indication of their probable overall Type. A Best Fit Process is usually used to allow the individual to develop their understanding of the four dichotomies, form their own hypothesis as to their overall Type and compare this against the Reported Type. In more than 20% of cases, the hypothesis and the reported type differ in one or more dichotomies: the clarity of each preference, any potential for bias in the report and, often, a comparison of two or more whole Types may then be used to help the subject determine his or her own Best Fit.


          No right or wrong: No preference or total type is considered 'better' or 'worse' than another - they are all, as in the title of the book on this subject by Isabel Briggs Myers, Gifts Differing.


          Voluntary: It is considered unethical to compel anyone to take the Myers-Briggs Type Indicator. It should always be taken voluntarily.


          Confidentiality: The result of the MBTI Reported and Best Fit type are confidential between the individual and administrator and, ethically, not for disclosure without permission.


          Not for selection: Because the MBTI measures preferences instead of aptitude - and because there are no right or wrong types - it is not considered a proper instrument for purposes of employment selection. Many professions contain highly competent individuals of different types with complementary preferences.


          Importance of proper feedback: Individuals should always be given detailed feedback from a trained administrator and an opportunity to undertake a Best Fit exercise to check against their Reported Type. Feedback can be given in person or, where this is not practical, by telephone or electronically.


          


          Applications of the MBTI


          The indicator is frequently used in the areas of career counseling, pedagogy, group dynamics, employee training, marketing, leadership training, life coaching, executive coaching, marriage counseling, Workers' compensation claims and personal development.


          


          Type dynamics and development


          
            
              	The Sixteen Types
            


            
              	ISTJ

              	ISFJ

              	INFJ

              	INTJ
            


            
              	ISTP

              	ISFP

              	INFP

              	INTP
            


            
              	ESTP

              	ESFP

              	ENFP

              	ENTP
            


            
              	ESTJ

              	ESFJ

              	ENFJ

              	ENTJ
            


            
              	The table organizing the sixteen types was created by Isabel Myers (an INFP).
            

          


          
            
              	U.S.A. Population Breakdown
            


            
              	ISTJ

              11.6%

              	ISFJ

              13.8%

              	INFJ

              1.5%

              	INTJ

              2.1%
            


            
              	ISTP

              5.4%

              	ISFP

              8.8%

              	INFP

              4.3%

              	INTP

              3.3%
            


            
              	ESTP

              4.3%

              	ESFP

              8.5%

              	ENFP

              8.1%

              	ENTP

              3.2%
            


            
              	ESTJ

              8.7%

              	ESFJ

              12.3%

              	ENFJ

              2.4%

              	ENTJ

              1.8%
            


            
              	
                Estimated percentages of the 16 types in the American population using inferential statistics. The figures above are from a random sampling of 3009 people culled from a total pool of 16,000 using the 1998 MBTI Form M. The individuals whose form results were used in this random sampling were not provided with the data to verify or question their accuracy. But these numbers do provide a working base on which to build further understanding and development of the model as extrapolated to larger populations.

                It should be noted that some types are more likely to take the MBTI than others (such as the INFP) and raw statistics prove unreliable because of this.

              
            

          


          The interaction of two, three, or four preferences is known as type dynamics. For each of the sixteen four-preference types one function will be the most dominant and is likely to be evident earliest in life. A secondary or auxiliary function typically becomes more evident (differentiated) during teenage years and provides balance to the dominant. In normal development individuals tend to become more fluent with a third, tertiary function during mid life, whilst the fourth inferior function remains least consciously developed and is often considered to be more associated with the unconscious, being most evident in situations such as high stress (sometimes referred to as being in the grip of the inferior function).


          The sequence of differentiation of dominant, auxiliary and tertiary functions through life is termed type development. This is an idealized sequence which may be disrupted by major life events, for example the death or serious illness of a parent during childhood is considered commonly to halt full development of the auxiliary function.


          The dynamic sequence of functions and their attitudes can be determined in the following way:


          
            	The overall lifestyle preference (J-P) determines whether the judging (T-F) or perceiving (S-N) preference is most evident in the outside world, i.e. which function has an extraverted attitude

          


          
            	For those with an overall preference for Extraversion the function with the extraverted attitude will be the dominant function - for example, for someone with an ESTJ type the dominant function is their judging function, Thinking, and this is experienced with an extraverted attitude (this is notated as a dominant Te). The same would be true of an ENTJ whilst for an ESTP the dominant function will be the perceiving function, Sensing, notated as a dominant Se.

          


          
            	The Auxiliary function for Extravert types is the less preferred of the Judging or Perceiving functions and it is experienced with an introverted attitude: for example, the auxiliary function for ESTJ is Introverted Sensing (Si) and the auxiliary for ENFP would be Introverted Feeling (Fi).

          


          
            	For those with an overall preference for Introversion the function with the extraverted attitude is the auxiliary; the dominant is the other function in the main four letter preference. So the dominant function for ISTJ is Introverted Sensing (Si) with the auxiliary (supporting) function being Extraverted Thinking (Te).

          


          
            	The Tertiary function is the opposite preference from the Auxiliary. For example, if the Auxiliary is Thinking then the Tertiary would be Feeling. The attitude of the Tertiary is the subject of some debate and therefore is not normally indicated, i.e. if the Auxiliary was Te then the Tertiary would be F (not Fe or Fi)

          


          
            	The Inferior function is the opposite preference and attitude from the Dominant, so for an ESTJ with dominant Te the Inferior would be Fi.

          


          Note that for those with an overall Extraversion preference the dominant function is the one most evident in the external world: whilst it is the auxiliary function that is most evident externally for Introverts, as their dominant function relates to the interior world.


          A couple of examples of whole types will help to clarify this further.


          Taking the ESTJ example above:


          
            	Extraverted function is a Judging function (T-F) because of the overall J preference


            	Extraverted function is dominant because of overall E preference


            	Dominant function is therefore extraverted Thinking (Te)


            	Auxiliary function will be the less dominant Perceiving function - introverted Sensing (Si)


            	Tertiary function is the opposite preference to the Auxiliary - iNtuition (N)


            	Inferior function is the opposite preference and attitude to the Dominant - introverted Feeling (Fi)

          


          The dynamics of the ESTJ are found in the primary combination of Extraverted Thinking being their dominant function and Introverted Sensing being their auxiliary function: The dominant tendency to order the ESTJ's environment, to set clear boundaries, to clarify roles and timetables and to direct the activities around them is supported by the facility for using past experience in an ordered and systematic way to help organize themselves and other. ESTJs, for instance, may enjoy planning trips for groups of people to achieve some goal or to perform some culturally uplifting function. Because of their ease of directing others and their facility of managing their own time, they will engage all the resources at their disposal to achieve their goals. However, under prolonged stress or sudden trauma, ESTJs may overuse their Extraverted Thinking function and fall into "the grip" of their inferior function, Introverted Feeling. Though the ESTJ can seem insensitive to the feelings of others in their normal activities, under tremendous stress, they can suddenly express feelings of being unappreciated or wounded by insensitivity.


          Looking at the diametrically opposite four-letter Type, INFP:


          
            	Extraverted function is a Perceiving function (S-N) because of the P preference


            	Introverted function is dominant because of the I preference


            	Dominant function is therefore Introverted Feeling (Fi)


            	Auxiliary function is Extraverted iNtuition (Ne)


            	Tertiary function is the opposite of the Auxiliary, Sensing (S)


            	Inferior function is the opposite of the Dominant, Extraverted Thinking (Te)

          


          The dynamics of the INFP rest on the fundamental correspondence of Introverted Feeling and Extraverted iNtuition. The dominant tendency of the INFP is toward building a rich internal framework of values and toward championing human rights. They often devote themselves behind the scenes to causes such as civil rights or saving the environment. Since they tend to avoid the limelight, postpone decisions, and maintain a reserved posture, they are rarely found in executive-director type positions of the organizations that serve those causes. Normally, the INFP dislikes being "in charge" of things. When not under stress, the INFP radiates a pleasant and sympathetic demeanor; but under extreme stress, they can suddenly become rigid and directive, exerting their extraverted Thinking erratically.


          Every type - and its opposite - is the expression of these interactions, which give each type its unique "signature" that can be recognized.


          


          Correlations to other instruments


          Keirsey Temperaments


          David W. Keirsey mapped four 'Temperaments' to the existing Myers-Briggs system groupings SP, SJ, NF and NT; often resulting in confusion of the two theories. However, the Keirsey Temperament Sorter is not directly associated with the official Myers-Briggs Type Indicator.
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          Big Five McCrae & Costa present correlations between the MBTI scales and the Big Five personality construct, which is a conglomeration of characteristics found in nearly all personality and psychological tests. The five personality characteristics are extraversion, openness, agreeableness, conscientiousness, and emotional stability (or neuroticism). The following study is based on the results from 267 men followed as part of a longitudinal study of aging. (Similar results were obtained with 201 women.)


          
            
              	

              	Extraversion

              	Openness

              	Agreeableness

              	Conscientiousness

              	Neuroticism
            


            
              	E-I

              	-.74

              	.03

              	-.03

              	.08

              	.16
            


            
              	S-N

              	.10

              	.72

              	.04

              	-.15

              	-.06
            


            
              	T-F

              	.19

              	.02

              	.44

              	-.15

              	.06
            


            
              	J-P

              	.15

              	.30

              	-.06

              	-.49

              	.11
            


            
              	The closer the number is to 1.0 or -1.0, the higher the degree of correlation.
            

          


          These data suggest that four of the MBTI scales are related to the Big Five personality traits. These correlations show that E-I and S-N are strongly related to extraversion and openness respectively, while T-F and J-P are moderately related to agreeableness and conscientiousness respectively. The emotional stability dimension of the Big Five is largely absent from the original MBTI. (Though the TDI, discussed above, has addressed that dimension).


          These findings led McCrae and Costa to conclude "There was no support for the view that the MBTI measures truly dichotomous preferences or qualitatively distinct types... Jung's theory is either incorrect or inadequately operationalized by the MBTI and cannot provide a sound basis for interpreting it."


          


          Study of scoring consistency


          Split-half reliability of the MBTI scales is good, although test-retest reliability is sensitive to the time between tests. However, because the MBTI dichotomies scores in the middle of the distribution, type allocations are less reliable. Within each scale, as measured on Form G, about 83% of categorizations remain the same when retested within nine months, and around 75% when retested after nine months. About 50% of people tested within nine months remain the same overall type and 36% remain the same after nine months. For Form M (the most current form of the MBTI instrument) these scores are higher (see MBTI Manual, p. 163, Table 8.6).


          


          Criticism


          


          Validity


          Neither Katharine Cook Briggs nor Isabel Briggs Myers had any scientific qualifications in the field of psychometric testing. Furthermore, Carl Jung's theory of psychological type, which the MBTI attempts to operationalize, is not based on any scientific studies. Jung's methods primarily included introspection and anecdote, methods largely rejected by the modern field of psychology.


          The statistical validity of the MBTI as a psychometric instrument has also been subject to criticism, in particular, the dichotomous scoring of dimensions. For example, some researchers expected that scores would show a bimodal distribution with peaks near the ends of the scales, but found that scores on the individual subscales were actually distributed in a centrally peaked manner similar to a normal distribution. A cut-off exists at the centre of the subscale such that a score on one side is classified as one type, and a score on the other side as the opposite type. This fails to support the concept of type--the norm is for people to lie near the middle of the subscale. Nevertheless, "the absence of bimodal score distributions does not necessarily prove that the 'type'-based approach is incorrect."


          It has been estimated that between a third and a half of the published material on the MBTI has been produced for conferences of the Centre for the Application of Psychological Type (which provides training in the MBTI) or as papers in the Journal of Psychological Type (which is edited by Myers-Briggs advocates). It has been argued that this reflects a lack of critical scrutiny. Estimations on the research related to the most utilized tool published in fifty years (e.g. 40 million administrations) is affected by the popularity of the instrument.


          Unlike other personality measures, such as the Minnesota Multiphasic Personality Inventory or the Personality Assessment Inventory, the MBTI lacks validity scales to assess response styles such as exaggeration or impression management.


          


          Reliability


          Some researchers have interpreted the reliability of the test as being low, with test takers who retake the test often being assigned a different type. According to surveys performed by the proponents of Myers-Briggs, the highest percentage of people who fell into the same category on the second test is only 47%. Furthermore, a wide range of 39% - 76% of those tested fall into different types upon retesting weeks or years later. When people are asked to compare their preferred type to that assigned by the MBTI, only half of people pick the same profile. Critics also argue that the MBTI lacks falsifiability, which can cause confirmation bias in the interpretation of results.


          


          Utility


          Although the proportion of different personality types varies between different careers the relevance of the MBTI for career planning has been questioned, with reservations about the relevance of type to job performance or satisfaction, and concerns about the potential misuse of the instrument in labelling individuals.


          


          Skepticism


          Skeptics criticize the terminology of the MBTI as being so vague as to allow any kind of behaviour to fit any personality type, resulting in the Forer effect, where an individual gives a high rating to a positive description that supposedly applies specifically to them. However, the descriptions offered for the 16 psychological types are often quite detailed and specific, unlike the "vague and general personality descriptions" that characterize the Forer effect. For example, David Keirsey examined how the four temperaments differ in terms of language use, intellectual orientation, educational and vocational interests, social orientation, self image, personal values, social roles and even characteristic hand gestures. Keirsey went on to describe the hierarchy of intellectual roles played by each of the four types within each temperament, resulting in sixteen unique descriptions which, unlike the Forer effect, rely not on the universal traits that make human beings the same, but on the specific traits that make human beings different from one another.


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Myers-Briggs_Type_Indicator"
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              	Diagram of a myocardial infarction (2) of the tip of the anterior wall of the heart (an apical infarct) after occlusion (1) of a branch of the left coronary artery (LCA, right coronary artery = RCA).
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          A heart attack, known in medicine as an (acute) myocardial infarction (AMI or MI), occurs when the blood supply to part of the heart is interrupted. This is most commonly due to occlusion (blockage) of a coronary artery following the rupture of a vulnerable atherosclerotic plaque, which is an unstable collection of lipids (like cholesterol) and white blood cells (especially macrophages) in the wall of an artery. The resulting ischemia (restriction in blood supply) and oxygen shortage, if left untreated for a sufficient period, can cause damage and/or death ( infarction) of heart muscle tissue ( myocardium).


          Classical symptoms of acute myocardial infarction include sudden chest pain (typically radiating to the left arm or left side of the neck), shortness of breath, nausea, vomiting, palpitations, sweating, and anxiety (often described as a sense of impending doom). Women may experience less typical symptoms than men, most commonly shortness of breath, weakness, a feeling of indigestion, and fatigue. Approximately one quarter of all myocardial infarctions are silent, without chest pain or other symptoms. A heart attack is a medical emergency, and people experiencing chest pain are advised to alert their emergency medical services, because prompt treatment is beneficial.


          Heart attacks are the leading cause of death for both men and women all over the world. Important risk factors are previous cardiovascular disease (such as angina, a previous heart attack or stroke), older age (especially men over 40 and women over 50), tobacco smoking, high blood levels of certain lipids ( triglycerides, low-density lipoprotein or "bad cholesterol") and low high density lipoprotein (HDL, "good cholesterol"), diabetes, high blood pressure, obesity, chronic kidney disease, heart failure, excessive alcohol consumption, the abuse of certain drugs (such as cocaine), and chronic high stress levels.


          Immediate treatment for suspected acute myocardial infarction includes oxygen, aspirin, and sublingual glyceryl trinitrate (colloquially referred to as nitroglycerin and abbreviated as NTG or GTN). Pain relief is also often given, classically morphine sulfate.


          The patient will receive a number of diagnostic tests, such as an electrocardiogram (ECG, EKG), a chest X-ray and blood tests to detect elevations in cardiac markers (blood tests to detect heart muscle damage). The most often used markers are the creatine kinase-MB (CK-MB) fraction and the troponin I (TnI) or troponin T (TnT) levels. On the basis of the ECG, a distinction is made between ST elevation MI (STEMI) or non-ST elevation MI (NSTEMI). Most cases of STEMI are treated with thrombolysis or if possible with percutaneous coronary intervention (PCI, angioplasty and stent insertion), provided the hospital has facilities for coronary angiography. NSTEMI is managed with medication, although PCI is often performed during hospital admission. In patients who have multiple blockages and who are relatively stable, or in a few extraordinary emergency cases, bypass surgery of the blocked coronary artery is an option.


          The phrase "heart attack" is sometimes used incorrectly to describe sudden cardiac death, which may or may not be the result of acute myocardial infarction. A heart attack is different from, but can be the cause of cardiac arrest, which is the stopping of the heartbeat, and cardiac arrhythmia, an abnormal heartbeat. It is also distinct from heart failure, in which the pumping action of the heart is impaired; severe myocardial infarction may lead to heart failure, but not necessarily.


          


          Epidemiology


          Myocardial infarction is a common presentation of ischemic heart disease. The WHO estimated that in 2002, 12.6 percent of deaths worldwide were from ischemic heart disease. Ischemic heart disease is the leading cause of death in developed countries, but third to AIDS and lower respiratory infections in developing countries.


          In the United States, diseases of the heart are the leading cause of death, causing a higher mortality than cancer ( malignant neoplasms). Coronary heart disease is responsible for 1 in 5 deaths in the U.S.. Some 7,200,000 men and 6,000,000 women are living with some form of coronary heart disease. 1,200,000 people suffer a (new or recurrent) coronary attack every year, and about 40% of them die as a result of the attack. This means that roughly every 65 seconds, an American dies of a coronary event.


          In India, cardiovascular disease (CVD) is the leading cause of death. The deaths due to CVD in India were 32% of all deaths in 2007 and are expected to rise from 1.17 million in 1990 and 1.59 million in 2000 to 2.03 million in 2010. Although a relatively new epidemic in India, it has quickly become a major health issue with deaths due to CVD expected to double during 1985-2015. Mortality estimates due to CVD vary widely by state, ranging from 10% in Meghalaya to 49% in Punjab (percentage of all deaths). Punjab (49%), Goa (42%), Tamil Nadu (36%) and Andhra Pradesh (31%) have the highest CVD related mortality estimates. State-wise differences are correlated with prevalence of specific dietary risk factors in the states. Moderate physical exercise is associated with reduced incidence of CVD in India (those who exercise have less than half the risk of those who don't). CVD also affects Indians at a younger age (in their 30s and 40s) than is typical in other countries.


          


          Risk factors


          Risk factors for atherosclerosis are generally risk factors for myocardial infarction:


          
            	Older age


            	Male sex


            	Tobacco smoking


            	Hypercholesterolemia (more accurately hyperlipoproteinemia, especially high low density lipoprotein and low high density lipoprotein)


            	Hyperhomocysteinemia (high homocysteine, a toxic blood amino acid that is elevated when intakes of vitamins B2, B6, B12 and folic acid are insufficient)


            	Diabetes (with or without insulin resistance)


            	High blood pressure


            	Obesity (defined by a body mass index of more than 30 kg/m, or alternatively by waist circumference or waist-hip ratio).


            	Stress Occupations with high stress index are known to have susceptibility for atherosclerosis.

          


          Many of these risk factors are modifiable, so many heart attacks can be prevented by maintaining a healthier lifestyle. Physical activity, for example, is associated with a lower risk profile. Non-modifiable risk factors include age, sex, and family history of an early heart attack (before the age of 60), which is thought of as reflecting a genetic predisposition.


          Socioeconomic factors such as a shorter education and lower income (particularly in women), and living with a partner may also contribute to the risk of MI. To understand epidemiological study results, it's important to note that many factors associated with MI mediate their risk via other factors. For example, the effect of education is partially based on its effect on income and marital status.


          Women who use combined oral contraceptive pills have a modestly increased risk of myocardial infarction, especially in the presence of other risk factors, such as smoking.


          Inflammation is known to be an important step in the process of atherosclerotic plaque formation. C-reactive protein (CRP) is a sensitive but non-specific marker for inflammation. Elevated CRP blood levels, especially measured with high sensitivity assays, can predict the risk of MI, as well as stroke and development of diabetes. Moreover, some drugs for MI might also reduce CRP levels. The use of high sensitivity CRP assays as a means of screening the general population is advised against, but it may be used optionally at the physician's discretion, in patients who already present with other risk factors or known coronary artery disease. Whether CRP plays a direct role in atherosclerosis remains uncertain.


          Inflammation in periodontal disease may be linked coronary heart disease, and since periodontitis is very common, this could have great consequences for public health. Serological studies measuring antibody levels against typical periodontitis-causing bacteria found that such antibodies were more present in subjects with coronary heart disease. Periodontitis tends to increase blood levels of CRP, fibrinogen and cytokines; thus, periodontitis may mediate its effect on MI risk via other risk factors. Preclinical research suggests that periodontal bacteria can promote aggregation of platelets and promote the formation of foam cells. A role for specific periodontal bacteria has been suggested but remains to be established.


          Calcium deposition is another part of atherosclerotic plaque formation. Calcium deposits in the coronary arteries can be detected with CT scans. Several studies have shown that coronary calcium can provide predictive information beyond that of classical risk factors.


          Baldness, hair greying, a diagonal earlobe crease and possibly other skin features are independent risk factors for MI. Their role remains controversial; a common denominator of these signs and the risk of MI is supposed, possibly genetic.


          


          Pathophysiology
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          Acute myocardial infarction refers to two subtypes of acute coronary syndrome, namely non-ST-elevated myocardial infarction and ST-elevated myocardial infarction, which are most frequently (but not always) a manifestation of coronary artery disease. The most common triggering event is the disruption of an atherosclerotic plaque in an epicardial coronary artery, which leads to a clotting cascade, sometimes resulting in total occlusion of the artery. Atherosclerosis is the gradual buildup of cholesterol and fibrous tissue in plaques in the wall of arteries (in this case, the coronary arteries), typically over decades. Blood stream column irregularities visible on angiography reflect artery lumen narrowing as a result of decades of advancing atherosclerosis. Plaques can become unstable, rupture, and additionally promote a thrombus (blood clot) that occludes the artery; this can occur in minutes. When a severe enough plaque rupture occurs in the coronary vasculature, it leads to myocardial infarction (necrosis of downstream myocardium).


          If impaired blood flow to the heart lasts long enough, it triggers a process called the ischemic cascade; the heart cells die (chiefly through necrosis) and do not grow back. A collagen scar forms in its place. Recent studies indicate that another form of cell death called apoptosis also plays a role in the process of tissue damage subsequent to myocardial infarction. As a result, the patient's heart will be permanently damaged. This scar tissue also puts the patient at risk for potentially life threatening arrhythmias, and may result in the formation of a ventricular aneurysm that can rupture with catastrophic consequences.


          Injured heart tissue conducts electrical impulses more slowly than normal heart tissue. The difference in conduction velocity between injured and uninjured tissue can trigger re-entry or a feedback loop that is believed to be the cause of many lethal arrhythmias. The most serious of these arrhythmias is ventricular fibrillation (V-Fib/VF), an extremely fast and chaotic heart rhythm that is the leading cause of sudden cardiac death. Another life threatening arrhythmia is ventricular tachycardia (V-Tach/VT), which may or may not cause sudden cardiac death. However, ventricular tachycardia usually results in rapid heart rates that prevent the heart from pumping blood effectively. Cardiac output and blood pressure may fall to dangerous levels, which can lead to further coronary ischemia and extension of the infarct.


          The cardiac defibrillator is a device that was specifically designed to terminate these potentially fatal arrhythmias. The device works by delivering an electrical shock to the patient in order to depolarize a critical mass of the heart muscle, in effect " rebooting" the heart. This therapy is time dependent, and the odds of successful defibrillation decline rapidly after the onset of cardiopulmonary arrest.


          


          Triggers


          Heart attack rates are higher in association with intense exertion, be it psychological stress or physical exertion, especially if the exertion is more intense than the individual usually performs. Quantitatively, the period of intense exercise and subsequent recovery is associated with about a 6-fold higher myocardial infarction rate (compared with other more relaxed time frames) for people who are physically very fit. For those in poor physical condition, the rate differential is over 35-fold higher. One observed mechanism for this phenomenon is the increased arterial pulse pressure stretching and relaxation of arteries with each heart beat which, as has been observed with intravascular ultrasound, increases mechanical "shear stress" on atheromas and the likelihood of plaque rupture.


          Acute severe infection, such as pneumonia, can trigger myocardial infarction. A more controversial link is that between Chlamydophila pneumoniae infection and atherosclerosis. While this intracellular organism has been demonstrated in atherosclerotic plaques, evidence is inconclusive as to whether it can be considered a causative factor. Treatment with antibiotics in patients with proven atherosclerosis has not demonstrated a decreased risk of heart attacks or other coronary vascular diseases.


          There is an association of an increased incidence of MI in the morning hours. Some investigators have noticed that the ability of platelets to aggregate varies according to a circadian rhythm, although they have not proven causation. Some investigators theorize that this increased incidence may be related to the circadian variation in cortisol production affecting the concentrations of various cytokines and other mediators of inflammation.


          


          Classification
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          Acute myocardial infarction is a type of acute coronary syndrome, which is most frequently (but not always) a manifestation of coronary artery disease. The acute coronary syndromes include ST segment elevation myocardial infarction (STEMI), non-ST segment elevation myocardial infarction (NSTEMI), and unstable angina (UA).


          Depending on the location of the obstruction in the coronary circulation, different zones of the heart can become injured. Using the anatomical terms of location corresponding to areas perfused by major coronary arteries, one can describe anterior, inferior, lateral, apical, septal, posterior, and right-ventricular infarctions (and combinations, such as anteroinferior, anterolateral, and so on). For example, an occlusion of the left anterior descending coronary artery(LAD) will result in an anterior wall myocardial infarct. Infarcts of the lateral wall are caused by occlusion of the left circumflex coronary artery(LCx) or its oblique marginal branches (or even large diagonal branches from the LAD.) Both inferior wall and posterior wall infarctions may be caused by occlusion of either the right coronary artery or the left circumflex artery, depending on which feeds the posterior descending artery. Right ventricular wall infarcts are also caused by right coronary artery occlusion.


          Another distinction is whether a MI is subendocardial, affecting only the inner third to one half of the heart muscle, or transmural, damaging (almost) the entire wall of the heart. The inner part of the heart muscle is more vulnerable to oxygen shortage, because the coronary arteries run inward from the epicardium to the endocardium, and because the blood flow through the heart muscle is hindered by the heart contraction.


          The phrases transmural and subendocardial infarction were previously considered synonymous with Q-wave and non-Q-wave myocardial infarction respectively, based on the presence or absence of Q waves on the ECG. It has since been shown that there is no clear correlation between the presence of Q waves with a transmural infarction and the absence of Q waves with a subendocardial infarction, but Q waves are associated with larger infarctions, while the lack of Q waves is associated with smaller infarctions. The presence or absence of Q-waves also has clinical importance, with improved outcomes associated with a lack of Q waves.


          


          Symptoms
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          The onset of symptoms in myocardial infarction (MI) is usually gradual, over several minutes, and rarely instantaneous. Chest pain is the most common symptom of acute myocardial infarction and is often described as a sensation of tightness, pressure, or squeezing. Chest pain due to ischemia (a lack of blood and hence oxygen supply) of the heart muscle is termed angina pectoris. Pain radiates most often to the left arm, but may also radiate to the lower jaw, neck, right arm, back, and epigastrium, where it may mimic heartburn. Levine's sign, in which the patient localizes his chest pain by clenching his fist over the sternum, has classically been thought to be predictive of cardiac chest pain, although a prospective observational study showed that it had a poor positive predictive value.


          Shortness of breath ( dyspnea) occurs when the damage to the heart limits the output of the left ventricle, causing left ventricular failure and consequent pulmonary edema. Other symptoms include diaphoresis (an excessive form of sweating), weakness, light-headedness, nausea, vomiting, and palpitations. These symptoms are likely induced by a massive surge of catecholamines from the sympathetic nervous system which occurs in response to pain and the hemodynamic abnormalities that result from cardiac dysfunction. Loss of consciousness (due to inadequate cerebral perfusion and cardiogenic shock) and even sudden death (frequently due to the development of ventricular fibrillation) can occur in myocardial infarctions.


          Women often experience markedly different symptoms from men. The most common symptoms of MI in women include dyspnea, weakness, and fatigue. Fatigue, sleep disturbances, and dyspnea have been reported as frequently occurring symptoms which may manifest as long as one month before the actual clinically manifested ischemic event. In women, chest pain may be less predictive of coronary ischemia than in men.


          Approximately half of all MI patients have experienced warning symptoms such as chest pain prior to the infarction.


          Approximately one fourth of all myocardial infarctions are silent, without chest pain or other symptoms. These cases can be discovered later on electrocardiograms or at autopsy without a prior history of related complaints. A silent course is more common in the elderly, in patients with diabetes mellitus and after heart transplantation, probably because the donor heart is not connected to nerves of the host. In diabetics, differences in pain threshold, autonomic neuropathy, and psychological factors have been cited as possible explanations for the lack of symptoms.


          Any group of symptoms compatible with a sudden interruption of the blood flow to the heart are called an acute coronary syndrome.


          The differential diagnosis includes other catastrophic causes of chest pain, such as pulmonary embolism, aortic dissection, pericardial effusion causing cardiac tamponade, tension pneumothorax, and esophageal rupture.


          


          Diagnosis


          The diagnosis of myocardial infarction is made by integrating the history of the presenting illness and physical examination with electrocardiogram findings and cardiac markers ( blood tests for heart muscle cell damage). A coronary angiogram allows visualization of narrowings or obstructions on the heart vessels, and therapeutic measures can follow immediately. At autopsy, a pathologist can diagnose a myocardial infarction based on anatomopathological findings.


          A chest radiograph and routine blood tests may indicate complications or precipitating causes and are often performed upon arrival to an emergency department. New regional wall motion abnormalities on an echocardiogram are also suggestive of a myocardial infarction. Echo may be performed in equivocal cases by the on-call cardiologist. In stable patients whose symptoms have resolved by the time of evaluation, technetium-99m 2-methoxyisobutylisonitrile (Tc99m MIBI) or thallium-201 chloride can be used in nuclear medicine to visualize areas of reduced blood flow in conjunction with physiologic or pharmocologic stress. Thallium may also be used to determine viability of tissue, distinguishing whether non-functional myocardium is actually dead or merely in a state of hibernation or of being stunned.


          


          Diagnostic criteria


          WHO criteria have classically been used to diagnose MI; a patient is diagnosed with myocardial infarction if two (probable) or three (definite) of the following criteria are satisfied:


          
            	Clinical history of ischaemic type chest pain lasting for more than 20 minutes


            	Changes in serial ECG tracings


            	Rise and fall of serum cardiac biomarkers such as creatine kinase-MB fraction and troponin

          


          The WHO criteria were refined in 2000 to give more prominence to cardiac biomarkers. According to the new guidelines, a cardiac troponin rise accompanied by either typical symptoms, pathological Q waves, ST elevation or depression or coronary intervention are diagnostic of MI.


          


          Physical examination


          The general appearance of patients may vary according to the experienced symptoms; the patient may be comfortable, or restless and in severe distress with an increased respiratory rate. A cool and pale skin is common and points to vasoconstriction. Some patients have low-grade fever (3839 C). Blood pressure may be elevated or decreased, and the pulse can be become irregular.


          If heart failure ensues, elevated jugular venous pressure and hepatojugular reflux, or swelling of the legs due to peripheral edema may be found on inspection. Rarely, a cardiac bulge with a pace different from the pulse rhythm can be felt on precordial examination. Various abnormalities can be found on auscultation, such as a third and fourth heart sound, systolic murmurs, paradoxical splitting of the second heart sound, a pericardial friction rub and rales over the lung.
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          Electrocardiogram


          The primary purpose of the electrocardiogram is to detect ischemia or acute coronary injury in broad, symptomatic emergency department populations. However, the standard 12 lead ECG has several limitations. An ECG represents a brief sample in time. Because unstable ischemic syndromes have rapidly changing supply versus demand characteristics, a single ECG may not accurately represent the entire picture. It is therefore desirable to obtain serial 12 lead ECGs, particularly if the first ECG is obtained during a pain-free episode. Alternatively, many emergency departments and chest pain centers use computers capable of continuous ST segment monitoring. The standard 12 lead ECG also does not directly examine the right ventricle, and is relatively poor at examining the posterior basal and lateral walls of the left ventricle. In particular, acute myocardial infarction in the distribution of the circumflex artery is likely to produce a nondiagnostic ECG. The use of additional ECG leads like right-sided leads V3R and V4R and posterior leads V7, V8, and V9 may improve sensitivity for right ventricular and posterior myocardial infarction. In spite of these limitations, the 12 lead ECG stands at the centre of risk stratification for the patient with suspected acute myocardial infarction. Mistakes in interpretation are relatively common, and the failure to identify high risk features has a negative effect on the quality of patient care.


          The 12 lead ECG is used to classify patients into one of three groups:


          
            	those with ST segment elevation or new bundle branch block (suspicious for acute injury and a possible candidate for acute reperfusion therapy with thrombolytics or primary PCI),


            	those with ST segment depression or T wave inversion (suspicious for ischemia), and


            	those with a so-called non-diagnostic or normal ECG.

          


          A normal ECG does not rule out acute myocardial infarction. Sometimes the earliest presentation of acute myocardial infarction is the hyperacute T wave, which is treated the same as ST segment elevation. In practice this is rarely seen, because it only exists for 2-30 minutes after the onset of infarction. Hyperacute T waves need to be distinguished from the peaked T waves associated with hyperkalemia. The current guidelines for the ECG diagnosis of acute myocardial infarction require at least 1 mm (0.1 mV) of ST segment elevation in the limb leads, and at least 2 mm elevation in the precordial leads. These elevations must be present in anatomically contiguous leads. (I, aVL, V5, V6 correspond to the lateral wall; V1-V4 correspond to the anterior wall; II, III, aVF correspond to the inferior wall.) This criterion is problematic, however, as acute myocardial infarction is not the most common cause of ST segment elevation in chest pain patients. Over 90% of healthy men have at least 1 mm (0.1 mV) of ST segment elevation in at least one precordial lead. The clinician must therefore be well versed in recognizing the so-called ECG mimics of acute myocardial infarction, which include left ventricular hypertrophy, left bundle branch block, paced rhythm, early repolarization, pericarditis, hyperkalemia, and ventricular aneurysm.


          Left bundle branch block and pacing interferes with the electrocardiographic diagnosis of acute myocadial infarction by making the ST segment uninterpretable. The GUSTO investigators Sgarbossa et al. developed a set of criteria for identifying acute myocardial infarction in the presence of left bundle branch block and paced rhythm. They include concordant ST segment elevation > 1 mm (0.1 mV), discordant ST segment elevation > 5 mm (0.5 mV), and concordant ST segment depression in the left precordial leads. The presence of reciprocal changes on the 12 lead ECG may help distinguish true acute myocardial infarction from the mimics of acute myocardial infarction. The contour of the ST segment may also be helpful, with a straight or upwardly convex (non-concave) ST segment favoring the diagnosis of acute myocardial infarction.


          The constellation of leads with ST segment elevation enables the clinician to identify what area of the heart is injured, which in turn helps predict the so-called culprit artery.


          
            
              	Wall Affected

              	Leads Showing ST Segment Elevation

              	Leads Showing Reciprocal ST Segment Depression

              	Suspected Culprit Artery
            


            
              	Septal

              	V1, V2

              	None

              	Left Anterior Descending (LAD)
            


            
              	Anterior

              	V3, V4

              	None

              	Left Anterior Descending (LAD)
            


            
              	Anteroseptal

              	V1, V2, V3, V4

              	None

              	Left Anterior Descending (LAD)
            


            
              	Anterolateral

              	V3, V4, V5, V6, I, aVL

              	II, III, aVF

              	Left Anterior Descending (LAD), Circumflex (LCX), or Obtuse Marginal
            


            
              	Extensive anterior (Sometimes called Anteroseptal with Lateral extension)

              	V1,V2,V3, V4, V5, V6, I, aVL

              	II, III, aVF

              	Left main coronary artery (LCA)
            


            
              	Inferior

              	II, III, aVF

              	I, aVL

              	Right Coronary Artery (RCA) or Circumflex (LCX)
            


            
              	Lateral

              	I, aVL, V5, V6

              	II, III, aVF

              	Circumflex (LCX) or Obtuse Marginal
            


            
              	Posterior (Usually associated with Inferior or Lateral but can be isolated)

              	V7, V8, V9

              	V1,V2,V3, V4

              	Posterior Descending (PDA) (branch of the RCA or Circumflex (LCX))
            


            
              	Right ventricular (Usually associated with Inferior)

              	II, III, aVF, V1, V4R

              	I, aVL

              	Right Coronary Artery (RCA)
            

          


          As the myocardial infarction evolves, there may be loss of R wave height and development of pathological Q waves (defined as Q waves deeper than 1 mm and wider than 1 mm.) T wave inversion may persist for months or even permanently following acute myocardial infarction. Typically, however, the T wave recovers, leaving a pathological Q wave as the only remaining evidence that an acute myocardial infarction has occurred.


          


          Cardiac markers


          Cardiac markers or cardiac enzymes are proteins from cardiac tissue found in the blood. These proteins are released into the bloodstream when damage to the heart occurs, as in the case of a myocardial infarction. Until the 1980s, the enzymes SGOT and LDH were used to assess cardiac injury. Then it was found that disproportional elevation of the MB subtype of the enzyme creatine kinase (CK) was very specific for myocardial injury. Current guidelines are generally in favour of troponin sub-units I or T, which are very specific for the heart muscle and are thought to rise before permanent injury develops. Elevated troponins in the setting of chest pain may accurately predict a high likelihood of a myocardial infarction in the near future. New markers such as glycogen phosphorylase isoenzyme BB are under investigation.


          The diagnosis of myocardial infarction requires two out of three components (history, ECG, and enzymes). When damage to the heart occurs, levels of cardiac markers rise over time, which is why blood tests for them are taken over a 24 hour period. Because these enzyme levels are not elevated immediately following a heart attack, patients presenting with chest pain are generally treated with the assumption that a myocardial infarction has occurred and then evaluated for a more precise diagnosis.


          


          Angiography


          
            [image: Angiogram of the coronary arteries.]

            
              Angiogram of the coronary arteries.
            

          


          In difficult cases or in situations where intervention to restore blood flow is appropriate, coronary angiography can be performed. A catheter is inserted into an artery (usually the femoral artery) and pushed to the vessels supplying the heart. A radio-opaque dye is administered through the catheter and a sequence of x-rays (fluoroscopy) is performed. Obstructed or narrowed arteries can be identified, and angioplasty applied as a therapeutic measure (see below). Angioplasty requires extensive skill, especially in emergency settings. It is performed by a physician trained in interventional cardiology.


          


          Histopathology
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              Microscopy image (magn. ca 100x, H&E stain) from autopsy specimen of myocardial infarct (7 days post-infarction).
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              Microscopy image of myocardial infarction scar in the heart of a rat
            

          


          Histopathological examination of the heart may reveal infarction at autopsy. Under the microscope, myocardial infarction presents as a circumscribed area of ischemic, coagulative necrosis (cell death). On gross examination, the infarct is not identifiable within the first 12 hours.


          Although earlier changes can be discerned using electron microscopy, one of the earliest changes under a normal microscope are so-called wavy fibers. Subsequently, the myocyte cytoplasm becomes more eosinophilic (pink) and the cells lose their transversal striations, with typical changes and eventually loss of the cell nucleus. The interstitium at the margin of the infarcted area is initially infiltrated with neutrophils, then with lymphocytes and macrophages, who phagocytose ("eat") the myocyte debris. The necrotic area is surrounded and progressively invaded by granulation tissue, which will replace the infarct with a fibrous ( collagenous) scar (which are typical steps in wound healing). The interstitial space (the space between cells outside of blood vessels) may be infiltrated with red blood cells.


          These features can be recognized in cases where the perfusion was not restored; reperfused infarcts can have other hallmarks, such as contraction band necrosis.


          


          First aid


          As myocardial infarction is a common medical emergency, the signs are often part of first aid courses. The emergency action principles also apply in the case of myocardial infarction.


          Automatic external defibrillation (AED)


          Since the publication of data showing that the availability of automated external defibrillators (AEDs) in public places may significantly increase chances of survival, many of these have been installed in public buildings, public transport facilities, and in non-ambulance emergency vehicles (e.g. police cars and fire engines). AEDs analyze the heart's rhythm and determine whether the rhythm is amenable to defibrillation ("shockable"), as in ventricular tachycardia and ventricular fibrillation.


          


          Emergency services


          Emergency Medical Services (EMS) Systems vary considerably in their ability to evaluate and treat patients with suspected acute myocardial infarction. Some provide as little as first aid and early defibrillation. Others employ highly trained paramedics with sophisticated technology and advanced protocols. Early access to EMS is promoted by a 9-1-1 system currently available to 90% of the population in the United States. Most are capable of providing oxygen, IV access, sublingual nitroglycerine, morphine, and aspirin. Some are capable of providing thrombolytic therapy in the prehospital setting.


          With primary PCI emerging as the preferred therapy for ST segment elevation myocardial infarction, EMS can play a key role in reducing door to balloon intervals (the time from presentation to a hospital ER to the restoration of coronary artery blood flow) by performing a 12 lead ECG in the field and using this information to triage the patient to the most appropriate medical facility. In addition, the 12 lead ECG can be transmitted to the receiving hospital, which enables time saving decisions to be made prior to the patient's arrival. This may include a "cardiac alert" or "STEMI alert" that calls in off duty personnel in areas where the cardiac cath lab is not staffed 24 hours a day. Even in the absence of a formal alerting program, prehospital 12 lead ECGs are independently associated with reduced door to treatment intervals in the emergency department.


          


          Wilderness first aid


          In wilderness first aid, a possible heart attack justifies evacuation by the fastest available means, including MEDEVAC, even in the earliest or precursor stages. The patient will rapidly be incapable of further exertion and have to be carried out.


          


          Air travel


          Certified personnel traveling by commercial aircraft may be able to assist an MI patient by using the on-board first aid kit, which may contain some cardiac drugs (such as glyceryl trinitrate spray, aspirin, or opioid painkillers), an AED, and oxygen. Pilots may divert the flight to land at a nearby airport. Cardiac monitors are being introduced by some airlines, and they can be used by both on-board and ground-based physicians.


          


          Treatment


          A heart attack is a medical emergency which demands both immediate attention and activation of the emergency medical services. The ultimate goal of the management in the acute phase of the disease is to salvage as much myocardium as possible and prevent further complications. As time passes, the risk of damage to the heart muscle increases; hence the phrase that in myocardial infarction, "time is muscle," and time wasted is muscle lost.


          The treatments itself may have complications. If attempts to restore the blood flow are initiated after a critical period of only a few hours, the result is reperfusion injury instead of amelioration. Other treatment modalities may also cause complications; the use of antithrombotics for example carries an increased risk of bleeding.


          


          First line


          Oxygen, aspirin, glyceryl trinitrate (nitroglycerin) and analgesia (usually morphine, although experts often argue this point), hence the popular mnemonic MONA, morphine, oxygen, nitro, aspirin) are administered as soon as possible. In many areas, first responders can be trained to administer these prior to arrival at the hospital. Morphine is classically the preferred pain relief drug due to its ability to dilate blood vessels, which aids in blood flow to the heart as well as its pain relief properties. However, morphine can also cause hypotension (usually in the setting of hypovolemia), and should be avoided in the case of right ventricular infarction. Moreover, the CRUSADE trial also demonstrated an increase in mortality with administering morphine in the setting of NSTEMI.


          Of the first line agents, only aspirin has been proven to decrease mortality.


          Once the diagnosis of myocardial infarction is confirmed, other pharmacologic agents are often given. These include beta blockers, anticoagulation (typically with heparin), and possibly additional antiplatelet agents such as clopidogrel. These agents are typically not started until the patient is evaluated by an emergency room physician or under the direction of a cardiologist. These agents can be used regardless of the reperfusion strategy that is to be employed. While these agents can decrease mortality in the setting of an acute myocardial infarction, they can lead to complications and potentially death if used in the wrong setting.


          


          Reperfusion


          The concept of reperfusion has become so central to the modern treatment of acute myocardial infarction, that we are said to be in the reperfusion era. Patients who present with suspected acute myocardial infarction and ST segment elevation (STEMI) or new bundle branch block on the 12 lead ECG are presumed to have an occlusive thrombosis in an epicardial coronary artery. They are therefore candidates for immediate reperfusion, either with thrombolytic therapy, percutaneous coronary intervention (PCI) or when these therapies are unsuccessful, bypass surgery.


          Individuals without ST segment elevation are presumed to be experiencing either unstable angina (UA) or non-ST segment elevation myocardial infarction (NSTEMI). They receive many of the same initial therapies and are often stabilized with antiplatelet drugs and anticoagulated. If their condition remains ( hemodynamically) stable, they can be offered either late coronary angiography with subsequent restoration of blood flow (revascularization), or non-invasive stress testing to determine if there is significant ischemia that would benefit from revascularization. If hemodynamic instability develops in individuals with NSTEMIs, they may undergo urgent coronary angiography and subsequent revascularization. The use of thrombolytic agents is contraindicated in this patient subset, however.


          The basis for this distinction in treatment regimens is that ST segment elevations on an ECG are typically due to complete occlusion of a coronary artery. On the other hand, in NSTEMIs there is typically a sudden narrowing of a coronary artery with preserved (but diminished) flow to the distal myocardium. Anticoagulation and antiplatelet agents are given to prevent the narrowed artery from occluding.


          At least 10% of patients with STEMI don't develop myocardial necrosis (as evidenced by a rise in cardiac markers) and subsequent Q waves on EKG after reperfusion therapy. Such a successful restoration of flow to the infarct-related artery during an acute myocardial infarction is known as "aborting" the myocardial infarction. If treated within the hour, about 25% of STEMIs can be aborted.


          


          Thrombolytic therapy


          Thrombolytic therapy is indicated for the treatment of STEMI if the drug can be administered within 12 hours of the onset of symptoms, the patient is eligible based on exclusion criteria, and primary PCI is not immediately available. The effectiveness of thrombolytic therapy is highest in the first 2 hours. After 12 hours, the risk associated with thrombolytic therapy outweighs any benefit. Because irreversible injury occurs within 24 hours of the infarction, there is a limited window of time available for reperfusion to work.


          Thrombolytic drugs are contraindicated for the treatment of unstable angina and NSTEMI and for the treatment of individuals with evidence of cardiogenic shock.


          Although no perfect thrombolytic agent exists, an ideal thrombolytic drug would lead to rapid reperfusion, have a high sustained patency rate, be specific for recent thrombi, be easily and rapidly administered, create a low risk for intra-cerebral and systemic bleeding, have no antigenicity, adverse hemodynamic effects, or clinically significant drug interactions, and be cost effective. Currently available thrombolytic agents include streptokinase, urokinase, and alteplase (recombinant tissue plasminogen activator, rtPA). More recently, thrombolytic agents similar in structure to rtPA such as reteplase and tenecteplase have been used. These newer agents boast efficacy at least as good as rtPA with significantly easier administration. The thrombolytic agent used in a particular individual is based on institution preference and the age of the patient.


          Depending on the thrombolytic agent being used, adjuvant anticoagulation with heparin or low molecular weight heparin may be of benefit. With TPa and related agents (reteplase and tenecteplase), heparin is needed to maintain coronary artery patency. Because of the anticoagulant effect of fibrinogen depletion with streptokinase and urokinase treatment, it is less necessary there.


          Intracranial bleeding (ICB) and subsequent cerebrovascular accident (CVA) is a serious side effect of thrombolytic use. The risk of ICB is dependent on a number of factors, including a previous episode of intracranial bleed, age of the individual, and the thrombolytic regimen that is being used. In general, the risk of ICB due to thrombolytic use for the treatment of an acute myocardial infarction is between 0.5 and 1 percent.


          Thrombolytic therapy to abort a myocardial infarction is not always effective. The degree of effectiveness of a thrombolytic agent is dependent on the time since the myocardial infarction began, with the best results occurring if the thrombolytic agent is used within two hours of the onset of symptoms. If the individual presents more than 12 hours after symptoms commenced, the risk of intracranial bleed are considered higher than the benefits of the thrombolytic agent. Failure rates of thrombolytics can be as high as 20% or higher. In cases of failure of the thrombolytic agent to open the infarct-related coronary artery, the patient is then either treated conservatively with anticoagulants and allowed to "complete the infarction" or percutaneous coronary intervention (PCI, see below) is then performed. Percutaneous coronary intervention in this setting is known as "rescue PCI" or "salvage PCI". Complications, particularly bleeding, are significantly higher with rescue PCI than with primary PCI due to the action of the thrombolytic agent.


          


          Percutaneous coronary intervention
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          The benefit of prompt, expertly performed primary percutaneous coronary intervention over thrombolytic therapy for acute ST elevation myocardial infarction is now well established. When performed rapidly by an experienced team, primary PCI restores flow in the culprit artery in more than 95% of patients. Logistic and economic obstacles seem to hinder a more widespread application of percutaneous coronary intervention (PCI) via cardiac catheterization, although the feasibility of regionalized PCI for STEMI is currently being explored in the United States. The use of percutaneous coronary intervention as a therapy to abort a myocardial infarction is known as primary PCI. The goal of primary PCI is to open the artery as soon as possible, and preferably within 90 minutes of the patient presenting to the emergency room. This time is referred to as the door-to-balloon time. Few hospitals can provide PCI within the 90 minute interval, which prompted the American College of Cardiology (ACC) to launch a national Door to Balloon (D2B) Initiative in November of 2006. Over 800 hospitals have joined the D2B Alliance as of March 16, 2007.


          One particularly successful implementation of a primary PCI protocol is in the Calgary Health Region under the auspices of the Libin Cardiovascular Institute of Alberta. Under this model, EMS teams responding to an emergency electronically transmit the ECG directly to a digital archiving system that allows emergency room physicians and/or cardiologists to immediately confirm the diagnosis. This in-turn allows for redirection of the EMS teams to facilities prepped to conduct time-critical angioplasty, based on the ECG analysis. In an article published in the Canadian Medical Association Journal in June of 2007, the Calgary implementation resulted in a median time to treatment of 62 minutes.


          The current guidelines in the United States restrict primary PCI to hospitals with available emergency bypass surgery as a backup, but this is not the case in other parts of the world.


          Primary PCI involves performing a coronary angiogram to determine the anatomical location of the infarcting vessel, followed by balloon angioplasty (and frequently deployment of an intracoronary stent) of the thrombosed arterial segment. In some settings, an extraction catheter may be used to attempt to aspirate (remove) the thrombus prior to balloon angioplasty. While the use of intracoronary stents do not improve the short term outcomes in primary PCI, the use of stents is widespread because of the decreased rates of procedures to treat restenosis compared to balloon angioplasty.


          Adjuvant therapy during primary PCI include intravenous heparin, aspirin, and clopidogrel. The use of glycoprotein IIb/IIIa inhibitors are often used in the setting of primary PCI to reduce the risk of ischemic complications during the procedure. Due to the number of antiplatelet agents and anticoagulants used during primary PCI, the risk of bleeding associated with the procedure are higher than during an elective PCI.


          


          Coronary artery bypass surgery
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          Despite the guidelines, emergency bypass surgery for the treatment of an acute myocardial infarction (MI) is less common then PCI or medical management. In an analysis of patients in the U.S. National Registry of Myocardial Infarction (NRMI) from January 1995 to May 2004, the percentage of patients with cardiogenic shock treated with primary PCI rose from 27.4% to 54.4%, while the increase in CABG treatment was only from 2.1% to 3.2%.


          Emergency coronary artery bypass graft surgery (CABG) is usually undertaken to simultaneously treat a mechanical complication, such as a ruptured papillary muscle, or a ventricular septal defect, with ensueing cardiogenic shock. In uncomplicated MI, the mortality rate can be high when the surgery is performed immediately following the infarction. If this option is entertained, the patient should be stabilized prior to surgery, with supportive interventions such as the use of an intra-aortic balloon pump. In patients developing cardiogenic shock after a myocardial infarction, both PCI and CABG are satisfactory treatment options, with similar survival rates.


          Coronary artery bypass surgery involves an artery or vein from the patient being implanted to bypass narrowings or occlusions on the coronary arteries. Several arteries and veins can be used, however internal mammary artery grafts have demonstrated significantly better long-term patency rates than great saphenous vein grafts. In patients with two or more coronary arteries affected, bypass surgery is associated with higher long-term survival rates compared to percutaneous interventions. In patients with single vessel disease, surgery is comparably safe and effective, and may be a treatment option in selected cases. Bypass surgery has higher costs initially, but becomes cost-effective in the long term. A surgical bypass graft is more invasive initially but bears less risk of recurrent procedures (but these may be again minimally invasive).


          


          Monitoring for arrhythmias


          Additional objectives are to prevent life-threatening arrhythmias or conduction disturbances. This requires monitoring in a coronary care unit and protocolised administration of antiarrhythmic agents. Antiarrhythmic agents are typically only given to individuals with life-threatening arrhythmias after a myocardial infarction and not to suppress the ventricular ectopy that is often seen after a myocardial infarction.


          


          Rehabilitation


          Cardiac rehabilitation aims to optimize function and quality of life in those afflicted with a heart disease. This can be with the help of a physician, or in the form of a cardiac rehabilitation program.


          Physical exercise is an important part of rehabilitation after a myocardial infarction, with beneficial effects on cholesterol levels, blood pressure, weight, stress and mood. Some patients become afraid of exercising because it might trigger another infarct. Patients are stimulated to exercise, and should only avoid certain exerting activities such as shovelling. Local authorities may place limitations on driving motorised vehicles. Some people are afraid to have sex after a heart attack. Most people can resume sexual activities after 3 to 4 weeks. The amount of activity needs to be dosed to the patient's possibilities.


          


          Secondary prevention


          The risk of a recurrent myocardial infarction decreases with strict blood pressure management and lifestyle changes, chiefly smoking cessation, regular exercise, a sensible diet for patients with heart disease, and limitation of alcohol intake.


          Patients are usually commenced on several long-term medications post-MI, with the aim of preventing secondary cardiovascular events such as further myocardial infarctions, congestive heart failure or cerebrovascular accident (CVA). Unless contraindicated, such medications may include:


          
            	Antiplatelet drug therapy such as aspirin and/or clopidogrel should be continued to reduce the risk of plaque rupture and recurrent myocardial infarction. Aspirin is first-line, owing to its low cost and comparable efficacy, with clopidogrel reserved for patients intolerant of aspirin. The combination of clopidogrel and aspirin may further reduce risk of cardiovascular events, however the risk of hemorrhage is increased.


            	Beta blocker therapy such as metoprolol or carvedilol should be commenced. These have been particularly beneficial in high-risk patients such as those with left ventricular dysfunction and/or continuing cardiac ischaemia. -Blockers decrease mortality and morbidity. They also improve symptoms of cardiac ischemia in NSTEMI.

          


          
            	ACE inhibitor therapy should be commenced 2448 hours post-MI in hemodynamically-stable patients, particularly in patients with a history of MI, diabetes mellitus, hypertension, anterior location of infarct (as assessed by ECG), and/or evidence of left ventricular dysfunction. ACE inhibitors reduce mortality, the development of heart failure, and decrease ventricular remodelling post-MI.

          


          
            	Statin therapy has been shown to reduce mortality and morbidity post-MI. The effects of statins may be more than their LDL lowering effects. The general consensus is that statins have plaque stabilization and multiple other ("pleiotropic") effects that may prevent myocardial infarction in addition to their effects on blood lipids.

          


          
            	The aldosterone antagonist agent eplerenone has been shown to further reduce risk of cardiovascular death post-MI in patients with heart failure and left ventricular dysfunction, when used in conjunction with standard therapies above.

          


          
            	Omega-3 fatty acids, commonly found in fish, have been shown to reduce mortality post-MI. While the mechanism by which these fatty acids decrease mortality is unknown, it has been postulated that the survival benefit is due to electrical stabilization and the prevention of ventricular fibrillation. However, further studies in a high-risk subset have not shown a clear-cut decrease in potentially fatal arrhythmias due to omega-3 fatty acids.

          


          


          New therapies under investigation


          Patients who receive stem cell treatment by coronary artery injections of stem cells derived from their own bone marrow after a myocardial infarction (MI) show improvements in left ventricular ejection fraction and end-diastolic volume not seen with placebo. The larger the initial infarct size, the greater the effect of the infusion. Clinical trials of progenitor cell infusion as a treatment approach to ST elevation MI are proceeding.


          There are currently 3 biomaterial and tissue engineering approaches for the treatment of MI, but these are in an even earlier stage of medical research, so many questions and issues need to be addressed before they can be applied to patients. The first involves polymeric left ventricular restraints in the prevention of heart failure. The second utilizes in vitro engineered cardiac tissue, which is subsequently implanted in vivo. The final approach entails injecting cells and/or a scaffold into the myocardium to create in situ engineered cardiac tissue.


          


          Complications


          Complications may occur immediately following the heart attack (in the acute phase), or may need time to develop (a chronic problem). After an infarction, an obvious complication is a second infarction, which may occur in the domain of another atherosclerotic coronary artery, or in the same zone if there are any live cells left in the infarct.


          


          Congestive heart failure


          A myocardial infarction may compromise the function of the heart as a pump for the circulation, a state called heart failure. There are different types of heart failure; left- or right-sided (or bilateral) heart failure may occur depending on the affected part of the heart, and it is a low-output type of failure. If one of the heart valves is affected, this may cause dysfunction, such as mitral regurgitation in the case of left-sided coronary occlusion that disrupts the blood supply of the papillary muscles. The incidence of heart failure is particularly high in patients with diabetes and requires special management strategies.


          


          Myocardial rupture


          Myocardial rupture is most common three to five days after myocardial infarction, commonly of small degree, but may occur one day to three weeks later. In the modern era of early revascularization and intensive pharmacotherapy as treatment for MI, the incidence of myocardial rupture is about 1% of all MIs. This may occur in the free walls of the ventricles, the septum between them, the papillary muscles, or less commonly the atria. Rupture occurs because of increased pressure against the weakened walls of the heart chambers due to heart muscle that cannot pump blood out effectively. The weakness may also lead to ventricular aneurysm, a localized dilation or ballooning of the heart chamber.


          Risk factors for myocardial rupture include completion of infarction (no revascularization performed), female sex, advanced age, and a lack of a previous history of myocardial infarction. In addition, the risk of rupture is higher in individuals who are revascularized with a thrombolytic agent than with PCI. The shear stress between the infarcted segment and the surrounding normal myocardium (which may be hypercontractile in the post-infarction period) makes it a nidus for rupture.


          Rupture is usually a catastrophic event that may result a life-threatening process known as cardiac tamponade, in which blood accumulates within the pericardium or heart sac, and compresses the heart to the point where it cannot pump effectively. Rupture of the intraventricular septum (the muscle separating the left and right ventricles) causes a ventricular septal defect with shunting of blood through the defect from the left side of the heart to the right side of the heart, which can lead to right ventricular failure as well as pulmonary overcirculation. Rupture of the papillary muscle may also lead to acute mitral regurgitation and subsequent pulmonary edema and possibly even cardiogenic shock.


          


          Life-threatening arrhythmia
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              A 12 lead electrocardiogram showing ventricular tachycardia.
            

          


          Since the electrical characteristics of the infarcted tissue change (see pathophysiology section), arrhythmias are a frequent complication. The re-entry phenomenon may cause rapid heart rates ( ventricular tachycardia and even ventricular fibrillation), and ischemia in the electrical conduction system of the heart may cause a complete heart block (when the impulse from the sinoatrial node, the normal cardiac pacemaker, does not reach the heart chambers).


          


          Pericarditis


          As a reaction to the damage of the heart muscle, inflammatory cells are attracted. The inflammation may reach out and affect the heart sac. This is called pericarditis. In Dressler's syndrome, this occurs several weeks after the initial event.


          


          Cardiogenic shock


          A complication that may occur in the acute setting soon after a myocardial infarction or in the weeks following it is cardiogenic shock. Cardiogenic shock is defined as a hemodynamic state in which the heart cannot produce enough of a cardiac output to supply an adequate amount of oxygenated blood to the tissues of the body.


          While the data on performing interventions on individuals with cardiogenic shock is sparse, trial data suggests a long-term mortality benefit in undergoing revascularization if the individual is less than 75 years old and if the onset of the acute myocardial infarction is less than 36 hours and the onset of cardiogenic shock is less than 18 hours. If the patient with cardiogenic shock is not going to be revascularized, aggressive hemodynamic support is warranted, with insertion of an intra-aortic balloon pump if not contraindicated. If diagnostic coronary angiography does not reveal a culprit blockage that is the cause of the cardiogenic shock, the prognosis is poor.


          


          Prognosis


          The prognosis for patients with myocardial infarction varies greatly, depending on the patient, the condition itself and the given treatment. Using simple variables which are immediately available in the emergency room, patients with a higher risk of adverse outcome can be identified. For example, one study found that 0.4% of patients with a low risk profile had died after 90 days, whereas the mortality rate in high risk patients was 21.1%.


          Although studies differ in the identified variables, some of the more reproduced risk stratifiers include age, hemodynamic parameters (such as heart failure, cardiac arrest on admission, systolic blood pressure, or Killip class of two or greater), ST-segment deviation, diabetes, serum creatinine concentration, peripheral vascular disease and elevation of cardiac markers.


          Assessment of left ventricular ejection fraction may increase the predictive power of some risk stratification models. The prognostic importance of Q-waves is debated. Prognosis is significantly worsened if a mechanical complication ( papillary muscle rupture, myocardial free wall rupture, and so on) were to occur.


          There is evidence that case fatality of myocardial infarction has been improving over the years in all ethnicities.


          


          Legal implications


          At common law, a myocardial infarction is generally a disease, but may sometimes be an injury. This has implications for no-fault insurance schemes such as workers' compensation. A heart attack is generally not covered; however, it may be a work-related injury if it results, for example, from unusual emotional stress or unusual exertion. Additionally, in some jurisdictions, heart attacks suffered by persons in particular occupations such as police officers may be classified as line-of-duty injuries by statute or policy. In some countries or states, a person who has suffered from a myocardial infarction may be prevented from participating in activity that puts other people's lives at risk, for example driving a car, taxi or airplane.
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        Mysticism


        
          

          Mysticism (from the Greek ό, an initiate of a mystery religion, ή meaning " initiation") is the pursuit of achieving communion, identity with, or conscious awareness of ultimate reality, the Other, divinity, spiritual truth, or God through direct experience, intuition, or insight.


          In many cases, the purpose of mysticism and mystical disciplines such as meditation, is to reach a state of return or re-integration with the Godhead. A common theme in mysticism is that the mystic and all of reality or God are a unity, termed Unio Mystica "mystical union". The purpose of mystical practices is to achieve that oneness in experience, to achieve a larger identity and re-identify with the all that is. Terms for this fundamental experience occur with various connotations in most or all religious traditions,


          
            	Theosis (Christianity)


            	Henosis ( Neoplatonism)


            	Irfan (Islam)


            	Nirvana, Satori, Samadhi (Buddhism)


            	Samadhi, Moksha (Hinduism)


            	Moksha ( Jainism)

          


          Enlightenment or Illumination are generic English terms for the phenomenon, translating Latin illuminatio applied to Christian prayer in the 15th century De Imitatione, but equally to the four stages of enlightenment in Buddhism etc.


          Mystic traditions often form a sub-current within larger religious traditions such as Kabbalah within Judaism, Sufism within Islam, Vedanta within Hinduism, Christian mysticism within Christianity.


          


          Terminology


          The term "mysticism" is often used to refer to beliefs which go beyond the purely exoteric practices of mainstream religions, while still being related to or based in a mainstream religious doctrine. For example, Kabbalah is a significant mystical movement within Judaism, and Sufism is a significant mystical movement within Islam. Gnosticism refers to various mystical sects of classical / late antiquity that were influenced by Platonism, Judaism and Christianity. Some have argued that Christianity itself was a mystical sect that arose out of Judaism. Non-traditional knowledge and ritual are considered as Esotericism, for example Buddhism's Vajrayana. Vedanta, the Naths (North India), the Natha (South India), Siddhar, Nagas are considered the several mystical branches of Hinduism. Hinduism, being an ancient religion and a rather broad 'all-paths' embracing philosophy, has many mystical branches.


          Mystical doctrines may reference religious texts that are non-canonical, as well as more mainstream canon (Christian example of the former, Dark Night of the Soul, and the latter Book of Revelation), and generally require a more committed intellectual, psychological and physical approach from spiritual devotees. Most mystical teachers typically have some history or connection with a mainstream religious branch  controversial or otherwise, but gather followers through reinterpreting sacred texts or developing new spiritual approaches from their own unique experience.


          


          Practice


          Mystics hold that there is a deeper, more fundamental state of existence hidden beneath the appearances of daytoday living (which may become, to the mystic, superficial or epiphenomenal). For the authentic mystic, unity is both the internal and external focus as one seeks the truth about oneself, one's relationship to others and reality (both the world at large and the unseen realm). The mystic's motivation for such an arduous endeavor appears to be unique to the individual and culture, and sometimes a new religion, order or sect may be the legacy. Generally approached through the purification processes of prayer, meditation, contemplation (communion with Reality), ingestion of entheogens (to raise consciousness and loosen the ego), and a wide variety of other means, the mystic seeks to transcend any constraint to his direct experience of the divine.


          The processes/experiences undertaken to achieve unity are described variously as the path, theosis, faqr (Sufism), Makhafah/Mahabbah/Ma'rifah (fear/love/knowledge, Sufism/Egypt), fana (Sufism/Arab and Persian), enlightenment, the way, transcendence, the Fourth Way ( G. I. Gurdjieff), salvation through the Christ self, satori ( Zen Buddhism), dhyana or bhakti (Hinduism), wu-wei (Taoism), etc. Every culture develops traditions and myths pointing the way to the transcendent heroic Self; the process may be embodied in visual symbolism (Hindu "Shiva"/Christian " Stations of the Cross") or detailed psychologically in powerful stories such as Theseus and Odysseus, etc.


          The divine realm has been expressed in any of various ways across cultures  as God/Allah/ Brahma/Creator, baqa' (Sufism), the perfect goodness, ultimate reality, hal (Persian sufism), a universal presence, force or divine principle. The ultimate unification with the divine may be experienced by the mystic as psychological emancipation, samadhi, being born again, wahdat al-wujud(Sufism) or unity consciousness, but in practical terms it can be described as a surrendered egoless state in which the external world synchronizes with the mystic's true nature and purpose. The term, heaven/nirvana, while generally considered an after-death experience in Islam, Judaism, Christianity, Hinduism and Buddhism is seen by the mystic as a non-physical realm or "field" with physical effects in the eternal "now." Severe cultural alienation often accompanies this effort as the mystic turns away from the world (fasting/emptying) seeking reunion with the Creator or Godhead within.


          Mysticism is usually understood in a religious context, but as William James and Ken Wilber point out, transcendent experiences may happen to anyone, regardless of religious training or inclinations. Such experiences can occur unbidden and without preparation at any time, and might not be understood as religious experiences at all. A momentary unity may be experienced by the artist or athlete as a perceived interconnection with existence or a loss of self accompanied by feelings of euphoria, by the scientist as a spontaneous ecstatic inspiration, by an ordinary individual as a shift in physical reality after experiencing a temporary unconflicted state of mind, by a prophet as an open channel of knowledge or even dismissed as psychological disturbances in modern times. But, the authentic mystic's ultimate goal is a sustained stable state of full consciousness, wholeness/holiness through self-knowledge. First, the observer role ( Seer, Watcher) must be stabilized before he/she can return to being, merge with the preexistent field  the Divine, allowing him to fulfill his purpose or realize his passion. With that in mind, the word mysticism, is best used to point to conscious and systematic attempts to gain transcendent insights/experiences through studies and practice. Possible techniques include meditation, contemplation (of causality), prayer, asceticism (fasting from the world), devotions, Dhikr, Sama, the chanting of mantras or holy names, communion with entheogens, and intellectual investigation. Mystics typically go beyond specific religious perspectives or dogmas in their teachings, espousing an inclusive and universal perspective that rises above traditional sectarian differences because they comprehend the shared basis of other religious traditions beneath the superficial. (see interdenominationalism, interfaith, and perennial philosophy).


          James points out that a mystical experience displays the world through a different lens than ordinary experience. The experience, in his words, is " ineffable" and " noetic"; placed beyond the descriptive abilities of language. While there is debate over what this implies, and whether the experience actually transcends the phenomenal or material world of ordinary perception, or rather transcends the capacities of ordinary perception to bring the phenomenal and material world into full view, it should be remembered that a complete absence of terminology  related to modern psychology, biology and physics  existed during the evolution of mankind's sacred texts and earliest attempts to communicate the unity experience. Ancient religious and mystical language may become more accessible with modern terminology and understanding in future translations and interpretations. However, mystics generally focus on the experience itself, and rarely concern themselves with ontological discussions assuming that the initiate understands, or will grasp the semantics as they progress. One example of the opposite can be found in Meister Eckhart, the 14th century Christian mystic, who was brought before the Inquisition for heresy because his interpretation of Christ's teachings as psychological metaphors linking mind with the Real were considered dangerous to laymen.


          


          The mystical perspective


          


          Process


          Author and mystic, Evelyn Underhill outlines the universal mystic way, the actual process by which the mystic arrives at union with the absolute. She identifies five stages of this process. First is the awakening, the stage in which one begins to have some consciousness of absolute or divine reality. The second stage is one of purgation which is characterized by an awareness of one's own imperfections and finiteness. The response in this stage is one of self-discipline and mortification. The third stage, illumination, is one reached by artists and visionaries as well as being the final stage of some mystics. It is marked by a consciousness of a transcendent order and a vision of a new heaven and a new earth. The great mystics go beyond the stage of illumination to a fourth stage which Underhill, borrowing the language of St. John of the Cross, calls the dark night of the soul. This stage, experienced by the few, is one of final and complete purification and is marked by confusion, helplessness, stagnation of the will, and a sense of the withdrawal of God's presence. It is the period of final "unselfing" and the surrender to the hidden purposes of the divine will. The final and last stage is one of union with the object of love, the one Reality, God. Here the self has been permanently established on a transcendental level and liberated for a new purpose. Filled up with the Divine Will, it immerses itself in the temporal order, the world of appearances in order to incarnate the eternal in time, to become the mediator between humanity and eternity.


          


          Ambiguities of meaning


          The mystic interprets the world through a different lens than is present in ordinary experience, which can prove to be a significant obstacle to those who research mystical teachings and paths. Much like poetry, the words of mystics are often idiosyncratic and esoteric, can seem confusing and opaque, simultaneously over-simplified and full of subtle meanings hidden from the unenlightened. To the mystic, however, they are pragmatic statements, without subtext or weight; simple obvious truths of experience. One of the more famous lines from the Tao Te Ching, for instance, reads:


          
            	My words are very easy to know, and very easy to practice;


            	but there is no one in the world who is able to know and able to practice them. (Legge, 70)

          


          References to "the world" are common in mystical and religious traditions including admonitions to be separate and the call to detachment which is analogous to emptiness. One key to enigmatic expressions lies in the perspective that "the world" of appearances reflects only learned beliefs - based on the limitations of time, culture and relationships - and that unquestioned faith in those misperceptions limits one's return to the divine state. The cloaking of such insights to the uninitiated is an age-old tradition; the malleableness of reality was thought to pose a significant danger to those harboring impurities.


          Readers frequently encounter seemingly open-ended statements among studies of mysticism throughout its history. In his work, Kabbalah, Gershom Scholem, a prominent 20th century scholar of that field, stated: The Kabbalah is not a single system with basic principles which can be explained in a simple and straightforward fashion, but consists rather of a multiplicity of different approaches, widely separated from one another and sometimes completely contradictory


          


          Strategies


          
            	aphorisms, poetry, and etc.


            	
              semi-artistic efforts to crystalize some particular description or aspect of the mystical experience in words

              
                	God is Love (Christian and Sufi in particular), Atman is Brahman (Advaitan), Zen haiku, Rumi's love poems (Sufism). Over time many of these have become trite slogans, losing their core meaning as depictions of practical experience, i.e. "God is Love" - describing the power of creation inherent in pure desire/unconflicted singlemindedness of will.

              

            

          


          
            	koans, riddles, and metaphysical contradictions


            	
              irresolvable tasks or lines of thought designed to direct one away from intellectualism and effort towards direct experience.

              
                	The classic "What is the sound of one hand clapping?" (Zen) or " How many angels can stand on the head of a pin?" (Christian). Sometimes these are dismissed as mere incomprehensible silliness (see humor, below); sometimes they are taken (erroneously) as serious questions whose answers would have mystical significance. In either case, the intention is lost; the point being that excessive effort in contemplating the impossible leads the initiate to give up the ego pursuit of doing/getting as opposed to the unity experience of being/having.


                	The evocative Taoist phrase - To yield is to be preserved whole, to be bent is to become straight, to be empty is to be full, to have little is to possess - is another example of a metaphysical contradiction describing the path of emptying of the learned self.

              

            

          


          
            	humor and humorous stories


            	
              teachings which simultaneously draw one away from serious discussion and highlight metaphysical points

              
                	Primary examples are the Nasrudin tales, many of which focus on the unreliability of perception, e.g. someone shouts at Nasrudin sitting on a river bank, "How do I get across?" "You are across." he replies; Bektashi jokes (Islam) which serve as a means of opposing the pressures put on society by Orthodox Islam, and the Trickster or Animal Spirit stories passed down in Native American, Australian Aboriginal, and African Tribal folklore. Even the familiar " Br'er Rabbit and the Tar Baby", for example, is fairly acute psychology wrapped in a children's tale. Humor of this sort is often corrupted into mere jokes: some Nasrudin tales have a clear metaphysics built in, while others have devolved into little more than depictions of a crazy, dimwitted old man.

              

            

          


          
            	parables and metaphor


            	
              stories designed to teach a particular but unconventional metaphysical view of reality indirectly, by using analogy

              
                	One familiar example - the Garden of Eden story of Adam and Eve being cast out in shame - has lost its metaphorical meaning over time; the psychological/metaphysical consequences of shame when the innocent creative ego (feminine aspect) is tempted to reach for power and subsequently enters the belief in duality (eating of the tree of good and evil) because reason (masculine aspect of mind) has yet to waken. In the story, return to the Garden and Tree of Eternal Aliveness (divine reality) is only possible through purification of mind (the gate is protected by the lone innocent cherubim/Self wielding a flaming sword.) Compare this to the symbols of fire, masculine/feminine unity, time, fearlessness, and ego transcendence found in images of "Shiva the Destroyer" (Hindu) where the transformational process is described by visual metaphors. Christ is well-known for his use of parables, consistently using them to teach compassion and inclusion, while many contain hidden metaphorical content for "those who have ears to hear." In one of the most enigmatic stories from the Gospel of Thomas, he describes the Kingdom of Heaven as like an old woman returning home after a long journey, carrying all she values - a bag full of grain - on her back. A tear allows the grain to escape during the journey and she arrives home to discover it empty. Very Buddhist in tone, each word of the story has significance in describing the return path to the divine through a gradual emptying of earthbound value concepts and subtle internal conflicts. The old woman is a common metaphor related to the mind's creative incapacity when controlled by ego values.

              

            

          


          These categories are, of course, intended only as guidelines; many mystical teachings cover the gamut. For instance, Yunus Emre's famous passage:


          
            	I climbed into the plum tree


            	and ate the grapes I found there.


            	The owner of the garden called to me,


            	"Why are you eating my walnuts?"

          


          is humor, parable, poem, and koan all at once as it describes the human potential for timelessness and moving beyond the vagaries of perception and levels.


          


          Relation to philosophy and sciences


          To an extent, mysticism and the modern sciences appear antithetical. Mysticism is generally considered experiential and holistic, and mystical experiences held to be beyond expression; modern philosophy, psychology, biology and physics being overtly analytical, verbal, and reductionist. However, through much of history mystical and philosophical thought were closely entwined. Plato and Pythagoras, and to a lesser extent Socrates, had clear mystical elements in their teachings; many of the great Christian mystics were also prominent philosophers, and certainly Buddha's Sutras and Shankara's 'Crest Jewel of Discrimination' (fundamental texts in Buddhism and Advaitan Hinduism, respectively) display highly analytical treatments of mystical ideas. Baruch de Spinoza, the 17th c. philosopher, while supporting the new discoveries of science and eschewing traditional Jewish concepts of God and miracles, espoused that Nature/Universe was one holistic reality with the highest virtue - the power inherent in preserving essence (being) or "conatus," and the highest form of knowledge - the intuitive knowing of the Real. These shared understandings occur again and again in the field of philosophy and yet some persist in disparaging the one over the other.


          The pursuit of knowledge in the realm of physics has been accepted for much of history as inseparable from understanding the mind of God - including the 20th c. comment by Albert Einstein that "God does not play dice," referring to the unfathomable discoveries of quantum physics. The rift between mysticism and the modern sciences derives mainly from elements of scientism in the latter: certain branches of the natural sciences, broadly disavow subjective experience as meaningless, misunderstanding the limitations of the ancient languages. That said, several areas of study in biology (work of Mae Wan Ho and Lynn Margulis are two examples) and philosophy address the same issues that concern the mystic, and modern physicists now struggle to understand a multiple dimensional reality that mystics' have attempted to describe for millennia. Physicist David Bohm speaking of consciousness expressing itself as matter and/or energy would be completely understood by the mystic, whatever his cultural/religious heritage.


          Furthermore, Continental philosophy tends to be concerned with issues closely related to mysticism, such as the subjective experience of existence in Existentialism. It should be noted that while existentialism suggests a nothingness rather than a oneness, the mystic's pursuit of emptiness - despite its fear producing angst - for the sake of union with the Divine, points directly toward a potential unity between physics and psychology that does not at present exist. The mystic's attempt to describe cause and effect between one's internal state and the miraculous, hints at a close connection between psychological stability (ego transcendence) and the mysterious realm of causality quantum physicists are now deciphering - dimensional reality shifts that synchronize with states of consciousness and unconflicted choices.


          


          Ontology, epistemology, phenomenology


          While the three philosophical fields - the nature of reality, knowledge and phenomenon - would appear to all relate to aspects of mystical experience, they have not as yet been correlated in a systematic way. Traditional use of the term ontology makes it a synonym of metaphysics. Prior to Immanuel Kant's theoretical separation of "reality" from the "appearance of reality," with human knowledge limited to the latter, the field of ontology/metaphysics concerned itself with the overall structure or nature of reality. Afterword, philosophical and mystical approaches were seemingly separated in a permanent way. 'The general focus on experience in mysticism tends to belie ontological questions; mystical ontology is rarely stated in clear affirmative particulars. Often, it consists of generalized, transcendent identity statements"Atman is Brahman", "God is Love", "There is only One without a Second"  or other phrases suggestive of immanence. Sometimes it is stated in negative terms, from the Hindu tradition for instance, the word Brahman is usually defined as God 'without' characteristics or attributes. Buddhist teachings explicitly discourage ontological beliefs, Taoist philosophy consistently reminds that ontos is knowable but inexpressible, and certain 'psychological' schoolsspiritual schools following after Carl Jung, and philosophical schools derived from Husserlconcern themselves more with the transformation of perceptions within consciousness than the connection between transformed consciousness and the external Real.


          Mysticism is related to epistemology to the extent that both are concerned with the nature, acquisition and limitations of knowledge. However, where epistemology struggles with foundational issueshow do we know that our knowledge is true or our beliefs justifiedmystics often appear more concerned with process as the means to true knowing. However, every mystical path has necessarily as its ontological purpose, the discernment between truth and illusion, and many approaches emphasize the total discarding of beliefs as the prerequisite to knowledge in the phenomenological sense. Foundational questions are generally answered, in mystical thought, by mystical experiences. Their focus, less on finding procedures of reason that will establish clear relations between ontos and episteme, but rather on finding practices that will yield clear perception. The goals therefore are the same, but the mystic's awareness of evolving levels of consciousness encompass another realm altogether. At least one branch of epistemology claims that non-rational procedures (e.g. statements of desire, random selection, or intuitive processes) are in some cases acceptable means of arriving at beliefs, while the mystic's goal is discarding said beliefs as a limit to knowledge. The term "mysticism" is also used in a pejorative sense in epistemology to refer to beliefs that cannot be justified empirically, and thus considered irrational. According to Schopenhauer, mystics arrive at a condition in which there is no knowing subject and known object:


          
            ... we see all religions at their highest point end in mysticism and mysteries, that is to say, in darkness and veiled obscurity. These really indicate merely a blank spot for knowledge, the point where all knowledge necessarily ceases. Hence for thought this can be expressed only by negations, but for sense-perception it is indicated by symbolical signs, in temples by dim light and silence, in Brahmanism even by the required suspension of all thought and perception for the purpose of entering into the deepest communion with one's own self, by mentally uttering the mysterious Om. In the widest sense, mysticism is every guidance to the immediate awareness of that which is not reached by either perception or conception, or generally by any knowledge. The mystic is opposed to the philosopher by the fact that he begins from within, whereas the philosopher begins from without. The mystic starts from his inner, positive, individual experience, in which he finds himself as the eternal and only being, and so on. But nothing of this is communicable except the assertions that we have to accept on his word; consequently he is unable to convince.


             Schopenhauer, The World as Will and Representation, Vol. II, Ch. XLVIII<

          


          The emphasis most accolytes place on the "mysteriousness" of the encounter with the divine and otherworldly transcendent goal of unity, leave most scientists and laymen behind for lack of interest in "mumbo-jumbo" - despite the seemingly causal relationship between self knowledge/accurate perception and the subsequent Real effects as described by not only the mystic, but the pychologist and philosopher as well.


          Phenomenology is perhaps the closest philosophical perspective to mystical thinking, and shares many of the difficulties in comprehension that plague mysticism itself. Husserl's phenomenology, for instance, insists on the same first-person, experiential stance that mystics try to achieve: his notion of phenomenological epoch, or bracketing, precludes assumptions or questions about the extra-mental existence of perceived phenomena. Heidegger goes a step beyond: rather than merely bracketing phenomena to exclude ontological questions, he asserts that only 'beingness' has ontological reality (similar to Baruch de Spinoza's suppositions) and thus only investigation and experiencing of the self can lead to authentic existence. Christian mystics would assert that "the Kingdom of Heaven is within" references the same approach. Phenomenology and most forms of mysticism part ways, however, in their understanding of the experience. Phenomenology (and in particular existentialist phenomenology) is pre-conditioned by angst (existential dread) which arises from the discovery of the essential emptiness of 'the real' and can go no further; mystics, by contrast take the step beyond to "being" and describe the peace or bliss that derives from their final active connection to 'the Real'. Those who adopt a phenomenological approach to mysticism believe that an argument can be made for concurrent lines of thought throughout mysticism, regardless of interaction .


          


          Other perspectives


          The philosopher Ken Wilber who has also studied mysticism and mystical philosophies in some depth comments that:


          
            	"There is nothing spooky or occult about this. We have already seen identity shift from matter to body to mind, each of which involved a decentering or dis-identifying with the lesser dimension... consciousness is simply continuing this process and dis-identifying with the mind itself, which is precisely why it can witness the mind, see the mind, experience the mind. The mind is no longer a subject, it is starting to become an object [in the perception of] the observing self. And so the mystical, contemplative and yogic traditions pick up where the mind leaves off... with the observing self as it begins to transcend the mind."

          


          
            	"The contemplative traditions are based upon a series of experiments in awareness: what if you pursue this Witness to its source? What if you inquire within, pushing deeper and deeper into the source of awareness itself? What do you find? As a repeatable, reproducible experiment in awareness? One of the most famous answers to that question. begins, There is a subtle essence that pervades all reality. It is the reality of all that is, and the foundation of all that is. That essence is all. That essence is the real. And thou, thou art that. In other words, the observing self eventually discloses its own source, which is Spirit itself, Emptiness itself... and the stages of transpersonal growth and development are basically the stages of following this observing self to its ultimate abode."

          


          
            	Q: "How do you know these phenomena actually exist?


            	A: "As the observing self begins to transcend... deeper or higher dimensions of consciousness come into focus. All of the items on that list are objects that can be directly perceived in that worldspace. Those items are as real in [that] worldspace as rocks are in the sensorimotor worldspace and concepts are in the mental worldspace. If cognition awakens or develops to this level, you simply perceive these new objects as simply as you would perceive rocks in the sensory world or images in the mental world. They are simply given to awareness, they simply present themselves, and you don't have to spend a lot of time trying to figure out if they're real or not."


            	"Of course, if you haven't awakened to [this] cognition, then you will see none of this, just as a rock cannot see mental images. And you will probably have unpleasant things to say about people who do see them".

          


          According to author Joseph Chilton Pearce, author of "The Crack in the Cosmic Egg" and "Evolution's End," we have transcendence itself as our biological imperative:


          
            "...Spiritual transcendence and religion have little in common. In fact, if we look closely, we can see that these two have been the fundamental antagonists in our history, splitting our mind into warring camps. Neither our violence nor our transcendence is a moral or ethical matter of religion, but rather an issue of biology. We actually contain a built-in ability to rise above restriction, incapacity, or limitation and, as a result of this ability, possess a vital adaptive spirit that we have not yet fully accessed."

          


          
            "Historically our transcendence has been sidetracked ... by our projection of these transcendent potentials rather than our development of them. We project when we intuitively recognize a possibility or tendency within ourselves but perceive this as a manifestation or capacity of some person, force, or being outside of ourselves. We seem invariably to project onto each other our negative tendencies..., while we project our transcendent potentials onto principalities and powers "out there" on cloud nine or onto equally nebulous scientific laws...we wander in a self-made hall of mirrors, overwhelmed by inaccessible reflections of our own mind."

          


          
            "Culture has been defined by anthropologists as a collection of learned survival strategies passed on to our young through teaching and modeling...as the collected embodiment of our survival ideation, is the mental environment to which we must adapt, the state of mind with which we identify. The nature or character of a culture is colored by the myths and religions that arise within it, and abandoning one myth or religion to embrace another has no effect on culture because it both produces and is produced by these elements...That we are shaped by the culture we create makes it difficult to see that our culture is what must be transcended, which means we must rise above our notions and techniques of survival itself, if we are to survive. Thus the paradox that only as we lose our life do we find it."

          


          
            "A new breed of biologists and neuroscientists have revealed why we behave in so paradoxical a manner that we continually say one thing, feel something else, and act from an impulse different from either of these...A major clue to our conflict is the discovery ...that we have five different neural structures, or brains, within us. These five...represent the whole evolution of life preceding us; reptilian, old mammalian, and human. Nature never abandons a good idea but instead builds new structures upon it...Thus, while we refer to transcendence in rather mystical, ethereal terms, to the intelligence of life, transcendence may be simply the next intelligent move to make."

          


          
            "... Neurocardiology, a new field of medical research, has discovered in our heart a major brain centre that functions in dynamic with the fourfold brain in our head. Outside our conscious awareness, this heart-head dynamic reflects, determines, and affects the very nature of our resulting awareness even as it is, in turn, profoundly affected."

          


          


          Goals sought and reasons for seeking


          Theistic, pantheistic, and panentheistic metaphysical systems most often understand mystical experience as individual communion with a God. One can receive these very subjective experiences as visions, miracles, dreams, revelations, or prophecies, for example.


          Going beyond " natural theology" (theologia naturalis) to direct experience of God is " mystical theology" (theologia mystica) or, as Thomas Aquinas defined it, "experiential knowledge of God" (cognitio dei experimentalis). In Catholicism the mystical experience is not sought for its own sake, and is always informed by revelation (not of necessity visions or supernatural occurrences) and ascetical theology. The effort being analogous to reentering a divine "field" which we misperceive we have been excluded - by sin/shame/remorse. Repentance (awareness of lower-self attachments) and ascetics (giving up the thoughts/behaviors) is the requirement for reestablishing divine communion/unity/grace.


          Enlightenment is becoming aware of the nature of the self through observation. By examination of the interior thought system and emotions with detachment, one becomes aware of its processes without being controlled by them, allowing one greater creative capacity and ease of interaction with others and the environment.


          
            	Hence the saying: If you know the enemy and know yourself, you need not fear the result of a hundred battles. If you know yourself but not the enemy, for every victory gained you will also suffer a defeat. If you know neither the enemy nor yourself, you will succumb in every battle.

          


          
            	
              
                	Sun Tzu, The art of war

              

            

          


          Terms descriptive of a desired "afterlife" include Moksha (liberation or release), Heaven (traditionally understood as a gathering place for goodly spirits, near to God and other holy beings), and Nirvana (literally extinction), but in mystical parlance these reference an experience of reality "different from the present here and now." "Afterlife" is not related to an extension of life after physical death, but sought as a direct experience of the perfect, the divine reality in the present life. The goal is generally established through an "accidental" revelatory or miraculous experience such as a dimensional shift between one structure of reality to another. Once this "potentiality" has been experienced/received/observed, understanding how and why it has occurred becomes the goal of the individual and permanently stabilizing this "direct experience of God" is obsessively pursued. Because terms descriptive of the divine "goal" are defined differently - even by individuals within a given religion - and their usage within mysticism is often no less imprecise, it is extremely difficult for anyone, who has not experienced the simultaneity of the "shift in awareness/reality" to translate mystical language in a useful way.


          


          Types of experience


          The Stanford Encyclopedia of Philosophy describes three common classifications of Religious experience:


          
            	Extrovertive  mystical consciousness of the unity of nature overlaid onto one's sense perception of the world.


            	Introvertive  any experience that includes sense-perceptual, somatosensory, or introspective content. An experience of " nothingness" or "emptiness", in some mystical traditions, are examples of introvertive experiences.


            	Theistic  experiences of God.

          


          


          External or internal divinity


          From the inner light of the Quakers to the Atman of the Hindu, many have found a soul or other essential essence within themselves to be a centre of focus. Even the buddhist who seeks Buddhahood through anatta places a great deal of emphasis on their inner world.


          In contrast some (particularly some gnostics and dualists) see the learned self (as opposed to essence) as wicked and deserving of punishment or extreme neglect through asceticism, with positive values placed only upon the transcendent true self.


          


          Mysticism and the soul


          Abrahamic religions conceive of a soul that lies within each individual, which is of great spiritual significance. However, Judaism, placing more focus on this world than others, has resulted in multiple views ... that man is a partner in God, all the way to the mystical esoteric knowledge of numerology and the Kabbalah.


          Christian mysticism has diverse takes on the relationship between God and the soul with purification and reunion the goal and the soul synonymous with the Christ Self or one's true God-given nature. In Catholicism, saints and other beatific individuals are sometimes said to have received the Holy Spirit  Who grants them miraculous, prophetic, or other transcendent abilities  and this belief is taken up in certain charismatic and evangelical faiths that seek out testaments to divine revelation through spontaneous speaking in tongues, faith healing, the casting out of demons, etc. However, the practice is generally unrelated to a disciplined mystical approach.


          In the Quaker view, the soul is inner light, an inherent presence of God within the individual. Other Christian traditions, such as Catholicism, hold a more distinct division between the individual soul and God, given the traditional belief that the salvation of the soul and union with God will occur only at the resurrection after physical death, but these faiths generally hold that righteousness is possible and necessary during life. Eastern Orthodoxy holds that union with God happens in this life during baptism and continues via the process of theosis. Christian mystics seek this unity state of the soul while in the body, variously, through intense prayer, ascetism (purification), contemplation and meditation, to achieve resurrection of the Christ Self/nature in this life.


          The Jainist view of soul is perceivable non-matter which has the ability to connect to infinite knowledge but cannot receive that knowledge without removal of the blanket of karma, but as self knowledge is gained, the hold of karma is loosened, everything can be seen clearly and nirvana(salvation) is achieved. The pure soul  divine unity  is accomplished when all the power of karma is destroyed.


          Islam shares this conception of a distinct soul, but with less focus on miraculous powers; the Muslim world emphasizes remembrance ( dhikr, zikr): the recalling of one's original and innate connection to Allah's grace. In traditional Islam this connection is maintained by angels, who carry out God's will  returning the soul to one's authentic origin  though only prophets have the ability to see and hear them directly. In Islam the mystical path is incorporated within Sufi and the Self/Soul is embattled (jihad) with the infidel/ego. Sufism holds that God can be experienced directly as a universal love that pervades the universe. Remembrance, for Sufis, explicitly means remembrance of the soul's love/purpose or returning to one's original divine state, and Sufis are particularly noted for the artistic turn their forms of worship often take.


          Eastern philosophies, such as Hinduism, Buddhism, and Taoism are concerned with the individual soul's dissolution of ego ( moksha) into transcendent reality (generally Brahmanor Ishvara). In the mystical aspects of the Vedic tradition Atman (something not entirely different from the western conception of the soul) is believed to be identical with Brahman. Hindu mystical practices aim for God-consciousness and loss of lower self.


          Buddhist teaching holds that all suffering (dukkha) in the world comes from craving, aversion and ignorance ('raga', 'dosa', 'moha'), and that freedom from suffering comes from the extinction ('nirodha') of these poisons which are the source of mental defilements ('klesha'), through the development of insight and equanimity. The doctrine of 'anatta' suggests that the perception of an unchanging and cohesive self (the 'me'), is itself a mere mental construct ('vijnana') to which one may be attached, and is thus also a major source of suffering. While Mahayana and Vajrayana Buddhist schools invoke various deities and venerated beings, the mystical sects of Buddhism are generally not concerned with, and even overtly deny, the existence of a permanent or unchanging self, or of a permanent or unchanging deity. There is no term equivalent to the Christian idea of 'soul' in the Buddhist lexicon however belief in rebirth is assumed throughout the Buddhist world.


          Taoism is largely unconcerned with the soul. Instead, Taoism centers around the tao ('the way' or 'the path'). The human tendency, according to Taoism, is to conceive of dualisms; the Taoist mystical practice is to recapture and conform with that original unity (called te, de, which is translated as virtue).


          Regardless of particular conceptions of the soul, a common thread of mysticism is the experience of a collective peace, joy, compassion or love.


          


          Differences of terms and interpretation


          


          Pantheism, acosmism, dualism, non-dualism, syncretism


          Pantheism means "God is The All" and "All is God". It is the idea that natural law, existence, and/or the universe (the sum total of all that is, was, and shall be) is represented or personified in the theological principle of 'God'.


          In contrast Acosmism denies the reality of the universe, seeing it as ultimately illusory ( maya), with only the infinite unmanifest Absolute as real.


          There are also dualist conceptions, often with an evil (though existent) material world of the ego competing with a transcendent and perfect spiritual plane aligned with the true self/essence. Gnosticism is a term for various mystical initiatory religions, sects and knowledge schools which were most active in the first few centuries of the Christian/ Common Era around the Mediterranean and extending into central Asia. These systems typically recommend the pursuit of special knowledge ( gnosis) as the central goal of life. They also commonly depict creation as a dualistic struggle between competing forces of light and dark, and posit a marked division between the material realm, which is typically depicted as under the governance of malign forces, and the higher spiritual realm from which it is divided. As a result of these traits, dualism, anticosmism and body-hatred are sometimes present within Gnosticism. There is, however, variety, subtlety, and complexity in the traditions involved.


          Mysticism is often found in common with nondual worldviews and many mystics, from whichever religion or tradition they originally came, also describe in many ways a non-dual view of existence. Ramesh Balsekar comments on nonduality and mysticism, that it is in order for phenomenae to occur, that the illusion of personal existence and doer-ship (ego) is present, and explains mysticism and nonduality in fairly accessible (conventional) terms:


          
            	"Consciousness-at-rest is not aware of Itself only the force around it. It becomes aware of Itself only when this sudden feeling, I-am, arises, the impersonal sense of being aware. And that is when Consciousness-at-rest becomes Consciousness-in-movement, Potential energy becomes actual energy. They are not two. Nothing separate comes out of Potential energy becoming the one true being... That moment that science calls the Big Bang, the mystic calls the sudden arising of awareness..."

          


          Related to syncretism, mystics of different traditions report similar experiences of a world/reality outside conventional perception, although this does not infer an abandonment of knowledge understood through normal means. Mystics describe the same unity experience across history, culture and religion - despite the extreme individuality of the experience. If the attempt of religion, philosophy and science to describe reality is comparative to the fable of five blind men attempting to define an elephant by describing its parts, the mystic of every religion and culture sees the elephant despite the individuality of approach and differences in culture and language. Elements of mysticism exist at the core of all religions and in many philosophies, including those where the majority of the followers have no awareness of this. Some mystics perceive a common thread of divine influence in all religions and philosophies. The Vedic tradition is inherently mystic; the Christian apocalyptic Book of Revelation is clearly mystical, as with Ezekiel's or Daniel's visions of Judaism, and Muslims believe that the angel Gabriel revealed the Qur'an in a miraculous manner. Indigenous cultures also have cryptic revelations pointing toward a universal flow of love or unity, usually following a vision quest or similar ritual. Mystical philosophies thus can exhibit a strong tendency towards syncretism.


          


          Mysticism and traditional religions


          Conventional religions by definition, are marked by strong institutional structures. A religion will generally include most or all of the following:


          
            	an established hierarchy


            	a definitive creed


            	a set of approved central texts


            	regular public services


            	an accumulation of rites, rituals, and holy days


            	a clearly stated ethical code or set of moral laws

          


          Adherents of the faith are expected to respect or follow each of these closely. Most mystical paths arise in the context of some particular religion but tend to set aside or move beyond these institutional structures, often believing themselves to be following the 'purest' or 'deepest' representations of that faith. Thus, to the extent that a mystical path has a hierarchy, it is generally limited to teacher/student relationships; to the extent that they use a central text or ethical code, they view them as interpretable guidelines rather than established law. Conventional religious perspectives towards mystics varies between and within faiths. Sometimes (as with the Catholic church and Vedantic Hinduism) mystics are incorporated into the church hierarchy, with criteria set up for validation of mystical experiences and veneration of those who achieve that status. In other cases, mystical paths follow a separate but parallel course. Traditionally, Buddhist monks were closely interwoven into the fabric of village life through most of Asia, but had no authoritative position in the community; almost all the traditional Islamic 'orthodox' scholars, however, were Sufis, including Al-Shafi'i, Imam Nawawi, and Al-Ghazali.


          Some systems of mysticism are found within specific religious traditions and do not relinquish doctrinal principles as a part of mystical experience. In some definite cases, theology remains a distinct source of insight that guides and informs the mystical experience. Christian Science, based on the mystical experience and writings of founder Mary Baker Eddy is one such example. Some faithsincluding most Protestant Christian sectsfind mystical practices disreputable; so called mystic "practices" and beliefs generally restricted to specific sects, such as the Society of Friends or certain Charismatic groups, which have implicitly incorporated them.


          The mystic's disregard of religious institutional structures often lends a quasi-revolutionary aspect to mystical teaching, and this occasionally leads to conflict with established religious and political structures, or the creation of splinter groups or new faiths. The relation of mysticism to ethics and morality is more complex than is usually assumed. Mystical experiences do not guarantee that mystics will be compassionate or moral, nor on the other hand is a mystical state incompatible with being morally concerned with others. Rather, a given mystic's ethics will depend on the factual beliefs and values espoused in that mystic's religious tradition..


          


          New religious movements, perennial philosophy and entheogens


          The late 19th century saw a significant increase of interest in mysticism in the West that combined with increased interest in Occultism and Eastern Philosophy. Theosophy became a major movement in the popularization of these interests. Madame Blavatsky functioned as a central figure of the theosophy movement. This trend later became absorbed in the rise of the New Age movement which included a major surge in the popularity of psychological self-awareness groups such as EST and many others. At the end of the twentieth century books like A Course in Miracles (purported to be a channeled course of study dictated by Jesus) and Conversations with God (in which the author describes his direct communication with God) became popularized.


          The term perennial philosophy, coined by Leibniz and popularized by Aldous Huxley, relates to what some take to be the mystic's primary concern:


          
            [W]ith the one, divine reality substantial to the manifold world of things and lives and minds. But the nature of this one reality is such that it cannot be directly or immediately apprehended except by those who have chosen to fulfill certain conditions, making themselves loving, pure in heart, and poor in spirit.

          


          Some mystics use the term to refer to a manner wherein the mystic strives to plumb the depths of the self and reality in a radical process of meditative self-exploration, with the aim of experiencing the true nature of reality.


          In some cultures and traditions, mind-altering substancesoften referred to as entheogenshave been used as a guide; the Uniao do Vegetal being a notable modern example.


          It is important to note that many of the self-styled mystical belief systems arising in recent decades essentially differ from mysticism proper in that they rely on the individual seeker's power and will, whereas in the mystic traditions, the states cannot be initiated by the seeker himself, but only by the Ultimate Being. Hence the term mystikos.


          


          In Rosicrucianism, Masonry and Golden Dawn
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          The Rosicrucian Order is a legendary and secretive Order publicly documented in the early 17th century. It is associated with the symbol of the Rose Cross, which is also found in certain rituals beyond "Craft" or " Blue Lodge" Freemasonry. The Rosicrucian Order is viewed among earlier and many modern Rosicrucianists as an inner worlds Order, composed of great "Adepts." When compared to human beings, the consciousness of these Adepts is said to be like that of demi- gods. This "College of Invisibles" is regarded as the source permanently behind the development of the Rosicrucian movement.


          Freemasonry is a worldwide fraternal organization. Members are joined together by shared ideals of both a moral and metaphysical nature and, in most of its branches, by a constitutional declaration of belief in a Supreme Being. Freemasonry is an esoteric society, in that certain aspects of its internal work are not generally disclosed to the public, but it is not an occult system. The private aspects of modern Freemasonry deal with elements of ritual and the modes of recognition amongst members within the ritual.


          The Hermetic Order of the Golden Dawn (or Golden Dawn, as it is commonly referred to) is a tradition of magical theurgy and spiritual development, probably the single greatest influence on twentieth century western occultism and many other traditions, including Wicca, Thelema and other forms of magical spirituality popular today. By the mid 1890s, the Golden Dawn was well established in Great Britain, with membership rising to over a hundred from every class of Victorian society. In its heyday, many cultural celebrities belonged to the Golden Dawn, such as actress Florence Farr, Arthur Machen, William Butler Yeats, Evelyn Underhill, and Aleister Crowley. Many men and women of the 19th century Fin de sicle social culture were members of the Golden Dawn.


          


          Mystical traditions
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          Examples of major traditions and philosophies with strong elements of mysticism are:


          
            	Bah' Faith


            	Christian mysticism


            	Ego death


            	Divine Science


            	Faith healing


            	The Fourth Way


            	Ghost Dance (Nineteenth century Native American)


            	Gnosticism ( Christian)


            	Hesychasm (Eastern Orthodox)


            	Kabbalah (Judaism, Christianity, Occult)


            	Mystery religions


            	National mysticism


            	Nazi mysticism


            	Near-death experience


            	New Thought


            	Occult


            	Psychedelic experience


            	Religious Science


            	Religious Society of Friends


            	The Rosicrucian Cosmo-Conception ( Rosicrucian)


            	Sufism (Islam)


            	Taoism


            	Theistic Satanism


            	Thelemic mysticism ( Thelema)


            	Tibetan Buddhism


            	Transcendentalism ( Unitarianism)


            	Unity


            	Vedanta (Hinduism)


            	Wicca


            	Yoga (Hinduism)


            	Zen (Buddhism)

          


          


          
            Retrieved from " http://en.wikipedia.org/wiki/Mysticism"
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        Mythology


        
          

          The word mythology (from Greek( [ί] mythologia = mythos + logos)) refers to a body of folklore/ myths/ legends that a particular culture believes to be true and that often use the supernatural to interpret natural events and to explain the nature of the universe and humanity. Mythology also refers to the branch of knowledge dealing with the collection, study and interpretation of myths, also known as mythography. The study of myths from multiple cultures is called comparative mythology.


          


          Term


          The term mythology has been in use since at least the 15th century, and means "the study or exposition of myths". The additional meaning of "body of myths" itself dates to 1781. In extended use, the word can also refer to collective or personal ideological or socially constructed received wisdom, as in "At least since Tocqueville compared American society to 'a vast lottery', our mythology of business has celebrated risk-taking." The adjective mythical dates to 1678.


          Myth, in general use, is often interchangeable with legend or allegory, but some scholars strictly distinguish the terms. The term has been used in English since the 19th century. The newest edition of the OED distinguishes the meanings


          
            	1a. "A traditional story, typically involving supernatural beings or forces or creatures, which embodies and provides an explanation, aetiology, or justification for something such as the early history of a society, a religious belief or ritual, or a natural phenomenon", citing the Westminster Review of 1830 as the first English attestation.


            	1b. "As a mass noun: such stories collectively or as a genre." (1840)


            	2a. "A widespread but untrue or erroneous story or belief". (1849)


            	2b. "A person or thing held in awe or generally referred to with near reverential admiration on the basis of popularly repeated stories (whether real or fictitious)." (1853)


            	2c. "A popular conception of a person or thing which exaggerates or idealizes the truth." (1928)

          


          In contrast to the OED's definition of a myth as a "traditional story", most folklorists apply the term to only one group of traditional stories. By this system, traditional stories can be arranged into three groups:


          
            	myths - sacred stories concerning the distant past, particularly the creation of the world; generally focussed on the gods


            	legends - stories about the (usually more recent) past, which generally include, or are based on, some historical events; generally focussed on human heroes


            	folktales/fairytales (or Mrchen, the German word for such tales) - stories which lack any definite historical setting; often include fairies, witches, a fairy guide, animal characters

          


          Religious-studies scholars often limit the term "myth" to stories whose main characters "must be gods or near-gods".


          Some scholars disagree with such attempts to restrict the definition of the word "myth". The classicist G. S. Kirk thinks the distinction between myths and folktales may be useful, but he argues that "the categorizing of tales as folktales, legends, and proper myths, simple and appealing as it seems, can be seriously confusing". In particular, he rejects the idea "that all myths are associated with religious beliefs, feelings or practices". The religious scholar Robert A. Segal goes even farther, defining myths simply as stories whose main characters are "personalities  divine, human, or even animal".


          By the Christian era, the Greco-Roman world had started to use the term "myth" (Greek ῦ, muthos) to mean "fable, fiction, lie"; as a result, early Christian writers used "myth" with this meaning. This use of the term "myth" passed into popular usage.


          In this article, the term "myth" is used in a scholarly sense, detached from popular associations with falsehood.


          Myths were told to explain the creation and organization of the universe, fashion of man, and establishment of civilization. It teaches people lessons and it had to do with history & culture, the characters and the temper which produced them.


          


          Characteristics
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          Historically, the important approaches to the study of mythological thinking have been those of Vico, Schelling, Schiller, Jung, Freud, Lvy-Bruhl, Levi-Strauss, Frye, the Soviet school, and the Myth and Ritual School.


          Myths are often linked to the spiritual or religious life of a community, and endorsed by rulers or priests. Once this link to the spiritual leadership of society is broken, they often acquire traits that are characteristic of fairy tales. However, as noted above, some scholars may consider legend and fairy tale themselves to be subcategories of myth distinct from sacred myth. In folkloristics, which is concerned with the study of both secular and sacred narratives, a myth also derives some of its power from being more than a simple "tale", by comprising an archetypical quality of " truth". Writer, philologist, and religious thinker J.R.R. Tolkien expressed a similar opinion: "I believe that legends and myths are largely made of 'truth', and indeed present aspects of truth that can only be received in this mode."


          Myths are often intended to explain the universal and local beginnings (" creation myths" and " founding myths"), natural phenomena, otherwise inexplicable cultural conventions or rituals, and anything else for which no simple explanation presents itself. This broader truth runs deeper than the advent of critical history, and it may or may not exist as in an authoritative written form which becomes "the story" (preliterate oral traditions may vanish as the written word becomes "the story" and the literate class becomes "the authority"). However, as Lucien Lvy-Bruhl puts it, "The primitive mentality is a condition of the human mind, and not a stage in its historical development."


          Most often the term refers specifically to ancient tales of historical cultures, such as Greek mythology or Roman mythology. Some myths descended originally as part of an oral tradition and were only later written down, and many of them exist in multiple versions. According to F. W. J. Schelling in the eighth chapter of Introduction to Philosophy and Mythology, "Mythological representations have been neither invented nor freely accepted. The products of a process independent of thought and will, they were, for the consciousness which underwent them, of an irrefutable and incontestable reality. Peoples and individuals are only the instruments of this process, which goes beyond their horizon and which they serve without understanding." Individual myths or mythemes may be classified in various categories:


          
            	Ritual myths explain the performance of certain religious practices or patterns and associated with temples or centers of worship.


            	Origin myths ( aetiologies) describe the beginnings of a custom, name or object.


            	Creation myths, which describes how the world or universe came into being.


            	Eschatological myths are all stories which describe catastrophic ends to the present world order of the writers. These extend beyond any potential historical scope, and thus can only be described in mythic terms. Apocalyptic literature such as the New Testament Book of Revelation is an example of a set of eschatological myths.


            	Social myths reinforce or defend current social values or practices.


            	the Trickster myth, which concerns itself with the pranks or tricks played by gods or heroes. Heroes do not have to be in a story to be considered a myth.

          


          Middleton argues that, "For Lvi-Strauss, myth is a structured system of signifiers, whose internal networks of relationships are used to 'map' the structure of other sets of relationships; the 'content' is infinitely variable and relatively unimportant."


          


          Related concepts


          Myths are not the same as fables, legends, folktales, fairy tales, anecdotes or fiction, but the concepts may overlap. Notably, during Romanticism, folktales and fairy tales were perceived as eroded fragments of earlier mythology (famously by the Brothers Grimm and Elias Lnnrot). Mythological themes are also very often consciously employed in literature, beginning with Homer. The resulting work may expressly refer to a mythological background without itself being part of a body of myths ( Cupid and Psyche). The medieval romance in particular plays with this process of turning myth into literature. Euhemerism refers to the process of rationalization of myths, putting themes formerly imbued with mythological qualities into pragmatic contexts, for example following a cultural or religious paradigm shift (notably the re-interpretation of pagan mythology following Christianization). Conversely, historical and literary material may acquire mythological qualities over time, for example the Matter of Britain and the Matter of France, based on historical events of the 5th and 8th centuries, respectively, were first made into epic poetry and became partly mythological over the following centuries. "Conscious generation" of mythology has been termed mythopoeia by J. R. R. Tolkien, and was notoriously also suggested, very separately, by Nazi ideologist Alfred Rosenberg.


          


          Comparative mythology


          Comparative mythology is the systematic comparison of myths from different cultures. It seeks to discover underlying themes that are common to the myths of multiple cultures. In some cases, comparative mythologists use the similarities between different mythologies to argue that those mythologies have a common source. This common source may be a common source of inspiration (e.g. a certain natural phenomenon that inspired similar myths in different cultures) or a common "protomythology" that diverged into the various mythologies we see today. Nineteenth-century interpretations of myth were often highly comparative, seeking a common origin for all myths. However, modern-day scholars tend to be more suspicious of comparative approaches, avoiding overly general or universal statements about mythology. One exception to this modern trend is Joseph Campbell's book The Hero With a Thousand Faces, which claims that all hero myths follow the same underlying pattern. This theory of a " monomyth" is out of favour with the mainstream study of mythology.


          


          Religion and mythology


          Significantly, none of the scholarly definitions of "myth" (see above) imply that myths are necessarily false. In a scholarly context, the word "myth" may mean "sacred story", "traditional story", or "story about gods", but it does not mean "false story". Therefore, scholars may speak of "religious mythology" without meaning to insult religion. (For instance, a scholar may call Abrahamic scriptures "myths" without meaning to insult Christianity and Islam. The Christian apologist C. S. Lewis made a clear distinction between myth and falsehood when he referred to the life of Christ as a myth "which is also a fact".) However, this scholarly use of the word "myth" may cause confusion and offense, because of the popular use of "myth" to mean "falsehood".


          Many myths, such as ritual myths, are clearly part of religion. However, unless we simply define myths as "sacred stories" (instead defining them as "traditional stories", for instance), not all myths are necessarily religious. As the classicist G. S. Kirk notes, "many myths embody a belief in the supernatural [...] but many other myths, or what seem like myths, do not". As an example, Kirk cites the myth of Oedipus, which is "only superficially associated [...] with religion or the supernatural", and is therefore not a sacred story. (Note that folklorists would not classify the Oedipus story as a myth, precisely because it is not a sacred story.)


          Examples of religious myths include:


          
            	An Australian myth describing the first sacred bora ritual


            	The creation story found in Gnosticism of how God forgets himself and becomes man, and through knowing that story we arrive back to our Fullness.


            	The Mesopotamian Enuma Elish, a creation account around which the Babylonians' religious New Year festival revolved

          


          


          Formation of myths


          Robert Graves said of Greek myth: "True myth may be defined as the reduction to narrative shorthand of ritual mime performed on public festivals, and in many cases recorded pictorially." ( The Greek Myths, Introduction). Graves was deeply influenced by Sir James George Frazer's mythography The Golden Bough, and he would have agreed that myths are generated by many cultural needs. Myths authorize the cultural institutions of a tribe, a city, or a nation by connecting them with universal truths. Myths justify the current occupation of a territory by a people, for instance. All cultures have developed over time their own myths, consisting of narratives of their history, their religions, and their heroes. The great power of the symbolic meaning of these stories for the culture is a major reason why they survive as long as they do, sometimes for thousands of years. Mche distinguishes between "myth, in the sense of this primary psychic image, with some kind of mytho-logy, or a system of words trying with varying success to ensure a certain coherence between these images.


          


          Interpretations of mythology


          This section describes trends in the interpretation of mythology in general. For interpretations of specific similarities and parallels between the myths of different cultures, see Comparative mythology.


          


          Pre-modern theories


          The critical interpretation of myth goes back as far as the Presocratics. Euhemerus was one of the most important pre-modern mythologists. He interpreted myths as accounts of actual historical events, distorted over many retellings. Although skeptical and rationalizing, such pre-modern theories were not scientific in a strict sense, for they did not rest on the foundation of the social sciences.


          


          Nineteenth-century theories


          The first "scientific" theories of myth appeared during the second half of the nineteenth century. In general, these nineteenth-century theories framed myth as a failed or obsolete mode of thought, often by interpreting myth as the primitive counterpart of modern science.


          For example, E. B. Tylor interpreted myth as an attempt at a literal explanation for natural phenomena: unable to conceive of impersonal natural laws, early man tried to explain natural phenomena by attributing souls to inanimate objects, giving rise to animism.


          Max Muller called myth a "disease of language". He speculated that myths arose due to the lack of abstract nouns and neuter gender in ancient languages: anthropomorphic figures of speech, necessary in such languages, were eventually taken literally, leading to the idea that natural phenomena were conscious beings, gods.


          The anthropologist James Frazer saw myths as a misinterpretation of magical rituals, which were themselves based on a mistaken idea of natural law. According to Frazer, man begins with an unfounded belief in impersonal magical laws. When he realizes that his applications of these laws don't work, he gives up his belief in natural law, in favour of a belief in personal gods controlling nature  thus giving rise to religious myths. Meanwhile, man continues practicing formerly magical rituals through force of habit, reinterpreting them as reenactments of mythical events. Finally, Frazer contends, man realizes that nature does follow natural laws, but now he discovers their true nature through science. Here, again, science makes myth obsolete: as Frazer puts it, man progresses from magic through religion [or myth] to science.


          By pitting mythical thought against modern scientific thought, such theories implied that modern man must abandon myth.


          


          Twentieth-century theories


          Many twentieth-century theories of myth rejected the nineteenth-century theories' opposition of myth and science. In general, twentieth-century theories have tended to see myth as almost anything but an outdated counterpart to science [] Consequently, moderns are not obliged to abandon myth for science.


          Sigmund Freud and Carl Jung used their theories of analytic psychology to understand myths in a way not done before. They believed that both myths and dreams reveal unconscious psychological forces within people. For them, the literal truth or falsity of myths was not as important as the use of myths to evaluate mental health. Following Jung, Joseph Campbell believed that insights about ones psychology, gained from reading myths, can be beneficially applied to ones own life.


          Like the psychoanalysts, Claude Levi-Strauss believed that myths reflect patterns in the mind. However, he saw those patterns more as fixed mental structuresspecifically, pairs of oppositions (e.g., raw vs cooked, nature vs culture)than as unconscious feelings or urges.


          In his appendix to Myths, Dreams and Mysteries, and in The Myth of the Eternal Return, Mircea Eliade attributed modern mans anxieties to his rejection of myths and the sense of sacredness.


          


          Myths as depictions of historical events


          
            [image: Relief of the "Descent of the Ganga" in Mahabalipuram (also Mamallapuram), India; detail of the central part, the complete relief is 9 m high and 27 m wide.]

            
              Relief of the "Descent of the Ganga" in Mahabalipuram (also Mamallapuram), India; detail of the central part, the complete relief is 9 m high and 27 m wide.
            

          


          As discussed above, the status of a story as myth is unrelated to whether it is based on historical events. Myths that are based on a historical events over time become imbued with symbolic meaning, transformed, shifted in time or place, or even reversed. One way of conceptualizing this process is to view 'myths' as lying at the far end of a continuum ranging from a 'dispassionate account' to 'legendary occurrence' to 'mythical status'. As an event progresses towards the mythical end of this continuum, what people think, feel and say about the event takes on progressively greater historical significance while the facts become less important. By the time one reaches the mythical end of the spectrum the story has taken on a life of its own and the facts of the original event have become almost irrelevant. A classical example of this process is the Trojan War, a topic firmly within the scope of Greek mythology; the extent of a historical basis in the Trojan cycle is regularly disputed (see historicity of the Iliad).


          This method or technique of interpreting myths as accounts of actual events, euhemerist exegesis, dates from antiquity and can be traced back (from Spencer) to Evhmre's Histoire sacre (300 BCE) which describes the inhabitants of the island of Panchaia, Everything-Good, in the Indian Ocean as normal people deified by popular naivety. As Roland Barthes affirms, "Myth is a word chosen by history. It could not come from the nature of things".


          This process occurs in part because the events described become detached from their original context and new context is substituted, often through analogy with current or recent events. Some Greek myths originated in Classical times to provide explanations for inexplicable features of local cult practices, to account for the local epithet of one of the Olympian gods, to interpret depictions of half-remembered figures, events, or to account for the deities' attributes or entheogens, even to make sense of ancient icons, much as myths are invented to "explain" heraldic charges, the origins of which has become arcane with the passing of time. Conversely, descriptions of recent events are re-emphasised to make them seem to be analogous with the commonly known story. This technique has been used by some religious conservatives in America with text from the Bible, notably referencing the many prophecies in the Book of Daniel and the Book of Revelation especially. It was also used during the Russian Communist-era in propaganda about political situations with misleading references to class struggles. Until World War II the fitness of the Emperor of Japan was linked to his mythical descent from the Shinto sun goddess, Amaterasu.


          Mche argues that euhemerist exegesis, "was applied to capture and seize by force of reason qualities of thought, which eluded it on every side." This process, he argues, often leads to interpretation of myths as "disguised propaganda in the service of powerful individuals," and that the purpose of myths in this view is to allow the "social order" to establish "its permanence on the illusion of a natural order." He argues against this interpretation, saying that "what puts an end to this caricature of certain speeches from May 1968 is, among other things, precisely the fact that roles are not distributed once and for all in myths, as would be the case if they were a variant of the idea of an 'opium of the people.'"


          Contra Barthes Mche argues that, "myth therefore seems to choose history, rather than be chosen by it", "beyond words and stories, myth seems more like a psychic content from which words, gestures, and musics radiate. History only chooses for it more or less becoming clothes. And these contents surge forth all the more vigorously from the nature of things when reason tries to repress them. Whatever the roles and commentaries with which such and such a socio-historic movement decks out the mythic image, the latter lives a largely autonomous life which continually fascinates humanity. To denounce archaism only makes sense as a function of a 'progressive' ideology, which itself begins to show a certain archaism and an obvious naivety."


          Catastrophists such as Immanuel Velikovsky believe that myths are derived from the oral histories of ancient cultures that witnessed "cosmic catastrophes". The catastrophic interpretation of myth, forms only a small minority within the field of mythology and often qualifies as pseudohistory. Similarly, in their book Hamlet's Mill, Giorgio De Santillana and Hertha Von Dechend suggest that myth is a "technical language" describing "cosmic events" pertaining to precession. In The Secret of the Incas: Myth, Astronomy and the War Against Time, William Sullivan applies the principles in Hamlet's Mill to an analysis of the mythology of the Incas.


          


          Modern mythology


          Film and book series like Star Wars and Tarzan have strong mythological aspects that sometimes develop into deep and intricate philosophical systems. These items are not mythology, but contain mythic themes that, for some people, meet the same psychological needs. Mythopoeia is a term coined by J. R. R. Tolkien for the conscious attempt to create myths; his Silmarillion was to be an example of this, although he did not succeed in bringing it to publication during his lifetime.


          In the 1950s, Roland Barthes published a series of essays examining modern myths and the process of their creation in his book Mythologies.
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                    	Kingdom:

                    	Animalia

                  


                  
                    	Phylum:

                    	Cnidaria

                  


                  
                    	(unranked)

                    	Myxozoa

                  


                  
                    	Class:

                    	Myxosporea

                  


                  
                    	Order:

                    	Bivalvulida

                  


                  
                    	Family:

                    	Myxobolidae

                  


                  
                    	Genus:

                    	Myxobolus

                  


                  
                    	Species:

                    	M. cerebralis

                  

                

              
            


            
              	Binomial name
            


            
              	Myxobolus cerebralis

              Hofer, 1903
            


            
              	Synonyms
            


            
              	
                Myxosoma cerebralis

                Triactinomyxon dubium

                Triactinomyxon gyrosalmo

              
            

          


          Myxobolus cerebralis is a myxosporean parasite of salmonids ( salmon, trout, and their allies) that causes whirling disease in farmed salmon and trout and also in wild fish populations. It was first described from rainbow trout in Germany a century ago, but its range has spread and it has appeared in most of Europe (including Russia), the United States, South Africa and other countries. In the 1980s, it was discovered that M. cerebralis needs to infect a tubificid oligochaete (a kind of segmented worm) to complete its life-cycle. The parasite infects its hosts with its cells after piercing them with polar filaments ejected from nematocyst-like capsules.


          Whirling disease afflicts juvenile fish (fingerlings and fry) and causes skeletal deformation and neurological damage. Fish "whirl" forward in an awkward corkscrew-like pattern instead of swimming normally, find feeding difficult, and are more vulnerable to predators. The mortality rate is high for fingerlings, up to 90% of infected populations, and those that do survive are deformed by the parasite residing in their cartilage and bone. They act as a reservoir for the parasite, which is released into water following the fish's death. M. cerebralis is one of the most economically important myxozoans in fish as well as one of the most pathogenic. It was the first myxosporean whose pathology and symptoms were described scientifically. The parasite is not transmissible to humans.


          


          Taxonomy


          The taxonomy and naming of both M. cerebralis and of myxozoans in general have complicated histories. It was originally thought that this parasite infected fish brains (hence the specific epithet cerebralis), however it quickly became apparent that while it can be found in the nervous system, it primarily infects cartilage and skeletal tissue. Attempts to change the name to Myxobolus chondrophagus, which would more accurately describe the organism, failed because of nomenclature rules. Later, it became apparent that organisms previously called Triactinomyxon dubium and T. gyrosalmo ( class Actinosporea) were in fact triactinomyxon stages of M. cerebralis, whose life cycle was expanded to include the triactinomyxon stage. Similarly, other actinosporeans were folded into the life cycles of various myxosporeans.


          Today, the myxozoans, previously thought to be multicellular protozoans are considered animals by many scientists, though their status has not officially changed. Recent molecular studies suggest that they are related to Bilateria or Cnidaria, with Cnidaria being closer morphologically because both groups have extrusive filaments, but with Bilateria being somewhat closer in some genetic studies.


          


          Morphology
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          M. cerebralis has many diverse stages ranging from single cells to relatively large spores, not all of which have been studied in detail. 


          Triactinomyxon stage


          The stages that infect fish, called triactinomyxon spores, are made of a single style that is about 150 micrometers (m) long and three processes or "tails" that are each about 200 micrometers long. A sporoplasm packet at the end of the style contains 64 germ cells surrounded by a cellular envelope. There are also three polar capsules, each of which contains a coiled polar filament between 170 and 180 m long. Polar filaments in both this stage and in the myxospore stage (see picture above) rapidly shoot into the body of the host, creating an opening through which the sporoplasm can enter.


          


          Sporoplasm stage


          Upon contact with fish hosts and firing of the polar capsules, the sporoplasm contained within the central style of the triactinomyxon migrates into the epithelium or gut lining. Firstly, this sporoplasm undergoes mitosis to produce more amoeboid cells, which migrate into deeper tissue layers, in order to reach the cerebral cartilage.


          


          Myxosporean stage


          Myxospores, which develop from sporogonic cell stages inside fish hosts, are lenticular. They have a diameter of about 10 micrometers and are made of six cells. Two of these cells form polar capsules, two merge to form a binucleate sporoplasm, and two form protective valves. Myxospores are infective to oligochaetes, and are found among the remains of digested fish cartilage. They are often difficult to distinguish from related species because of morphological similarities across genera. Though M. cerebralis is the only myxosporean ever found in salmonid cartilage, other visually similar species may be present in the skin, nervous system, or muscle.


          


          Life cycle
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          Myxobolus cerebralis has a two-host life-cycle involving a salmonid fish and a tubificid oligochaete. So far, the only worm known to be susceptible to M. cerebralis infection is Tubifex tubifex, though what scientists currently call T. tubifex may in fact be more than one species. First, myxospores are ingested by tubificid worms. In the gut lumen of the worm, the spores extrude their polar capsules and attach to the gut epithelium by polar filaments. The shell valves then open along the suture line and the binucleate germ cell penetrates between the intestinal epithelial cells of the worm. This cell multiplies, producing many amoeboid cells by an asexual cell fission process called merogony. As a result of the multiplication process, the intercellular space of the epithelial cells in more than 10 neighbouring worm segments may become infected.


          Around 6090 days post-infection, sexual cell stages of the parasite undergo sporogenesis, and develop into pansporocysts, each of which contains eight triactinomyxon-stage spores. These spores are released from the oligochaete anus into the water. Alternatively, a fish can become infected by eating an infected oligochaete. Infected tubificids can release triactinomyxons for at least 1 year. The triactinomyxon spores swim through the water to infect a salmonid through the skin. Penetration of the fish by these spores takes only a few seconds. Within five minutes, a sac of germ cells called a sporoplasm has entered the fish epidermis, and within a few hours, the sporoplasm splits into individual cells that will spread through the fish.


          Within the fish, there are both intracellular and extracellular stages that reproduce in its cartilage by asexual endogeny, meaning that new cells grow from within old cells. The final stage within fish is the myxospore, which is formed by sporogony. They are released into the environment when the fish decomposes or is eaten. Some recent research indicates that some fish may expel viable myxospores while still alive.


          Myxospores are extremely tough: "it was shown that Myxobolus cerebralis spores can tolerate freezing at -20C for at least 3 months, aging in mud at 13C for at least 5 months, and passage through the guts of northern pike Esox lucius or mallards Anas platyrhynchos without loss of infectivity" to worms. Triactinomyxons are much shorter lived, surviving 34 days or less, depending on temperature.


          


          Pathology
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          M. cerebralis infections have been reported from a wide range of salmonid species: 8 species of "Atlantic" salmonids, Salmo; 4 species of "Pacific" salmonids, Oncorhynchus; 4 species of Char, Salvelinus; the Grayling, Thymallus thymallus; and the Huchen, Hucho hucho. M. cerebralis causes damage to its fish hosts through attachment of triactinomyxon spores and the migrations of various stages through tissues and along nerves, as well as by digesting cartilage. The fish's tail may darken, but aside from lesions on cartilage, internal organs generally appear healthy. Other symptoms include skeletal deformities and "whirling" behaviour (tail-chasing) in young fish, which was thought to have been caused by a loss of equilibrium, but is actually caused by damage to the spinal cord and lower brain stem. Experiments have shown that fish can kill Myxobolus in their skin (possibly using antibodies), but that the fish do not attack the parasites once they have migrated to the central nervous system. This response varies from species to species.


          In T. tubifex, the release of triactinomyxon spores from the intestinal wall damages the worms mucosa; this may happen thousands of times in a single worm, and it is believed that this can impair nutrient absorption. Also, infected worms have lower body mass and may be discolored. Spores are released from the worm almost exclusively when the temperature is between 10C and 15C, so fish in warmer or cooler waters are less likely to be infected, and infection rates vary seasonally.


          


          Susceptibility


          Fish size, age, concentration of triactinomyxon spores, and water temperature all affect infection rates in fish, as does the species of the fish in question. The disease has the biggest impact on fish less than five months old because their skeleton has not ossified. This makes young fish more susceptible to deformities and provides M. cerebralis more cartilage on which to feed. In one study of seven species of many strains, brook trout and rainbow trout (except one strain) were far more heavily affected by M. cerebralis after two hours of exposure than other species were, while bull trout, Chinook salmon, brown trout, and arctic grayling were least severely affected. While brown trout may harbour the parasite, they typically do not show any symptoms, and this species may have been M. cerebralis' original host. This lack of symptoms in brown trout meant that the parasite was not discovered until after nonnative rainbow trout were introduced in Europe.< The susceptibility of various salmonids is listed in Salmonid susceptibility to whirling disease.


          


          Diagnosis
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          Moderate or heavy clinical infection of fish with whirling disease can be presumptively diagnosed on the basis of changes in behaviour and appearance about 35 to 80 days after initial infection, though "injury or deficiency in dietary tryptophan and ascorbic acid can evoke similar signs," so conclusive diagnosis may require finding myxospores in the fish's cartilage. In heavy infections, examining cartilage microscopically may be all that is needed to find spores. In less severe infections the most common test involves digestion of the cranial cartilage with the proteases pepsin and trypsin (the pepsin-trypsin digestPTD) before looking for spores. The head and other tissues can be further examined using histopathology to confirm that the location and morphology of the spores matches what is known for M. cerebralis. Serological identification of spores in tissue sections using an antibody raised against the spores is also possible. Parasite identity can also be confirmed using the polymerase chain reaction to amplify the 415 base pair 18S rRNA gene from M. cerebralis. Fish should be screened at the life stage most susceptible to the parasite. Routine screening using these techniques is carried out in countries where the parasite occurs and in countries like Australia and Canada that are not known to have the parasite but where its introduction could threaten local fish.


          


          Impact
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          Although originally a mild pathogen of Salmo trutta in central Europe and other salmonids in north east Asia, the spread of the Rainbow trout (Oncorhynchus mykiss) has greatly increased the impact of this parasite. Having no innate immunity to M. cerebralis, rainbow trout are particularly susceptible, and can release so many spores that even more resistant species in the same area, like S. trutta, can become overloaded with parasites and incur 80%90% mortalities. Where M. cerebralis has become well-established, it has caused decline or even elimination of whole cohorts of fish.


          


          Impact in Europe


          The impact of M. cerebralis in Europe is somewhat lessened by the fact that the species is endemic to this region, giving native fish stocks a degree of immunity. Rainbow trout, the most susceptible species to this parasite, are not native to Europe; successfully reproducing feral populations are rare, so there are few wild rainbow trout that are young enough to be susceptible to infection. On the other hand, they are widely reared for restocking sport-fishing waters and for aquaculture, where this parasite has its greatest impact. Hatching and rearing methods designed to prevent infection of Rainbow trout fry have proved successful in Europe. These techniques include hatching eggs in spore-free water and rearing fry to the "ossification" stage in tanks or raceways. These methods give particular attention to the quality of water sources in order to guard against spore introduction during water exchanges. Fry are moved to earthen ponds only when they are considered to be clinically resistant to the parasite, after skeletal ossification occurs.


          


          Impact in New Zealand


          M. cerebralis was first found in New Zealand in 1971. The parasite has only been found in rivers in the South Island, away from the most important aquaculture sites. Additionally, salmonid species commercially aquacultured in New Zealand have low susceptibility to whirling disease, and the parasite has also not been shown to affect native salmonids. An important indirect effect of the parasites presence is quarantine restriction placed on exports of salmon products to Australia.


          


          Impact in the United States
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          M. cerebralis was first recorded in North America in 1956 in Pennsylvania, having been introduced via infected trout imported from Europe, and has spread steadily south and westwards. Until the 1990s, whirling disease was considered a manageable problem affecting rainbow trout in hatcheries. However, it has recently become established in natural waters of the Rocky Mountain states ( Colorado, Wyoming, Utah, Montana, Idaho, New Mexico) where it is causing heavy mortalities in several sportfishing rivers. Some streams in the western United States have lost 90% of their trout. In addition, whirling disease threatens recreational fishing, which is important for the tourism industry, a key component of the economies of some U.S. western states. For example, "the Montana Whirling Disease Task Force estimated that trout fishing generated US $300,000,000 in recreational expenditures in Montana alone". Making matters worse, some of the fishes that M. cerebralis infects ( bull trout, cutthroat trout, and steelhead) are already threatened or endangered, and the parasite could worsen their already precarious situations. For reasons that are poorly understood, but probably have to do with environmental conditions, the impact on infected fish has been greatest in Colorado and Montana and least in California, Michigan, and New York.


          


          Prevention and control


          Some biologists have attempted to disarm triactinomyxon spores by making them fire prematurely. In the laboratory, only extreme acidity or basicity, moderate to high concentrations of salts, or electrical current caused premature filament discharge; neurochemicals, cnidarian chemosensitizers, and trout mucous were ineffective, as were anesthetized or dead fish. If spores could be disarmed, they would be unable to infect fish, but it is unclear whether any of the methods that worked in the laboratory could be employed in the wild.


          Some strains of fish are more resistant than others, even within species; using resistant strains may help reduce the incidence and severity of whirling disease in aquaculture. There is also some circumstantial evidence that fish populations can develop resistance to the disease over time. Additionally, aquaculturists may avoid M. cerebralis infections by not using earthen ponds for raising young fish; this keeps them away from possibly infected tubificids and makes it easier to eliminate spores and oligochaetes through filtration, chlorination, and ultraviolet bombardment. To minimise tubificid population techniques include periodic disinfection of the hatchery or aquaculture ponds and the rearing of small trout indoors in pathogen-free water. Smooth-faced concrete or plastic-lined raceways that are kept clean and free of contaminated water keep aquaculture facilities free of the disease.


          Lastly, some drugs such as furazolidone, furoxone, benomyl, fumagillin, proguanil and clamoxyquine have been shown to impede spore development, which reduces infection rates. For example, one study showed that feeding Fumagillin to Oncorhynchus mykiss reduced the number of infected fish from between 73% and 100% to between 10% and 20%. Unfortunately, this treatment is considered unsuitable for wild trout populations, and no drug treatment has ever been shown to be effective in the studies required for United States Food and Drug Administration approval.


          Recreational and sports fishers can help to prevent the spread of the parasite in a number of ways. Cleaning fishing equipment between fishing trips and never transporting fish from one body of water to another should protect against cross contamination of waterways. Spores are particularly persistent in felt soled wading shoes, which can be treated with 10% chlorine bleach and water for at least 15 minutes and then rinsed thoroughly. Fish bones or entrails should never be disposed of in any body of water, since spores from the carcass will be released into the waterway. Salmon and trout should not be used as bait.
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